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THE ANCIENT DISTRIBUTION OF BLUEFIN TUNA FISHERY:  

HOW COINS CAN IMPROVE OUR KNOWLEDGE 
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SUMMARY 

  

The bluefin tuna (Thunnus thynnus) trap fishery was an industrial activity since at least the 

Phoenician times. Evidences of tuna salt factories are very well known in many places, showing 

the ancient distribution of bluefin tuna. Ancient coins are able to confirm the economic 

relevance of bluefin tuna in various places, not necessarily the same where tuna factories were 

located. This paper is a first tentative of assembling most of the information available for better 

understanding the ancient distribution of bluefin tuna between VI centuries b.C. and V centuries 

a.C. The difference between the distribution in classic historical times and the current 

distribution of this species is very evident for the Black Sea area. 

 

RÉSUMÉ 

 

La pêcherie de madragues de thon rouge (Thunnus thynnus) est une activité industrielle 

remontant au moins à l'époque phénicienne. On peut encore rencontrer des vestiges 

d'installations de salaison du thon en de nombreux endroits, indiquant l'ancienne zone de 

répartition du thon rouge. Des pièces de monnaie anciennes peuvent confirmer l'importance 

économique du thon rouge en divers endroits, pas nécessairement sur les lieux où se trouvaient 

les installations de salaison du thon. Le présent document tente pour la première fois de 

rassembler la plupart des informations disponibles afin de mieux appréhender l'ancienne 

distribution du thon rouge entre le 6e siècle avant J-C et le 5e siècle après J-C. La différence 

entre la distribution au cours des époques historiques classiques et l'actuelle distribution de 

cette espèce est très manifeste pour la zone de la mer Noire. 

 

RESUMEN 

  

La pesquería de almadrabas de atún rojo (Thunnus thynnus) ha sido una actividad industrial 

desde por lo menos los tiempos de los fenicios. Las pruebas de factorías de salazón de atún son 

muy conocidas en muchos lugares, lo que muestra la antigua distribución del atún rojo. Las 

monedas antiguas confirman la importancia económica del atún rojo en varios lugares, no 

necesariamente los mismos en los que estaban situadas las factorías de atún. Este documento 

es el primer intento de unir la mayor parte de la información disponible para entender mejor la 

antigua distribución del atún rojo entre los siglos VI a C. y V d. C. La diferencia entre la 

distribución en tiempos históricos clásicos y la distribución actual de esta especie es muy 

evidente en la zona del mar Negro. 
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1.  Foreword 

 

Bluefin tuna fishery is the most ancient fishing industry of the world (Di Natale, 2012a, 2012b). Knowing the 

evolution of a fishery, possibly starting from the first time the pristine fish population was exploited by man, is 

usally one of the dreams and target of all fishery scientists. This is usually almost impossible, because most of 

the fisheries have very little details about their very early beginning and several have no written stories. 

 

Maybe the bluefin tuna fishery is an exceptional case, because it is one of the few for which we can find tracks 

and evidences, by using several tools (Herodotus, V b.C.; Eschilo, 472 b.C.; Philostratus de Lemnos, III b.C.; 

Solinus, III b.C.; Theocritus, III b.C.; Ulpianus, III b.C.; Aelianus, II a.C.; Ataeneus di Naucratis, II a.C.; 

                                                 
1ICCAT, GBYP, Corazón de Maria 8, 6a, 28002 Madrid, España. 
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Polibius, 220-146 b.C.; Oppianus, 177 b.C.; Strabonius, I b.C.; Plinius, 65 a.C.; Giovio, 1524; Esopo, 1592; 

Aristoteles, 1635; Cirino, 1653; Smidth, 1876; Adams, 1883; Basile, 1899; Mila y Pinell, 1902; Radclife, 1921; 

Cornwin, 1929; Thomazi, 1947; Moreno Páramo & Abad Casal, 1972; Dumont, 1976-77, 1981; Manfredi, 1987; 

Doumenge, 1988, 1999; Mastromarco, 1988; Santos Castroviejo, 1990; Merino, 1991; Powell, 1996; Muñoz 

Vincente & de Frutos Reyes, 1999; VV.AA., 2001. 2004, 2006; Torrente, 2002; Bekker-Nielsen, 2005; Levine, 

2006; Pepe, 2006; Morales-Muñiz & Roselló-Izquierdo, 2008; Bernard Casasola, 2009, 2011b; Bekker-Nielsen 

& Bernal Casasola, 2010; Vargas et Al., 2010; Anon., 2012; . This is particularly true for the trap fishery, 

certainly the first industrial fishery activity since very ancient times. 

 

While bluefin tuna fishery was carried oud with hand lines in several parts of the Mediterranean Sea, the Black 

Sea and the Eastern Atlantic since prehistorical times (the engravings on the rocky walls of the Genoese’s Cave 

in the isle of Levanzo, Egadi Islands, W. Sicily, Italy, are dated about 9,200 years b.C.), and while Aegean tuna 

bones in some locations are about from the same period, these individual fishing activities can be considered as 

having a very limited impact on the bluefin tuna population, even if it is evident that since these remote times, 

bluefin tuna was regularly a common food resource for the Mediterranean inhabitants and a basic component in 

their diet (Curtis, 1991; Dumont, 1981; Powell, 1996), at least for those living close to the coasts. In some cases, 

like in the Aegean area, the bluefin tuna was representing about 80% of the fish food in prehistoric times 

(Powell, 1966). 

 

The organised exploitation of bluefin tuna begun when somebody invented the tuna traps and the fish factories 

linked to them. According to our current knowledge and to the recent reviews of literature and iconography of 

this ancient fishery (Anonimous, 2012; Di Natale, 2012a, Di Natale 2012b), the Phoenicians started this 

industrial activity, both in the Mediterranean Sea and in the Atlantic, followed by the Greek in the Black Sea and 

in the Aegean Sea and then by the Romans in many other places in the Mediterranean Sea and in the Atlantic 

Spanish areas close to Gibraltar. 

 

Besides of very few precise ancient documents, fish salting plants and factories and local coins are among the 

very limited evidences we can use for mapping the most important sites related to tuna fishery in classical 

historical times. 

 

The objective of this work is not to revise all papers and evidences concerning the archaeological evidences of 

fish salting factories, coins or amphores, a work requiring a deep knowledge in other scientific fields and an 

important dedicated working time, but to have a general idea for SCRS purposes, based of the most known data 

sources, about the geographical distribution of the historical evidences of the main places where tuna fishery was 

important in classical historical times, usually between VI b.C. and V a.C. For these reasons this work is 

certainly incomplete and can be considered as preliminary. 

 

 

2.  Fish salting factories 

 

The distribution of ancient fish factories, which were necessary for salting the fish and for producing the famous 

garum sauce, is relatively well-known and it is not the target of this paper, because a complete revision of the 

current archaeological knowledge will require a long time for studying all archaeological evidences and the 

many papers existing on them (Gogarín, 1930; Bacci, 1982, 1984; Purpura, 1982, 1989, 1992; Molina & 

Jiménez, 1983; Bufardieci, 1985; Aubert, 1987; Edmondson, 1987, 1990; Curtis, 1988; Santos Castroviejo, 

1990; Basile, 1992; Hurst, 1994; Cernigliani, 1995; Muñoz Vincente & de Frutos Reyes, 1999, 2004; Atanasio, 

2001; VV.AA., 2001, 2004; Ètienne & Mayet, 2002; Curtis, 2005; Azcoyta, 2007a; Fernandez Gómez et Al., 

2007; Fernández Pérez, s.d.; Ruíz Bravo, 2007; Bernard Casasola, 2011a; Habibi, 2011) . Only same papers 

clearly particularly describe fish salting plants, while descriptions are more often incorporated in general 

descriptions of several archaeological coastal sites.  

 

Fish salting factories are easily detectable if ruins are still readable in their general aspect. As a matter of fact, 

usually they are represented by series of small or large tanks or pools (squared or circular), made by various 

materials able to keep liquids. Fish was also kept in very large cound-shaped amphoras, called dolia (singular 

dolium), kept both out of the soil or partly buried.  

 

The location of these fish salting factories is usually and logically close to “salinas”, coastal areas where sea salt 

was produced in large quantities, because the marine salt was the essential component of this industrial 

production (Boscarino, 1963-64; Purpura, 1982, 1989; Manzi-Giusi et Al., 1986; Ríos Jiménez, 1999; García 

Vargas, 2001; Mederos Martín & Escribano Cobo, 2004; Pérez Gomez et Al., 2007; García Vargas & Florido del 
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Corral, 2010; Casano del Puglia, 2011; Soler Cervantes, 2011). These fish salting factories were called taricheiai 

by Greeks and cetaria by Romans (Campos et Al., 1999) and some of them were quite big, like the one in Baelo 

Claudia in Southern Spain (Azcoytia, 2008) or Lixus in Morocco (Azcoytia, 2009). Some famous fish factories, 

noticed in ancient papers, are still to be uncovered, like the one in Pompey, close to Naples, buried by the 

eruption of the Vesuvio volcano. It is possible that it was located outside the ancient town, because the 

production of garum created such unpleasant smells that factories were generally relegated to the outskirts of 

cities. 

 

At the end of the production process, salted tuna and garum sauce were usually transported inside terracotta 

anphores (Desse-Berset, 1993) and most models, especially made for transporting garum, are very well known, 

helping in detecting the places where factories were settled (i.e.: Dressel F form, Dressel H form, Dressel 18, 

Mama C1b, Mama C2c, Mama C2c, etc.). For the purpose of this paper, the distribution of these amphores was 

not taken into account. 

 

The garum souce was largely used in ancient times and it was made by collecting the liquid coming from the 

pools where fish meat was preserved under salt during its “maturation” (Mattioli, 1568; Smidth, 1876; Ponsich 

& Tarradel, 1965, 1988; Curtis, 1991; Ben Lazreg et Al., 1995; Desse-Berset & Desse, 2000; Morales-Muñiz et 

Al., 2004; Azcoytia, 2007b; Bernard Casasola, 2011a). It was used for increasing the taste of various foods and 

dishes, particularly by the Romans. The best and more expensive garum in the ancient Greek markets was the 

arimàtion, made by salting the stomac, the intestine and the blood of bluefin tunas. The Romans seems preferred 

the garum sociorum, produced in Cartagena and Gadez (Cadiz). It was also called liquamen, which is considered 

a synonymous at least for a number of years. Garum sauce was sometimes produced also with other pelagic fish 

than bluefin tuna, such as anchovies, sardines, bogues and mackerels. The sediment or sludge that remained was 

called allec. 

 

Garum sauce was very nutritious, retaining a high amount of proteins, amino acids, minerals and B vitamins; 

Garum was expecially rich in glutamic acid, having the same characteristics of the modern monosodium 

glutamate, a flavor enhancer because it balances, blends and rounds the total perception of other tastes.  

 

Garum sauce is still produced in a very few places around the world. One is still in the Mediterranean, but it has 

a more delicate taste for fitting the moder taste and then is made using anchovies instead of bluefin tuna2; it is 

produced in Cetara, a small town close to Salerno, in S. Italy. Other famous fish sauces similar to garum are the 

Vietnamese nuoc-mam and the Thai nuoc-cham, the Japaneses ishiru, shottsuru and ikanago shoyu, and the 

Korean aekjeot or jeotgal. No one of these fish sauces similar to the ancient garum is made by using tuna.  

 

According to some literary evidences, it seems the one of the most apreciated garum was also including some 

herbs in the salting process and, among these herbs, the most reputed and expensive was the Silphium. Silphium 

is an extinct herb that grew near Cyrene (E. Libya), a Greek colony established by Sparta. The height of 

Silphium production was between VII and II centuries b.C. The Greeks did try to transplant and grow it in other 

areas, but not successfully. It was practically extinct by the 1st century a.C. due to overharvesting. It is not 

entirely clear what plant it was; it seems to have been like that of fennel. This ancient and extinct vegetable 

species is not at all related with the current plants of the genus Silphium, mostly distributed in North America. 

 

The fish salting factories in classic historical times were located in all parts of the Mediterranean Sea, in the 

Eastern Atlantic close the Strait of Gibraltar, in the Black Sea and even in the Azov Sea (Morales et Al., 2007). 

In some cases it was possible to have a precise location (Figure 1), while in other cases there are historical 

evidences of garum production in some areas (i.e.: like in some Greek areas and even in the Canary isles) but 

without precise locations. 

 

Some of these salt fish and garum factories were active since V b.C., but most of them were built in III b.C.; 

some were active up to V a.C., except the factory in Porto Palo (S. Sicily) which was still active in the X century. 

Obviously, each site has its own history.  

 

Figure 1 shows the location of the most known fish salting plants in classical history, but it is possible that 

several other factories were present in other ancient locations. 

 

The most reputed and famous garum factories were Byzantion (now Istanbul, Turkey) (Tekin, 2000), Cyzicus 

(now Aydıncıḳ, Turkey), Barbate, Ayamonte and Baelo Claudia (Spain) (Figure 2) (Sillières, 1995; Morales-

                                                 
2 The name of this garum-like sauce is “colatura di alici”. 
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Muñiz & Roselló-Izquierdo, 2007), Lixus (Atlantic Morocco) (Figure 3), Cyrene and Apollonia (E. Libya), 

Leptis Magna (close to Homs, Libya), Neapoli (now Nabeul, Tunisia), Cartagine (close to Tunis, Tunisia), 

Tipaza (Algeria) (Figure 4), Pompei and Gela (Italy). 

 

A particular importance is given to the fish salting factories of Pontikapaion, active in the Azov Sea from III b.C. 

to IV a.C. (Morales et Al., 2007), and Chersonesus, active in Crimea from I b.C. to III a.C., because these two 

factories are the only proofs of the bluefin tuna presence in these NE areas of the Black Sea region. 

 

 

3.  Coins with tuna images 
 

Another evidence of the commercial and economic relevance of the bluefin tuna fishery or industry in classical 

historical times is provided by the coins. As a matter of fact, antique coins were characterised by power or 

religious images (kings, emperors, gods or divinities) or by images representing symbols or locally relevant 

productions. 

 

Coins with images of tunas were present in many archaeological sites and they are well known by archaeologist, 

historicians and coins collectors (Savas Lenger, s.d.; García Bellido, 1991; Mederos Martín, 2007; Callegarin & 

Rippollés, 2010; Marín Martínez, 2011; Ripollés, 2013). In some coins the tunas are very visible while in others 

are parts or components of other images and then their detection is not always easy. Sometimes, fish images are 

not clearly showing a bluefin tuna and in these cases it is necessary to examine various coins minted in the same 

place over the time for better defining the species. 

 

The persistence of tuna images on coins from the same mint or place over centuries or for an extended period of 

years is considered a good evidence of the continuation of the economic relevance of the tuna fishing and 

industry activities in that particular place. 

 

Coins with tunas were not very common in the classical historical times and their distribution (Figure 5) is 

partly different and more limited of that of the fish salting factories in the same classical historical times. 

Furthermore, in some cases, coins with tunas were mint in ancient inland towns, close to rivers or roads, where it 

is supposed that tuna trade was important for the local economy. 

 

According to the available information, most of the coins with tunas were mint during the III and II centuries 

b.C., because more ancient coins with tunas were found only in Cyzicus (VI b.C.), Charia Kinda (510 b.C.), 

Akragas (V b.C.), Solunto and Thurium (IV b.C.).  

 

The places were coins with tunas were mint and the first period on which the coins with tunas were mint are the 

followings: 

 

Turkey: 
Byzantion (now Istanbul) – II b.C. 

Cyzicus (now Aydincik) – VI b.C. 

Spain: 
Abdera (now Almeria) – II b.C. 

Aipora (now San Lúcar de Barrameda) – II b.C. 

Asido (now Medina Sidonia) – II b.C. 

Bailo (near Playa de Bolonia) – I b.C. 

Balsa (now Luz de Tavira) – II b.C. 

Caura (now Cora del Rio) – II b.C. 

Cumbaria (now Las Cabezas) – I b.C. 

Gadir or Gadez (now Cadiz) – III b.C. 

Ilipense (now Alcalá del Rio) – II b.C. 

Ilse (close to Aznalcóllar) – II b.C. 

Ituci (now Tejada la Nueva) – II b.C. 

Lascuda (now Alcalá de los Gazules) – II b.C. 

Malaka (now Malaga) – III b.C. 

Sexs or Sexsi or Seks (now Almuñécer) – II b.C. 

Turrirecina (uncertain, maybe Casas de Reina) - II b.C. 

Greece: 
Charia Kindia – VI b.C. 

Italy: 
Akragas (now Agrigento, Sicily) - V b.C. 

Solunto (near Santa Flavia, Sicily) – IV b.C. 

Thurium (near Sibari,, Calabria) – IV b.C. 

Portugal: 
Baesuris (now Castro Marim) – II b.C. 

Mirtiles or Mértola (now Mortola) – II b.C. 

Salacia Ketouibon (now Alcacer do Sal) – II b.C. 

Morocco: 
Lixus (near Larache) – II b.C. 

Tingi (now Tanger) – II b.C. 

Tamuda (now Tetuan) – III b.C. 
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From these data, it is very clear that the bluefin tuna reached an important economic importance revealed by 

coins at first in the eastern part of the Mediterranean basin (the Bosphorus, the Marmara Sea and the Aegean 

Sea), then in the central part (Sicily and Calabria). In this first period, many coins with tuna were mint 

particularly in Cyzicus, most using a particular league of metal called electrum3, while others were mint in silver 

or bronze or in fourrée4.  

 

The western evidence of the commercial relevance of bluefin tuna is revealed only from the III century b.C. on. 

Most of the coins with tunas were mint during the Phoenician-Punic period and the Iberic one. Only very few 

ones were in silver, while the large majority was made in bronze. 

 

Figures 6 to X show some of the several coins with tunas from various locations. Coins with tunas had various 

values and denominations: Hemihobol, Trihemiobol, Hobol, 1/48 Stater, 1/24 Stater, 1/12 Stater, Stater, El 

Hemihekte, El Hemihekte 1/48 Stater, 1/12 Stater, El Hekte, El Hekte 1/6 Stater, Double AE, Semis, As, 

Sextans, Quadrans or Quarter unit, half calcus, Hemidrachm, Drachm, Tetradrachm.  

 

 

4. Discussion 

 

This preliminary work provides some important elements which are useful for better understanding the 

distribution and relevance of fishing or commercial activities for bluefin tuna in classic historical times. 

 

The information provided both by the geographic distribution of tuna salting factories and coins having the 

bluefin tuna represented on a side are telling us that the distribution of bluefin tuna was partly different in classic 

historical times if compared to the current distribution.  

 

It is quite clear that important catches were obtained in several coastal areas by traps, confirming a major 

presence of tunas along many coast, including remote areas of the Azov Sea and the Black Sea, were bluefin is 

missing since about 35 years or even much more for the Azov Sea, even if precise data are missing. The 

distribution of many factories in the Atlantica areas close to the Strait of Gibraltar, in the Stait and in the Alboran 

Sea are a clear evidence of a massive migration of bluefin tuna at that time, while the distribution of factories 

along the coasts of Magreb and Sicily are another evidence of these coastal massive movements. 

 

The tuna coins distribution shows a partly different image, with more focalised areas. The Marmara Sea and the 

Bosphorous were clearly important trading areas in very ancient times, at least from the VI century b.C. As a 

matter of fact, it seems that Cyzicus (now Aydincik) was the most important trading place for bluefin tuna over 

several centuries, while Byzantion (now Istanbul) become more important much later, but its relevance remained 

there up to the end of the Ottoman Empire, when Istanbul was the main market for the bluefin tuna fished in the 

Black Sea, in the Marmara Sea and in the Eastern Aegean Sea. 

 

The large distribution of tuna coins in the western side of the Mediterranean Sea and in the adjacent part of the 

Atlantic Ocean confirms the very high economic importance of the bluefin tuna fishery and trade in these areas 

during the Phoenician and Roman times. It is also very clear that the fishery at those times was catching tunas 

coming from the Atlantic into the Mediterranean for spawning and bluefin tunas returning to the Atlantic 

foraging areas after spawning. Considering the various mints in the Iberian peninsula, it is also clear that salted 

bluefin tuna and garum were traded not only by ships travelling in the Mediterranean, but also by river vessels 

and charrets going inland for reaching towns far from the sea. 

 

More difficult is the image coming from the distribution of tuna coins in the central Mediterranean areas, where 

bluefin tuna fishery was diffused in several areas, as testified by the salting factories. Tuna coins have been 

found so far only in a very few places in Sicily and Calabria, even if the distribution of mints during Phoenician 

and Roman time was considerable even in these areas. The reasons for this very limited distribution of tuna coins 

should be further investigated, because the presence of tuna salting factories testify an important commerce and 

then also a relevant economy, either in Phoenician or Roman and Greek times. It is inexplicable why tuna coins 

were not detected so far along the coast of Tunisia and Libya, while they are present in only two places in Sicily.  

                                                 
3 Electrum is a naturally occurring alloy of gold and silver, with trace amounts of copper and other metals. It was used for producing coins 

since 3,000 b.C. in ancient Egypt, and then by Greeks which used a man-made alloy with 45-55% of gold, instead of the percentage of 70-

90% which were naturally present in Anatolia. Coins made with electrum were typical from Cyzinus. Electrum was called by Greeks “white 

gold”, while it is now currently called “green gold”. 
4 Fourrée is a coin made in non-precious metal and plated with precious metals such us gold or silver. This technique began in Asia Minor in 

the VII century b.C. 
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Certainly, during Roman times, when the production of garum was massive, the Emperos preferred to have their 

images and other symbols on the coins, while commercially important elements almost disappeared from all 

coins. 

 

From a natural history point of view, the most relevant for ICCAT and SCRS purposes, the main points are the 

followings: 

 The large presence of bluefin tuna in the Black Sea, up to the Azov Sea, during classic historical times, 

while bluefin tuna disappeared from the Black Sea in the ‘80s; 

 The massive presence of bluefin tuna in all coastal areas of the Mediterranean Sea (with a much more 

important distribution along the traditional migratory course crossing the southern part of the basin) and 

in the Atlantic areas close to the Strait of Gibraltar; from the second part of the XX century, bluefin 

tuna is mostly concentrated in offshore waters in the Mediterranean Sea, as a result of the 

environmental changes occurred in most of the coastal areas. 

 

 

5. Acknowledgments 

 

A particular note of thanks is due to my colleague Ana Justel Rubio, who was very patient in making and 

remaking the maps used for this paper. 

 

The author would like to thank the web site http://coinproject.com, which provided an enormous amount of 

important information. 

 

 
Bibliography 

 

Adams W.M., 1883, A popular history of fisheries and fishermen in all countries, from the earliest times. Intern. 

Fish. Exib. Lit., Handbook 1, part 1: 18-19. 

Aelianus C., II a.C., De Natura Animalium. Lib. 13 chap. 16, and Lib. 15 chap. 6. 

Anon., 2012, ICCAT-GBYP Symposium on Trap Fisheries for Bluefin Tuna. Collect. Vol. Sci. Pap, ICCAT, 

LXVII (1): 1-398. 

Aristotelis, 1635, De Animalibus. In: Stagiritae peripatetico rum. Principis de Historia Animalium. Ed. Theodoro 

Goza, Venezia: 1-843. 

Atanasio F., 2001, Capo Passero, mito e storia. I Siracusani, VI (32): 12-13. 

Athaeneus di Naucratis (Ateneo), II a.C., 1656 (repr.), Deumosophistae. Lib. 7, chap. 14, folio 301. Hugueton 

J.A. & Ravan M.A. : 1-812. 

Aubet M.E., 1987, Tiro y las colonias fenicias de Occidente, Edicions Bellaterra, Barcelona: 1-323. 

Azcoytia C., 2007a, Historia de las almadrabas y salazones en el sur de España.  

 http://www.historiacocina.com/historia/garum/almadrabas.html  

Azcoytia C., 2007b, Historia y elaboración del Garum.  

 http://www.historiacocina.com/historia/articulos/garum.htm  

Azcoytia C., 2008, Baelo Claudia (Cadiz), la mayor factoría de salazones y manifactura de garum de la Hispania 

Romana. http://www.historiacocina.com/paises/articulos/baelo/index.htm  

Azcoytia C., 2009, Lixus (Larache, Marruecos), la mas alejada factoría de garum y salazones de Roma. 

http://www.historiacocina.com/historia/garum/lixus.htm  

Bacci G.M., 1982, Antico insediamento per la pesca e la lavorazione del tonno presso Portopalo. Kokalos, F. 

Serra Ed., Roma, 28-29: 345-347. 

Bacci G.M., 1984, Portopalo (1981-83), antica “Tonnara”. Kokalos, F. Serra Ed., Roma, 30-31: 716-721. 

Basile B., 1992, Stabilimenti per la lavorazione del pesce lungo le coste siracusane: Vendicari e Portopalo. Atti 

V Rass. Arch. Subacques, Giardini Naxos, 19-21 Ott. 1990: 55-86. 

Baskett J.N., 1899, The story of the fishes. New York: 1-268. 

2833

http://coinproject.com/
http://www.historiacocina.com/historia/garum/almadrabas.html
http://www.historiacocina.com/historia/articulos/garum.htm
http://www.historiacocina.com/paises/articulos/baelo/index.htm
http://www.historiacocina.com/historia/garum/lixus.htm


  

Bekker-Nielsen T. (ed.), 2005, Ancient fishing and fish processing in the Black Sea Region. Aarus University 

Press, Aarus. 

Bekker-Nielsen T., Bernal Casasola D. (ed.), 2010, Ancient Nets and Fishing Gear. Proceedings of the 

International Workshop on “Nets and Fishing Gear in Classic Antiquity: a first approach”. Univer. Cadiz, 

Serv. Publicaciones and Aarhus University Press, Cadiz, Nov. 15-17, 2007. 

Ben Lazreg N., Bonifay M., Drine A., Trousset P., 1995, Production ed commercialisation des salsamenta de 

l’Afrique ancienne. Actes VI colloque Hist. Et Archéol., de l’Afrique (Pau, 25-29 Octobre 1993), CTHS, 

Paris : 103-142. 

Bernal Casasola D., 2009, Arqueología de la pesca en el Estrecho de Gibraltar : de la prehistoria al fin del mundo 

antiguo. Universidad de Cadiz, Serv. Publ., Cadiz. 

Bernal Casasola D., 2011a, Liquamina : pesquerías y garum en las almadrabas romanas del estrecho de 

Gibraltar. Los Pinos Distr., Algeciras, 1-232. 

Bernal Casasola D., 2011b, Pescar con Arte: Fenicios y Romanos en el origen de los aparejos andaluces. . 

Universidad de Cadiz, Serv. Publ., Cadiz: 1-511. 

Boscarino S., 1963-64, La Torre di Vendicari, Quaderni di Disegno, Università di Catania. 

Bufardieci P., 1985, Breve storia di Pachino e Porto Palo. Realtà Nuova, 4.  

Callegarin L., Rippollés P.P., 2010, Las monetas de Lixus. Saguntum Extra, 8: 151-186. 

Campos J.M., Péres J.A., Vidal N., 1999, Las cetariae del litoral onubense en época romana. Publ. Diput. Prov. 

Cadiz., Huelva. 

Casano del Puglia R., 2011, Impianti per la lavorazione del pesce nella Sicilia antica. Brigantio, Il portale del 

Sud, Napoli e Palermo: 1-10. 

Cernigliari C., 1996, Portopalo di Capopassero. SETIM Ed., Modica. 

Cirino A., 1653, De Venationis. Lib. 15 Chap. 5. 

Corwin G., 1929, A bibliography of the Tunas. Div. Fish and Game California, Fishery Bullettin n. 22: 1-103. 

Curtis R., 1988, Spanish trade in salted fish products in the 1st and 2nd centuries AD. Intern. Journ. Naut. Arch. 

Underw. Explor., 17(3): 205-210. 

Curtis R.I. 1991. Garum and Salsamenta. Production and commerce in Materia Medica. E.J. Brill, Leiden, 

Netherlands: 1-226. 

Curtis R.I., 2005, Sources for production and trade of Greek and Roman processed fish. In: Ancient fishing and 

fish processing in the Black Sea Region. Aarus University Press, Aarus: 31-46. 

Desse-Berset N., 1993, Contenus d’amphores et surpêche : l’exemple de Sud-Perduto (Bouches de Bonifacio). 

In : Exploitation des animaux à travers le tempems. Edit. APDCA, Juan-les-Pins : 341-346. 

Desse Berset N., Desse J., 2000, Salsamenta, garum et autres préparations de poissons. MEFRA, 112 : 73-97. 

Di Natale A., 2012a, Iconography of Tuna Traps. Essential information for the understanding of the 

technological evolution of this ancien fishery.. ICCAT-GBYP Symposium on Trap Fishery for Bluefin 

Tuna, Tangier. Collect. Vol. Sci. Pap. ICCAT, LXVII (1): 33-74.  

Di Natale A., 2012b, Literature on the eastern Atlantic and Mediterranean tuna trap fishery. ICCAT-GBYP 

Symposium on Trap Fishery for Bluefin Tuna, Tangier. Collect. Vol. Sci. Pap. ICCAT, LXVII (1): 175-

220.  

Di Natale A., Idrissi M., 2012c, Factors to be taken into account for a correct reading of tuna trap catch series. 

ICCAT-GBYP Symposium on Trap Fishery for Bluefin Tuna, Tangier. Collect. Vol. Sci. Pap. ICCAT, 

LXVII (1): 242-261.  

Doumenge F. 1998 – L’histoire des pêches thonières. Collect. Vol. Sci. Pap. ICCAT, 50: 753-802. 

Doumenge F. 1999, La storia delle pesche tonniere. Biol. Mar. Medit., 6(2) : 107-148. 

Dumont J., 1976-77, La pêche du thon à Byzance à l’epoque hellénistique. REA 78-79 : 96-119. 

Dumont J., 1981 – Halieutika. Recherches sur la pêche dans l’antiquité greque. Doct. Let., Paris VI, Histoire, 4 

vol.: 1-1298. 

2834



  

Edmondson J.C., 1987, Two industries in Roman Lusitania : mining and garum production. BAR Int. Ser., 362, 

Oxford. 

Edmondson J.C., 1990, Le garum en Lusitanie urbaine et rurale. Hierarchies de demande et de production. In : 

Les villes de Lusitanie romaine : hiérachies et territories. Table Ronde du CNRS, Paris.  

Eschilo, 472 b.C., Persiani. Athens: 422-428 

Esopo F., 1592, Piscatorius. In : Aesopi Phrygis et Aliorum Fabulae. Elegantissimis Iconibus in gratiam studiose 

iuventutis illustrate, pluribusq. aucte, & diligentius quam ante hac emendata. Com Indice locupletissimo. 

Ioannen Fiorinam, Firenze: 282. 

Étienne R., Mayet F., 2002, Salaisons et sauces de poissons Hispaniques. Ed. de Bochard, Paris: 1-67. 

Fernandez Gómez F., Yaňez Polo M.A., Hurtado Rodriguez L., 2007, Las Almadrabas del Atún Rojo en Conil 

de la Frontera y Aguas Atlanticas del Estrecho desde la antigűedad hasta nuestros dias. UNESCO 

Proyecto Oceanus, Fundacion Toro Albalá, Còrdoba: 1-174. 

Fernández Pérez J., n.d., Consideraciones sobre la pesca romana en España. 1-21. 

http://www.ucm.es/info/antilia/asignatura/piloto/material_adicional/pesca_roma.pdf  

García-Bellido P., 1991, Las religiones orientales en la península Iberica: documentos numismáticos, 1. AEspA, 

64: 37-81. 

García Vargas E., 2001, Pesca, sal y salazones en las ciudades fenicio-púnicas del sur de Iberia. J. Fenandez & 

B. Costa Eds., in: De la mar y de la tierra. Producciones y productos fenicio-púnicos. XV Jornadas de 

Arquelogía Fenicio-púnica, Ibiza, 2000. Trabajos del Museo arquelógico de Ibiza y Formentera, 47: 9-66. 

García Vargas E., Florido del Corral D., 2010, The origin and development of tuna fishing nets (Almadrabas). 

In: Ancient Nets and Fishing Gear. Proceedings of the International Workshop on “Nets and Fishing Gear 

in Classic Antiquity: a first approach”. Univer. Cadiz, Serv. Publicaciones and Aarhus University Press, 

Cadiz, Nov. 15-17, 2007: 205-228. 

Giovio P., 1524, De Romani piscibus libellus . Accedunt antiqua et recentiorum nomina pisci bum marininorum, 

lacustrium et fluviatilum quae in Jovii commentariis continentur. Romae: 1:144. 

Gogarín E., 1930, Ayamonte desde los primeros tempo de la historia. Inedito. 

Habibi M., 2011, Les salaisons de poisson dans le Maroc antique. Presented at the ICCAT-GBYP Symposium 

on Trap Fishery for Bluefin Tuna, Tangier. 

Herodotus, V b.C., Histroriae, lib.1 Ch. 62. 

Hurst H.R., 1994, Excavations at Chartage: the British Mission. The Circular Harbour, North Side. Oxford, vol. 

2.1. 

Levine D., 2006, Tuna in ancient Greece. University of Arkansas, American Institute of Wine and Food, New 

York: 9 p. 

Manfredi L.I., 1987, Melqart ed il tonno. In: Studi di Egittologia ed antichità puniche, Acquaro E. Pernigotti S. 

(eds.), Giardini Edit., Pisa: 1-105. 

Manzi-Giusi E., Siragusa G., Farina A., Dispenza T., 1986, Tonnare di Sicilia: indagine storico-geografica. 

Istituto di Scienze Geografiche, Facoltà di Magistero, Università di Palermo, Arti Grafiche Siciliane, 

Palermo. 

Marín Martínez A.P., 2011, Iconografía sagrada Fenicio-Púnica en las monedas de Hispania (Siglos III al I 

A.C.). El Futuro del Pasado, 2: 579-600. 

Mastromarco G., 1988, La pesca del Tonno nella Grecia antica: dalla realtà quotidiana alla metafora politica. 

Rivista di cultura classica e medioevale, 1-2: 229-236. 

Mattioli A., 1568, Discorsi di M. Pietro Andrea Mattioli nelli sei libri di Pedacio Discodoride Anazarbeo della 

materia Medicinale. Vincenzo Valgrisi Ed., Venezia: 1-655. 

Mederos Martín A., 2007, Los atunes de Gadir. Gerión, Vol. Extra: 173-195. 

Mederos Martín A., Escribano Cobo G., 2004, El comercio de sal, salazones y garum en el litoral Atlántico 

norteafricano durante la antigüedad. Empúres, 55: 231-246. 

2835

http://www.ucm.es/info/antilia/asignatura/piloto/material_adicional/pesca_roma.pdf


  

Merino J.M., 1991, La pesca desde la preistoria hasta nuestros dias. Departamento de Agricultura y Pesca, 

Gobierno Vasco, Vitoria-Gasteiz: 1-494. 

Mila y Pinell J., 1902, Memoria sobre la antigüedad de la pesca de los atúnes, importancía de esta industria y 

decadencia en que estuvo. La Coruña. 

Molina F., Jiménez S., 1983, La factoria de salazones de El Majuelo.In: Almuñécar. Arquelogía e Historia, 

Granada. 

Morales A., Antipina E., Antipina A., Roselló E., 2007, An ichthyoarchaelogical survey of the ancient fisheries 

from the Northern Black Sea coast. Archaeofauna, 16 : 117-172. 

Morales-Muñiz A., Roselló-Izquierdo E., 2007, Los atunes de Baelo Claudia y Punta Camarinal (s. II a.C.). 

Apuntes preliminares. In : Las cetariae de Baelo Claudia. Avance de las investigacíones arqueológicas en 

el barrio industrial (2000-2004). Arqueología Monografías, Sevilla : 489-498. 

Morales-Muñiz A., Roselló-Izquierdo E., 2008, Twenty thousand years of fishing in the Strait : the archeological 

marine fauna assemblages from southern Iberian. In : Human impacts on marine environments. 

University of California Press, Berkley : 243-278. 

Morales-Muñiz A., Roselló-Izquierdo E., Bernal D., Arévalo A., 2004, Proceso de despiece de tunidos. In : 

Garum y salazones en el Círculo del Estrecho. Granada : 176-177. 

Moreno Páramo A., Abad Casal L., 1972, Aportaciones al estudio de la pesca en la antigüedad. Habis, 2 : 209-

221. 

Muñoz Vincente A., de Frutos Reyes G., 1999, La industria pesquera y conservera púnico-gaditana : balance de 

la investigación. Nuevas perspectivas. Actos II Congreso de Arquelogia Peninsular, Zamora, 1966 : 49-

57. 

Muñoz Vincente A., de Frutos Reyes G., 2004, El comercio de las salazones en época fenicio-púnica en la bahía 

de Cadiz. Estado actual de las investigaciones : los registros arqueologicos. In : XVI Encuentros de 

Historia y Arqueología de San fernando. Las industria alfareras fenicio-púnicas de la Bahía de Cadiz. 

(San Fernando, 13-15 diciembre de 2000), Córdoba : 131-167. 

Oppianus, 177 b.C., Alieuticon. In: Salvini A.M., 1738, Della Caccia e della Pesca. Firenze : 1-510. 

Pepe C. (Ed.), 2006, Rotte dei tonni e luoghi delle tonnare nel Mediterraneo dalla preistoria ad oggi. Quaderni 

della Ricerca Scientifica, Serie Beni Culturali, Università degli Studi Suor Orsola Benincasa, Napoli, 5: 

1-199. 

Pérez Gomez F., Yañez Polo M., Hurtado Rodiguez L., 2007, Las Almadrabas de Atún rojo en Conil de la 

Frontera y aguas Atlántica del Estrecho, desde la antigüedad hasta nuestros días. UNESCO, Prgetto 

Oceanus, Cordoba : 1-174. 

Philostratus de Lemnos. III a.C., Imagines, 13. 

Plinius C.S., 65 AD? (re-edited in 1553), Historia Mundi. Naturalis Historia. Ed. Antonio Vicentino, Ludguni: 1-

882.  

Polibio, 220-146 b.C., Pragmateia. 

Ponsich M., Tarradel M., 1965, Garum et industries antiques antiques de salaison dans la Méditerranée 

occidentale. Bibl. Ec. Hist. Et. Hispan., PUF, Paris, 36: 1-36. 

Ponsich M., Tarradel M., 1988, Aceite de oliva y salazones de pescado. Factores geoeconómicos de Bética y 

Lusitania. Universidad Complutense, Madrid: 1-253. 

Powell, J. 1996, Fishing in the Prehistoric Aegean. Studies in Mediterranean Archaeology and Literature, pocket 

book n. 136, Paul Åströms Förlag, Jonsered, Sweden: 1-266. 

Purpura G., 1982, Pesca e stabilimenti antichi per la lavorazione del pesce in Sicilia: I. San Vito (Trapani), Cala 

Minnola (Levanzo). Sicilia Archeologica, anno XX (48): 1-45. 

Purpura G., 1989, Pesca e stabilimenti antichi per la lavorazione del pesce in Sicilia: III Torre Vendicari (Noto), 

Capo Ognina (Siracusa). Sicilia Archeologica, anno XXII (69-70): 25-37. 

Purpura G., 1992, Pesca e stabilimenti antichi per la lavorazione del pesce nella Sicilia occidentale: IV: un 

bilancio. Atti V Rassegna Archeologia Subacquea, Giardini Naxos, 19-21 Ottobre 1990: 87-101. 

Radclife W., 1921, Fishing from the earliest times. New York,: 1-250. 

2836



  

Ríos Jiménez S., 1999, La industria conservera de Ayamonte: desde su orígenes hasta la Segunda República. In: 

Parejo A. y Sánchez Picón A. (eds.): Economía andaluza e historia industrial, estudios en homenaje a 

Jordi Nadal: 657-673.  

Ripollés P.P., 2013, Ancient Iberian Coinage. DoDia, Documentos Digitale de Arquelogía 02, Museu de 

Prehistoría de València: 1-55. 

Ruiz Bravo C., 2009, Garum tarifanus: ¿feliz intuición de los tarifeños de hace XX siglos?. Aljarandra: Revista 

de estudios tarifeños, 73: 4-10. 

Santos Castroviejo S., 1990, Historia de la pesca y de la salazón. Vigo. 

Savas Lenger D., s.d., I tonni di Byzantion. www.ecologiadellanutrizione.it : 8 pag. 

Sillières, P. 1995, Baelo Claudia une cité romaine de Bétique, Madrid. 

Smidth J.K., 1876, Historical observations on the condition of fisheries among the ancient Greeks and Romans, 

and their mode of salting and pickling fish. Rep. U.S., Comm. Fish for 1873-1874 and 1874.1875: 15-16. 

Soler Cervantes M., 2011, Las salinas de Cabo de Gata (Almería).  

 www.culturandalucia.com/ALMER%C3%8DA/CABO_DE_GATA/LAS_SALINAS/Las_salinas_de_cab

o_de_gata_ARTICULO.htm  

Solinus G.G., III a.C., Collectanea Rerum Memoriabilium. Lib. 11. 

Strabonis, I a.C., Geografia, lib. V. De Situs Orbis, Lib. XVII. Reprint (1564), Erincum Petri, Basilae: 1-500. 

Theocritus, III b.C., Epigrams, XIII. 

Thomazi A., 1947, Histoire de la pêche, des âges de la pierre à nos jours. Edit. Payot, Paris : 1-645. 

Tekin O., 2000, Golden Horn and the Tunas of Istanbul. Istanbul Dergisi, Sayı 32 Golden Horn, Istanbul: 92-94.  

Torrente B., 2002, La pesca del tonno presso i Fenici ed i Greci. www.trapaninostra.it/libri/ : 3 p. 

Ulpianus G.D.A., III AD, Ad Edictum, lib. 68, dig. 8.4.13. 

Vargas G., Alberto E., Florido del Corral D., 2010, The origin and development of tuna fishing nets 

(almadrabas). In: Proceedings of the International Workshop on “Ancient Nets and Fishing Gear in 

Classical Antiquity. A First Approach”. Monographs of the Sagena Project 2. Aarhus University Press, 

Aarhus: 205-227. 

Various Authors, 2001, Conservas, aceite y vino de la Bética en el Imperio Romano. Actas del Congreso 

Internacional, Écija y Servilla, 17-20 de diciembre de 1998, Écija. 

Various Authors, 2004, Las Industrias alfareras y conservas fenicio-púnicas de la Bahía de Cádiz. XVI 

Encuentros de Historía y Arqueología de San Fernando, San Fernando . 13-15 de diciembre de 2000, 

Córdoba. 

Various Authors, 2006, Historia de la pesca en el ambito del Estrecho. I Conferencia Internacíonal, Puerto de 

Santa María, 1-5 de junio de 2004, Consejería de Agricultura, Pesca y Alimentación, Junta de Andalucía, 

Sevilla. 

2837

http://www.ecologiadellanutrizione.it/
http://www.culturandalucia.com/ALMER%C3%8DA/CABO_DE_GATA/LAS_SALINAS/Las_salinas_de_cabo_de_gata_ARTICULO.htm
http://www.culturandalucia.com/ALMER%C3%8DA/CABO_DE_GATA/LAS_SALINAS/Las_salinas_de_cabo_de_gata_ARTICULO.htm
http://www.trapaninostra.it/libri/


  

 

Figure 1. Distribution of the main fish salting factories in classic historical times (from V b.C. to V a.C.) in the 

Mediterranean Sea and in the adjacent seas. 
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Figure 2. Fish salting factory in Baelo Claudia (South Spain). 

 

Figure 3. Fish salting factory in Lixus (Atlantic coast of Morocco). 

 

Figure 4. Fish salting factory in Tipaza (Algeria). 
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Figure 5. Distribution of ancient towns where coins with tuna were mint in classic historical times (from V b.C. 

to V a.C.) in the Mediterranean Sea and in the adjacent seas. 
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a b         

Figure 6a (left). Hemiobol, Greek coin in silver from Cyzicus, c. 450 b.C. (0.36 g); obverse: forepart of boar 

running left, tunny fish upwards behind; reverse: head of roaring lion left, star of four rays above.  Figure 6b 

(right): Trihemiobol, Greek coin in silver from Cyzicus, c. 480 b.C. (0.82 g); forepart of boar running left, tunny 

fish upwards behind; reverse: head of roaring lion left. 

 

a b  

Figure 7a (left). Obol, Greek coin in silver from Cyzicus, c. 480 b.C. (0.80 g); obverse: forepart of boar running 

left, tunny fish upwards behind; reverse: head of roaring lion left, with incuse square.  Figure 7b (right): El 1/48 

Stater, Greek coin in silver from Cyzicus, c. 600 b.C. (0.39 g); obverse: head of tuna right; reverse: incuse square 

with swastika. 

 

a b  

Figure 8a (left). El 1/24 Stater, Greek coin in electrum from Cyzicus, V b.C. (0.69 g); obverse: Zeus 

AËtophoros kneeling right on tunny right; reverse: incuse square with swastica.  Figure 8b (right): El 1/12 

Stater, Greek coin in electrum from Cyzicus, c. 500 b.C. (1.34 g); obverse: ram’s head left, tuna above; reverse: 

quadripartite incuse square with swastica. 

 

a b  

Figure 9a (left). El Stater, Greek coin in electrum from Cyzicus, c.500 b.C. (16.1 g); obverse: Head of Apollo, 

wearing laurel wreath, facing slightly right; below, tuna right; reverse: quadripartite incuse square.  Figure 9b 

(right): El Stater, Greek coin in electrum from Cyzicus, c. 500 b.C. (16.23 g); obverse: Panther standing left on 

tuna, raising right forepaw; reverse: quadripartite incuse square. 
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a b  

Figure 10a (left). El Hemihekte, Greek coin in electrum from Cyzicus, c.500 b.C. (1.3 g); obverse: Triton left 

holding wreath in left hand, on tuna left; reverse: quadripartite incuse square.  Figure 10b (right): El Hemihekte, 

Greek coin in electrum from Cyzicus, c. 600 b.C. (1.33 g); obverse: Panther standing left on tuna, raising right 

forepaw; reverse: quadripartite incuse square. 

 

 

a b  

Figure 11a (left). El Hemihekte 1/12 Stater, Greek coin in electrum from Cyzicus, c.550 b.C. (1.33 g); obverse: 

Triton(?) left, holding tuna; head of tuna to left; reverse: quadripartite incuse square.  Figure 11b (right): El 

Hekte 1/6 Stater, Greek coin in electrum from Cyzicus, c. 600 b.C. (2.71 g); obverse: Eagle standing right on 

tuna left; to upper left, tuna right; reverse: quadripartite incuse punch. 

 

a b  

Figure 12a (left). El Hekte 1/6 Stater, Greek coin in fourrée from Cyzicus, c.500 b.C. (2.01 g); obverse: Sphinx 

standing left; below, tuna left; reverse: quadripartite incuse punch.  Figure 12b (right): El Hekte, Greek coin in 

electrum from Cyzicus, c. 500 b.C. (2.67 g); obverse: Facing head of gorgoneion with protruding tongue, set on 

tuna left; reverse: quadripartite incuse square. 

 

a b  

Figure 13a (left). El Hekte, Greek coin in fourrée from Cyzicus, c.500 b.C. (2.01 g); obverse: Sphinx standing 

left; below, tuna left; reverse: quadripartite incuse square.  Figure 13b (right): El Hekte, Greek coin in electrum 

from Cyzicus, V b.C. (16.7 g); obverse: Head of Attis right, wearing Phrygian headdress; below, tuna right; 

reverse: quadripartite incuse square. 
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a b  

Figure 14a (left). Double AE, neo-Punic Phoenician coin in bronze from Sexis, II b.C.; obverse: Melkart head 

right, club on left shoulder; reverse: two tunas right, SKS inscrption.  Figure 14b (right): Semis, neo-Punic 

Phoenician coin in bronze from Sexis, c. 200 b.C. (4.4 g); obverse: Helmet male head right; reverse: Tuna-fish 

right, Phoenician letter 'aleph' above. 

 

a b  

Figure 15a (left). Semis, Phoenician Punic coin in bronze from Gadir, II b.C.; obverse: Head of Melkart-

Herakles left, wearing lion's skin headdress; club on left shoulder; reverse: Tuna left, Phoenician script MP'L 

above and 'GDR below.  Figure 15b (right): Semis, Iberian coin in bronze from Baesuri, II b.C. (2.2 g); 

obverse: inscription BAE; reverse: Tuna-fish left. 

 

a b  

Figure 16a (left). Semis, Phoenician Punic coin in bronze from Sexsi, c. 200 b.C. (4.4 g); obverse: helmet male 

head right; reverse: Tuna-fish right, Phoenician letter “aleph” above, neo-Punic inscription SKS below. Figure 

16b (right): As, Iberian coin in bronze from Ilipense, c. 200 b.C. (35 g); obverse: grain ear; reverse: Tuna-fish 

swimming right, crescent above between two stars, legend “ILIPENSE” below. 

 

 

a b  

Figure 17a (left). As, Phoenician Punic coin in bronze from Abdera, II b.C.; obverse: Tetrastyle 5temple; 

reverse: Punic inscription BDRT, two tuna fish left.  Figure 17b (right): As, Phoenician Punic coin in bronze 

from Salacia - Ketouibon, c. 150 b.C. (13.53 g); obverse: inscriptrion CAVONIE SISCRA, laureate bearded 

head facing to left, dotted border; reverse: two tunas swimming right. 
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a b  

Figure 18a (left). Sextants (?), Phoenician Punic coin in bronze from Gadir, I b.C.; obverse: Head of Melkart-

Herakles left, wearing lion's skin; reverse: tuna left, Phoenician letter “aleph” below.  Figure 18b (right): 

Quadrans – Quarter unit, Phoenician Punic coin in bronze from Gadir, 237 b.C.; obverse: Helios head facing; 

reverse: Phoenician script MP'L above and 'GDR below, Phoenician letter 'aleph' between two tuna-fish right. 

 

a b  

Figure 19a (left). Quadrans – Quarter unit, Phoenician Punic coin in bronze from Ituci, I b.C.; obverse: grain 

hear; reverse: legend ITUCI, tuna right, crescent above.  Figure 19b (right): unknown Greek coin unit from 

Thurium, IV b.C.; obverse: helmeted bust of Athena right; reverse: Bull right, head reverted; tuna fish right in 

exergue. 

 

a b  

Figure 20a (left). Hemidrachm, Phoenician Punic coin in silver from Gadir, 237 b.C. (2.36 g); obverse: Head of 

Melkart-Herakles left, wearing lion's skin headdress; club on left shoulder; reverse: tuna-fish left Phoenician 

script MP'L above and 'GDR below.  Figure 20b (right): Drachm, Phoenician Punic coin in silver from Gadir, 

III b.C. (3.3 g); obverse: Head of Melkart-Herakles left, wearing lion's skin headdress; club on left shoulder; 

reverse: tuna-fish left Phoenician script MP'L above and 'GDR below. 

 

a b  

Figure 21a (left). Tetradrachm, Phoenician Punic coin in silver from Cyzicus, 350 b.C. (15.21 g); obverse: 

ΣΩΤΕΙΡΑ, Head of Kore Soteira left, hair in sakkos; reverse: legend KI-ZI, Head of lion left, tuna fish left 

below; wreath behind.  Figure 21b (right): Tetradrachm, Phoenician Punic coin in silver from Cyzicus, 413 b.C. 

(14.67 g); obverse: ΦΑΡ−Ν−[Α]−ΒΑ, head of Pharnabazos right, weaing satrapal cap tied below his chin, and 

diadem; reverse: Ornate ship’s prow left, decorated with a griffin and prophylactic eye; before and aft, two 

dolphins downward; below, tuna left. 
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