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1. INTRODUCTION 

1.1 ICCAT: International Commission for the Conservation of Atlantic Tunas 

The acronym ICCAT means: “International Commission for the Conservation of Atlantic Tunas”. This 

committee was founded as a result of the International convention for the conservation of Atlantic tunas 

signed in Rio de Janeiro on 14th May 1966, entered into force in 1969. ICCAT operates the study, 

management and formulation of specific Recommendations which aim to maintain acceptable levels in 

the reduction of biomass from fish populations, in particular of tunas and tuna-like species. The final goal 

is to control the maximum catches level with a stock assessment system for sustainable fisheries. Its area 

of competence is consistently large, from the Atlantic Ocean to the Mediterranean Sea (fig. 1a), and its 

role is to act in accordance with the conditions laid down in that Agreement. 

 

Fig. 1a –ICCAT geographic area of competence 

As an intergovernmental organization, ICCAT includes 53 Contracting parties, fishing entities and 

Cooperating non-contracting parties (CPCs). The European Union as an ICCAT CPC, plays a prominent 

role in achieving the Convention’s goals, thus it is subject to an international obligation in making sure 

that all the dispositions indicated in ICCAT Recommendations are strictly followed and respected. 

This international obligation in accordance to article. 216, paragraph. 2 of the Treaty on the Functioning 

of the European Union (TFUE), applies to all Member States and in particular article. 4, paragraph. 3 of 

TFUE states the obligation for Italy to conform to ICCAT recommendation dispositions and adopt the 

necessary measures for its application. 

Several scientific studies had been showing serious risk of extinction for Atlantic Bluefin tuna’s 

species (Thunnus thynnus) for this reason it has been the subject of a pluriannual plan for the natural stock 

recovery, from 2007 to 2018. 
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Today, ICCAT’s scientific forum known as SCRS (Standing Committee on Research and Statistics) has

 the opportunity to give a great contribution thanks to the detailed analysis of all data collected during 

inspections and monitoring programs following the plan mentioned above. In particular, since 2019 

Fishing Campaign, the ICCAT Rec. 19-04 (in substitution to Rec. 18-02) proposes a 

pluriannual management plan for Atlantic Bluefin tuna from the Eastern 

Atlantic Ocean and of the Mediterranean Sea. 

The term “management” instead of “recovery” means that control measures applied on Bluefin 

tuna’s stocks have been giving remarkable results in the maintenance of maximum catches levels 

sustainable in terms of available biomass. As a result, these stocks don’t need recovery plans anymore. 

Recommendations 18-02 and 19-04 have already been applied on Bluefin tuna Fishing Campaigns 

of 2019 and 2020 and the established TAC (Total admissible catches) amounted to 32240 t for year 2019 

and 36000 t for 2020. In particular, the TAC for the European Union amounted to 17623 t in 2019 and 

19460 t for 2020. 

As regards data collected by each contracting Country, SCRS makes an evaluation of the complete stock 

employing new methods and new information. According to this evaluation and management 

recommendations, as a result of confrontations and decisions taken at the scientific ICCAT forum, the 

Commission may decide on advisable changes of the management framework on Bluefin tuna’s 

stocks. 

REC. 19-04 states that: 

- Each CPC shall establish all the measures necessary to guarantee a fishing effort proportionate to 

its specific fishing opportunities both on traps and catching vessels, in the Eastern Atlantic and the 

Mediterranean Sea. Furthermore, for vessels with lengths up to 24 metres, individual quotas are 

established as reported in the list at paragraph 49 of the Recommendation; 

 

- Fishing season opening: from January 1st to the 31st of May for long liners fishing big pelagic fish 

in the East-Atlantic and the Mediterranean Sea, except for the defined area from 10°W West and 

42°N North and the Norwegian Economic Zone, where fishing activities are permitted from August 

1st until the 31st January. For purse seiners fishing activities are allowed in the Eastern Atlantic 

and the Mediterranean Sea from the 26th of May and the 1st of July, except for the Adriatic area 

(FAO fishing zone 37.2.1.) where fishing activities are allowed from May 26th and the 15th of July 

for caged fish in the Adriatic Sea and in the Norwegian Economic Zone where the fishing season 

starts on the 25th of June and finishes on November 15th; 

 

- Minimum catch sizes (widely discussed later in this Manual) amount to 30 kg or 115 cm of length 

to the fork. Derogations are established for specific fishing zones and particular fishing gears. 

 

 

 

 

 

ha formattato: Apice 
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The established Total Allowable Catches (TACs) for each CPC are shown in the 

table below: 

 

ICCAT requires that every CPC in the Eastern Atlantic and Mediterranean takes all necessary measures for the 

sustainability of Bluefin tuna in relation to the fishing effort of its fleet and establish maximum catch 

quotas for its fishing vessels over 24 m of length, included in the list of Rec. 19-04. As regards swordfish, 

reference will be made to the ICCAT Rec. 16-05. 

In addition, the CPCs must provide the necessary measures to prohibit catching, retaining on board, 

transhipping, transferring, landing, transporting, storing, selling, displaying or offering for sale of 

Bluefin tuna weighing less than 30 kg or with a fork length of less than 115 cm. 

With regard to the swordfish fishery in the Mediterranean, by way of derogation of art. 15, paragraph 1 of 

the Reg. (EU) n. 1380/2013, the restrictive measures shall prohibit its catching, retaining on board, 

transhipping, transferring, landing, transporting, storing, selling, displaying or offering for sale for specimens  

weighing less than 11.4 kg of round weight or 10.2 kg of gilled and gutted weight, or with a fork 

length of less than 100 cm. 
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 Fig.1b – Purse Seiner engaged in a transfer activity of Bluefin tuna  

 

1.2 DEFINITIONS PRESENT IN THE ICCAT REC. 19-04  

ICCAT Recommendation 19-04 defines the following terms:  

a) Fishing Vessel: any powered vessel used for the purposes of the commercial exploitation of 

Bluefin tuna resources, including catching vessels, fish processing vessels, support vessels, 

towing vessels, vessels engaged in transhipments and transport vessels equipped for the 

transportation of tuna products and auxiliary vessels, except container vessels; 

b) Catching Vessel: a vessel used for the purposes of the commercial capture of Bluefin tuna 

resources; 

c) Processing Vessel: a vessel on board of which the fisheries products are subject to one or more of 

the following operations, prior to packaging: filleting or slicing, freezing and / or processing; 

d) Auxiliary Vessel: any vessel used to transport dead Bluefin tuna (not processed) from a 

transport/farming cage, a purse seine or a trap to a designated port and/or to a processing vessel; 

e) Towing Vessel: any vessel used for towing cages; 

f) Fishing actively: meaning, for any catching vessel, the fact that it targets Bluefin tuna during 

a given fishing season; 

g) Joint fishing operation: Any operation between two or more purse seine vessels where the catch 

of one purse seine vessel is attributed to one or more other purse seine vessels in accordance with 

an allocation key; 

h) Transfer operations: 

- Any transfer of live Bluefin tuna from the catching vessel's net to the transport cage; 

- Any transfer of live Bluefin tuna from the transport cage to another transport cage; 

- Any transfer of the cage with Bluefin tuna from one tug to another tug; 

- Any transfer of live Bluefin tuna from one farm to another farm; 
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- Any transfer of live Bluefin tuna from a trap to a transport cage 

 

i) Control transfer: Any additional transfer being implemented at the request of fishing / farming 

operators or control authorities for the purpose of verifying the number of fish being transferred; 

j) Trap: Fixed fishing gear, anchored to the bottom usually containing a guide net that leads 

Bluefin tuna into an enclosure or series of enclosures where is kept prior harvesting;  

k) Trap CPC: CPC where a tuna trap is installed in the waters under its jurisdiction; 

l) Caging: Transfer of live Bluefin tuna from the transport cage or trap to the farming cages; 

m) “Fattening or Farming: caging of Bluefin tuna in farms and subsequent feeding aiming to 

fatten and increase their total biomass; 

 

n) Farm: A marine area clearly defined by geographical coordinates, used for the fattening or farming 

of Bluefin tuna caught by traps and/or purse seine vessels. A farm could have several farming 

locations, all of them defined by geographical coordinates; 

o) Harvesting: The killing of Bluefin tuna in farms or traps; 

p) Transhipment: The unloading of all or any of the fish on board a fishing vessel to another fishing 

vessel. However, unloading of dead Bluefin tuna from the purse seine, the trap or the towing 

vessel to an auxiliary vessel shall not be considered as transhipment; 

q) Sport fishery: Non-commercial fisheries whose members adhere to a national sport organization or 

are issued with a national sport license; 

r) Recreational fishery: Non-commercial fishery whose members do not adhere to a national sport 

organization or are not issued with a national sport license; 

s) Stereoscopic camera: camera with two or more lenses, with a separate image sensor or film frame 

for each lens, enabling the taking of three-dimensional images for the purpose of measuring the length 

of the fish and assisting in refining the number and weight of Bluefin tuna; 

t) Control cameras: A stereoscopic camera and/or conventional video camera used for the purpose of 

the controls foreseen in this Recommendation; 

u) BCD or electronic BCD (eBCD): It is the Bluefin Catch Document; 

v) Lengths of vessel: overall lengths; 

w) Small-scale coastal vessel: catching vessel with at least three of the five following characteristics: a) 

length overall <12 m; b) the vessel is fishing exclusively inside the territorial waters of the flag CPC 

c) fishing trips have a duration of less than 24 hours d) the maximum crew number is established at 

four persons, or e) the vessel is fishing using techniques which are selective and have a reduced 

environmental impact; 



                                                                                         

 10/128 
 

x) Control caging: any additional caging being implemented at the request of the fishing/farming 

operators or the control authorities for the purpose of verifying the number and or the average weight 

of fish being caged; 

y) Farming: Caging of Bluefin tuna in farms and subsequent feeding aiming to fatten and increase 

their total biomass. 
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2. THE BLUEFIN TUNA (Thunnus thynnus) 

2.1   BASIC CONCEPTS ON BLUEFIN TUNA FISHING 

Tuna fishing was already practiced in prehistoric times, as shown by the drawings discovered in the cave 

of Genovese in Levanzo, one of the Egadi islands. In the classical antiquity there are numerous attestations 

of the nutritional and even therapeutic qualities of tuna: from Homer other philosophers such as Polybius, 

Strabo, Pliny, Plutarch, Galen, Aristotle as well as writers/gastronomes such as Martial, Apicius and 

Archestrato di Gela who, in the 4th century BC, wrote about the use of tuna in the food culture of that 

time. 
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Fig. 1. Detail of the drawings discovered in the Levanzo cave (left); Depiction of tuna on ancient text (Right) 

 

Tuna fishing was first described by Aristophanes, Oppian and the syracusan Theocritus. Aristophanes (5th 

century BC) tells that a watchtower was located on the highest coastal survey to spot the arrival of tunas, 

which were guided by sea currents into a net’s entanglement. From the writings of Strabo (1st century 

BC) we learn that the Phoenicians, who were skilled fishermen, sailed over the columns of Hercules 

searching for schools of tuna, to be then processed in Cadiz, where coins depicting this fish were found. 

 

Fig. 2. Coin of Gades (Odierna Cadice) with representation of the Tuna 

 

 

 

In classical antiquity, tuna represented one of the greatest economic wealth and natural resource for all 

the population facing the Mediterranean Sea. When we talk about tuna, we are referring to the 

"Bluefin tuna" (Thunnus thynnus). In Italy the epicentre of tuna fishing economy has mostly been 

the South, especially its western part. Sicily, for example, was the provider of most of the ingredients used 

to produce "garum", a tuna-based sauce widely used (and appreciated) in ancient Rome, obtained by the 

maceration and filtration of a mixture of tuna entrails and blood. When the Roman Empire declined (and 

the garum with it), following civilizations continued and perfectioned the tuna chain: from fishing to the 

processing, conservation and marketing. 

 

2.1.1 BLUEFINTUNA FISHING GEARS 
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The evolution of Bluefin tuna fishing in the North Atlantic and Mediterranean has gone through 

several significant phases in the last 70 years. The most relevant was the development, in the 60’s, of the 

Japanese fishing technique called longline fishing and the fishing using purse seine nets in the West. At 

the same time methods adopting fixed gears (trap) in the Strait of Gibraltar and the Mediterranean have 

been abandoned. Nowadays, the most used fishing gears in the Mediterranean Sea are: 

 

➢ PURSE SEINE VESSEL; 

➢ LONG LINE VESSEL; 

➢ FIXED GEAR OR TRAP 

        

Fig. 3. The three main Bluefin tuna fishing gears 

 

 

2.1.2 PURSE SEINE VESSEL (PS) 

Purse seine nets (PS) for catching Bluefin tuna are used by large vessels (up to 42 m in length), 

called purse seiner vessels. The boats must also be equipped with special technological equipment that 

guarantees a safe navigation and the identification of schools of fish. 
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Fig. 4. Purse seiner during a fishing operation (Top left) – Purse seiner (Sparviero) in the port of Cetara (In top right) - Typical 

equipment on board a Bluefin tuna fishing boat (Bottom) 

 

 

 

 

The purse seiner gear consists of a large net which surrounds the school of tuna and it is closed on the 

bottom to trap the fish. In particular, the synthetic net measures 1 500 to 2 000 m long and 120 to 250 m 

deep. The size of the mesh is usually around 120 mm stretched mesh. The top of the net is mounted on 

a float-line and the bottom on a lead-line which usually consists of a steel chain with steel rings, known 

as "purse rings", which are attached below the chain; the purse line which runs through the purse rings is 

made of steel and allows the pursing of the net. 

 

SONAR 
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Fig. 5. Purse seiner (detail) during the rigging operation of the vessel (Left) - Schematic representation of a catch with the purse 

seine system (right) 

 

2.1.3 LONGLINE VESSEL 

The longline is a professional and/or sport fishing gear consisting of a long fishing line of large diameter 

(main line) on which segments of thinner line (snoods) are inserted at regular intervals, each of them 

carrying a hook at the end. Also, at regular intervals on the main line, there are some line pieces carrying 

floats, to allow the placing of the gear at a correct fishing depth. At each end of the main line there is 

marker buoy with a flag (and/or radar reflector), affixed in order to facilitate the location of the gear. 

 

 

               

Fig. 6. Schematic representation of a longline gear 

 

 

2.1.4 FIXED GEARS OR TRAP 

Fixed gears or traps, known as "almadraba" in Spanish and "madrague" in French, represent a technique, 

known for millennia, used to capture migratory tuna. It is a system of large nets that intercepts the schools 

and small groups of tuna along the coasts- Then it traps them leading the school towards an enclosed area 

called the "death chamber". The general scheme of the trap consists of a high vertical wall formed by 

several nets placed perpendicular to the coast. This system leads the fish through a guided path made by 
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a labyrinth of rooms. The ultimate room is equipped with a movable bottom which, if raised, concentrates 

the fish in a restricted space, so that the specimens lose orientation and their capture is facilitated. 

The system of nets is connected to the mainland and is anchored to the bottom and kept perpendicular to 

the sea surface through a row of floats. The mesh of the nets is tight enough to avoid tuna getting caught 

in it. The long channelling net can be arranged in such a way as to intercept the tuna coming from this 

direction. For example, the Barbate trap (Spain), near the Strait of Gibraltar, is initially positioned to catch 

fish entering the Mediterranean Sea in the pre-reproductive phase, then at a greater depth the gear allows 

to intercept tunas coming out of the Mediterranean Sea in the post- breeding phase. Other traps, like the 

one in Carloforte (Sardinia, Italy), catch only tuna moving in their pre-reproductive migration. 

 

      

Fig. 7. Historical image of a "harvest" at a TRAP (Left) - Schematic representation of a Fixed gear (Right) 

 

 

 

 

 

2.2 FISHING ACTIVITY 

2.2.1 SPOTTING AND CATCHING 

 

The vessels chase the schools of fish that swim relatively close to the sea surface (above the thermocline), 

both in the open sea and in coastal waters, targeting the banks that are located at a depth of 60-70 m up to 
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a maximum of 300 m. Tuna purse seiners are usually technologically equipped in order to identify the 

size of the fish in the spotted school and  sustain a very selective fishing activity. 

Currently, purse seiners can capture BFT over 30 kg in weight, with the exception of the 

Adriatic Sea, where smaller fish can only be caught by the Croatian fleet if destined for farming. 

 

Fig. 8. Spotting of a school of Bluefin tuna in the Mediterranean Sea, SW Malta 

 

When a school is spotted, the fishing vessel positions itself on its side and a skiff is placed in the water. 

This latter is a very powerful small boat holding one top ending of the net while the vessel encircles the 

school at maximum speed. Once the encirclement is complete (5-10 min.), the end of the net hooked to 

the skiff is transferred to the catching vessel and the two ends of the line are pulled as quickly as possible 

to close the net at the bottom. In case of large purse seiners, it takes about 15-20 minutes to close the net 

and about an hour to carry out the entire fishing operation. 

 

 
 

 

2.2.2 TOWING VESSEL (TUG) 

At the end of each fishing operation , follows the evaluation phase of the catch and subsequently the fish 

is transferred to transport cages, which will be towed by special vessels equipped with powerful engines. 



                                                                                         

 18/128 
 

At this point the fish will reach a farm, that is an establishment recognized for the fattening phase of 

bluefinBluefin  tuna. 

 

 

Fig. 9. Cage used for the transport / towing of live tuna from the catching areas to the fattening farm 

 

 

Fig. 10. Image of a typical tug used to transport cages with live Bluefin tuna 
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Fig. 11. Image with a top view of the activity carried out by the TUG in towing the cages 

 

2.2.3 CAGING  

Once arrived at the farm, the tuna carried in the transport cage must be transferred to a new empty cage 

in the farm. 

 

 

Fig. 12. Image of the cages present in a farm 
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Prior to any caging operation, the CPC of the flag of the catching vessel or trap (Italy) will be informed 

by the competent authorities of the farming CPC (Malta) about the caging operation and the number of 

specimens caught by its vessels. The farming CPC shall ensure that a video recording of the transfer 

activities, from the transport cages to the farm cages, is made through the use of a stereoscopic system 

(SC). 

A video record shall be made for each caging operation in accordance with the procedures established in 

Annex 9 of Rec. 19-04. In case there is a difference of more than a 10% in number, compared to the 

quantities declared in the Bluefin tuna Catch Document (BCD), according to the estimate of the 

ICCAT Regional Observer, control authorities and/or the farm manager, then the farming CPC will launch 

an investigation in collaboration with the flag State of the catching vessel and/or trap. 

As part of the investigation, all the information available can be used, including the results of the 

stereoscopic camera program referred to in par. 99 of Rec. 19-04. The results of the conducted 

stereoscopic footages analysis officially transmitted by the Maltese authorities to the Italian’s led to some 

pilot studies. These latter aim to improve the estimation of the number and average weight of the fish 

using stereoscopic camera systems or alternative techniques, specifically during caging operations.,. The 

observed differences have resulted as scarcely significant for almost all of the Italian catches in question. 

 

2.2.4 HARVESTING 

The harvesting of Bluefin tuna represents the final phase of the whole fishing campaign; 

in fact it consists in the killing of the animal for commercial trade and human consumption. 

 

 

Fig. 13. Detail of an activity of "harvest" or "sacrifice of Bluefin tuna" 
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2.3 BIOLOGY AND ECOLOGY OF BLUEFIN TUNA 

Bluefin tuna (Thunnus thynnus, Linnaeus 1758) or Atlantic Bluefin tuna (ABFT) is one 

of the major predators of the pelagic ecosystem and is also the species which includes the largest 

specimens in the Scombridae family. 

The word "tuna" comes from the Latin "thunnus" and from the Greek "thinnos" connected to the Greek 

concept  of "thio" or "thyno" which means "raging, impetuous"; and it is also noted that the Jewish generic 

name "thannin" indicates any fish of enormous size such as whales, tuna and similar. 

The Thunnus thynnus is not the only species included in the FAO denomination "Bluefin tuna", 

in fact, Scombridae family includes two other species under this classification: 

➢ Thunnus orientalis (Pacific Bluefin Tuna) 

➢ Thunnus maccoyii (Southern Bluefin Tuna) 

These two species have morphological characteristics very similar to Bluefin tuna, but they differ 

from it because they cover a different geographical distribution area. Both species are equally interesting 

for commercial fishing for their appreciated meat, in great demand especially on the Japanese market, 

although they do not reach the Thunnus thynnus appreciation level.  Until a few years ago the Atlantic 

Bluefin tuna and the Pacific Bluefin tuna were considered a single species named 

Northern Bluefin tuna. Subsequently, at the Coordinating Working Party on Fisheries Statistics 

(CWP), it was decided that these were two different species - FAO Corporate Document Repository - 

“Historical trends of tuna catches in the world 1950-2000". Despite the big size, the meat of the 

Bluefin tuna is one of the most valuable, it has an extremely bright colour and a high fat content.

 Fishing Bluefin tuna, it's clear, how two purposes are achieved: the economic 

aspect,  due a considerable quantity of meat obtained from each harvested specimen , and the quality of 

the product. 

 

BFT TAXONOMY 
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2.4 GENUS: THUNNUS – COMMERCIAL SPECIES 

 

2.4.1 Thunnus thynnus – Atlantic Bluefin tuna  

      

 

 

2.4.2 Thunnus maccoyii – Southern Bluefin tuna  

      

 

 

2.4.3 Thunnus orientalis – Pacific Bluefin tuna  
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2.4.4 Thunnus albacares – Yellowfin Tuna  

             

 

2.4.5 Thunnus obesus – Bigeye Tuna  

                

 

 

2.4.6 Thunnus alalunga – Albacore  

       

 

 

2.4.7 Thunnus atlanticus – Blackfin  
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2.4.8 Thunnus tonggol – Long Tailed Tuna  

          

 

2.5 MORPHO-PHYSIOLOGIC CHARACTERISTICS 

The Atlantic Bluefin tuna’s body shape matches a teardrop with the widest part of the 

body occurring at around 2/5th of the distance from head to tail. This is the most hydrodynamic shape that 

is physically possible to achieve. The muscular system is remarkably strong and powerful. The colouring 

of the Bluefin tuna specimens is typical of pelagic fish, i.e.  it is dark blue above and light grey 

below with bright yellow caudal finlets. This particular feature is due to an evolutionary adaptation in 

pelagic organisms, that allows the animal to blend in with the sea surface when viewed from above or 

with the reflections of the sky and the sun if seen from below, in order to camouflage and conduce a 

potential predator. 

 

Bluefin tuna has a mouth with a single row of small conical teeth. The mouth tends to remain 

constantly open while swimming, to allow the continuous flow of water across the gills, in a process called 

"Ram Ventilation". Through the Ram Ventilation the gill tissue, which has a surface extension of up to 

30 times more than that of other fishes, is continuously supplied with water and has the ability to extract 

almost half of the oxygen dissolved in it; since BFT individuals do not have opercular muscles, necessary 

to promote the proper circulation of water towards the gills for breathing,  the individual needs to move 

constantly to survive  
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The BFT has two close dorsal fins: the first one is bluish-yellow coloured and it is higher in the anterior 

part, while the second, coloured in reddish-brown is short and symmetrical to the anal fin. The pectoral 

fins are as short as the ventral fins, in addition, the tuna has 8-10 yellow finlets located on the caudal 

peduncle. The caudal fin is long, very stiff, narrow-bladed and swept-back, a form referred to as 

“lunate” and is connected to the caudal peduncle, which consists of a very compact musculature. This 

provides the animal with the ability to make powerful tail movements, very efficient especially during the 

predation phase or while migrating. Tunas alternate powerful tail movements and sliding phases in which 

the animal takes advantage of the thrust impressed, thanks to the peculiar hydrodynamic shape of the 

caudal fin, moving effectively and efficiently in the water column. To take full advantage of the efficiency 

of its hydrodynamic shape, the fish’s pectoral and ventral fins are kept folded inside specific slots during 

swimming.  

All Thunnidae species, with particular reference to BFT, have high specialized Morpho-physiological 

adaptations and an efficient and highly evolved thermoregulation system called "rete mirabile". The 

possibility of having an efficient circulation system allows the animal to take advantage of particularly 

advanced muscle adaptations and an important thermo-regulation system. In Bluefin tunas, the rete 

mirabile allows to irrigate a large muscle band located nearby the spine, performing also a main function 

in the evolutionary success of the thermo-regulation. In tunas (Thunnus sp.) the rete mirabile works as a 

heat exchanger allowing these fishes to maintain their body temperature around 10°C above the 

surrounding environment. This means that tuna can tolerate a very wide thermal gradient, adapting to 

waters characterized by temperatures below 3°C and above 30°C. 

 

RESPIRATION 

ABFT swims with the mouth open, forcing a continuous flow of water 

across the gills in a process called Ram Ventilation. Branchial tissue 

has up to 30 times more surface compared with other fish, taking up 

to half of the oxygen dissolved in the water. If it stops swimming, it 

suffocates. 

 

o Arteries transport oxygenated blood from the 

heart  to the muscles; 
o Veins transport deoxygenated blood from the 

muscles to the heart and them to the gills 
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The success of this strategy lies in the fact that with a great distribution area, and therefore tolerating a 

wide range of values of the environmental parameters (temperature, salinity, pH etc.), tuna individuals 

can exploit a series of resources, especially food, to allow the ecological success of the species and its 

positive livelihood within the trophic chain. The food need for wild Bluefin tuna is very high, 

hence the adaptation to a wide range of spatial distribution, as the use of such an efficient thermo-

regulation and breathing systems require the fulfilment of a highly demanding basal metabolic rate. This, 

together with physiological characteristics of the breathing system, which makes the gas available at the 

muscle cells level, guarantees very high aerobic metabolism potential value that allows the animal to 

make significant efforts during predation. 

 

2.6 BLUEFIN TUNA SWIMMING 

Bluefin tuna lives aggregated in schools of heterogeneous dimensions, in terms of number of 

individuals, but it is characterized by specimens with homogeneous characteristics, considering the 

biometric parameters. It is known that the Bluefin tuna specimens are expert, fast and resistant 

swimmers having developed a series of skills, strategically aimed to efficient swimming in terms of energy 

consumption and in thrusting power.  It travels large distances from the Atlantic to the Mediterranean 

(150 nm/day) with an average speed of 30km/h, which in some cases can even reach 80 km/h. This 

exceptional migratory capacity is linked to a number of factors: 

➢ Extraordinary and powerful musculature associated with the rete mirabile: 

➢ Morphological adaptations in order to obtain an efficient hydrodynamic thrust: 

✓ Slots for the dorsal and pectoral fins, which are folded inside of them. The utility lies in 

minimizing the body surface impacting on the water column and consequently the 

hydrodynamic friction; 

✓ Narrow caudal peduncle, associated with a compact musculature, which apart from 

having a directional function, allows the fish to give powerful thrusts in the water column; 

✓ Fusiform and elongated shape which is the most efficient for adapting to the environment 

in which the tuna moves, to ensure the maximum inertial sliding phase in the water 

following the thrust phase 

➢ The tuna must swim continuously both to keep active the branchial ventilation flow and because 

otherwise they would tend to sink: floating is in fact guaranteed by the movement and stability 

induced by the orientation of the pectoral fins. 
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Depending on the time of year and the cruising depth, it is possible to distinguish between "Tonni di 

corsa" (Running Tuna) when the ABFT swims on the surface entering the Mediterranean Sea, and "Tonni 

di ritorno" (Returning Tuna) when they make the reverse journey in autumn and then 

return to greater depths. In particular, the BFT manages to cross the Atlantic Ocean, from Massachusetts 

(USA) to the Mediterranean Sea (EU), as a big school, without stopping, thanks to their power and 

grandeur. Tunas are speed and resistance champions. The continuous movement provides them with an 

efficient oxygenation and assures their survival. Tuna’s swimming is characterized by discontinuous 

thrusts, with acceleration phases and alternated sliding phases. This swimming style is recognized as very 

efficient, firstly in terms of oxygen consumption and for the advantage of allowing a substantial increase 

in the speed thanks to the frequency of tail thrusts. 

 

2.7 AGE MEASURING AND GROWTH RATES 

Bluefin tuna is a long-lived species, it can live for more than 30 years and reaches its sexual 

maturity at 5 to 8 years of age. 

✓ Length up to 3 meters 

✓ Weight up to 650 Kg 

The growth rates have been estimated in a very detailed manner according to the scheme below, 

calculating an increase in length of 30cm/year in young specimens: 

AGE LENGTH (average) WEIGHT (average) 

3 Months 25-30 cm 350-500 g 

1 year 60-70 cm 3,5-5 Kg 

5 years 135 cm 35-40 Kg (Minimum size) 

10 years 200 cm 170 Kg approx. 

20 years 270 cm 400 Kg approx. 

30 years (approx.) 350 cm (approx.) 650 Kg approx. 

 

Detailed studies have determined that sexual maturity is reached around 4 years of life (110-120 cm). 

Information on the age, growth and sexual maturity of tuna is important for the state of the Stock 

Assessment. As shown in the table above, the growth of tuna is characterized by an exponential 

development in the first years of  life, while successively the growth rate tends to reach constant 

parameters towards the determination of a threshold plateau. Once the fish has reached this latter the 

growth rates slow down considerably and undergo limited variations in the size increase, both in terms of 

length and weight. During the first years of life, juveniles of tuna show a remarkable tendency to feed on 

different trophic levels, consequently they exert an important ecological pressure on the ecosystems in 

order to satiate the high metabolic demand for such  a significant development. 
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Fig. 15 – Bluefin tuna Juveniles 

In order to evaluate and estimate the growth rates of Bluefin tuna specimens, a series of studies are 

based on the collection of certain scientific data, such as: 

❖ Biometric Data 

❖ Biological Analysis of the first dorsal spine 

❖ Biological Analysis of otoliths 

 

 

2.7.1 DATI BIOMETRICI 

The biometric data collected during the sampling activities carried out on the tuna specimens, refer to all 

the parameters described above, define the characteristics of the examined individuals in terms of length 

and weight. In particular, the biometric data are: 

 

Fig. 16 – Biometric measurements for Bluefin tuna 

 

a) Straight Fork Length (SFL): also defined as "linear length", is measured from the end of the upper 

jaw (end of the mouth) up to the pitchfork of the caudal fin, using a measuring tape. The fish must be 

placed on a flat surface in a horizontal position to measure the distance between the projections on 

the ground of the two points described above; 
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b) First Dorsal length (LD1): linear measure that starts from the upper jaw up to the base of the first 

dorsal spine; 

c) Curved Fork Length (CFL): also defined as "curved length", is measured as the longitudinal 

length that corresponds to the curvature of the fish, from the upper jaw to the fork of the caudal fin; 

d) Head Length (LHead): straight line from the upper jaw to the posterior edge of the operculum; 

e) Weight: weight of the whole and/or eviscerated individual. Measure expressed in kilograms. 

 

2.7.2 ANALYSIS OF THE DORSAL SPINE AND AGE INTERPRETATION 

The first dorsal spine plays an important role in determining the age of Bluefin tuna individuals. 

As regards the collection of biometric data, a series of related parameters are collected from the first dorsal 

spine, such as: 

a) Dmax: maximum diameter of the spine, measured at the base of the condyle; 

b) Lmax: total length of the spine; 

c) L 0,5 e L 1.5: mMeasurements of the distance between the base of the condyle and the two 

cutting axes 

 

 

Fig. 17 - a) Illustration of the front view of the spine showing the biometric measurements (Dmax: maximum spine diameter, 

Lmax: total spine length, LS0.5 and LS1.5: distance from the condyle base to the first and second cutting axes, respectively); b) 

sight view of the spine showing the two cutting axes (0.5 Dmax and 1.5 Dmax, respectively) 

 

1st Dorsal Spine 

Commentato [CF6]: Would be ideal to also specify all the 
weight measurements 
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By cutting the spine in cross section, the alternation of two different areas can be shown as narrow 

translucent and opaque bands. According to several studies on this species, the alternation of one 

translucent band followed by an opaque band is considered to be a one-year measure. Age comes 

therefore estimated by counting the translucent bands. 

 

Fig. 18 - Left: Illustration of a spine section showing how to measure the diameter of the translucent band; to the right: digital 

image of the spine showing the opaque and translucent banding 

 

2.7.3 ANALISI DEGLI OTOLITI 

Inside the vestibular system of teleosts, there are 3 pairs of otoliths (sagitta, lapilli and asterisci), made by 

a matrix of calcium carbonate and a gelatinous protein similar to keratin. The growth rings (annuli) of the 

otoliths (characterized by typical opaque and hyaline alternations) have been used since the 19th century 

as useful markers for determining the age of the fish. 

 

The sagitta, typically flattened in the ventral back, is characterized by a convex proximal surface, a 

concave distal surface and by the main growth axis oriented in anterior-posterior direction. In many 

epipelagic, pelagic and deep-sea fishes, the dorsal and ventral part of the otolith is asymmetrical, 

which makes the sagitta butterfly-shaped. 

 

Commentato [CF7]: Translation missing 
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The 3 pairs of otoliths are located in 3 separate regions, called otolith organs, communicating with each 

other through 3 semi-circular canals. The vestibular system of fish has evolved in order to maintain the 

balance of the organism through the development of cells sensitive to pressure, movement and vibration.  

The growth of otoliths is regulated by a complex combination of endogenous and exogenous factors to 

the individual itself. Calcification of otoliths is limited by the number of nucleation sites as well as by the 

chemical and physical conditions present inside the vestibular system. Specifically, the production rate of 

the protein matrix inside the vestibular system determines the calcification rate of the otolith. The matrix, 

composed of a keratin-like protein, is denser during the first phase of the organism 

development and its aminoacidic composition changes according to the age of the individual. 

The secretion rates of calcium carbonate alternating with proteins determine the alternation of micro 

carbonate increases in otolith. These systematic alternations consist of 2 units: one unit (hyaline) rich in 

acicular aragonite microcrystals within a three-dimensional organic matrix, which under transmitted light 

microscope appears translucent, and a discontinuous unit, opaque in transmitted light and translucent in 

reflected light. 

As previously described, the growth of the otoliths is characterized by the regular deposition of an organic 

matrix and calcium carbonate crystals, resulting in the formation of translucent rings alternating with 

opaque rings. This alternation represents the key to understanding annual growth of the otoliths regulated 

by endogenous rhythms (physiological) together with environmental cycles. 

 

 

Fig. 14. Annual rings visible under a stereomicroscope with the estimated age of two individuals of Thunnus thynnus (photo 

courtesy concession by Martina Api, Polytechnic University of Marche). 

 

 

 

 



                                                                                         

 32/128 
 

 

2.8 BEHAVIOURAL ASPECTS OF THE BLUEFIN TUNA 

2.8.1 DIET 

Bluefin tuna is a so called "opportunistic" animal, capable of exploiting a wide range of trophic 

resources. Depending on the age and the hunting area, the resources used vary in composition and 

quantities, as well as the levels occupied by tuna specimens within the food chain vary during the various 

phases of the life cycle. 

Larval stage 

Although there are several studies concerning the trophic ecology of species belonging to the Scombridae 

family in their larval stage, few studies have investigated the level of selectivity regarding their prey. In 

the Mediterranean Sea, data on the diet of frigate tuna Auxis tombarello and albacore tuna Thunnus 

alalunga larvae are available. 

For T. thynnus, information on the larvae feeding habits are available in the relevant bibliography of 

specific studies conducted in some oceanic areas, although they are not sufficiently exhaustive for the 

Mediterranean Sea. Considering that scombrids have a high energy demand to keep high growth rates, 

and that this demand must be satisfied, especially in their early stages of life, firstly to ensure both an 

efficient larval and juvenile development. The trophic ecology of the Bluefin tuna larvae is an 

aspect of high interest. 

Tuna larvae feed mainly on the lowest trophic levels, which means primary producers (phytoplankton) 

and primary consumers (zooplankton and small crustaceans), since those offer a high content of easily 

accessible energy, able to meet their high growth rates. A precise correlation has been defined between 

reproduction areas and areas with a high eutrophication rate (upwelling phenomena).Furthermore , a clear 

correlation is found between the mouth or body dimensions of the Bluefin tuna larvae and those of 

the preys, similarly to other tuna species (T. alalunga or T. maccoyii). Bluefin tuna larvae are also 

capable of ingesting greater amounts of prey than other larval stages species (e.g. T. alalunga) of similar 

size.  

 

 

Fig. 20 – Bluefin tuna larva 
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In particular, the larvae of T. thynnus feed essentially on: 

➢ Copepods (1) (both nauplii and adult stages, especially of the genus Clausocalanus spp. and 

Pleuromamma spp.); 

➢ Cladocera (2) (mainly E. spinifera); 

➢ Small crustaceans of the order of the Cyclopoida (3) (Farranula sp. and Oithona sp.); 

➢ Appendicularia (4) (Oikopleura sp.); 

➢ Phytoplankton and protozoa (5) (Globigerina sp.) occasionally. 

It can therefore be said that the diet of T. thynnus larvae up to 4 mm in size, is dominated by microplankton 

measuring between 40 and 100μm, while larger larvae show selective preference for mesoplankton prey 

greater than 200μm. 
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3 4 5 

ha formattato: Tipo di carattere: Corsivo



                                                                                         

 34/128 
 

Adult stage 

The Bluefin tuna Thunnus thynnus is one of the best examples of the ichthyic species characterized 

by high growth rates, high longevity and migratory capacity between the Mediterranean Sea and the 

Atlantic Ocean. Over the years many studies have been carried out with the latest technologies to trace its 

trans-oceanic movements; it was concluded that for adult specimens of T. thynnus feeding areas are 

different from spawning ones. The adult specimens spawning grounds are in fact located in the 

Mediterranean Sea, while the main feeding areas are in the Atlantic Ocean. From data obtained from both 

mathematical models and analysis of the stomach contents, it can be concluded that adult tunas are 

considered top predators in the trophic chain.  

 

 

• The diet of individuals aged 0+ (within the first year) is essentially based of zooplankton and small 

coastal fish, both pelagic and bento-pelagic; similar to other species of fish that inhabit coastal areas 

and that use the entire water column for their livelihood. 
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• The diet of Bluefin tuna individuals between 1 and 4 years of age (about 50kg) shows a 

target based almost exclusively on pelagic resources, both fish and invertebrates such cephalopods and 

prawns, but also krill and zooplankton.  In this stage the Bluefin tuna shows its maximum 

opportunistic behaviour. 

  

 

 

• Older specimens with an estimated age of 6 to 12 years feed essentially on cephalopods and large fish. 

Obviously, the energy demand changes with individual’s age and size. This implies that individuals of 

different sizes do not show an overlap of resources. 
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2.8.2 HABITAT 

The Bluefin tuna, Thunnus thynnus, originates from the Atlantic Ocean, western and eastern sub-

regions, and the Mediterranean Sea. The Atlantic species is closely related both to the Pacific BFT 

(Thunnus orientalis) and the southern BFT (Thunnus maccoyii). The Bluefin tuna, inhabits mostly 

the pelagic sector of the North Atlantic, but thanks to its adaptability to different salinity and temperature 

conditions (euryhaline and eurythermic), it is capable of living in subtropical and temperate North Atlantic 

waters and in the Mediterranean Sea (nowadays, there is no evidence of its presence  in the Black Sea 

area.). 

The population of T. thynnus is well distributed in the Atlantic Ocean. In the Western sub-region, 

it can be found from Canada to the Brazilian coast. In the Eastern region, from the Canary Islands to 

Norway. Unlike other tuna species, T. thynnus is the only one inhabiting the temperate waters of the 

Atlantic Ocean. There are two populations of Atlantic BFTs, as two distinct groups from a reproductive 

point of view: a smaller one, belonging to the Western sub-region, that spawns in the Gulf of Mexico, and 

a larger one, distributed in Eastern waters of the Atlantic and throughout the Mediterranean Sea, spawning  

in the Mediterranean Sea. 
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The Bluefin tuna has an uncommon peculiarity for teleosts. It has been demonstrated that this 

species always tends to go back to its spawning areas, as its birth place, in both regions, the Mediterranean 

Sea and the Gulf of Mexico. This characteristic implies that adults and juveniles of both populations feed 

together and despite their predatory pressure, they target different preys., The resources of the same 

ecosystem are strongly impacted in the post-reproductive phase. 

This species is able to dive up to 1,000m deep and to travel enormous distances, that allows it to cross the 

Atlantic Ocean in just 60 days. This has been proven thanks to tagging activities on Bluefin tunas.  

In the Bahamas several tagged individuals have been recaptured near the Norwegian coast as well as in 

Brazilian waters after just 2 months. Within a year, tuna performs the reproductive migrations in order to 

reach the spawning and food-rich areas. 

The tuna is a gregarious animal, it lives in schools whose dimensions depend strictly on the period of the 

year and the type of migration in progress. Usually, individuals of the same size are always in close contact 

on the same school. Small schools, at the beginning of the reproductive season, aggregate to form big 

schools of thousands of specimens. Often, schools from the Atlantic Ocean, passing through the 

Strait of Gibraltar, join the large schools of the Mediterranean Sea, heading towards the Sardinian and 

Sicilian coasts, passing through the Strait of Messina, by Calabria and going up the Adriatic Sea. Here, 

the youngest specimens will remain until the end of September. There is a direct correlation between the 

monitored movements of the tuna schools and the main sea currents that persist in the Mediterranean Sea. 

The migration routes follow specific directions which overlap exactly with the conveyor belt of the 

Atlantic Ocean and the Mediterranean Sea, with particular concentration in upwelling areas, with a high 

rate of productivity. 

 

 

Fig. 21 – Currents circulation in the Mediterranean Sea. 
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2.8.3 MIGRAZIONE 

The spatial distribution and migrations of the Bluefin tuna are likely to be influenced by 

optimal temperature ranges, as in the case of the Pacific Bluefin tuna and other species of 

scombroids. However, the high mobility along the water column, allows T. thynnus to be less conditioned 

by thermal gradients, since vertical thermal gradients are much wider than horizontal ones. 

According to recent theories, adult and juvenile tunas appear to aggregate along the ocean fronts, 

especially for predatory reasons. These latter are in fact upwelling areas, characterized by high rates of 

primary productivity supporting a rich food chain, properly exploited by Bluefin tuna according to 

its different life stages. The oceanic fronts, highly populated by tunas, are located near the western coasts 

of Morocco and Portugal. The areas of Atlantic Ocean circulation (e.g. Bay of Biscay, North-Western 

Mediterranean) are of great significance too. Although in recent years several studies have cleared up the 

migration scenario, a lot still needs to be understood in detail. 

.  

 

The migratory behaviour of the species was first proposed in the 18th century, when the zoologist F. Cetti 

assumed that BFT entered the Mediterranean Sea, across the Strait of Gibraltar, from the Atlantic Ocean, 

to reproduce near the Sicilian coasts and then retrace the path. Nowadays it is known that adult tunas enter 

the Eastern Atlantic Ocean through the Strait of Gibraltar to reach the Mediterranean spawning grounds 

in May, where they remain until the end of July.  The youngest individuals are widely present in the 

Mediterranean Sea from late summer until autumn.  
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Since then, migrations between the Atlantic Ocean and the Mediterranean Sea have been documented by 

many studies and more recently by the use of remote monitored electronic tags. The results obtained 

through these methods, allowed to assume a behaviour defined as "homing", where individuals born in 

the Mediterranean Sea and then migrated to the Atlantic Ocean for the growth phase, are able to return to 

the place of origin for reproduction.  

On the other hand, new studies have also shown that an important percentage of the new born remain 

within the Mediterranean Sea to form permanently resident populations. More recently, loyalty to the 

place of spawning has been ascertained for both stocks of the Mediterranean Sea and the Gulf of Mexico. 

This characteristic seems to be at the basis of the reproductive success of the BFT.  

Through the year the BFT population tend to cover a wide area in order to reduce the concentration of 

the specimens and guarantee a sufficient abundance of food. During the reproductive season (May-

July) tunas go back to specific sites facilitating the encounter between individuals so that gene flows are 

ensured. 

T. thynnus also performs feeding migrations between the Mediterranean Sea and the Atlantic Ocean. 

However, unlike reproductive migrations, such journeys can be highly unpredictable, because sometimes 

individuals assume erratic and solitary behaviours according to the climate changes , which interfere with 

the abundance and quality of the trophic resources.    
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2.8.4 REPRODUCTION 

Bluefin tuna specimens can migrate several thousand miles across the Atlantic Ocean and the 

Mediterranean Sea, but there are two large and different groups that return to specific spawning sites: 

1) Gulf of Mexico 

2) Mediterranean Sea 

o Balearic Islands 

o Central Tyrrhenian 

o Area between Lybia and the southern part of Malta 

o Recent studies indicate an additional reproductive site – The Gulf of Sirte 

 

 

Fig. 15. (Top) Spatial distribution of catches of Bluefin tuna during the reproductive period (April - August), the gears fishing boats used are: PS 

(Purse Seine), LL (Longline) and BB (Bait Boat); (Bottom) High productivity areas in the Mediterranean Sea 

 

Reproduction occurs between spring and summer (when the water temperature is above 22- 25°C). The 

sex ratio of the breeding population was estimated to be 10:1 (male: female).   
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Tuna is an oviparous animal; it has an asynchronous ovary development, meaning that at the same time 

oocytes at different stages of maturation can be observed. Tuna having reached sexual maturity, 

approaches the coast in uniform schools, in groups comprising up to 10 specimens. 

Females align and lie down on one side, accelerating the swimming rhythm, while males  advance 

quickly and lie down on the opposite side in order to create a contact with the partner’s abdomen for a 

few seconds sufficient for pelagic eggs fecundation. 

 

The gonad is a paired organ, the ovaries are oblong and suspended inside the abdominal cavity and extend 

along almost the entire length of the dorsal wall. They unite at the caudal level, where the cavities join to 

form a small duct opening into the anus. The deposition of spherical pelagic eggs (about 1mm in diameter) 

occurs at night in batches of about 10 million, at 1-2 days intervals. Fertilization is external and the 

embryo hatches out after 48 hours, when larvae measure about 3mm. 

 

 

 

Wild Bluefin tuna reaches its first sexual maturity between the third and fourth year of life. The 

two genders are well differentiated, even if they show no sexual dimorphism in terms of external 

morphological features. The temperature of the superficial water in the spawning period should be around 

24°C.  
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The two populations of Bluefin tuna reach sexual maturity at different times, the one breeding in 

Western Atlantic (BFT-W) is considered mature from the age of 8-9 years (200cm and 150kg), while the 

one in the Mediterranean Sea (BFT-E) reproduces at 3/4 years of age(110-120cm and 20-30kg). 

 

Spawning periods differ as well, in fact: the BFT-W population reproduces from April until June, while  

the BFT-E reproduces from May until the end of July.  

For both stocks, two different deposition areas were identified: the population of the Eastern Atlantic, 

after entering the Mediterranean Sea through the Strait of Gibraltar, reproduces in several areas of the 

western, central and eastern part of this basin; around the Balearic Islands, west and south of Sardinian 

Sea, in the Libyan and Ionian Sea, in the lower and middle Adriatic Sea and off the coast of Turkey.  

Whereas, the population of the Western Atlantic reproduces in the Gulf of Mexico. 

Females fertility is related to weight and more generally to age. They produce about 120 eggs per gram 

of body weight (Rodriguez-Roda, 1967). 

           

 

STAGES OF LARVAL DEVELOPMENT   

The Bluefin tuna larvae are morphologically very different from adult individuals, as well as from 

juveniles of their own species. They have very large heads, buccal openings and eyes. After hatching out, 

for the first two days they do not feed. Subsequently, in relation to the intense predatory activity that they 

begin to conduct, their appearance changes very quickly. However, a clear view of the morphological 

transformations occurring during larval development are provided by the images below, showing the 

different stages of larval development. 
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STAGES OF JUVENILES DEVELOPMENT 

Tunas are defined “Juveniles” from a size of about 1 cm in post-larvae stage to a size of 40 cm, which 

corresponds to about 6 months of life. The juvenile’s distribution is related to breeding areas 

because after the egg’s fertilization, in 10 days, they can reach the size of 1cm. Their movements at 

this stage are believed to be mostly due to the currents present in the surface layers. Research campaigns 

to spot the larvae, and juveniles presence showed a huge distribution area in the Mediterranean Sea: this 

proves that the tuna breeding area in the Mediterranean is large and continuous.    

 

2.9 SAMPLING 

The International Commission for the Conservation of Atlantic Tunas (ICCAT), in particular The 

Standing Committee on Research and Statistics (SCRS) asks, wherever possible, National and 

International observers to collect biometric data and biological samples to support scientific research. 

The SCRS is responsible for the development and research; it supports the Commission in all policies and 

procedures for the data collection, , analysis and dissemination of fishery statistics. The SCRS provides 

the Commission with the most complete and updated statistics on fishing activities in the convention area, 

also coordinating various national research activities, developing projects for the special international 
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cooperation research programs, carrying out stock assessments and advising the Commission on the need 

for specific conservation and management measures of fish resources. 

Each observer, during the assigned mission, is specifically asked to collect biometric data (length and 

weight measurements) and to collect, where possible, biological samples (first dorsal spine, gonads, 

otoliths, biological tissues). 

The observers, as per protocol, must carry out sampling on dead BFT specimens either during the transport 

carried out by tugs, during longliners landings, or during the harvesting operations at the fattening farms 

and/or traps. 

 

 

 

 

The observers are equipped with: 

- N ° 1 measuring tape for the collection of biometric data 

- N ° 1 protective helmet 

- N ° 1 pair of rubber boots 

- N ° 1 file with the necessary forms for data compilation 

The biometric measurements required are: 

 Straight Fork Length (SFL); 

 Curved Fork Length (CFL); 

 Weight (whole or gutted); 

 Length measured from the upper jaw to the operculum (LH); 

 Length measured from the upper jaw to the first spine (LD1) 
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Fig. 16. (Left) LD1 measure (First Dorsal Length); (Right) LH measure (Head Length) 

 

 

       

 

Fig. 17. (Top) CFL (Curved Fork Length) measure; (Bottom) SFL measure (Straight Fork Length)  

 

The required biological samples are: 

➢ First dorsal spine; 

➢ Measurement of the length, weight and removal of the gonads tissue; 

➢ Samples of: 

✓ Liver 

✓ Caudal fin 

✓ Stomach tissue 

✓ Intestinal tissue 
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✓ Muscle tissue 

✓ Branchial tissue 

➢ Blood sample 

➢ Collection of otoliths 

 

     

 

 

The observers will be coordinated locally through the focal point that will supply the equipment necessary 

for the collection of the samples and their conservation. The focal point guarantees each observer the 

necessary assistance, indications and advice on sampling planning for a good final result. Observers will 

have to update the focal point and/or the central Administration, regarding the biological sampling carried 

out. All the samples will be given to the focal point, who will initiate the appropriate procedures for their 

shipment to the designated research centres and/or university laboratories. One of the biological parts that 

is easy to collect and that does not require a particular skill, is the extraction of the first dorsal spine 

and from its analysis it is possible to extrapolate very important information such as the age of the 

specimen. 
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During the course, observers will be able to distinguish the sex of the specimens examined, another 

important data to collect. By examining the gonads, it might be possible to determine macroscopically the 

state of sexual maturation. Weighing, measuring and collecting of biological parts of the gonads provides 

the SCRS with data of fundamental importance. 

During all sampling phases it is recommended to pay particular attention to the presence of any tags. 

 

 

 

 

3. THE SWORDFISH (Xiphias gladius) 

3.1 BASIC CONCEPTS ON SWORDFISH FISHING 

Swordfish fishing is a practice of remote origins, already described by Polybius (Greek historian of the II 

century BC). Handed down from generation to generation, it is still conducted both in Calabria and Sicily 

with the same ancient techniques. 

Originally, no vessel was used: Polybius described this tradition in his works, by revealing 

to the reader the amazement he felt when he first looked at a Calabrian fisherman, lurking on the rocks 

and waiting for the swordfish with his harpoon. Polybius also described other traditional techniques like 

the use of turrets and walkways. For more than two thousand years the original fishing technique in the 

Strait of Messina has remained almost unchanged as well. 

  

Fig. 18. Ancient painting of swordfish (Left) - Image of a fishing boat (Right) 

 

3.1.1 SWORDFISH FISHING SYSTEMS 

A new kind of boat, of Arabic origin, called Feluca (or Luntre, from the Latin word “linter”) was 

introduced probably in the fifteenth century. The Feluca boat is small, 5 to 7 meters long, without a keel, 
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for maximum stability, with a crew of five rowers and a harpooner. These sometimes would change role, 

except for the fifth man who climbed the main tree to spot preys. The kind of wood used for the 

construction of the boats was generally pine, mulberry or oak. The plating was thin and light and the boat 

was traditionally painted black on the outside, to be less visible for the fish, and green on the inside. To 

keep the harpoons ready, two maschitti were inserted interlocking on the edges to the right and left of the 

harpooner. These are vertical boards with two oarlocks each where the rods of the harpoons  are crossed. 

Among the members of the crew there is a sort of hierarchy. From the top of the foremast, the fisherman 

called "antenniere" or spotter, when locat the swordfish, would give a cry of alarm. The fisherman tries 

to consider the right moment to launch the harpoon, which is tied to the boat with a long line. At this 

point, following a very rigid ritual, a real fight starts, where accidents are frequent: for this reason, the 

protection of the blessed Santa Maria is invoked, at the launch of the harpoon. The catched fish emerges 

jumping out of water and sinking, until it is exhausted and surrenders to the fisherman. 

 

Often the partner of the hit swordfish tries to defend it,  sometimes trying to attack the fisherman, causing 

 its own capture instead. In this case, the catch of the couple is called "paricchia". The hunted fish 

is hoisted on board and a fisherman carves a sign near the gills, in a ritual called "a Cardata ra cruci" as 

a sign of respect. At the end of the fishing operation, the animal is covered and sheltered from the sun in 

order to avoid the alteration of its freshness and properties. 

 

        

Fig. 19. “a Cardata ra cruci” (Left) - Typical Luntru or Ganzirri (Right) 

 

From 1952 onwards, due to the poor effectiveness of this activity, some changes took place such as the 

introduction of the gangway and the first engine, these led to an increase in revenue.  Overtime (1981-

82), the construction materials also changed (often using metal) and the walkway was lengthened. 

The best examples of Luntre were built in Calabria (in particular in Bagnara and Scilla) and in Sicily. 

Boats like these have almost completely disappeared as they are difficult to manage, although they are 

still used by some fishermen. 

The modern boats (called "Feluca"), consist of a high tower for sighting and a walkway for harpooning; 

these two parts are very important because, connected directly by ropes and tie rods, they guarantee 

stability to the boat. The boat is also equipped with two engines to deal with counter currents. The tower 

raises in the centre of the boat and has a crow’s-nest at the top, here takes place the last member of the 

Commentato [CF9]: I am not understanding this sentence! The 
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crew is placed, who is considered to be very important since he is responsible for tasks like the  

communications regarding navigation and the spotting of the fish.  

Up until ten years ago an important role has been played  by a kind of boat called 

"spadara" or driftnet, a sturdy vessel that allows to reach the high sea and catch a large number of fish 

with the help of long nets. The gear has been banned by the CEF; leading fishermen to resume ancient 

techniques. 

 

 

 

 

 

 

Fig. 20. The modern Feluca or Passarella 

 

Swordfish fishing has been practiced with two fishing gears: 

➢ SPADARE - DRIFTNETS 

➢ FLOATING PALAMITES - LONGLINES 

The driftnets, now banned for being a non-selective fishing gear, are a type of pelagic drifting nets, used 

once by Mediterranean fishermen. These nets drifted on the high seas, often in international waters as 

well, capturing and trapping any animal species, from small pelagic fish to big marine mammals. 

. 



                                                                                         

 50/128 
 

            

Fig. 21. Examples of “Spadara”driftnets. Non-selective nets. 

 

 

 

 

 

The other fishing technique still in practice today with excellent results is palamito fishing gear or floating 

longline. It consists in a selective fishing gear used mostly in the southern regions of Italy, where the 

sword fishing is most practiced. Sicily is where the largest stocks are found. The longline can be compared 

to a very long fishing boat armed with many hooks. This fishing gear consists of a long main cable ("beam" 

or "main line"), made of nylon. 

The main line (thick 140-160mm), is tied with baited hooks attached at intervals (about 25/30 meters) by 

means of branch lines called snoods (or gangions). A snood is a short length of line, attached to the main 

line using a clip or swivel, with the hook at the other end. Hundreds or even thousands of baited hooks 

can hang from a single line. The length of the branches can vary from 5 to 10 meters. Floats will be tied 

to the main line to allow the fishing gear to be placed on the surface while keeping the branches under 

water. The best bait for fishing swordfish is mackerel, but also anchovy can provide excellent catch 

possibilities. The longline is placed at night and sets sail in the morning, when the swordfish hunts. 

Between 1,000 to 10,000 hooks are placed. Rec. 16-05 establishes that the maximum number of hooks 

allowed per boat is up to 2,500 units. The size of the hooks shall not be less than 7cm, while the longline 

shall not exceed a maximum of 30 NM (nautical miles). 

 

https://en.wikipedia.org/wiki/Fish_bait
https://en.wikipedia.org/wiki/Fish_hook
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Fig. 22. Model of a longline 
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3.2 SWORDFISH BIOLOGY AND ECOLOGY 

Swordfish (Xiphias gladius, Linnaeus 1758) or SWO is a marine bony fish and unique species of the 

Xiphiidae family. It is a species of great importance for commercial fishing, from the Early Oligocene 

until Today (33.9 million years - Present).  

The name swordfish refers to the considerably developed "rostrum" of the fish, which resembles 

a real sword. The name of the species Xiphias gladius, comes from the Greek language ξιφίας (xiphias, 

"swordfish"), in particular the term itself comes from the Greek ξίφος (xiphos, "sword") and from the 

Latin gladius (sword). The elongated rostrum makes it particularly similar to other swordfishes such as 

Marlin even though their physiology is actually very different and the two species belong to different 

families. 

Considering the wide spread of the species, the IUCN classifies X. gladius as a taxon with a low risk of 

extinction. The population exploited in a less sustainable way is that of the Mediterranean Sea which is 

subject to a strong overfishing. For this reason, ICCAT has decided to introduce a specific 

regulation (Reg. ICCAT 16-05) on swordfish catches, in order to achieve a proper management and an 

adequate fishing effort to be applied to the stocks concerned.  

The meat is excellent and used in various ways, usually sold fresh or frozen but also canned. Swordfish 

is a valuable typical Sicilian and Calabrian dish, but it is also used in Japan to prepare teriyaki. 

Swordfish meat, like that of other large fish, contains high levels of heavy metals (including mercury) due 

to process of bioaccumulation. 

 

SWO TAXONOMY 
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3.3 DISTRIBUTION AREA OF XIPHIAS GLADIUS 

           

Swordfish is found worldwide in the Atlantic, Pacific and Indian Oceans. It inhabits especially tropical 

and temperate waters and sometimes it is found in cold waters at depths between 200-600 m where 

temperature ranges from 5 to27°C. It is believed that swordfish specimens inhabiting the Mediterranean 

Sea are identified in a separate stock which is not entirely isolated from that of the Atlantic Ocean. 

 

3.4 MORPHO-PHYSIOLOGIC CHARACTERISTICS 

The swordfish (X. gladius) has a fusiform body, with a cylindrical section that narrows in the rear part. 

The colouring of the swordfish specimens is typical of pelagic fish, i.e. it is dark blue above and light grey 

below. This particular feature is due to an evolutionary adaptation in pelagic organisms, that allows the 

animal to blend in with the sea surface when viewed from above or with the reflections of the sky and the 

sun if seen from below, in order to camouflage and conduce a potential predator. 

 

          

 

Its best known and most evident feature is the large development of the upper jaw that forms the typical 

"sword", flattened and sharp and long about 1/3 of the body. The lower jaw is also elongated and pointed 

but has a much shorter length. The eyes are big, and close to these there are particular organs specialized 

in ensuring a continuous flow of blood to the vision apparatus and to the brain. That, among other things, 

allows to regulate and keep the temperature up to 20°C above the external one. This ability is fundamental 

considering the ectotherm nature of the animals.  
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The well irrigated and efficient vision system improves the animal's hunting ability in the identification 

of the prey. On more than 25,000 species of fish, only 22 are known to have adopted this evolutionary 

mechanism of conservation of the body heat, thus avoiding the collapse of temperature and dissipation of 

vital energy. These species include swordfish, marlin, tuna and some sharks. 

The swordfish specimens are equipped with two dorsal fins, the first is high and with a short base, sub-

triangular (which is longer in juveniles), the second is smaller and implanted posteriorly, almost 

resembling a pinnula. There are two anal fins: the first triangular, not very large and the second opposite 

and identical to the second dorsal fin. The caudal fin is large and crescent-shaped, connected to a rather 

thin caudal peduncle and with a keel on each side. The pectoral fins are long and sickle-shaped, the ventral 

fins instead are completely absent. The scales and teeth are absent in adults, but present in the juvenile 

stages. 

.  

 

3.5 BEHAVIORAL ASPECTS AND ECOLOGY 

The swordfish is one of the largest bony fish living in our seas. These fish reach an average size of 3m 

in length and a weight that commonly exceeds 400 kg, but in 1953 a swordfish 

specimen with a record weight of 655 kg and a length of approximately 4.5m was captured in Chile. 

 

Fig. 23. Historical photo taken in Chile in 1953, after the capture of the record Swordfish 

2nd Anal Fin 

1st Dorsal Fin 

2nd Dorsal Fin 

1st Anal Fin 

Pectoral Fin 

Caudal Fin 
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The spatial distribution of this species therefore, extends from Oceanic areas to coastal waters, generally 

below the thermocline limit, preferring temperatures between 18-22°C. 

➢ The possibility to adapt in a wide range of temperatures, included deep cold waters, is due to the 

presence of a specialized tissue near the eyes that has the role, as mentioned above, of heating 

the brain through an efficient blood irrigation of the tissues. This is a vascular system similar to 

that used to regulate the body temperature in other large pelagic species - such as tunas; 

Swordfish specimens usually have a solitary behaviour but sometimes can be found in pairs. In terms of 

size, females are larger than males and in the Pacific Ocean they reach a larger size than in the Northwest 

Atlantic and Mediterranean Sea. 

✓ Contrary to popular belief, the "sword" is not used to pierce, but to hit, disorient and injure the 

prey in order to facilitate its capture and thus avoid waste of excessive energy. The rostrum has 

also used a defence function. Principally, the swordfish relies on its great speed and explosive 

agility in the water for catching preys. 

✓ Undoubtedly, it is among the fastest fish, but the maximum recorded speed of 97 km/ h is rather 

inconsistent with some studies carried out and is therefore to be re-evaluated. 

Swordfish individuals do not have aggregation behaviour, they usually swim alone, with distances of 

about 10m from any other specimens. They often swim close to the surface, and in some cases, they 

perform a unique show, making mighty jumps that characterize this species. This behaviour is called 

"breaching" and it aims to remove parasites, such as remoras or lamprey. 

 

                        

Fig. 24. Images relating to the "breaching" of the swordfish 
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About 50 species of parasites have been documented on swordfish. In addition to lamprey, remoras and 

cookiecutter sharks, a wide range of invertebrates such as: 

✓ Tapeworms; 

✓ Nematodes; 

✓ Copepods 

Through a study carried out on specific genetic markers among the parasites present on swordfish 

specimens, in particular on the larvae of Anisakis spp., it was possible to identify the existence of a 

biological correlation between the X. gladius stocks present in the Atlantic Ocean and those in the 

Mediterranean Sea 

 

Fig. 25. Detailed image of a parasite of the genus Anisakis spp. 

 

Adult swordfish have a few natural predators. Among these: 

✓ Killer whales (Orcinus orca, Linnaeus 1758) 

✓ The short-finned mako (Isurus oxyrinchus, Rafinesque 1810). Some makos have been found 

dead or dying with fragments of broken swords near the skull, demonstrating the danger of this 

prey 

Swordfish juveniles are much more vulnerable to predation and are eaten by a wide range of predators. 

 

                

Fig. 26. Image of a killer whale (Left) - Image of a mako (Right) 
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3.6 AGE MEASURING AND GROWTH RATES 

The swordfish is a species that reaches sexual maturity between 5 and 6 years of age and lives on average 

up to 9 years. However, recent studies highlighted and recorded individuals who had reached an average 

age of 16 years for female and 12 years for male specimens. 

To properly evaluate and estimate the growth rates of swordfish specimens, a series of studies have been 

conducted based on the collection of scientific data, such as: 

❖ Biometric data 

❖ Fin spine analysis 

❖ Otoliths analysis 

 

3.6.1 BIOMETRIC DATA 

The biometric data collected during the sampling are: 

 

a) Lower Jaw Fork Length (LJFL): also defined as "curved length", is measured as the longitudinal 

length that corresponds to the curvature of the fish, from the lower jaw to the fork; 

b) Head length (LH): straight line from the lower jaw to the posterior edge of the operculum; 

c) Weight: weight of the whole and/or eviscerated individual. Measure expressed in kilograms. 

 

 

 

 

 

 

                                                                                           

LJFL (Lower Jaw Fork Lenght) 

Data Collection - SWO 
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3.6.2 ANALYSIS OF BONE RAYS OF THE ANAL FINS AND THE OTOLITHS 

Inside the vestibular system of teleosts, there are 3 pairs of otoliths (sagitta, lapilli and asterisci), formed 

by a matrix of calcium carbonate and a gelatinous protein similar to keratin. The growth rings (annuli) of 

the otoliths (characterized by typical opaque and hyaline alternations) have been used since the 19th 

century, as markers for aging estimation of the fish. The determination of age for swordfish is very 

complex, as the otoliths are very small and scales are absent in adult individuals. For this reason, otoliths 

cannot be considered as the main methodology for growth rates studies. 

The analysis aimed to count growth rings is instead successfully by studying cross sections of the anal 

fin’s bony spines. 

 

Fig. 27. Typical 2nd spine of the anal fin of a swordfish 

 

As described above, the growth of the fin’s bony spine is characterized by regular deposition of an organic 

matrix and calcium carbonate crystals, with the consequent formation of translucent rings alternating with 

opaque rings. This alternation represents the key to read the annual growth on spines, regulated by 

endogenous rhythms together with environmental cycles. 

. 
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3.7 BEHAVIOURAL ASPECTS OF SWORDFISH 

3.7.1 FEEDING 

The swordfish is a "top-predator" animal, defined as "opportunistic" or capable of taking advantage of 

a wide range of trophic resources. Depending on the age and the hunting area, the resources used vary in 

composition and quantity, just as the levels occupied by the swordfish specimens in the food chain during 

the vary phases of its life cycle. 

The X. gladius individuals feed daily, generally at night, when they rise to the water surface searching for 

smaller prey.  

Adults feed on a wide range of pelagic and demersal fishes such as: 

o Mackerel, barracuda, hake, scorpionfish, herring and lantern fish  

o Demersal fish (sargo, amberjack etc.), squid and crustaceans 

In the Northwest Atlantic, a survey based on the stomach contents of 168 individuals found that the 82% 

had eaten squids and the 53% had eaten different fish species. Large preys are usually sheared with the 

sword. 
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3.7.2 REPRODUCTION 

Swordfish specimens populate the temperate and tropical waters of the Atlantic, Pacific and Indian Ocean, 

and are typically found in the range of the water column that goes from the surface to a depth of 550m. 

The high migratory capacity of this species allows individuals to move towards colder regions in summer 

and more temperate regions in winter. They are oviparous animals, and fertilization is external. Moreover, 

it is believed that the mating occurs during the egg’s deposition. Females are larger than male’s 

specimens and usually, during the breeding periods, always travel in pairs. Swordfish reaches sexual 

maturity around 5-6 years of life. Not much is known about the reproductive behaviour of X. gladius, 

except that it tends to occur in warmer and/or equatorial waters all year round and in colder regions during 

the spring and summer months.  

Studies on reproductive behaviours have been conducted in the: 

• Atlantic Ocean; 

• Mediterranean Sea; 

• Pacific Ocean 

REPRODUCTION OF X. GLADIUS IN THE ATLANTIC OCEAN 

In the Atlantic Ocean several spawning phenomena have been observed, in a depth range of 0 to 75 m, 

with measured temperatures around 23°C and salinity levels of 33.8-37.4 ppt. In the North Atlantic, 

spawning takes place in the Sargasso Sea and in warm waters with temperatures around 23°C and up to 

75m depth. Spawning events happen between November and February in the Southern Atlantic, off the 

coast of Brazil, or throughout the year in the Caribbean Sea and other warm regions of the Western 

Atlantic.  

 

REPRODUCTION OF X. GLADIUS IN THE MEDITERRANEAN SEA 

Other spawning sites have been observed in the Mediterranean Sea where swordfish male individuals 

have been spotted chasing females between July and August off the Italian coast. 

 

REPRODUCTION OF X. GLADIUS IN THE PACIFIC OCEAN 

In the North Pacific Ocean, spawning occurs mainly in warm waters around 24°C during spring and 

summer; while in the equatorial Pacific Ocean, where temperatures are higher, spawning events take place 

throughout the year. 
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Females are capable of carrying from 1 to 29 million eggs depending on their size. The event of spawning 

occurs in batch depositions of approximately 800,000 eggs. The eggs are pelagic, with dimensions of 

about 2mm and contain a drop of oil to facilitate floating in the column of water. Swordfish embryos 

begin to develop approximately 2.5 days after fertilization. 

The morphology of fish changes rapidly, and females have faster growth rates than male specimens. The 

pelagic larvae, when hatched out, measures about 4mm in length and presents both jaws elongated, teeth 

and pointed scales. The rostrum begins to form when the larvae reach about 12mm in length. In this 

phase, the dorsal fin runs along the body until the swordfish individual reaches 23cm in length. 

As it grows, the dorsal fin develops into a single lobe along with several other transformations: 

a) The second smaller dorsal fin develops; 

b) Teeth tend to disappear; 

c) The scales gradually disappear 

 

 

Fig. 28a. (Left) Schematization of larval development to the adult stage in swordfish.  

 

 

Fig. 29b. Swordfish larva  
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4. REGULATIONS 

4.1 ICCAT RECOMMENDATIONS 19-04 (ex 18-02) and 16-05; 18-12  (See ANNEX) 

Reference site: www.oceanissrl.it ; Regulations Section  Years 2014 - 2019 

 

4.2 REGULATIONS IN FORCE IN ITALY 

 

Each of the organisms represented above, draws up a series of rules framed within the own sphere of 

competence. These rules follow a hierarchical order: 

 

 

 

HIERARCHY OF ORGANISMS 

http://www.oceanissrl.it/


                                                                                         

 63/128 
 

 

 

4.2.1 MINIMUM CATCHING SIZE 

 

➢ BluefinBluefin tuna 

      
 

FL (Fork length) can be obtained from the following conversion factor: 

FL= 0,955 X CFL (Curved Fork Lenght) 

 

 

 

 

 

 

LEGISLATIVE FRAME  

FL (Fish Lenght) = 115 cm o Peso = 30Kg 

115 cm o 30 Kg 

 BFT Management Plan: ICCAT Rec. 19-04 

18-13 

18-12 

BFT Regulation: Reg. EU 2016/1627 

TAC & Quota (2020): Reg. EU 2020/123 

Each Country shall apply National Legislation regarding 

BFT/SWO quota allocations, seasons, landings, obligations, 

eBCD, authorizations, illegalities, etc. 
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➢ Swordfish 

 

                         

 

 

There is a substantial difference between the minimum size established for swordfish (Xiphias gladius) 

catches in the Mediterranean Sea and those in the Atlantic Ocean, in fact, while in the Mediterranean Sea 

the  fish lenght (FL), measured from the lower jaw to the fork, shall not be less than 100cm or the round 

weight shall be greater than 11.4kg or 10.2 kg if  eviscerated; for individuals caught in the Atlantic Ocean 

the length measured in the same way, shall be equal to or greater than 125cm or have a weight equal to or 

greater than 25kg.  

 

4.2.2 INCIDENTAL CATCHES  

 

 

 

 

 

 

LJFL (Lower Jaw Fork Lenght) = 100 cm – In Atlantic Ocean (Peso = 25Kg o Length = 125 cm) 

100 cm – (25 Kg o 125 cm only Atlantic Ocean) 

AUTHORIZED 

VESSEL (PS/LL) - TRAP 

NON AUTHORIZED 

VESSEL (PS/LL) - TRAP 

5% 

of Total Incidental 

Catches on board, 

CAN be landed 

and traded 

ZERO ALLOWANCE 

 

MUST be REJECTED 

CANNOT be landed or 

traded 
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4.2.3 BY-CATCH 

 

 

 

 

                                        

 

 

 

 

 

CATTURE ACCESSORIE (Esempi) 
PESCA SPADA 

In deroga all'articolo 

15, paragrafo 1, del 

regolamento (UE) n. 

1380/2013, nell'ambito 

della pesca sportiva e 

ricreativa è vietato 

catturare, conservare 

a bordo, trasbordare o 

sbarcare più di un 

esemplare di pesce 

spada al giorno per 

nave.  

Gli Stati membri 

devono garantire la 

reimmissione in mare 

degli esemplari     di 

spada catturati vivi 

nell'ambito della pesca 

sportiva e ricreativa. 

TONNO ROSSO 

Periodo: dal 16 

Giugno  al 14 Ottobre 

Max n° 1 esemplare 

al giorno 

Rispetto della taglia 

minima (115 cm o 30 

Kg) 

Comunicazione 

preventiva, 

dichiarazione di 

sbarco (entro 24 ore) 

ONLY FOR NON 

AUTHORISED OPERATORS 

 

5% 

Of the Total Catches on board 

In number = ONLY ICCAT species 

In Weight = ALL SPECIES 

Annual Limit = 750 Kg 

It can be landed and traded 

LIVE BFT 

OBLIGATIONS OF REJECTION 

 

DEAD BFT 

OBLIGATIONS OF LANDING 

(following sanction) 

 

SWORDFISH 

 

By Derogation of art. 

15, par.1, of Reg. (EU) 

n.1380/2013, when 

performing sport or 

recreational fisheries, 

it is forbidden the 

catching, retaining on 

board, transhipping 

or landing more than 

one individual of 

swordfish a day per 

boat. 

 

The Member States 

must guarantee the 

immediate release of 

the swordfish 

individuals captured 

alive during sport and 

recreational fishing. 

 

BLUEFINBLUEFIN 

TUNA 

 

Season: 16 June to 14 

October 

 

Max. 1 individual day 

 

Respect the minimum 

size (115 cm or 30 Kg) 

 

Preventive 

communication, 

landing declaration 

(within 24h) 

 

Prohibition of trading. 

 

BY-CATCH (Examples) 
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❖ FARMING CYCLE 

 

 

 DOCUMENTS FLOW-CHART - CATCHING + FIRST TRANSFER TO TUG  

1) PRE-NOTIFICATION OF TRANSFER (Catching vessel’s flag Authority)  

2) AUTHORISATION FROM AUTHORITY (Quota Control) 

(After Transfer and Video) 

3) ICCAT TRANSFER DECLARATION – ITD 

4) LOGBOOK (Electronic + Paper) 

5) CATCHING DECLARATION 

6) eBCD (Sec. 2, 3 and 4) 
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 DOCUMENTS FLOW-CHART – TUG 

MUST HAVE A COPY ON BOARD OF: 

1) ICCAT TRANSFER DECLARATION – ITD 

2) LOGBOOK (Paper) 

3) eBCD  

4) VIDEO (DVD) 

 

IT IS NECESSARY TO WRITE DOWN ALL THE OPERATIONS ON THE DAILY LOG-BOOK  

 

 DOCUMENTS FLOW-CHART - CAGING 

1) PRE-NOTIFICATION OF CAGING (Farm flag State) 

2) AUTHORISATION FROM AUTHORITY (Catching vessel flag State) 

(After Stereoscopic Video) 

3) CAGING DECLARATION 

4) eBCD (Sec. 6) 

 

eBCD sections 7 and 8 will be filled in during harvest operations 

 

 RELEASE ORDER 
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❖ SHORT CYCLE 

 

 

 DOCUMENTS FLOW-CHART – SHORT CYCLE  

1) PRE-NOTIFICATION OF LANDING (4 hours prior arrival for port inspection)  

2) LANDING DECLARATION 

3) CATCHING DECLARATION 

4) LOGBOOK (Electronic) 

5) eBCD (Sec. 2 and 8) 

 

VALID FOR AUTHORISED OPERATORS AND BY-CATCH  

 

 

 

 

 

 

 

 

 

Commentato [CF13]: Some headers are in English and some in 
Italian. Please translate 
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5. BEST PRACTICES - 2020 

5.1 RACC. ICCAT – VIDEO REQUIREMENTS 

Part IV – Control Measures    

Transfer Operations 

The release of Bluefin tuna into the sea shall be recorded by a camera and monitored by an ICCAT 

Regional Observer. The observer shall prepare and submit a report to the ICCAT Secretariat with a copy 

of the recorded video. 

The captain of the catching vessel or the representative of the farm or trap, shall ensure that all the transfer 

operations are monitored by an underwater camera. 

A copy of the recorded video shall be produced and transmitted to the Regional Observer and to the CPC 

Observer on board of the tug, the latter also shall receive the ITD (ICCAT Transfer Declaration) 

associated to the catch it refers.  

At the beginning and/or the end of each video, the ICCAT Transfer Declaration Number (ITD) shall be 

displayed.  

The time and date of the video shall be continuously displayed throughout the entire duration of the video 

recording. 
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The ICCAT Regional Observer on board the catching vessel shall: 

• Record and communicate the transfer operations carried out; 

• Check the position of the catching vessel engaged in a transfer operation; 

• Observe and estimate the transferred catches; 

In cases where the estimation made by the ICCAT Regional Observer is greater than 10% in number 

compared to what was declared by the captain of the catching vessel, the flag State of the vessel should 

initiate an investigation to be completed before the caging operations at the destination farm.  

Pending the results of the investigation, the caging is not authorized and the section of the eBCD should 

not be validated. 
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The CPC under whose jurisdiction the farm is located, ensures that any transfer operation from the cages 

to the farm IS monitored by an underwater camera. 

A video recording shall be produced for each caging operation. 

At the beginning and/or end of each video, the ICCAT Transfer Declaration Number shall be displayed. 

The time and date of the video shall be continuously displayed throughout the duration of the video. 

Access and requirements for video recording 

The CPC under whose jurisdiction the farm is located, takes the necessary steps to ensure that the farm 

video recordings (referred to in points 95 and 102) are made available to its inspectors and its observers. 

Each CPC establishes the necessary measures to avoid any replacement or manipulation of the original 

video recording. 

 

 

Annex 6  

Obligations of the observer 

The observer's tasks on Purse Seiners will be: 

a) monitors the compliance and management measures adopted by the Commission (Regional Observers 

on Purse Seiners). 

In particular, the observer: 

b) Observes and evaluates the transfers, through the evaluation of video recordings; 

The observer's tasks on farms will be: 

monitors the farm compliance with the relevant management measures adopted by the Commission (Regional 

Observers in farms).Verifies the data contained in the ICCAT Transfer Declaration and in the ICCAT Caging 

Declaration, also through the viewing of video recordings; 

Verifies y the data contained in the ICCAT Transfer Declaration and in the ICCAT Caging Declaration, also 

through the viewing of video recordings; 

 

 

 

 

Formattato: Rientro: Sinistro:  0 cm
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5.2 BASIC KNOWLEDGES ON PHOTOGRAPHY AND RELATED ISSUES 

5.2.1 Light – refraction, reflection and dispersion 

 

 

5.2.2 Focus, Depth of Field and Hyperfocal Distance; 
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5.2.3 Opening of the diaphragm; 

The adjustment of the diaphragm is called opening and is measured in numbers, when fully opened the 

diaphragm allows, in a given time, as much light as possible towards the sensor. 

 

 

 

 

5.2.4 White Balance 

 

 

White balance is a digital filter used for colour correction, to make them natural or neutral, even if in the 

light or in particular weather conditions there are colour castings. 

The Kelvin scale is used as a measure of the colour temperature of light sources. 1800K corresponds to a 

cold or red lightred-light source and 8000K corresponds to a warm or blue light source. 
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Incorrect white balance 

 

 

Correct white balance 
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5.2.5 Exposure, ISO / Gain and Shutter Speed 

Exposure is the total amount of light that reaches the camera film or sensor, and changes with the 

duration of exposure, the aperture of the lens and the real focal length of the lens.  

The shutter speed is the shutter adjustment to control the amount of time during which the sensor is 

exposed to light, each exposure is measured in fractions of seconds. With a faster shutter speed time, both 

the exposure and the amount of blur given by the movement of the subject and/or the camera decrease. 

The ISO or for most digital cameras the 'gain', is the sensitivity of the sensor or the film. The higher the 

ISO number the higher the sensitivity of the film or light sensors, while with a lower ISO number, the 

film or sensor is less sensitive to light. With high "gain" the "noise" increases, i.e. the images lose 

definition. 

 

Due to the refraction and dispersion of sunlight we have a blueish image. 

When a manual white balance cannot be performed with a whiteboard at the correct depth (very difficult 

to do under water), we use the automatisms of the machine. 

Due to reflection and dispersion  a dimly lit subject can be the cause so it is advisable to 

perform transfer operations as close as possible to noon. 

In cases of very poor light the gain can be increased, but it is necessary to take into account that the 

excessive increase of the sensor’s sensitivity can lead to noise in the darker areas of the image and a 

general loss in sharpness.  

The subjects will be at different distances from the camera, so it is important to have the widest possible 

depth of field. It is possible to achieve it by setting the focus to the maximum distance or using the setting 

for landscape scenes. 

The opening of diaphragm must be set to a low value in order to have the maximum shutter aperture, 

giving more light to the sensor. 
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The shutter speed measured in fractions of a second should be set as lower/faster as possible, to reduce 

blurriness and increase image sharpness. We have to remember that a shorter shutter speed also reduces 

the brightness of the image. 

All of these settings will affect the final image. 

A global setting working for all situations and for all cameras does not exist, therefore recording a trial 

before the actual transfer is highly recommended. 

 

5.3 UNDERWATER VIDEOCAMERAS AND EQUIPMENT 
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VIDEO FILE – Best Codecs 

In informatics, a file is the main structure with which data are stored on a specific type of digital storage. 

In other words, just as words can be written on paper, data can be written into a file. 

By means of a file, therefore, the most disparate information can be stored. For example, a file can be 

designed to store an image, a written message, a video, a song, a computer program, a set of instructions 

or a wide range of other types of data. 

• Among the most popular and used types of data, we can certainly identify video files 

(increasingly widespread, thanks to the higher speed of available network connections); 

 

• There are several formats dedicated to this type of data, all of them widespread. The aim of this 

course is to examine the alternatives available, highlighting similarities and differences between 

the different video formats and choosing the one that best suits our needs; 

 

• The program that transforms - encoding and decoding - a signal (audio or video) is the codec; 

 

• This transformation occurs by compressing the original signal which is made "less heavy" in 

order to facilitate its archiving and/or transmissibility; 

 

• There are several CODECs (and consequently different video file formats) each with its own 

peculiar characteristics.  

Below we will analyse these features by reviewing the different video file formats available today. 

 

 

 

Fish Eye Lens 
or 

Wide angle Lens 

Mini DVD Cassette /Tape SD e Mini SD Card 
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The AVI Format 

Important primarily for historical reasons, since it first introduced the possibility of processing video-type 

data on a PC. The AVI format is based on an MCI driver (Media Control Interface), a software interface 

that is inserted between the specific application and the graphics card, allowing a correct interaction 

between hardware and software. 

Many compression codecs are supported, ensuring a wide generality of use: for example, SuperMac 

Cinepak, MS Video 1 and M-Jpeg. 

 

The MOV Format 

This is a video format developed by Apple, and therefore the main multimedia extension for Mac OS 

systems. Given the spread and popularity of the Apple branded system, the MOV format is now an 

alternative to consider for every type of computer. According to this format’s logic, different types of data 

are integrated: for example, audio, video and animation, dynamically, in movies. The compression 

algorithms present in QuickTime (main software for viewing MOV files) are mainly three, distinguished 

by data type: the JPEG (images), the video compressor (video, this compression algorithm is Apple’s 

property), and the animation compressor (animations, computer graphics). 

The MOV format is great for multimedia products (e.g. CD-ROM).  

 

The MPEG-2 Format 

Standard developed by the Moving Picture Expert Group, it is suitable for production of broadcast type 

(NTSC, PAL). For capturing and compression, it is needed a quite powerful hardware.  

 

The DV e HDV Format 

The DV format, is a fully digital video recording format very suitable for nonlinear editing procedures. 

The HDV format constitutes its evolution to high definition and arises from an agreement about the 

technical specifications between four giants such as Canon, JVC, Sharp and Sony. 

To capture HDV high-resolution video a connection Firewire is needed, that it is normally used to connect 

a video camera to a computer. This format is not the same as the one used for the MiniDv coders. HDV 

uses a high-resolution MPEG-2 file placed inside MiniDv tapes, while the MiniDv format uses a 

completely different codec. It is therefore necessary to recognize this difference at a software level and to 

be able to manage it, regardless of the type of the connected camera. 

The most popular software for video editing (Adobe Premiere, Sony Vegas, Pinnacle Studio 10 Plus) 

have equipped with adequate support for the HDV format. 
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The codec or decoder is a coding tool that processes the video and stores it in byte streams; 

Codecs use algorithms to reduce and compress effectively the video file size and unzip it when 

necessary; 

The BitRate is basically the file size for each second of video, expressed in Megabits per second, Mbps 

(one megabit is, more or less, 125KB). 

There are dozens of different codecs and each one uses a different compression technology, with or 

without data loss. 

Lossy Compression is the most feasible even if you lose some quality from the audio, video or both. 

Compression is necessary to prevent a single file from occupying the entire memory and for making the 

video easier to share and download. 

Lossless compression works like a ZIP or RAR file. By using intelligent algorithms, the file does not lose 

quality, even if it is archived in a non-efficient way and with a poor size reduction. It is inefficient for 

online transmissions of large video files, where it is going to use too much bandwidth (although H.265 

encoding changes the situation). 

Unless you work on a high-level video editing, you won't have to deal with a lossless video format (without 

quality loss). Just think that while a Blue-ray movie has a size of less than 50 gigabytes (if it has to be on 

a disc), a 4K quality movie would be a huge 160 gigabyte file, while a 1080p non-compressed video would 

be 410 gigabytes. 

The problem with codecs is that if a video is encoded with a certain codec, that same must be used to 

decode it. 

 

THE MOST POPULAR CODECS 

MPEG – 4 

It is the most common streaming format and is made up of various parts, MPEG-4 Part II used for DivX 

or XviD and MP3 video encoding for audio. 

H.264 

Nowadays it is the most popular format for high definition videos. The H.264 is up to 2 times more 

efficient than MPEG-4 compression, so a file of an equal quality takes half of the space.  

The H.264 is now included in the MPEG-4 part 10 (or AVC) codec and includes multiple encoding 

methods in a single package. 
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Created by the Moving Picture Experts Group, it can be considered as the standards of the sector. These 

codecs are the most widespread and used in all areas (films encoded in H.264 can be found in Blu-ray 

discs, for example, but also movies downloaded from the Internet) thanks to their versatility and ability 

to guarantee an excellent quality/size ratio. 

 

H.265 

The H.265 codec, in particular, is able to ensure, with the same quality, a double compression factor 

compared to its predecessor: the files "treated" with this codec, therefore, will weigh half in comparison 

to their counterparts processed with H.264 codec. 

The choice of audio-video codecs and type affects the video quality and the file size. 

 

 

 

Wires 

Video camera Housings 
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Diving Equipment 

Professional Diving Equipment 

Diving  

Bottle/ Cylinder 

Compressor 
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5.4 TIPS FOR VIDEO OPERATORS 

 

✓ Bring a spare camera with you during video operations in case of failure; 

✓ Check that the correct date and time are set on all cameras; 

✓ Check that all batteries, including backup ones, are fully charged. This immediately before a video 

recording begins; 

✓ Check all camera settings, keeping all factors in mind; 

✓ Set focus to hyperfocal distance or infinite setting. 

✓ Always have an additional reserve of air when recording; 

✓ The use of a wide-angle lens is important to reduce the distance between the camera and the subject, 

since it lowers the effect of light dispersion and suspended material; 

✓ In addition, film the authorization number of the ITD and get the date and time visible throughout the 

duration of the video as required by the Recommendation; 

✓ It is advisable to make a short viewing of the general situation; 

✓ At the time of the dive it is recommended to film the name and ID of the catching vessel. 
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Avoid filming towards a source of light because you will get a backlit shot and it will become 

difficult to distinguish fish individually 

 

 

It is advisable to record at a slightly lower depth than the bottom of the door and as closer to it as 

possible, avoiding the possibility that fish can cross without being caught entirely 
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Ensure there is another video operator filming from a different angle. 

After recording the closure of the door, you must continue recording to get as much information as 

possible, for example: fish left in the net, dead fish, divers and anything that could be useful for evaluation 

of fish size.  

In low light conditions or at night, when using projectors to illuminate the transfer, the lights should be 

towards the cage, to prevent fish - - going back to the fishing net, entering the cage and finding darkness 

The movement of the lights must be done carefully because the sudden darkness can alarm the fish, 

causing death by getting trapped in the net and in extreme cases you can lose the whole catch. 
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5.5 HOW TO AVOID AND DETECT FRAUDOLENT VIDEOS 

Le Registrations can be fraudulent in two ways: 

By replacing the video recording or stopping the recording during the transfer. 

To avoid the replacing of the file, try to stay close and help the diver in its preparation; if possible, sign 

the cassette or the digital mean to be inserted in the camera and always keep an eye on the camera before 

the dive. As soon as the diver emerges from the water, keep an eye on the camera until it is open and 

check for the signature (if possible).  

To verify that the recording has not been interrupted, check the starting time and date. 

Partial video extractions and metadata changes can be done in post-production programs and it is difficult 

to notice 

 

5.6 QUALITY CONTROL TECHNIQUES 

Does the video comply with the requirements of the Recommendation?  

Does the video cover the entire transfer? 

Can I watch the video recording without external pressure?  

Have I been given a copy of the video? 

Is the quality of the footage good enough to make a reliable estimation? 

 

The video must be viewed several times to estimate total number of individuals and their size  

1st - Watch the entire video without stopping it, to get an idea of the moments where a big quantity of 

fish passes making the counting difficult, and write down the frame time; 

2nd - Watch the video - Count all fish. Take the time you need, count by slowing down and stopping the 

video recording when necessary; 

3rd - Always count with time references, so in case of interruptions you can resume exactly where you 

went off; 

4th - Divide the fish into size groups 
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Example: 

Group 1:  230kg per  15   pesci  = 3450   kg 

Group 2:  110kg per  220 pesci  = 24200 kg 

Group 3:    50kg per  850 pesci     =          4250 kg 

Total catch biomass                                 = 70150 kg 

Average biomass   = 7015° kg / 1085 pesc                       =         65kg 

 

 

Include all the details of the fishing or transfer operation. 

At this point, the observer shall validate the estimation and compare it with that of the Captain. 

“[...] In cases where there is more than a 10% difference in number between the estimates made by either 

the regional observer […] and/or the master of the catching vessel, or representative of the trap, an 

investigation shall be initiated by the flag CPC of the catching vessel […] or the trap CPC and concluded 

prior to the time of caging […] Pending the results of this investigation, caging shall not be authorized 

and the relevant section of the eBCD shall not be validated.” 

 

5.7 PRACTICAL EVALUATION EXAMPLES 
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6. STEREOSCOPIC CAMERA 

La The ICCAT Commission has adopted ICCAT Recommendation 19-04 to establish a multi-annual 

management plan for Bluefin tuna (BFT) in the Eastern Atlantic and the Mediterranean Sea. 

Paragraph 99 of ICCAT Recommendation 19-04 calls all Contracting Parties (CPCs) to adopt “A 

programme using stereoscopic cameras systems or alternative methods that guarantee the same level of 

precision and accuracy shall cover 100% of all caging operations, in order to refine the number and 

weight of the fish.”. 

 

 

 

 

AM100 Camera System 
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6.1 AM100 HARDWARE 

The AM100 SC system consists of: 

• Two high resolution, high sensitivity 1.4 Megapixel Prosilica colour cameras (GigE digital Ethernet) 

in a rugged marine grade, powder-coated anodized aluminium underwater housing (Dimensions 924 x 

368 x 224mm, mass 16kg, depth rated to 40m); 

 

• The camera housing is connected by means of an underwater cable (high-grade polyurethane CAT 5e) 

to a semi-rugged laptop (14’ Panasonic Toughbook - C53 model) installed with the AM100 analysis 

software; 

 

• The complete system is supplied by a power pack composed of two 12VDC 44AH batteries 

connected in series, with a dedicated DC supply for the laptop and a 24VDC industrial battery charger; 

 

• Batteries in use are of a deep cycle marine grade gel type 

 

 

 

AM100, charger and battery system [Adapted from AQ1 Systems Pty Ltd. AM100 Charger/Battery 

System User Manual, (2013)] 
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6.2 AM100 SOFTWARE 

The AM100 analysis software (AM100 analyser, Version 2.0.7.4146, 2007-2013) based on Windows XP; 

allows users to size and count BFT underwater and can export count and sizing data in ‘csv’ format 

 

                                     
 

 

6.3 STEREOSCOPIC CAMERA: FARM OPERATIONS 

Two diving inspectors (Fisheries officials) are present at each caging operation. An underwater inspection 

by divers is made in the donor cage before the gate is opened. 

 

                                    

 

Screenshot of 

the counting 

software  

SC AM100 

Caging 

Operation 

Towing cage to 

farming cage 
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6.3.1 RECORDING PRIOR TO THE DOOR OPENING 

Recording with a SC (Stereoscopic camera) always starts with the donor cage door still closed; 

The video footage always includes the caging details clearly displayed at the beginning of the video. 

Before opening the gate for the transfer, a rod of known length (1.5m) is lowered in the water and recorded 

at different distances. From the stereoscopic camera (1.5-4.5 m) or before opening the door for the 

transfer, a rod of a known length (1.5m) is placed in the water and recorded at different distances; 

 

Fig. 30. Stainless steel rod of known length held by diver in front of the SC for validation of the SC length measurements 

 

✓ The recording must always include the caging details clearly displayed at the beginning and/or at the 

end of the video; 

✓ The video recording of the SC must start with the transfer door still closed; 

✓ At the end of the caging operation, a diver should conduct an inspection in the empty cage to verify 

that no fish is left behind; the video recording should only be stopped after carrying out this check and 

when the door of the cage is closed 

 

                                        

Fig. 31. A diver showing the caging details in front of the SC during the video recording 
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6.3.2 RECORD WHEN THE DOOR IS OPEN 

 

The camera is continuously held by a diver at the side of the transfer door to be correctly pointed at 

the gate opening. The entire transfer operation is recorded from this position. The diver holding the camera 

positions himself 2-3m from the gate and maintains full view of the gate in at least one of the two camera 

images; 

 

Fig. 32. Position of the operator at the reference door 

 

 

6.3.3 RECORDING AT THE END OF CAGING 

At the end of caging transfer a diver conducts an inspection in the donor cage to verify whether any fish 

were left behind; video recording is only stopped following this check and when the transfer door is closed. 

 

 

Fig. 33. On board computer for Recording the video 
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6.4 PROCESSING OF FOOTAGE 

6.4.1 TEST AND CALIBRATION OF THE STEREOSCOPIC CAMERA 

Prior to making any length measurements on the recorded footage, a validation of the SC length 

measurements must be undertaken by the use of a scale bar of known length as per Annex 9 of ICCAT 

Recommendation 19-04. 

The part of the video footage with the calibration rod is located and the necessary measurements are 

carried out with the sizing mode of the AM100 software. 

 

Fig. 34. Stainless steel bar of a known length carried by a diver for the validation of the SC measurements 

 

 

 

Measurement procedure adopted from Deguara et.al (2013). Towards developing a procedure for the accurate and 

precise measurement of fork length of Atlantic Bluefin tuna (Thunnus thynnus l.) using stereocamera 

technology. SCRS / 2013/182 

 

 

 

 

 

Commentato [CF15]: Step 6: I assume you mean ‘from’ the 
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6.4.2 COUNTING 

The count mode within the AM100 software is selected and counts are carried out as follows: 

➢ The window with the best view of the transfer gate is selected from the footage; 

➢ The recorded footage is moved frame by frame from the opening to the closing of the transfer 

door; 

➢ Counted fish are identified with a cross which fades away over successive frames. Whenever a 

cross is applied to a fish, the software registers and increases the unit by one counting, validation 

of SC length measurements must be applied using a length scale with reference to the notes in 

Annex 9 of ICCAT Recommendation 19-04. 

 

 

Fig. 35. Screenshots from the counting module of the SC AM100 software 
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6.4.3 VIDEO PROCESSING – EVALUATION OF THE AVERAGE WEIGHT 

After counting as explained in the previous section, the determination of the average weight and the total 

biomass of the caged fish is based on the measurement of minimum the 20% of the sample of the fish 

caged, in accordance with the indications in Annex 9 of the Recommendation ICCAT 19-04. 

The AM100 software consists of an ad hoc counting module for counting and sizing module for the 

determination of fish lengths. The 20% sample is determined in the following way: 

 

 

The method described for the 20% sample evaluation is developed for: 

➢ Saving processing time when viewing the video recording and the manual counting of fish in the 

"one for every 5 individuals" selection;  

➢ Reaching a non-partisan sample because the operator does not evaluate the targeted decision 

when measuring every 5th fish; 

➢ Achieving traceability and transparency of the size sampling process 

 

 

Fig. 36. Screenshot from the counting module of the SC AM100 software 
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Measurement procedure adopted from Deguara et.al (2013).  Towards developing a procedure for the accurate and 

precise measurement of fork length of Atlantic Bluefin tuna (Thunnus thynnus l.) using stereocamera technology. 

SCRS/2013/182 
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6.5 EXCESSES FISH 

In line with paragraph 99 of ICCAT Recommendation 19-04, if SC determined numbers or weight of 

Bluefin tuna are found to differ from the quantities reported caught and transferred, the catching 

CPC has to issue a release order for excess fish.  

The number of fish to be released are calculated as follows:  

Excess fish in weight/Average weight in kg determined by the SC = Number of pieces to be released. 

Excess pieces authorized for release are transferred to a verification cage through an intra-farm transfer. 

Final release of fish into open sea is carried out from the verification cage and according to release protocol 

as per annex 10 of ICCAT Recommendation 19-04. 

 

6.6 STEREOSCOPIC CAMERA PROTOCOL 

Common protocol for the use of stereoscopic cameras systems 

• With regard to 99 of ICCAT Recommendation [19-04], the control of caging operations and the 

use of stereoscopic camera systems should be conducted respecting the following parameters; 

 

• The maximum distance between the camera and the transfer gate communicating the donor cage 

and the receiving cage is set between 2 and 8 m; 

 

• The dimension of the transfer gate connecting the donor cage and the receiving cage is set at  

[10*10 m] or [8*8 m]; 

 

• Before the start of the caging operation, the control authorities should establish both the sampling 

intensity (number of fish to be measured) and the sampling strategy (selection of the fish to be 

measured). The sampling intensity should not be below 20% and the sampling strategy should 

clearly indicate the type of operation that is being decided (random or sequential). 

 

o Sampling quality = Eliminate dummy values + those deviating from the average +/- standard deviation; 

o Only one algorithm relating length and weight shall be used for each caging operation. The farming 

state authorities shall communicate to the flag state, before the control operation starts, which algorithm 

will be used; 

o Calibration/verification of the system should be done before each caging operation or at the first 

caging operation if all cagings in a particular farm are undertaken within 10 days; 

o When, at the time of caging, the Flag State is informed by the Farming State, following the necessary 

investigation, that total weight is higher than the weight recorded in the documents corresponding to 

the catch (logbook and the catching section of the relevant BCDs) and the ITD, it shall have access to 

all the above mentioned information, including the stereoscopic cameras footage, in view of issuing 

the release order.  
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6.7  AVERAGE WEIGHT EVALUATION THROUGH THE SYSTEM OF THE 

STEREOSCOPIC CAMERA AT CAGING 

Determination of the average weight through the SC system 

20% sample selection 

Following the count carried out as explained in section 2.4 above, determination of the average weight 

and total biomass of fish caged was based on the measurement of a minimum of 20% sample of the fish, 

spread throughout transfer according to Annex 9 of ICCAT Recommendation 19-04.  

The AM100 software consists of a ‘counting module’ for making counts and a ‘sizing module’ for the 

measurement of fish. The 20% sample was selected as follows:  

The starting number of the first fish to be measured was selected between fish ‘number 1’ and ‘number 

5’ from the ‘counting measurements tab’ of the AM100 file processed as explained in the previous section. 

Subsequent fish were selected for measurement by advancing from one fish to the next in multiples of 

five, e.g. number sequence 5,10,15 ...., N. This was achieved by selecting the required fish identification 

number from the table displayed in the counting mode of the software. Once the desired fish was selected, 

the video was automatically advanced to the frame of the chosen fish. The software also highlighted the 

fish selected for ease of reference. 

Once the selected fish was automatically highlighted in the counting mode of the software, the ‘sizing 

measurements tab’ was selected to allow the fork length measurement of the chosen fish. 

Fish which did not conform to the sizing measurement procedure as set out in the protocol are discarded 

from the sample. If at the end of the footage a 20% sample was not achieved due to the exclusion of a 

number of fish, then a subsequent new measurement sequence was automatically generated by means of 

the excel algorithm as presented in ANNEX 1 – ‘Next Fish’.  

SC Measuring procedure by the SC Software 

The size measurements pursue the following procedure: 

A) The frame selected has the reference points of the snout and tail clear in both images or at least are 

very clear in one of the two; 

B) The brightness and contrast of "frame enhancement" of the AM100 software are used when needed to 

improve the image quality; 

C) The best of the two framed images is selected to generate the initial reference points, image quality 

adjustments to be used if necessary; 

D) Measurements are discarded if the distance range is > 8m; 

E) The maximum acceptable error for FL% (% Fork Length) is of 1.5% for fish with FL equal to or 

greater than 2 m. For fish with FL smaller than 2 m in length, the applicable FL% error is as described 

in the Table below; 

F) The best criteria are used to move the reference points of the edges of the calibration rod, so that the 

errors of the estimates of the muzzle-fork measurements were less than 0.2mm. If this is not possible 

to achieve, the measures are discarded. 
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Appendix 1 - See File "Next Fish.xlsx" 

Table 1: Conversion of the SC Software 'FL error' for fish smaller than 2m FL 

 

 

 

Fig. 37. Screenshot from SC AM100 software module for the Length-weight formula used in the conversion of SC length measurements into 

weight for the 2014 caging season 
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7. SAFETY AND SECURITY ON BOARD 

7.1 DANGERS ON BOARD 

Accidents that can happen on board can be statistically classified as follows: 

 Slips and fall accidents due to surfaces made slippery by oils and grease or blocked by pipes, electric 

cables, mooring cables etc.; 

 Head injuries due to the falling of weights or heavy elements not conveniently stored;  

 Falls through an open, unprotected manhole or through not signalled floor grills; 

 Clothing or fingers caught by powered-on machineries; 

 Burns from hot pipes or machineries, or from welding sparks; 

 Foreign bodies in the eye for grinding splinters, welding, staking, chemicals;  

 Consequences derived from very low or very high temperatures or excess of humidity in the working 

environment;  

 Lack of oxygen in closed spaces and/or presence of toxic gases; 

 Injuries from careless handling of chemicals;  

 Fire, collision, stranding, flood, sink;  

 Pirate attack – illegal immigration. 

 

Therefore, the crew must implement all the necessary precautions and be provided with 

equipment and materials to guarantee a safe workplace, health protection and where possible prevent 

disease and accidents.; In these regards, the crew must be adequately trained on the measures 

of safety and the management of several emergencies through specific courses. 

 

 

7.2 SAFETY AND EMERGECY ON BOARD 

7.2.1 INDIVIDUAL PROTECTIVE EQUIPMENT 

▪ Helmet; 

▪ Normal or side-shielded goggles for grinding, staking and handling chemicals; 

▪ Leather and canvas gloves for heavy work; 

▪ Plastic gloves for handling chemical products; Non-slip safety shoes with metal protective tip; 

▪ Protective masks to be used during the painting, staking, sandblasting and painting phases handling 

of volatile liquids; 
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▪ Protective clothing, fireproof overalls with reflective bands, helmets and aprons for welders; 

▪ Ear protection - both plugs and headphones to be used when the environmental noise exceeds 90 

decibels;  

▪ Breathing apparatus with full-face masks and compressed air cylinder; 

▪ Safety belt with 45 meters of fireproof guide wire; 

 

 
 

 

7.2.2 RESCUE EQUIPMENT 

▪ Individual life jackets; 

▪ Life rings with lanyard and buoyant smoke; 

▪ Inflatable life rafts; 

▪ Rigid life rafts; 

▪ Lifeboats; 

▪ Fast rescue boat (shipwrecked recovery); 

▪ Line launcher system; 
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▪ Emergency light signals (rockets, hand fires, smoke buoys); 

▪ Immersion mask and thermal protection suits; 

▪ Emergency radio equipment (EPIRB - SART) 

 

 

 

7.2.3 FIRE EMERGENCY EQUIPMENT 

• Main water fire prevention system with various types of hoses and hydrants; 

• Portable fire extinguishers of various types (foam, CO2, chemical powder); 

• Axes; 

• Fixed fire extinguishing systems (sprinkler, C02, foam); 

• Fixed fire detection systems (temperature or smoke); 

• Special equipment for firefighters (fireproof suits, self-contained breathing apparatus, safety belts); 

• Sound alarm system with buttons under glass 
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7.2.4 SANITARY EMERGENCY EQUIPMENT 

• Oxygen respirator; 

• Stretcher; 

• First aid kit; 

• Tourniquet, bandages; 

• Blankets 

 

 
 

7.2.5 MATERIALS FOR THE CONTROL OF POLLUTION AT SEA 

• Floating booms; 

• Absorbent material; 

• Chemical dispersants; 

• Sawdust, brooms, shovels and containers 

 

The methods of use of the aforementioned equipment are discussed in detail in the training program of 

other specific mandatory courses (Firefighting, Survival, First Aid, MAMS) and on board during 

SAFETY MEETINGS and during emergency drill. 
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7.2.6 USE OF PERSONAL PROTECTION EQUIPMENT 

The provision of personal protective equipment is a legal duty of the ship-owner, and it is a legal duty of 

each member of the crew to use them in the appropriate way whenever the circumstances require. 

If there are any doubts about methods to use or the conditions of efficiency, you must contact those 

responsible. 

If conditions of inadequacy exist regarding protective clothing and equipment you should REFUSE TO 

START working. 

Remember that when on board, in navigation, full health care is not available, those even a minor injury 

can have unpleasant consequences.  

 

7.3 DANGEROUS OPERATIONS ON BOARD 

On board activities during which accidents are statistically easier to occur are: 

1) Fish Loading and unloading (crane and winch activity); 

2) Mooring and docking operations; 

3) Works at height; 

4) Work in the engine room and machinery maintenance; 

5) Entering normally closed and/or poorly ventilated rooms; 

6) Works at high temperatures 

 

7.3.1 LOADING AND LANDING OF THE FISH 

Different types of vessels have specific systems for loading and landing fish or gears on board. However, 

in any type of vessel you are working in, the need and obligation is to always keep away from work 

areas especially when it comes to handling cranes or loading decks.  

On fishing vessels, keep away from cranes and from active winches. 
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7.3.2 MOORING AND DOCKING OPERATIONS 

To moor a vessel in a given position along a jetty or a dock, mooring ropes which can be synthetic (nylon, 

polypropylene) or metallic and whose dimensions depend on the size of the ship are needed. The mooring 

ropes are generally 200 meters long and have ring-shaped ends called ‘loop or eye’, each with a diameter 

of about 2 meters. A loop is sent ashore with a small boat or a messenger cable (sandbag or heaving line) 

and wrapped in a bollard. At this point, the winches will tighten the cables carrying the vessel in position. 

This operation, called mooring, can be very dangerous if done with strong winds or rip currents. The 

warping must be carried out by expert personnel since the breaking or the slipping from a rope can cause 

very serious accidents. 

Normally the following items are used for mooring alongside: 

➢ Ropes at the bow and stern in the long run; 

➢ Bow and stern spring ropes  

The number of ropes to be used for a safe mooring is established according to weather conditions, tidal 

variations and presence of currents. During the stay on the dock the mooring ropes must be always kept 

tense in all phases of loading or unloading. 

Ferry boats, in vehicles loading and unloading operations via the stern hatch, normally practice a 

procedure called “Mediterranean mooring”, carried out with the stern to the ground and the bow held by 

anchors. In addition to the winches, the mooring equipment includes rollers, fairleads and bollards. The 

winches are powerful machines with a horizontal axis with two tonnage bells on each side thanks to which 

the warping operations are performed. The windlass, that is located on the windlass room on the bow, is 

equipped with two internal rollers called gypsies, suitably shaped for tack or lower the anchor chains. 

Nowadays, the use of automatic hydraulic winches that carry the mooring ropes, both synthetic and 

metallic, is widespread, permanently wrapped on a large central drum. Thus, mooring operations are 

carried out in a much safer way as they do not require manual intervention apart from sending the loop to 

the ground. Moreover, once in position, without turning off the system, an automatic control can be set 

up allowing the winch to spin the cable when the tension exceeds the pre-set value and to tense it when 

the tension decreases. In this way the vessel will always remain moored at the dock in any situation 

despite the tide, currents or draft variation. 

 

 

 

 

 

 

 

 

Commentato [CF17]: Here pictures would be helpful to 
understand.  
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7.3.3 WORK AT HEIGHT 

Work at height is defined as work in any place where, if precautions are not taken, a person could fall a 

distance liable to cause personal injury. Even the work done from land, when deployed in a vessel, must 

be considered work at height.  

The accidents that can occur when working at height are:  

o Falls due to loss of balance, cable breakage, etc; 

o Accidents following the fall of materials or tools; 

o Scalds due to contact with hot pipes or surfaces (smokestack, steam pipes); 

o Intoxication due to the emission of toxic gases or combustion residues from the smokestack;  

o Discomfort from prolonged exposure to heat or cold; 

o Risks of radiation due to proximity to radar or radio antennas 

The person in charge of a working activity at a height shall always be alerted, whether he is : 

o The officer on duty on the engine room if the work is related to the smokestack; 

o The officer on duty on the bridge if the work is conducted in proximity of antennas; 

o The 1st officer responsible for works on higher decks 

All the equipments not designated for purposes linked to this kind of activities shall be appropriately 

marked. Works at height must always be supervised and in addition: 

o The safety equipment provided to work at height (ropes, seat belts, top climbers, deck boards) 

must be kept in a special room away from paintings and chemical products. These materials must 

not be used for other working activities and must be inspected by an expert before their use; 

o The cables must not touch edges or hot surfaces. If possible, always use a safety net below the 

working area; 

o Do not perform works at height in adverse marine conditions. Don't work overboard during 

navigation;  

o Crew members under 18 years old cannot be employed in works at height; 

o Tools and materials must be handled with buckets and shall not be thrown away. Also, they 

must be properly secured to avoid falls; 

o Instead of normal safety clothing, the operator must wear an individual life jacket. In addition, a 

life ring with a smoke lifebuoy must be kept ready for use in case of emergency 
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7.4 EMERGENCY PROCEDURES 

Definition of the state of emergency 

The term EMERGENCY is used to indicate any imminent dangerous situation for: 

❖ People on board; 

❖ Ship security; 

❖ The protection of sensitive instruments which require close attention 

. 

 

For each of the above cases every vessel is provided with an emergency plan, in which the tasks are set, 

as well as the equipment and materials to be used. 

All ships are equipped with efficient alarm systems that use an electric bell system (general alarm), steam 

whistles and electric sirens. The characteristics of the signal emitted indicate the emergency type: 

 FIRE (two long whistles and continuous ringing of the alarm bell);  

 GENERAL EMERGENCY (7 short whistles followed by a prolonged one and continuous sound 

of the alarm bell for at least 10 sec.); 

 MAN OVERBOARD (a long whistle that can be repeated); 

 ABANDONMENT OF THE SHIP (the order to ABANDON THE SHIP will be a verbal order 

given by the Captain) 

A short whistle has a maximum duration of 2 seconds, while a long whistle lasts over 6 seconds 

Commentato [CF18]: English translation 
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7.5 HOW TO CREATE A HUMAN RELATIONSHIPS ON BOARD 

7.5.1 INTERPERSONAL RELATIONSHIPS 

Life on board implies that people of different cultures, and nowadays often also of different ethnics, must 

coexist in confined areas. 

Working conditions are often extremely harsh by adverse environmental and weather conditions that tend 

to make people upset and irascible. Under these circumstances disputes and conflicts can easily arise 

among members of the crew. Therefore, it is of utmost importance to develop and adopt certain universal 

rules of tolerance that allow everyone to lead, as much as possible, a comfortable life on board. It is 

important that everyone respects the individuality, culture and work of others by breaking down any 

prejudice about cultural and ethnic diversity. Roles must be well defined and respected. Relationships 

must always be based on mutual collaboration kindness and respect. 

Every effort must be made to always maintain a positive attitude towards others.  A negative atmosphere 

always creates unnecessary stress and insecurity: those who are perpetually pessimistic in every 

situation, often create conflicts. 

 

7.5.2 THE IMPORTANCE OF THE GROUP 

The on-board activities foresee that the work is to be organized by groups whose effectiveness 

depends on the efficiency of the individual components. 

Teamwork allows to always make the best decision with positive impacts about efficiency and safety. 

Within the group, in addition to the objectives, the role of each individual component must be defined. 

Each one’s role reflects the rank occupied in the social system, with its correspondent rights, obligations, 

powers and responsibilities. 

Well-defined roles and tasks help to avoid unnecessary conflicts and to facilitate reaching the needed 

group cohesion. 

 

 

     
 

 

 

Commentato [CF19]: Translate pls 
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7.6 SUBSTANCES OF ABUSE 

7.6.1 DRUGS: LIABILITY, HAZARDS AND PREVENTION 

Drug use is now widespread in every sector and affects individuals regardless of age, gender or social 

status. 

Each nation, in addition to adhere to international agreements, has adopted its own laws against the use, 

transportation and distribution of drugs. In many countries, the laws provide for extremely severe penalties 

and in some cases even the death penalty. 

Introduced into living organisms, drugs have the ability to modify one or more biological functions and, 

in particular, to induce psychical changes. 

We can classify drugs as follows: 

➢ Heavy drugs: Opium derived (opium, heroin, morphine). They are highly toxic drugs that affect 

any organ or system, causing damage to the brain, heart, respiratory paralysis (death). Physical 

addiction. Unfortunately, consumer’s addiction induces him/her to even serious criminal acts in 

order to satisfy his/her needs; 

➢ Cocaine: derived from coca leaves, less toxic than opiate drugs but as dangerous in case of abuse. 

Causes powerful stimuli to the nervous system, following depression and heart disease. Physical 

addiction; 

➢ Soft drugs: derived from Indian hemp (marijuana, hashish), it is smoked wrapped in a cigarette 

paper (joint). This drug alters the perception of reality, and in the long-term causes 

damage to the lungs and liver. The biggest danger of soft drugs is that they represent a gateway to 

the use of hard drugs; 

➢ Hallucinogens: natural or manufactured as a chemical product (LSD, crack, ecstasy), they have 

euphoric effects that modify the perception of reality and cause behavioural disturbances. Aside 

from damage to the body, its use can cause many accidents; 

➢ Nicotine, caffeine: they are considered drugs despite not having immediate dangerous 

consequences like narcotics and not causing antisocial and criminal behaviour. The use of these 

substances is legally accepted in all cultures, although it exists a worldwide prevention campaign 

for the damage caused by smoking on the nervous system, the heart and the respiratory system. 
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The use or even abuse of drugs is a personal choice, but obviously in a confined environment on board 

the drug addict cannot go unnoticed. He is liable to immediate termination of the contract with full 

responsibility and with the consequent cancellation off the seaman book. 

 

7.6.2 ALCOHOL 

Alcohol, despite being legal, can be considered a drug and few know that every year alcohol kills much 

more than hard drugs. Unfortunately, it is a cheap drug, therefore its abuse is widespread, also because 

prevention campaigns are not carried out in any country. 

Alcohol causes physical and mental addiction and can lead to alcoholism which is a real disease. 

When ingested regularly in large quantities it causes considerable damage to the nervous system and liver. 

Liver cirrhosis can be considered as a typical disease of alcoholics. It also induces an increases of the 

individual’s aggressivity, which can result in criminal acts. The reduced movements coordination capacity 

can be the cause of serious accidents. Even alcohol can lead to a chronic and progressive addiction, and 

if not controlled it can be fatal. 

On many ships the use of alcohol is not allowed, and it is not allowed to embark it from land. On others, 

a moderate use is tolerated during meals without abuse.  A severe crew member's addiction to alcohol is 

a sufficient reason for the termination of his/her contract. 

 

 
 

 

7.7 HEALTH AND HYGIENE ON BOARD 

By “health” we mean a condition of absence of diseases, and by “hygiene” a series of behaviours intended 

to prevent diseases and to promote and enhance health. Therefore, on board, it is everyone’s duty to 

observe adequate personal and environmental hygiene measures, to maintain a good health status and 

prevent diseases. In particular, it is highly recommended to: 

✓ provide a daily cleaning of personal accommodation with particular attention to food wastes that 

could attract parasites and mice; 

✓ immediately report the presence of parasites and/or mice; 
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✓ daily ventilate personal accommodation especially in absence of air conditioning;

✓  

✓ Engage in a daily personal hygiene with suitable products (soap, shampoo); 

✓ frequently change and wash personal linen; 

✓ frequently change and wash work clothes and avoid the accumulation of dirty clothes; 

✓ have particular care of feet cleanliness and hygiene and get rid of shoes or boots which could 

emanate unpleasant smell due to prolonged use; 

✓ wash your hands before and after using the toilet; 

✓ avoid or minimize the use of alcohol, cigarettes and coffee; 

✓ absolutely avoid unprotected sexual acts; 

✓ scrupulously observe the rules regarding the collection and disposal of solid waste; 

✓ immediately report any discomfort or injury, even if apparently minor 

 

7.8 SUMMARY 

The purpose of the paragraphs listed above is to provide preliminary instructions intended to facilitate the 

setting on board for those who are about to start a sea life as a working activity. They, suitably assisted, 

will then have to complete their own apprenticeship. 

It might be useful to summarize the main topics discussed in the following decalogue: 

1) Scrupulously observe the procedures foreseen in the emergency plans and recognize the signs of 

alarm; 

2) Observe the procedures envisaged for environmental protection; 

3) Identify any risk before starting a job; 

4) Always use and wear suitable tools and protective clothing; 

5) Never enter closed spaces without following the foreseen procedures; 

6) Always communicate in a clear and understandable way with your companions and hierarchical 

superiors; 

7) Maintain relationships based on mutual respect and collaboration; 

8) Follow superior’s orders with discipline; 

9) Immediately sound the alarm if you notice a fire outbreak, a breach or any other emergency. The 

promptness of intervention is always decisive; 

10) Do not use narcotics or toxic substances and do not abuse on stimulants such as alcohol, caffeine or 

nicotine. 
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8. TAGGING ACTIVITY 

The tuna tagging activites are carried out in order to obtain information on: 

• Movement; 

• Migration; 

• Size of stocks; 

• Growth rates; 

• Population dynamics; 

• Mortality; 

• Reproductive behaviour; 

• Physiology; 

• Fishing effort of the various fishing gears. 

 

ICCAT has developed an international tagging program in the Atlantic Ocean and the adjacent seas. 

It is essential for the success of this program and for the recovery of these tags to ensure cooperation 

between sport and commercial fishing. 

Many of the recovered tags were not efficient in data retrieval. Therefore, it is needed to improve the 

data collection system. during the tag recovering process. 

 

8.1 CONVENTIONAL TAGS 

Conventional tags are known by the name of "spaghetti" or "streamer". They are very simple tools, 

inexpensive and easy to apply. 

 

     
 

Each tag has a serial number and an address. They are normally used in large-scale tagging programs, as 

in the case of the current Bluefin tuna tagging program (GBYP). 
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The need to use a large number of conventional tags is fundamental to obtain a sufficient amount of 

recovered tags. It allows to validate the current provisions on the stock’s assessments of 

Bluefin tuna populations in the Atlantic Ocean and Mediterranean Sea, and to estimate parameters 

of mortality (whether natural or related to fishing).  

An efficient tagging activity able to affect the greatest amount possible of specimens, should respond to 

two main requirements:  

a) Capture many specimens in a relatively short time; 

b) Tag them quickly and effectively. 

An important aspect is to ensure the survival of the fish after the tagging operations. Consequently, the 

capture, manipulation, tagging and release procedures must be as fast as possible, in order to reduce stress 

and cause the minimal damage to the fish health. 

 

8.2 ELECTRONIC TAGS 

Nowadays, a more effective tagging strategy has been developed, called "tag and release", and new 

electronic tags are being employed. The archival tags are small data loggers that collect information on: 

date, time, depth at which the fish swims, fish body temperature, water temperature and light intensity; 

the latter is used to calculate the daily position of the tagged fish by estimating the time of day (sunrise or 

sunset) and the angle of the sunlight. However, in order to obtain reliable estimates of latitude, 

it is necessary to collect data on the sea surface temperature, which can be recorded by the tag and then 

compared with data obtained from a relevant satellite. 

Archival tags can be deployed externally or internally and must be recovered to download the data they 

contain. They are mainly used for species which can be easily recaptured, such as fish, seabirds, sea turtles 

and marine mammals. 

Archival tags can record data at intervals of a few seconds for up to 10 years (depending on the tag 

sampling frequency and battery life) and provide information about mortality rate, ocean movements as 

well as currents, temperature and water clarity preferred by the fish. This data will provide new 

information on some aspects of the marine animal biology: for example, they have been used to track the 

returning migrations: of  the Atlantic young tuna from the Bay of Biscay and on young southern 

Bluefin tuna from the Great Australian Bay to the Indian Ocean. 

In the second case, the data collected also provided the diving patterns and the feeding related events 

(showing a sharp drop in the body temperature when food and cold water enter the stomach). Archival 

tags also revealed trans-oceanic migrations of adult Bluefin tuna between spawning areas in the 

Gulf of Mexico and the Mediterranean Sea, and in feeding areas from off the coast of the United States 

of America and European coasts up to Iceland.  
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8.3 POP-UP TAGS 

In addition to the archival tags, a more sophisticated tagging device has been developed: the satellite 

transmitters PAT (Pop-up Archival Transmitting). 

Pop-up tags, from the tagging standpoint, consist of two parts: the active electronic apparatus on one hand, 

which is tethered to the implanting device. The latter is provided with a metallic or plastic dart to be 

inserted into the fish. Much longer (5x) retention times and cleaner insertion sites (no ulceration or open 

wounds) using nylon darts over metal ones have been shown (Musyl, unpub. results). The tether is 

generally a monofilament. Because regular (i.e. nylon) monofilament hydrates and becomes brittle over 

time, fluorocarbon line (123 kg) is preferred for the tether. The length of the tether should be about 16-20 

cm. 

 
 

PAT satellite tags are placed externally and are pre-set to detach from the fish body rise to the surface 

and radio-transmit data summaries to the Argos satellite network. This network collects processes and 

disseminates environmental data, and has a special channel dedicated to wildlife telemetry. It has been 

demonstrated that using nylon arrows, the tag retention time are higher and insertion are cleaner than with 

metallic arrows that instead can cause ulcers or open wounds. 
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Probably one of the commonest ways for tags to become loose is through continual movement of the dart 

in the flesh, which inflames the surrounding tissue thereby providing a site of secondary infection. Over 

time, the surrounding tissue becomes necrotic and the dart simply rots out. To reduce or alleviate these 

vitiating forces, a swivel is placed halfway along the tether to reduce torque and precession. Commercially 

available PAT tags vary according to their size, shape, assemblage, and, most important, performance 

(memory power, working time endurance, transmission power, service satellite technology, operating 

mode, depth resistance, and so on), as well as according to their price and the costs of satellite connection, 

data recovery and processing. Through GPS locating technology and release or ‘pop-up’ devices, satellite 

tags gather information about post-release mortality rates, oceanic movements and preferred water 

temperature, clarity and currents to provide new insights into some of the ocean planet’s least understood 

pelagic fish. PAT tags provide a means of collecting fishery independent data, and have been deployed 

on animals such as tuna, marlin, sharks, swordfish, halibut, eels and sea turtles. Although satellite tags are 

obviously the most expensive option, they remain by far the best option for gathering relevant information 

on marine animals’ biology and for providing new information on some of the less studied oceanic pelagic 

fish in this regard. 

This type of tag has already been used on Bluefin tuna and has repeatedly proven to be an 

exceptional tool to improve understanding of migratory patterns in fish. However, some aspects of the 

structure of the population and migrations of Bluefin tuna (for example homing to spawning 

grounds) need further investigation. 

Many research organizations carry out tagging programs aimed to collect data on Bluefin tuna and 

other tuna species in all the seas of the globe, all of which are part of ICCAT. 
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8.4 TAG RECOVERING 

A reward is associated with the recovery of active tags, especially if electronic and more expensive. 

 

SPAGHETTI TAG: 50 €/T-shirt  

ELECTRONIC TAG: 1.000 €.  

Bonuses are paid by the research agencies involved in the program; In addition, ICCAT promotes an 

annual lottery with all the tags recovered (in September) with prizes of 1,000 € for the first number 

extracted and 500 € for the second and third. The recovered tags must be sent to the ICCAT Secretariat. 

When a tag is recovered, the following information must be collected and reported:  

1. Species: (Atlantic Bluefin tuna - T. thynnus, Yellowfin tuna - T. albacares, Southern 

Bluefin tuna - T. maccoyii, Bigeye tuna - T. obesus, Pacific Bluefin tuna - T. orientalis); 2. 

Tag numerical code; 3. Date, place of capture and fishing gear used; 4. Weight and lenght (indicating 

the type of measurement). 
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9. e-LEARNING PLATFORM 

The creation of an informatic platform allows to create a system to efficiently and easily collect all the 

data submitted after scientific sampling activities. In doing so all information are clearly and concisely 

displayed and can be easily provided to all operators and institutions involved in this field of work. The 

system is structured as follows: 

➢ An information portal on the project and the activities of OCEANIS Srl; 

➢ A data collection area for operators/observers; 

➢ A display area of the results; 

➢ A didactic area (in progress); 

 

9.1 THE PORTAL 

It contains all the information relating to the activities of OCEANIS Srl: Methodologies, techniques of 

data collection, scientific resources, partners and research results. In addition to being multilingual, the 

website is designed so that documentation, educational contents and results of the past and ongoing 

projects can be accessible in a user-friendly way even on mobile devices. 
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9.2 DATA COLLECTION AREA 

The platform supports a personal area restricted to observers and other designated experts which access 

requires the insertion of a personal username and password. 

The system is loaded with data collected on both vessels and landing ports. Data collection info are 

indicated according to their classification: 

✓ Longliners (LL); 

✓ Traps; 

✓ Purse seiners (PS); 

✓ Tugs; 

✓ Farms; 

✓ Landing ports  

Each observer or operator is associated with a fishing unit (tugboat, longliner, trap etc.) and a mission 

depending on the activity to be carried out. 

When entering the login credentials (managed by OCEANIS Srl), the system will present a summary form 

of the fishing unit, the mission sheet and tabs relating to possible events (transfers, cage control, releases, 

mortality, biometrics etc.). 

 

 
 

 

9.3 DATA DISPLAY AREA 
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Data display area is a section in which users can focus on information of specific interest thanks to a 

filtration tool. This way, data on all missions and events such as positions, collected data, vessels technical 

information etc are immediate to consult. 

 

Each point on the screen will represent an event (previously loaded) constructed in such a way as to be 

explored and reviewed. 

 

 
 

9.4 DATABASE 

The constantly updated database contains all information referring to biometric data (length, weight, sex, 

date and place of collection, etc.) and the biological sampling on tuna and swordfish. This information is 

processed in the statistical system of the portal and analysed by the scientific manager. 
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9.5 TECHNICAL GUIDE 

By typing the address www.oceanissrl.it you access the “Homepage” of the Oceanis Srl website. At the 

top right the access panel to the reserved area as shown in the following figure can be 

found. 

 

 

The first light-blue box on the left displays the number of recorded fishing units, the central one displays 

the ports and the one on the right all observation missions. 

http://www.oceanissrl.it/
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The menu on the left contains the links to the fishing units’ records, tuna traps and the collection 

points currently loaded in the system: 

 
 

 

 

 

 

❖ TRAP  

 

 

 

❖ PURSE SEINER (PS) 
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❖ TOWING VESSEL (TUG) 
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❖ LONG LINER (LL) 

 

 

 

 

 

In the course of the ongoing working activities,  Administrators can access to all the missions loaded along 

with the corresponding Observer and Coordinator and can edit any detail on the mission  sheet. 
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GENERAL 

 

 

 

MAP 

 

 

 

 

 

 

EVENTS 
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CAGE CONTROLS 

 

 

 

 

 

 

SIGHTINGS 
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TRANSFERS 

 

 

9.6 NOTES FOR DATA ENTERING 

a) Access www.oceanissrl.it website 

b) Click on contacts to request authorization to operate (fill in the contact form by entering your 

credential: date and place of birth, address and vat number); 

c) After receiving the authorization, change the password, assigned automatically, to perform all your 

future operations safely; 

d) Click on MISSIONS (on the top left) to view your mission highlighted. 

 

 

 

 

Select it to access the main screen. N.B. every operation to be follow-up must be previously recorded 

in EVENTS. 

http://www.oceanissrl.it/
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Click on events and enter the following data: 

a) Event type tab: the screen will highlight a series of events. Click on the desired one (if not found, 

click on more/other); 

b) Linked event tab: this field must be opened when the event being inserted is linked to a previously 

recorded one; 

c) Code tab: insert a consecutive number for every event recorded; 

d) Start and end date of event tab: if possible, also record the time; 

e) Coordinates tab 

Once the data recording is complete, do not forget to save the data by clicking on the button SAVE. 

At the top, you can see the event tab that has just been recorded. Click on it to open the relative tab. 

Enter the required data and save the procedure. 

. 

 

 

 

 

 

 

 

 

 

10. THE NATIONAL OBSERVER 

According to paragraph 83 of ICCAT Recommendation 19-04:  
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Each CPC shall ensure coverage by observers, issued with an official identification document, on vessels 

and traps active in the Bluefin tuna fishery on at least:  

- 20% of its active pelagic trawlers (over 15 m); 

- 20% of its active longline vessels (over 15 m);  

- 20% of its active baitboats (over 15 m);  

- 100% of towing vessels; 

- 100% of harvesting operations from traps. 

  

Therefore, all the vessels without an Observer on board are not authorized to operate in the Bluefin 

tuna fishery. 

10.1 REQUIREMENTS 

Designated observers must meet the following requirements: 

➢ Have completed the technical training required by ICCAT regulations; 

➢ A satisfactory knowledge of ICCAT conservation and management measures, in line with ICCAT 

training guidelines; 

➢ Being a citizen of one of the CPCs; 

➢ No direct financial interest in the observed fishery. For this purpose, the interests of a family member 

are considered those of the observer; 

➢ Ability to observe and record accurately; 

➢ Observe and monitor the compliance with the relevant ICCAT conservation and management 

measures in the fishing and farming operations; 

➢ Carry out scientific work, such as collection of samples as required by the Commission according 

to the instructions of the SCRS. 

 

10.2 OBSERVER’S DUTIES 

The tasks of the observers shall be in particular: 

1) Observe and monitor the compliance with the relevant ICCAT conservation and management 

measures; 

2) In cases where the observer detects a possible violation of the ICCAT recommendations, the 

observer will immediately transmit this information to the company responsible for the observation 

program. The latter will immediately transmit the information to the flag state authorities of the 

catching vessel. To this end, the company that performs the Observer program will set up a system 

that can handle such communications in a secure way; 

3) Record a daily report of the activities carried out on board or in the trap; 

4) Spotting and taking note of vessels that could carry out fishing activities in violation of ICCAT 

conservation and management measures; 

 

5) Carry out scientific activities (when possible), such as the collection of biometric data 

The observers deployed on traps, shall monitor compliance with the relevant ICCAT conservation 

and management measures. In particular, observers will: 
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a) Verify the data contained in the transfer declaration, the caging declaration and eBCDs including 

video recordings, through verification; 

b) Verify the data contained in the transfer declaration, the caging declaration and the eBCDs; 

c) Record a daily report on the activities of the trap; 

d) Carry out scientific tasks, such as the collection of biometric data and biological samples; 

e) Register and verify the presence of any type of tags/marks (also natural ones) and notify any sign 

of recent removal of tags; 

f) Submit the general report above, within 20 days from the end of the observation period; 

g) Perform any other duty specified by the Ministry. 

Observers will consider all the information regarding fishing operations as confidential and will accept 

this requirement in writing as a condition for obtaining the observer status. 

Observers will respect the hierarchy and general rules of conduct applicable to all staff on board of the 

vessel or the trap, as long as these rules do not interfere with the duties of the observer under this program, 

and with the obligations of the crew on board or trap personnel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10.3 OBLIGATIONS OF THE TOWING VESSEL MASTER 
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❖ Masters of towing vessels shall record on their logbook daily: the date, time and location of the 

transfer, information on total number and average weight (Kg) of catched fish in the transport cage, 

the cage number as well as the name of the catching vessel, its flag and ICCAT number, the name 

of the other ships involved and their ICCAT number (if it is applicable), the farm of destination and 

its ICCAT number, as well as the ICCAT transfer declaration number (ITD); 

 

❖ Further transfers to auxiliary vessels or to another towing vessel shall be recorded including the 

same information as in the previous paragraph, as well as the name of the tug or auxiliary vessel, 

the flag and ICCAT number and the ICCAT transfer declaration number; 

 

❖ The daily logbook shall contain the details of all transfers made during the fishing season. The daily 

log shall be kept on board and accessible at any time for control purposes. 

 

 

10.4 OBLIGATIONS OF THE OWNER OF A TUG OR TRAP 

The responsibility of the TUGs or the TRAPs owners towards the observers are summarized below: 

➢ Allow the Observer access to the vessel or trap rooms in order to perform of his/her duties; 

➢ Allow the Observer to access gears, cages and equipment; 

➢ Allow the Observer to use the satellite phone (only for real working needs); 

➢ Upon request, the Observers will have access to the following equipment, in order to carry out their 

duties: 

✓ Satellite navigation equipment; 

✓ Radar screens, when in use; 

✓ Electronic means of communication; 

 

➢ Provide accommodations to observers, including adequate lodging, food, equipment and adequate 

sanitary facilities, equal to those of officers; 

➢ The availability of an adequate space on the bridge or control cabin, to be able to perform office 

work, as well as an adequate space on the deck to carry out the observation tasks; 

➢ Absence of impediments and intimidations that interfere, influence, corrupt or attempt to bribe an 

Observer in the performance of his/her duties; 

➢ If the vessel is in port, the Owner will ensure that the ship has electricity and drinking water. If this 

is not possible, the Owner, at his own expense, will have to provide the National Observer with 

accommodation in a hotel of adequate level, for the whole period the vessel is in port; 

➢  

 

➢ If the vessel is in port during the night, the Owner will ensure that a crew member or a night 

watchman, who is responsible for the vessel security, remains on board. If this does not happen, the 
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Owner, at his own expense, will have to provide the National Observer with accommodation in a 

hotel of adequate level, for the whole period the vessel is in port;  

➢ The National Observer will verify that the vessel is in possession of a valid insurance against 

accidents; otherwise the Observer cannot embark; 

➢ The National Observer is to be considered as an integral part of the vessel's crew and is equivalent 

to an officer; 

➢ The Owner will take all necessary measures and give instructions to the crew of his vessel, to ensure 

safe working conditions on the vessel for the National Observer. 

No observer will be assigned to a vessel, farm or trap that has not paid the fees as established by the 

Ministry. 

The Administration may request the disembarkation of the National Observer from the ship in the 

event of: 

• embarkation period extended beyond 75 days; 

• accident that prevents him/her from being able to effectively carry out the work; 

• request for urgent medical care that is not available locally; 

• unexpected family emergency (death or serious illness of a direct family member). 

In such circumstances, the Owner will endeavour to immediately disembark the National Observer in the 

closest port, and will request a replacement. 

All vessels requesting the embarkation of a National Observer must be safe for navigation and comply 

with all national and international safety regulations. 

All navigation certificates must be presented to the National Observer at the moment of embarkation. 

National Observers are required, before starting 

 their mission, to carry out an inspection and familiarize with the vessel. 

During the inspection, the following items will be considered mandatory safety requirements of the rescue 

devices: 

- Lifeboats must have sufficient capacity for all people on board and have the certificate of validity; 

- Individual life jackets must be of sufficient number for all people embarked and comply with SOLAS 

regulations; 

- The vessel must have an EPIRB or search and rescue transmitter (SART) with certificate of validity. 
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The primary mission of an Observer is to improve fishing 

by sharing protocols and the development of 

a massive data collection and analysis both on board and at 

landing ports. 

 

GOOD LUCK 

OBSERVER!!! 

 


