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AN UPDATED BIBLIOGRAPHY ON BLUEFIN TUNA TRAP FISHERY

Antonio Di Natale!

SUMMARY

The trap fishery for bluefin tuna (Thunnus thynnus) is the most ancient fishery industry in the
world, being active since at least twenty-six centuries. The great importance of this activity for
providing seafood to humans was always documented by many writers, even in historical times.
This revised work provides a comprehensive bibliography on the tuna trap fisheries, mostly
focused in the Eastern Atlantic and Mediterranean, including also papers on various aspects of
the bluefin tuna biology and ecology when they are linked to the trap fisheries. Furthermore, the
list now includes references of audio-visual products related to tuna traps. This updated
bibliography was set together to serve the scientists and to help them in finding some rare
references which might be useful for their work.

RESUME

La pécherie des madragues pour le thon rouge (Thunnus thynnus) est la plus ancienne industrie
de péche, active depuis au moins vingt-six siecles. La grande importance de cette activité comme
étant une source d”alimentation pour les étres humains a toujours été documentée par différents
écrivains, méme durant les temps anciens. Le présent travail révisé fait état de la bibliographie
exhaustive relative aux pécheries des madragues pour le thon rouge principalement dans
I”Atlantique Est et la Méditerranée, tout en incluant aussi des publications ayant traité divers
aspects de la biologie et I"écologie du thon rouge en relation avec la technique de péche aux
madragues. En outre, la liste inclut désormais des références de produits audio-visuels relatifs
aux madragues pour le thon rouge. Il s"agit d"une bibliographie actualisée qui servira aux
scientifiques en leur permettant de disposer de quelques rares références qui pourraient leur étre
utiles dans leurs travaux de recherche.

RESUMEN

La pesqueria de almadrabas de at(n rojo (Thunnus thynnus) es la industria pesquera mas
antigua del mundo y esta activa desde al menos veintiséis siglos. La gran importancia de esta
actividad a la hora de proporcionar a los humanos alimentos procedentes del mar ha estado
documentada siempre por varios escritores, incluso en tiempos antiguos. En este trabajo
actualizado se facilita una bibliografia exhaustiva sobre las pesquerias de almadrabas, sobre
todo por las areas del Atlantico este y del Mediterraneo, y se incluyen también documentos sobre
varios aspectos de la biologia y ecologia cuando éstos estan vinculados con las pesquerias de
almadrabas. Ademas, la lista incluye actualmente referencias de productos audiovisuales
relacionados con las almadrabas de atin. Esta bibliografia actualizada esta destinada a los
cientificos, para que éstos puedan disponer de algunas raras referencias que podrian resultarles
atiles para su trabajo.
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1. Foreword

This paper was prepared for updating the first overview of the literature which concerns, sensu lato, the trap fishery
for Bluefin tuna (Di Natale, 2012). As a matter of fact, between 2011 and 2017, taking advantage of the ICCAT
Atlantic-wide Research Programme n Bluefin tuna (GBYP) and the many documents revised in its framework, it
was possible to further improve the first dedicated bibliography on this fishery, which extists since very ancient
times.

As stated in many previous papers published in the GBYP framework, the tuna trap fishery is certainly the most
ancient industrial activity, because it is well known that “tuna traps” were operating in ancient times in Greece,
while tuna traps were also very active during the Phoenicians and Roman times, in many coastal areas. More
ancient data are not very well defined. Since the beginning of its history, this activity was based on a true industrial
organisation: the same owner (or family) was organising in the same site the fishing activities, the fabrication of
ropes, the net storage, the dried salt plant, the structure for salting the fish meat and for preparing the “garum”
sauce, quite often even the pottery plant for producing the amphorae which were the containers at that time. In
several cases, the owner was also organising the marketing, the initial trade and the transport of the production.

The industrial relevance of the tuna trap fishery since historical times and its long history created also the basis for
a very interesting literature, dating back about 26 centuries. Important information on bluefin tuna fishery is
included in many classical papers, sometimes with several useful descriptions. Examining the available literature,
it is clear that there is an important gap in our information for more than 10 centuries, from 111 a.C. to about the
X1 century, while many texts were available from the XVI century on. The peak of literature production on
arguments related to the tuna traps was between the XIX and the XX century, but many papers were available also
in the XVIII century. More recently, in the first part of the XXI century, several papers on tuna trap fishery have
been produced, sometimes taking advantages also from the opportunities provided by the web.

There are very few comprehensive works on Bluefin tuna literature. The most important precedent was provided
by Genevieve Corwin, an American scientist who published a comprehensive “Bibliography of the Tunas” in
1929. This small booklet is very rarely quoted by modern scientists because it is not easy to find, but it is one of
the best reference book for many species of tunas and their fisheries. Now its electronic version is also available
on the web (http://oac.cdlib.org/view?docld=kt338n996q&brand=oac4&doc.view=entire_text ). It was followed
by an update by Van Campen and Hoven (1956), which is now also availablele on the web
(http:/ffishbull.noaa.gov/57-1/vancampen.pdf ) and which escaped to most of the tuna scientists in recent years.
Other literature reviews were provided by De Buen (1927b), Heldt (1929a, 1931), Morovi¢ (1959, Mather et al.
(1995) and Di Natale (2012).

The list of books and scientific papers here provided is still certainly incomplete and we hope that this work may
further stimulate scientists to provide additional titles to the ICCAT GBYP, with the purpose to create a complete
reference literature list to be used by all the colleagues working on this subject or on related subjects, for helping
them in their work.

2. Criteria

The bibliography on tuna trap fishery, or in various ways related to the tuna trap activity, which has been collected
so far, includes a total of 2,398 titles in many languages and from various origins. Classic works have been also
included, according to their original edition when possible or to the earliest available reprint. Electronic papers
available on the web were also taken into account. This updating also includes a section on audio-visual products
(movies, videos, creative slides stories, audio cd, etc.), because the trap fishery is also an important part of the
culture from many points of views, but also because most of these products clearly shows this ancient fishing
activity. The ancient and recent songs related to this fishery are an important part of this culture, with roots going
back deep in the history.

The main criteria for selecting the bibliography was obviously related more to the content than the title, because
each scientific, literary or historical work was included only when some parts of the text were related to the tuna
trap fishery or when the samples (in case of papers on tuna biology) were collected from tuna traps. The same
criteria were used for selecting the audio-visual documents, but in this case the selection was much simpler.
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Except for very few exceptions, this review does not include the many hundreds of historical documents which
are in many archives, both public and private, which were also explored and mentioned in several papers listed in
this work. At the same time, it was decided to exclude papers or audio-visual documents where the contents were
minimal from a knowledge point of view.

In ancient papers, the reference was selected when dealing with tuna fishery or in general with the natural history
of tuna related to the fishery at that time, which was mostly based on tuna trap fishery.

For practical and scientific reasons, the bibliography includes only books, scientific papers and other types of
written documents, while the audio-visual catalogue includes all other types of documents.

3. Analysis of the nationality of the first author

The previous paper concerning the tuna trap bibliography (Di Natale, 2012) analised the main contents of each
paper by subject (general issues, fishery, historical aspects, Bluefin tuna biology, socio-economic aspects, rules
and laws, Bluefin tuna migrations, conflicts or various types of impacts, architectural aspects, bibliography, and
other various subjects) and by geographical area covered by each paper. This very first analysis was quite useful
for having a general overview of the information covered by the bibliography.

In this second overview the attention is more focused on the nationality of the first author of each document,
because this can provide an additional set of information.

In total, it was possible to examine and list 2,398 documents, corresponding to 2,216 papers and 182 audio-visual
documents, possibly the most extended documentation on a single fishery, even if it is still surely incomplete.

A very large part of the documents (about 41.7%) has an Italian as first author, clearly showing the relevance of
the trap fishing activity for the Italians from many points of view, but also a marine literature tradition. Spain is
the second nationality in number of documents (about 28.4%), again because of the huge importance of this fishery
both in the Spanish peninsula or in other areas where Spain managed this activity in historical times. The French
nationality is the third, with about 12.3% of the documents, again because of the importance of this fishery, but in
this case mostly for the historical activities developed and carried out by French scientists in some North African
countries.

Many documents (about 3.2%) have been produced by International organisations, because this fishery is under
the management of ICCAT, even if it was partly studied also by the FAQO or other International Commissions or
Committees.

The other countries where tuna trap activities or scientists were present in the past, in the order: Portugal, Morocco,
USA, United Kingdom, Tunisia, Turkey, Germany, Greece, former Yugoslavia, Libya. Japan, Canada, Norway,
Croatia and Algeria, are less represented, for various reasons, including in some cases the fact that several papers
concerning the trap fishery activities in these countries were also written by foreign scientists.

The latter is also the reason why various authors are from countries where the trap fishery never existed.

Table 1 shows the number of documents by the nationality of the first author, while Figure 1 graphically represents
the same data.

4. Discussion

This last updated bibliography required an incredible amount of work and a lot of attention, due to the fact that
several documents were published not by tuna scientists, but by historians, archaeologists, economists,
sociologists, literates or journalists, making the search very wide and difficult, certainly very multidisciplinary. In
many cases, when checking a document, it was possible to discover additional literature which was previously not
available, transforming a part of this work as a continuous journey following an Ariadne’s thread.

At the same time, during this heavy work, it was amazing to learn so many details about this very ancient fishery,

again the very first industrial activity in the history. Going through the various titles (and the text behind) in the
bibliography it is possible to find important amounts of catch data, of fishery information, historical environmental
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information, social and economic aspects, while in many papers there are various aspects related to the ancient
culture linked to this fishery, mirroring its extremely ancient historical roots. It is very clear that the trap fishery
created a transversal culture between different countries, contaminating the local cultures with ancient songs and
beliefs, but also with a know-how that remained almost the same since centuries, with very limited technological
improvements, mostly in the last decades. These improvements are much more important whenever we look at the
canning industry using the products of this fishery, because several of these improvements (the key-wind system
for the cans, the tuna preserved in oil, the tuna preserved in salt, etc.) are still in current use, while others were
recovered in recent years (i.e.: the ancient garum sauce).

The large number of titles which are now available surely constitutes a very useful reference list for the colleagues
working on this fishery and on Bluefin tuna in general, and it includes also extremely rare papers, like the unique
originals of the illuminated royal privileges providing the licences and faculties for setting-up and operate tuna
traps (Carlos 111, 1789, 1790, Figure 2 and Figure 3). This new and updated list is an important addition to the
many efforts done by the ICCAT GBYP in this field.

The opportunity provided in recent times by the web is improving the number of available articles on the trap
fishery, particularly those concerning single places where the tuna traps were located in the past or the few where
they are still active.

At the same time, the recent opportunities provided by the web encouraged many people to make public several
videos on traps, including some old ones that were already in the availability of ICCAT GBYP. The audio-visual
documentation is particularly important from several points of view. Some examples are provided by the famous
film produced and directed by Alliata di Villafranca et al. (1947), another directed by De Seta (1955), a third one
directed by Quilici (1970), a fourth one by Velo and Mantilla (1933), all masterpieces of the cinema history, for
different reasons.

It is possibly interesting to point out why the film titled “La tonnara” (“The tuna trap”, the first of this short
selection) is so important in the cinema history and who are the persons behind it. The main promoter and author
of this film was an old friend of mine, a noble Sicilian man who died in 2015. His full name and the list of titles
he had is amazing: Francesco Giuseppe Felice Immacolata Melchiorre Baldassarre Gaspare Dazio Signoretto
Alliata, XIV Prince of Villafranca and of the Holy Roman Empire, Serene Highness, Grande de Espafa of first
class, Duke of Salaparuta, Prince of Valguarnera, of Montereale, of Ucria, of Trecastagni, of Buccheri, of Castrorao
and of Saponara, First Mayor Courrier of the Kingdom of Sicily and Knight of Malta. Beside this curiosity, the
film was made by a company, Panaria Film, owned by various nobles having a high cultural level and peculiar
filming skills, which has a special place in the history of the Italian and world cinema, because they produced also
very famous films. As concerns this specific film, which is mostly a documentary, it was the first professional
movie where a professional underwater filming camera was used and this is a milestone in both the cinema history
and the history of underwater filming cameras.

The second film (titled “I Contadini del Mare”, the Sea Farmers) is another documentary with many sociologic
aspects. The director was Vittorio De Seta, a Sicilian who died in 2011, a famous film director and screenwriter
who won various important prizes and who made many documentaries on the poor conditions of the Sicilian
workers at that time. He also focused some documentaries on several fishery aspects, but always without any
external voice for the story-telling, leaving the original voices and songs narrating the story. It is exactly the case
of this film, showing the reality of the tuna trap fishery in the SW part of Sicily, in the old tuna trap of Capo
Granitola near Mazara del Vallo (Trapani). All his movies are considered masterpieces of the “new realism” in the
cinema history.

The third film (“La tonnara di Favignana”, the tuna trap in Favignana) was directed by Folco Quilici, another very
good friend of mine since many years, one of the most known Italian film maker for films about the sea and a
highly reputed writer, author of many books. Quilici was also the first in using the underwater professional
videocamera for a part of the underwater shots within the famous film “Sixth Continent” (“Sesto Continente” in
the original title) in 1954, the first underwater film made in colour. The movie on the tuna trap of Favignana was
made under the production of Istituto Luce, one of the historical films and documentaries producer in Italy.

The fourth film (“Almadrabas”, the tuna traps) was directed by both Carlos Velo and F.J. Mantilla, written by
Carlos Velo, one of the most famous Spanish expert in documentary on nature and social aspects, who died in
1988. This documentary on the Spanish tuna traps, made on behalf of the Consorcio Almadrabero, was the first of
his long career and a basic visual document on the trap fishery and the social condition of the tuna fishermen at
that time. Being Carlos Velo a biologist, his entire filmography was based on serious scientific issues.
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Another important documentary is the one produced in 1956 by the Spanish film directors José Maria Fernandez
de San Juan and Ernesto Halfter, titled “Costas del Sur” (Southern Coasts). Besides the relevant documentary
importance of this film, which was again supported by the Consorcio Naciénal Almadrabero, the Spanish National
association of the tuna trap industry at that time, it is the first film on tuna traps in colour, specifically in Agfacolor.

There is another old documentary (“A Almadraba atuneira”, the tuna trap) which is important from an
anthropological point of view, but also as the last document on a tuna trap in Ilha de Abdbora (in the Portuguese
Algarve) which disappeared just the year after this film was made. This documentary was made by Antdnio
Campos in 1961, who was a pioneer Portuguese film-maker of visual anthropology, who died in 1999. He made
many documentaries, which are now the historical references of the Portuguese filmography.

In very recent years, the video documents had a very remarkable improvement, due to the web and to the
opportunities offered by the platforms YouTube and Vimeo. This technological opportunity resulted in a growing
number of videos that were made available, increasing the visual documentation on the trap fishery from several
points of view, quite often under a multidisciplinary approach. The web provided also the opportunity to recover
several very old documentaries or movies, which were very difficult to find in the past.

The audio documents are also important elements of the tuna trap culture, particularly those related to the rhythmic
songs used for setting the nets of for retrieving the nets of the death chamber, the famous Aja Mola (or Aiamola).
The origin of this ancient song is lost in the ancient times, while there are still several discussions about the real
meaning of Aja Mola: the most reputed is its Arabic origin GY3sG « &) “Allah, ya maw’lana” (Allah, my God), an
invocation used by groups of people when making a collective effort, asking for the help of Allah but at the same
time providing a rhythm useful for the effort, still very often used also in other fisheries than the tuna trap fishery
in North African countries and in Morocco in particular. Similar rhythmic songs are used in the collective fishery
for sardines on large pirogues in Senegal.

Therefore, the bibliography provides us the necessary scientific documents, while the audio-visual documents
provide other types of knowledge opportunities.

5. Conclusion

As it was mentioned in a previous paragraph, surely there are many papers and documents which are still missing
from this updated bibliography: they are possibly sitting in some countries where the access has been not possible
till now, or are in languages that cannot be easily found trough the web services. Many documents are certainly
still kept in ancient archives in several countries, both public or private, sometimes in churches, ancient libraries,
notary archives, old companies archieves, etc. We are aware that many other documents were kept by the families
of the tuna trap owners, and it was possible to recover only a very small number of these important archives.
Indeed, this is a never-ending work and we should be conscious that this work will be never completed

This updated bibliography is a further step for improving the scientific tools provided by the ICCAT Atlantic-wide
Research Programme for Bluefin Tuna (GBYP) to all scientists of various disciplines who are studying the Bluefin
tuna (Thunnus thynnus L.) and particularly the trap fishery.

As a matter of fact, this is just a part of the vast literature existing on the Atlantic Bluefin tuna, which should be
re-assembled and updated somewhere in the future, a task which surely will be not easy.

Another objective for the future is to build again a comprehensive and annotated bibliography, updating the only
two available so far (Corwin, 1929; Van Campen and Hoven, 1956), possibly using the new informatic tools we
have, but this will require another very important amount of work and it will be a task able to demand several
years, because it would be necessary to examine each single paper or document. Anyway, this future and difficult
work will result in a very important improvement of the opportunities for the tuna scientists.

The inclusion of the audio-visual documents resulted in a further step-forward in the availability of knowledge on
this specific fishery, under different aspects.

There is a special note which is important to include in this paper. In recent years, many scientists and particularly

(but not only) young colleagues are enforcing a sort of selective attitude when they prepare their papers, avoiding
even to mention papers which were not published in peer-review journals. This attitude is clearly causing a sort of
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scientific disaster, because there are several very recent papers which are not at all using the knowledge available
till the ‘70s, which sometimes means forgetting the largest part of the scientific knowledge we already have.

Particularly in the case of the Bluefin tuna fishery, the opportunities that the scientists had for collecting biological
samples and for observing the composition of catches over the various months of the year in the free-access fishery
until the development of the tuna farming and the enforcement of the quota regime were uniques, and these
opportunities are not available anymore; not considering the papers available from these authors is fundamentally
a non-scientific approach. As a matter of fact, in recent papers, quite often it is possible to read observations
described as “new”, when they were already available in old papers. Unfortunately, this unacceptable attitude,
which is far from any good scientific approach from my point of view, is every year more commonly adopted
(mostly for academic career reasons, for enforcing the impact factor and the citation index, two academic scoring
factors which were theoretically reasonable, that are now resulting in several fundamental distorsions in many
cases): following this absurd approach, even Pliny the older, Aristoteles, Linnaeus, Darwin, Mendel and all the
old authors cannot be included in the bibliography of the most modern scientific papers because their works were
published without referees! It is certainly an extreme example, but it fits well many recent situations.

The concept behind this paper is exactly the opposite: luckily we have an incredible amount of available knowledge
concerning this fishery and this species, even if it is still not sufficient from many points of view. Let’s use it.
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Table 1. Details about the number of references available in this paper, according to the nationality of the first
author, in number and percentage.

TRAP BIBLIOGRAPHY BY THE ORIGIN OF THE FIRST AUTHOR

Country n. %

Italy 1000 41.701
Spain 681 28.399
France 294 12.260
Internationa Org. 76 3.169
Portugal 58 2.419
Morocco 54 2.252
USA 50 2.085
United Kingdom 31 1.293
Tunisia 29 1.209
Turkey 18 0.751
Germany 18 0.751
Greece 17 0.709
Jugoslavia (former) 12 0.500
Libya 11 0.459
Japan 10 0.417
Canada 7 0.292
Norway 6 0.250
Croatia 6 0.250
Algeria 3 0.125
Austria 3 0.125
Denmark 2 0.083
Ukraina 2 0.083
Russia 2 0.083
Malta 2 0.083
Egypt 1 0.042
Belgium 1 0.042
South Africa 1 0.042
Israel 1 0.042
Australia 1 0.042
Vietnam 1 0.042
Total 2398 100
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Figure 1. Graphic representation of the different numerosity of the references, according to the nationality of the first author.
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Figure 2. Front pages of the two illuminated royal licences y faculties provided by the King of Spain, Carlos IlI
in 1789 (lower image) and 1790 (upper image) to the Earl of Lalaing for deploying and manage the tuna trap along

the coast of Tortosa (Catalufia, Espafia).
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Figure 3. Details of the internal pages of the illuminated royal faculty provided by the King of Spain, Carlos Il
in 1790 to the Earl of Lalaing for operating and manage the tuna trap along the coast of Tortosa (Catalufia, Espafia).
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