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Zum Geleit

Der vorliegende Sammelband kam auf Initiative von Tennes Bekker-Nielsen und Ruthy
Gertwagen zustande. Die Autoren folgten deren Einladung, zur Entwicklung einer Okoge-
schichte des Mittelmeers und des Schwarzen Meers beizutragen. Die Drucklegung wurde
von der Forschungsinitiative ‘Oceans Past Initiative’ (ehemals ‘History of Marine Animal
Populations’) unterstiitzt.

Okogeschichte, verstanden als die Untersuchung der Wechselwirkungen zwischen
Mensch und Umwelt in historischer Perspektive, ist auf das Engste mit Historischer Geo-
graphie verflochten und weitet gleichsam deren Horizont. So ist dieser Band in den Geogra-
phica Historica hochst willkommen.

Eckart Olshausen und Vera Sauer






Contents

ZUITE GELEIE .ottt ettt st ettt e e e st st ene st ene s esenssaensetenesaenens 5
TITUSTIATIONS vttt ettt et a et s s ss et e s st se s ssestesenessenessesenssnensesenessenens 9
B 0] 03 AT P16 (o) o LT 13

Tonnes Bekker-Nielsen and Ruthy Gertwagen
INELOAUCHION ... 15

Arturo Morales-Muiiiz and Eufrasia Roselld-Izquierdo

Fishing in Mediterranean prehistory: an archaeo-ichthyological overview.........c........... 23
Dimitra Mylona
Fish and seafood consumption in the Aegean: variations on a theme..........cccccccovuuenuncen. 57

Christophe Morhange, Nick Marriner and Nicolas Carayon

The eco-history of ancient Mediterranean harbours..........ccveveverernernerernerceerecenenenn. 85
Ephraim Lytle
Status beyond law: ownership, access and the ancient Mediterranean.........c..ccecuveuence. 107

Carmen Alfaro Giner
Purple in the ancient Mediterranean world: social demand and the exploitation
Of MATINE TESOUITES .....uvvviiriii i 137

Robert I. Curtis
Ancient processed fish PrOAUCES .......cocveeureurecineirecineinicreinecreteeret ettt ssesseseanes 159

Dario Bernal-Casasola
Garum in context: new times, same topics in the post-Ponsichian era ...........cccoeuveunence. 187

Benedict J. Lowe
The trade in fish sauce and related products in the western Mediterranean ................... 215

Emmanuel Botte
Fish, craftsmen and trade in ancient Italy and Sicily.....c.ccocoecvererncrnenncrnceencrnesencrnennecnne 237

Enrique Garcia Vargas
Littoral landscapes and embedded economies: tuna fisheries
S DIOCUILULAL SYSEEIMS ...oceceuiceiicieireie ettt ettt 255



8 Contents

Tonnes Bekker-Nielsen
Ancient harvesting of marine resources from the Black Sea..........cccoocuvineiniinniniininncnan. 287

Constantin Ardeleanu
Fishing in the Lower Danube and its floodplain from the earliest times
to the tWentieth CENTULY ...ttt ese s eaeasenenaes 309

Ruthy Gertwagen
Towards a Maritime Eco-history of the Byzantine and
Medieval Eastern Mediterranean ... ssssssssssssssssssssssssens 341

Sabine Florence Fabijanec
Fishing and the fish trade on the Dalmatian coast in the late Middle Ages........ccocouc.... 369

Ferdinando Boero
Mediterranean SCEIMATIOS «...covvveirieeieeeeeieeetereeseeeet et e et ese st sseseesesessssesseseessensesesesssssssesensssan 387

Index of Persons
Index of PIaces .....coovvvvvereveiieeierereeeeesere e
Index of Sources
Index Of SPeCies ....coveuevreecerereueiriicrencieireceereenenns
Index of Subjects




[llustrations

Arturo Morales-Muiiiz and Eufrasia Rosell6-1zquierdo, Fishing in Mediterranean prehistory

Fig. L.1:
Fig. 1.2:
Fig. 1.3:

Fig. 1.4:

Fig. 1.5:

Fig. 1.6:

The Western Mediterranean, with principal sites mentioned in text. (Richard Szyd-
lak).

The eastern Mediterranean, with principal sites mentioned in text. (Richard Szyd-
lak).

The faunal composition, expressed as per cent NISP, in the Solutrean levels from
Cueva de Nerja. (After Morales and Roselld-1zquierdo, 2008).

Distribution of the two species of the genus Thunnus recorded in the Mediterra-
nean. (Taken, with modifications, from Whitehead et al. 1984; map by Richard
Szydlak).

Temporal evolution of Roman fish productions. Time intervals define the dom-
inant group in each stage given that all groups are documented throughout the
Roman period in non-industrial Mediterranean fish assemblages.

Pelagic fishes from the ancient Mediterranean include species never found in the
archaeological deposits.

Dimitra Mylona, Fish and seafood consumption in the Aegean: variations on a theme

Fig. 2.1:

Sites mentioned in text. (Richard Szydlak).

Christophe Morhange, Nick Marriner and Nicolas Carayon, The eco-history of ancient
Mediterranean harbours

Fig. 3.1:

Fig. 3.2:
Fig. 3.3:

Fig. 3.4:
Fig. 3.5:

Fig. 3.6:

Plan of Atlit and its harbour based on a drawing by A. Raban (From Haggi and
Artzy 2007).

The artificial harbour of Jezirat Faraun Coral Island (Egypt).

Submerged Roman harbor of Portus Julius (Puteoli, Italy). (Photo courtesy of the
Centre Jean Bérard, Naples).

Late medieval dredging of a harbour. (Woodcut from Olaus Magnus 1555, 420).
Evidence of ancient harbour dredging in Naples. (Photo courtesy of the Soprin-
tendenza Speciale per i Beni Archeologici di Napoli).

Deltaic progradation of the Acheloos delta (NW Greece) (After Vott 2007; Vott et
al. 2007).

Carmen Alfaro Giner, Purple in the ancient Mediterranean world

Fig. 4.1:
Fig. 4.2:
Fig. 4.3:
Fig. 4.4:

Fig. 4.5:

Experimentally produced purple dye. (Photo courtesy of A. Verhecken).

Statue of Augustus wearing a purple himation, Corinth Museum. (Author’s photo).
Venus and Mars: wall-painting from Pompeii. (Bridgeman Art Library).

Mosaic with ‘Remains of the feast’: Bolinus brandaris and Murex trunculus, Vati-
can Museums. (Author’s photo).

Gravestone of the purpurarius C. Pupius Amicus, Museo de Parma. (Photo cour-
tesy of the German Archaeological Institute, Rome, D-DAI-ROM-67.1633).



10

Illustrations

Robert I. Curtis, Ancient processed fish products

Fig. 5.1:

Fig. 5.2:
Fig. 5.3:

Fig. 5.4:
Fig. 5.5:

Fig. 5.6:

Malpe, India: Drying of salted fish outside the port harbour. (Wikipedia public
domain photo by Rudolph A. Furtado, 24 January 2008).

Modern processed fish. (Author’s photo).

Barrels containing salted anchovies await loading. Strait of Kerch, between Nym-
phaion and Tyritake. (Photo courtesy of Tonnes Bekker-Nielsen).

Salting vats (cetariae) at Sexi (mod. Almufiecar) in southern Spain. (Photo cour-
tesy of Benedict Lowe).

Dolia in ‘Garum Shop’ (Reg. 1.12.8) in Pompeii, first century AD. (Photo courtesy
of Benedict Lowe).

Residue of garum (allec) in a dolium of the ‘Garum Shop. (Author’s photo).

Dario Bernal-Casasola, Garum in context: new times, same topics in the post-Ponsichian era

Fig. 6.1:
Fig. 6.2:

Fig. 6.3:
Fig. 6.4:

Fig. 6.5:
Fig. 6.6:

Fig. 6.7:

Fig. 6.8:
Fig. 6.9:

Fig. 6.10:

Fig. 6.11:

Fig. 6.12:
Fig. 6.13:

The various stages of fish processing and their associated archaeological evidence.
Obverse of a coin from the mint of Gadir/Gades showing a tuna. (Museo Arque-
olégico Nacional, illustration courtesy of A. Arévalo).

Sites on the Strait of Gibraltar mentioned in text. (Richard Szydlak).

Tingitanian cetaria from Metrouna (Tetudan, Morocco), with murex middens sit-
uated nearby.

Murex midden at Metrouna under excavation. (Author’s photo).

Cetacean remains in archaeological sites from proto-historical and Roman times.
(After Bernal and Monclova 2011; map by Richard Szydlak).

Detail from the process of sampling of the ‘caramelized’” adhesions from a wall of
one of the salting tanks in Industrial Complex VI, Baelo Claudia. (Author’s photo).
Detail of the long-line (lines and hooks) found in Herculaneum.

Graffiti from Stabiae, showing long-lining from a boat.

Hooks and a bronze rod with hooks in the process of production, prior to separa-
tion, from the Phoenician deposits in La Fonteta (Gonzalez Prats 2010, 37, fig. 6,
no. 42286).

Roman net weight of the largest size found at Traducta; compare fig. 6.12. (After
Bernal 2010).

For comparison, a modern net weight from Chanca de Conil. (After Gémez 2011).
An example of the complexity of ancient fishing gear: a ‘potera’ for catching squid.
(Bernal 2010; Museo Arqueoldgico, Alicante, CS 5800).

Benedict J. Lowe, The trade in fish sauce and related products in the western Mediterranean

Fig. 7.1:
Fig. 7.2:

Fig. 7.3:
Fig. 7.4:

Fig. 7.5:

Pier 2, Cosa. (Author’s photo).

Remains of the harbour wall at Empuries, second to first century BC. (Author’s
photo).

The principal types of fish sauce amphorae. (After Bruno 2005; Keay 1984).

The excavation of the Secca dei Mettoni wreck. (Photo courtesy of ASSO, Arche-
ologia Subacquea Speleologia Organizzazione o.n.l. u.s.).

Principal wreck sites referred to in the text. (Richard Szydlak).

Emmanuel Botte, Fish, craftsmen and trade in ancient Italy and Sicily

Fig. 8.1:

Fish-salting factories mentioned in the text. (Richard Szydlak).



Fig. 8.2:
Fig. 8.3:
Fig. 8.4:
Fig. 8.5:
Fig. 8.6:
Fig. 8.7:

Fig. 8.8:
Fig. 8.9:

Hllustrations 11

Plan of the fish-salting factory of Cala Minnola on the Island of Levanzo. (Author).
Plan of the fish-salting site of Vendicari. (Basile 1992, fig. 4)

Plan of the fish salting site of Portopalo. (Basile 1992, fig. 12).

Plan of the fish-salting factories at Baelo Claudia (Spain). (Sillieres 1995, fig. 89).
Plan of the fish salting factory at Pachino. (Felici 2012, fig. 6)5

Vat capacity of the fish-salting factories of the Mediterranean and Atlantic coasts.
(Wilson 2006, fig. 5).

Plan of the fish-salting factory on Giannutri island. (After Rendini 2003).
Fragment of Dressel 21-22 from Cumae with titulus pictus indicating cet(us)
Cum(ae). (Author’s drawing and photo).

Enrique Garcia Vargas, Littoral landscapes and embedded economies: tuna fisheries as bio-
cultural systems

Fig. 9.1:
Fig. 9.2:

Fig. 9.3:

Fig. 9.4:

Fig. 9.5:

Fig. 9.6:

Fig.
Fig.
Fig.

Fig. 9.10:
Fig. 9.11:

9.7:
9.8:
9.9:

Satellite image of the Straits of Gibraltar.

Almadraba de vista y tiro at Conil, province of Cadiz. (After Safiez Reguart 1791-
1795).

Almadraba de buche at Ayamonte, province of Huelva. (After Safiez Reguart
1791-1795).

Almadraba of Barbate, province of Cadiz, showing the different compartments
(after Rodriguez Roda 1979).

Watchtower in Loma del Puerco, Chiclana, province of Cadiz. (After Regueira
and Regueira 1993).

Almadraba de vista y tiro of Conil, province of Cadiz, in an image from the 18th
century. (After Santos Garcia forthcoming).

Slaughter in the tonnara of Bonagia, province of Trapani, Italy. (After Ravazza 2000).
Hauling the catch on board in the tonnara of Bonagia. (After Ravazza 2000).
Plan of divari or reed enclosure in the lagoon of Missolonghi, Greece. (After
Guest-Papamanoli 1995).

Plan of the dalyan of Sira, Istanbul. (After Devedjian 1926).

Sicily, with sites mentioned in text. (Richard Szydlak).

Tonnes Bekker-Nielsen, Ancient harvesting of marine resources from the Black Sea

Fig. 10.1:
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.

Fig.
Fig.

10.2:

10.3:
10.4:

10.5:
10.6:
10.7:

10.8:
10.9:

The Black Sea, with sites mentioned in the text. (Richard Szydlak).

The Crimea and the Sea of Azov, with sites mentioned in the text. (Richard Szydlak).
Clay weights from Elizavetovka. (Marcenko, Zitnikov and Kopylov 2000, fig. 76).
Bone implements for making and mending nets, found at Elizavetovka.
(Maréenko, Zitnikov and Kopylov 2000, fig. 77).

Plan of Tyritake. (Gajdukevic 1971, pl. 51).

Plan of sector XIII at Tyritake. (Gajdukevic 1971, pl. 97).

A group of salting vats at the southern extremity (sector I) of the Tyritake settle-
ment during excavation. (Gajdukevic 1971, pl. 95).

The site of Tyritake in 2003. (Author’s photo).

Remains of a pipefish from the southern Black Sea, c. 240 BC. (Photo courtesy of
Inge B. Enghoff)



12

Illustrations

Constantin Ardeleanu, Fishing in the Lower Danube and its floodplain from the earliest
times to the twentieth century

Fig. 11.1:
Figs 11.2:
Figs 11.3:
Fig. 11.4:

Fig. 11.5:
Fig. 11.6:

Map of the Lower Danube region, showing sites mentioned in text. (Richard Szy-
dlak).

Coin of Histria (Istrus) showing eagle and dolphin on reverse. (Photo courtesy of
Numismatik Naumann, Munich).

Coin of Histria (Istrus) showing eagle and dolphin on reverse. (Photo courtesy of
Dr. Busso Peus Nachfolger Miinzhandlung, Frankfurt).

Fishing gear found at Dinogetia. (Barnea 1969, fig. 32).

Fishing gear found at Pécuiul lui Soare. (Diaconu and Valceanu 1972, fig. 71)
Fishing implements found at Pacuiul lui Soare, 14th century AD. (Diaconu and
Baraschi 1977, fig. 20).

Sabine Florence Fabijanec, Fishing and the fish trade on the Dalmatian coast in the late
Middle Ages

Fig. 12.1:
Fig. 12.2:

The Adriatic sea, with sites mentioned in text. (Richard Szydlak).
Fish exports from Split in selected years during the sixteenth century.

Ferdinando Boero, Mediterranean Scenarios

Fig. 13.1:
Fig. 13.2:

Fig. 13.3:

Fig. 13.4:

The Oceanic Conveyor Belt. (After Tillinger 2011).

The circulation in the Mediterranean Sea. (Artwork by Alberto Gennari after
Boero 2015).

Top: Circulation patterns in the Adriatic Sea. Below: The regime shifts that have
characterized Adriatic ‘ecological history’ from the *70s to present. (Alberto Gen-
nari).

The Fish-Jellyfish transition, with a tendency towards the prevalence of jelly-
fish-eating species. (Alberto Gennari).



Aelian, NA

Al
ap.

ARC
Athenaeus

BAR
BE

BP
BSR
CIESM

CIL
CIRB
CoCoNet

Dig.

DITTENBERGER,
Sylloge®

EEZ

EMT

FAO

FGrHist

FL
ICAZ
ICret
IGT?
IG 112

IGIV

Abbreviations

Aelian. On the Characteristics of Animals [De Natura Animalium], with
an English translation by A.E ScHOLFIELD (LCL 449). Cambridge MA
1971-2.

Archaeo-ichthyology

apud (i.e. the passage in question is preserved in the text of another au-
thor)

Archaeological Research and Consultancy, Groningen.

Athenaeus, The Learned Banqueters [The Deipnosophists] 1-8, with an
English translation by S.D. Orson (LCL 204, 208, 224, 235, 274, 327, 345,
519). Cambridge MA 2007-12.

British Archaeological Reports. Oxford.

Bulletin épigraphique. Paris.

(years) before present

Broad Spectrum Revolution

Commission Internationale pour I'Exploration Scientifique de la Méditer-
ranée

Corpus Inscriptionum Latinarum. Berlin.

Corpus Inscriptionum Regni Bosporani. Leningrad 1965.

Towards COast to COast NETworks of marine protected areas (from the
shore to the high and deep sea), coupled with sea-based wind energy po-
tential.

MomMmsEN, T. and P. KRUGER (eds), The Digest of Justinian, with a transla-
tion by A. WaTson. Philadelphia 1985.

DITTENBERGER, W. (ed.) 1915-1924. Sylloge Inscriptionum Graecarum.
Third edition. Leipzig.

Exclusive Economic Zone

Eastern Mediterranean Transient

United Nations Food and Agricultural Organisation

JacoBy, E 1924-1958. Die Fragmente der griechischen Historiker. Berlin
1923-

Fork length

International Council for Archaeozoology

HALBHERR, E and M. Guarpucci (eds) 1935-1950. Inscriptiones Creti-
cae. Rome.

D. Lewis and L. JEFFERY (eds) 1981-1994. Inscriptiones Graecae I: Inscrip-
tiones Atticae Euclidis anno anteriores (3rd edition). Berlin.

KIRCHNER, J. (ed.) 1913-1940. Inscriptiones Graecae 11 et I11: Inscriptiones
Atticae Euclidis anno posteriores (2nd edition). Berlin.

FRAENKEL, M. (ed.) 1902. Inscriptiones Graecae IV = Inscriptiones graecae
Aeginae, Pityonesi, Cecryphaliae, Argolidis. Berlin.



14

IGIV21
IGIX.1?
IGXI.2

IG XIL.9

IG XII Suppl.

IJNA
IK
ILS
IMT

indet.
IOSPE

IRPCddiz
IScM

LCL

LGM
MBSE
MEFRA
MNI

NISP
Oppian,
On Fishing
PCG

Pliny, NH

POxy
RE

SEG
SESAME
SL
sp./spp.
Strabo

Abbreviations

HILLER vON GAERTRINGEN, E (ed.) 1929. Inscriptiones Graecae IV. In-
scriptiones Argolidis (2nd edition). Fasc. 1, Inscriptiones Epidauri. Berlin.
KLAFFENBACH, G. (ed.) 1932-1968. Inscriptiones Graecae IX.1 (2nd edi-
tion). Berlin.

DurrBAcH, F (ed.) 1912. Inscriptiones Graecae XI. Fasc. 2, Inscriptiones
Deli. Berlin.

Z1EBARTH, F. (ed.) 1915. Inscriptiones Graecae XIL.9. Inscriptiones Euboeae
insulae. Berlin.

HILLER VON GAERTRINGEN, E. (ed.) 1939. Inscriptiones Graecae XII. Sup-
plementum. Berlin.

International Journal of Nautical Archaeology and Underwater Exploration
Inschriften griechischer Stidte aus Kleinasien. Bonn.

Dessau, H. (ed.) Inscriptiones Latinae Selectae. Berlin 1892-1916.
BARTH, M. and J. STAUBER (eds) 1996. Inschriften von Mysia und Troas.
Munich.

undetermined species

LATYSCHEYV, B. 1885. Inscriptiones antiquae Orae Septentrionalis Ponti Eu-
xini Graecae et Latinae. St Petersburg.

J. GONZALEZ, Inscripciones Romanas de la provincia de Cddiz, Cadiz 1982.
Daciae et Scythiae Minoris antiquae. Series altera: Inscriptiones Scythiae
Minoris graecae et latinae. Bucharest 1983-

Loeb Classical Library

Late Glacial Maximum

Mediterranean-Black Sea ecosystem

Meélanges de I’Ecole Frangaise de Rome. Antiquité. Paris.

Minimum number of individuals

Number of Identified SPecimens

Oppian, Colluthus, Tryphiodorus, with an English translation by A.W.
Mair (LCL 219). Cambridge, MA 1963.

KasseL, R. and C. AusTIN (eds) 1983-2001. Poetae Comici Graeci 1-8.
Berlin.

Pliny the Elder, Natural History, with an English translation by H. Rack-
HAM and W.H.S. Jongs (LCL 330, 352-3, 370-1, 392-4, 418-9). Cam-
bridge, MA 1938-1963.

B.P. GRENFELL and W.S. HUNT (eds), The Oxyrhynchus Papyri. London
1897-

Paury, A. and G. Wissowa (eds), Paulys Realencyclopddie der classischen
Altertumswissenschaft. Second edition. Stuttgart 1894-1980.
Supplementum Epigraphicum Graecum. Leiden 1923-

Southern European Seas: Assessing and Modeling Ecosystem Changes
Standard length

species

Strabo, Geography 1-8, with an English translation by H.L. Jongs (LCL
49-50, 182, 196, 211, 223, 241, 267). Cambridge MA, 1917-32.



Tonnes Bekker-Nielsen and Ruthy Gertwagen

Introduction

Few other regions of the world have been studied in such minute detail as the Mediterra-
nean basin. It was home to the earliest human urban communities and some of the earliest
literate cultures; it has been the cradle of three great religions. Countless generations of
scholars, from Herodotus and Pausanias to FERNAND BRAUDEL and DAVID ABULAFIA,! have
devoted themselves to investigating the complex history and rich archaeological heritage of
the civilisations along the shores of the Mediterranean and the Black Sea. The sea itself, too,
has exerted a fascination since time immemorial, although systematic investigations did
not take place before the early modern period. Whereas these early studies were motivated
by a general scientific interest in the sea as such,? more recent studies of the Mediterranean
waters have increasingly been driven by concern for the well-being of its marine life.*> For
those who wish to understand better mankind’s relationship with the sea around us and the
ways in which our actions impact upon the marine environment, the Mediterranean-Black
Sea ecosystem offers an incomparable store of information.

1. Mediterraneanism

Drawing on this rich set of data, anthropologists and historians have produced impressive
syntheses describing how ‘Mediterranean’ societies and their relation to the environment
have evolved.* By and large, however, these have been concerned with the terrestrial envi-
ronment to the virtual exclusion of the marine environment. For instance, an eleven-page
survey of ancient Mediterranean environmental history by ROBERT SALLARES® devotes only
a few lines to life in the sea, a similar survey by ANDREW WILSON © a single paragraph and the
magisterial 800-page The Corrupting Sea by PEREGRINE HORDEN and NICHOLAS PURCELL
a page and a half.”

Also, while concepts such as ‘Mediterranean society, ‘Mediterranean diet’ or ‘Mediter-
ranean landscape’ may be useful for analytical purposes, they, like all ideal types, carry with

1 BRAUDEL 1949; ABULAFIA 2009.

2 E. g., MARSIGLI 1681; KOHLER 1832; SCHMIDT (ed.) 1912-39.

E.g., the studies in GERTWAGEN et al. (eds) 2008; GERTWAGEN et al. (eds) 2011; MACKENZIE and
MARIANI 2012; see also, more generally, HoLMm et al. (eds) 2001.

HorbpEN and PURCELL 2000; ABULAFIA 2009.

5 SALLARES 2009: 165.

® WiLson 2013: 275.

7 HorpEN and PURCELL 2000: 190-1.
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them the risk of over-simplification.® Certainly there are some common denominators, but
there were also very important differences between life in Corinth and Malaga, or between
the institutions of sixteenth-century Venice and Smyrna, just as today’s Algiers is a very
different place from Novorossijsk. Even under the Roman Empire, when they lived under
the same ruler, the same legal code and used the same currency, there were significant differ-
ences between the ‘Mediterranean’ communities, differences which are not always apparent
in the textual sources but come to light in the archaeological record.

Indeed, it is perhaps significant that while the ancients had terms — Greek pontikos,
Latin ponticus - to identify those who dwelt along the shores of the Black Sea, they lacked
a similar adjective for those living on the coasts of the Mediterranean. The sea itself was
known as he megale thalatta, ‘the Great Sea, to the Greeks; the Romans, with characteristic
self-confidence, called it mare nostrum, ‘our sea’® The adjective mediterraneus, from which
the modern word is derived, simply means ‘surrounded by land, i.e. ‘inland’ or ‘landlocked.
Only as late as the seventh sentury AD is Mare Mediterraneum used in its modern sense by
the Spanish bishop Isidore (c. 560-636). He was living and writing in Seville, beyond the
Strait of Gibraltar: from his point of view it made sense to distinguish between the ‘land-
locked’ sea to his east and the open ocean to the west.

For the title of this volume, we have taken the original sense of mediterraneus as ‘inland’
to describe the four seas that together form our field of study: the Mediterranean Sea, the
Black Sea, the Sea of Marmara and the Sea of Azov. These seas are as different as the cities on
their coasts, if not more so: in their geology (witness the contrast between the deep trench
that forms the Sea of Marmara and the shallow Sea of Azov), in their hydrology (the clear
waters of the Mediterranean against the anoxic depths of the Black Sea) and even in their
history (that of the Mediterranean goes back millions of years, while the Black Sea as we
know it is less than 10,000 years old).

Within each of these, there are of course important differences. In particular, the Medi-
terranean is often conceived as a set of separate seas (the Pamphylian Sea, the Aegean Sea,
the Adriatic Sea, the Sea of Sicily) within each of which there are again striking contrasts:
between the southern and northern Adriatic, the southern and northern Aegean. In short,
life in the sea is as varied as life on land. The one common feature of our seas is their being
‘inland; connected to the world’s other seas only through the Strait of Gibraltar and, since
1870, by the Suez Canal.

2. Ecology, history and ecohistory

Ecology, like economy, derives its first syllable from the Greek oikos, meaning ‘household.
Originally a branch of biology, during the twentieth century it developed into a discipline in
its own right drawing inspiration from other new fields of science, notably thermodynamics.
The influence from thermodynamics is clearly seen in the groundbreaking and highly influ-
ential essay by THoMAS W. GALLANT, A Fisherman’s Tale; the first attempt to view the history
of Mediterranean fishing from a longue durée perspective.!? His focus on marine food as a

8 HerzreLD 2005: 47-8.

¥ Originally used only for the western Mediterranean, the name was later extended to include the
whole sea.

10 GALLANT 1985.
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source of calories, i.e. energy, leads GALLANT to conclude that given the low calorific con-
tent of fish, it could neither have played any significant role in the ancient diet, nor in the
ancient economy. But as later studies have pointed out, and several of the contributions to
this volume underline, catching or consuming fish is not primarily a question of cheap en-
ergy: on the contrary, it involves conscious decisions motivated by complex social, culinary
and cultural motives.

Human motives and actions are the subject matter of history. In his book The Idea of
History, originally written in 1936 but published posthumously in 1946, the philosopher
RoBIN G. CoLLiNgGwoOD distinguished two kinds of events: ‘mere events, which are go-
verned by physical laws (gravity causes a stone to fall to the ground), and historical events,
which are guided by human motives and decisions (a stone flies through the air because I
threw it). ‘Mere events’ are predictable and can be replicated at will; historical events are
not and cannot, since each event is essentially unique. ‘Mere events’ can be understood by
reference to natural laws, historical events must be interpreted by re-enactment of the event
in the historian’s mind.!!

CoLLINGWOOD’s neat division of events into only two categories has been challenged by
subsequent developments in the sciences. Behavioural psychology has demonstrated how
some human actions are guided by natural instinct rather than reflection and decision; the
social sciences have shown that human actions, while individually unpredictable (for which
party will this particular individual vote?) may be predictable when aggregated (what pro-
portion of all individuals will vote for this party?). Yet the basic distinction between events
determined by natural causes and events guided by human decisions remains useful for
defining ecohistory and distinguishing it from environmental history, with which it is often
confused.

While environmental history normally takes both types of event into consideration, it
does not have to; the history of global temperature variation until AD 1700, for instance,
can be written entirely on the basis of natural laws. Although students of climate change will
draw on traditional historical sources (e.g., narratives about extreme winters or records of
the rise of the Nile at Cairo) these are explored in order to supply facts, not explanations.
By this process, known as ‘data mining, information recorded by human action is used to
test hypotheses based on the laws of natural science. Conversely, while traditional political
history can and often does take environmental factors into account, some important events
— the death of Nero, to take one example — can be satisfactorily explained by re-enacting
them in the historian’s mind, without recourse to the laws of natural science.

Ecohistory stands at the interface between these two approaches to the past. Since it
concerns itself with the relationship between humankind and the environment, it can afford
to ignore neither ‘mere events’ of nature nor the motives underlying human actions. This
also means that the student of ecohistory must strive to understand not only how environ-
mental conditions were in the past, but also and sometimes more importantly, how they were
perceived to be. Likewise, the researcher must attempt to recreate the unquantifiable factors,
such as prestige and taboos, or the intangible networks of kinship and clientage, all of which
affect the ways in which individuals exploit — or choose not to exploit - the resources around
them.

11 COLLINGWOOD 1946: 213-5.
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Furthermore, ecohistory aims to trace the impact of human actions on the environment
over past time, which raises the issue of finding sufficient and reliable source material. The
problems involved are common to all branches of ecohistory, but they are particularly acute
for the student of marine, as opposed to terrestrial, ecohistory; and for two reasons. First, the
impact of human exploitation of the landscape for food or fuel is visible to the naked eye as
deforestation and soil erosion, phenomena that were commented upon by Greek observers
as early as the fourth century BC.!? To the observer standing on the shore or the deck, on
the other hand, the surface of the sea provides little information about the richness of its fish
stocks nor about its environmental health. It is only by using proxy data that we can hope to
gain some impression of life in the sea, its variation and its extent.

Ironically, it is for the early, pre-literate periods of human history that we are most likely
to possess reasonably reliable proxy data, thanks to the work of modern ichthyoarchaeo-
logists analysing and counting fish remains on coastal settlement sites. From later periods,
where we are in general better informed thanks to the existence of written sources, quantita-
tive evidence for marine harvesting is largely absent. This is partly due to the social context
of fishing as an activity on the margins of society, but also to a more general, and far more
serious problem: that well into the twentieth century, even among the scientific community,
it was believed that the effect of human harvesting was too insignificant to have any impact
on marine life in the open oceans. Thus insofar as any registration of catches took place at all,
its purpose was not to document life in the oceans but to ensure a just division of the fruits
of the sea between co-owners; between owners and lessees of fishing rights; or between
fishermen and the government. Especially the last category of sources - tax records - raises
obvious and disturbing questions about potential bias and under-reporting. Furthermore,
systematic division of catches is mainly relevant in a situation where fishing zones are terri-
torialized or fishing opportunites limited: in estuarine and coastal fishing, not on the open
sea. Given the quasi-total absence of precise scientific records before the modern period,
most of our textual evidence for open water fishing is bound to be circumstantial and in
many cases anecdotal.

In sum, there are daunting challenges facing this emergent discipline, and it is with
good reason that we have chosen as the subtitle of this volume ‘towards an ecohistory of the
Mediterranean and the Black Sea.

3. Prehistory

The first two contributions, by ARTURO MORALES-MUR1z and EUFRASIA ROSELLO-1zQuUI-
ERDO on ‘Fishing in Mediterranean prehistory’ and by DimiTRA MYLONA on ‘Fish and sea-
food consumption in the Aegean, share an archaeo-ichthyological approach. By focusing on
the actual remains of fish that were consumed on a site, the authors enter into direct contact
with their primary data material and are able to construct time series reaching far back into
the prehistoric period. As both papers stress, however, the fish assemblages found on coastal
sites do not reflect what species were present in the sea. First, there are the problems of ta-

12 E.g., Plato, Critias 111b on deforestation and soil erosion in ancient Attica: ‘what now remains
compared with what then existed is like the skeleton of a sick man, all the fat and soft earth having
wasted away’. For divergent interpretations of this passage, compare WiLL1ams 2000: 35 and NEN-
NINGER 2001: 193-8.
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phonomy: large individuals with robust skeletal structures will be over-represented in the
material, while small fish and cartilaginous species will be under-represented. Furthermore,
the authors find clear evidence for selection: fishermen and fish consumers did not mecha-
nistically target whatever was available in the sea. Thus variation in the archaeo-ichthyo-
logical assemblages over time need not reflect variation in species composition; it is more
likely to reflect changing preferences for different categories of seafood. Finally, the papers
highlight the methodological shortcomings that characterise older excavations where fish
remains were either not studied at all or in an unsystematic fashion.

The following paper by CHRISTOPHE MORHANGE, NICK MARRINER and NICOLAS
CARAYON, on ‘The ecohistory of ancient Mediterranean harbours, likewise takes an archae-
ological approach but directs our attention to the points of contact between humans and
the marine ecosystem: harbours. Properly investigated and interpreted — processes which
require the combined efforts of many disciplines — harbour installations can yield important
information not only about human activities (fishing, transport, evolution of construction
techniques) carried on at the site but also about environmental events such as sea level fluc-
tuation and coastal erosion or silting.

4. Fishing in context

With the following seven papers, we move from the archaeological evidence to the so-
cial context within which marine resources were exploited. As pointed out already in the
first two papers of the volume, fishing, even in prehistoric societies, is a selective process
directed at certain species and virtually ignoring others. This selection in turn reflects a
variety of factors such as the legal régime governing the exploitation of marine resources
(EpHRAIM LYTLE), the prestige associated with certain marine products and the technology
available for producing marine derivatives such as purple dye (CARMEN ALFARO GINER),
the demand for and production of salt-fish and garum (RoBERT 1. CURTIS, DARIO BER-
NAL-CAsAsoLA and EMMANUEL BorTE). Unlike fresh fish, which before the advent of re-
frigeration could only be consumed within a restricted time-space window, derivatives had
a long shelf life; they could be, and were, transported by sea or land to distant markets
(BENEDICT LOWE).

In this respect, the harvesting of tuna with mobile or fixed nets poses special challenges.
It requires the coordinated efforts of many hands working together and will, on occasion,
produce windfall catches far too large to be consumed by the fishing community or its hin-
terland; thus it also requires the organisational skills and capital resources - both far beyond
the capacity of the small-scale family business or the craft fisherman - necessary to process
the catch at short notice and transport it to urban markets. The social context of ancient tuna
fishing is discussed by EPHRAIM LYTLE in his paper and ENRIQUE GARCIA VARGAS explores
its history in the western Mediterranean from the second to the eighteenth century AD.

5. Regional studies

The papers that follow have a regional rather than a thematic focus. TONNES BEKKER-NIELSEN
discusses the present state of our knowledge of Black Sea fishing and fish processing in an-
tiquity, and the potential contribution of fish deposits from the sea’s anoxic depths to the
study of its faunal history.
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CONSTANTIN ARDELEANU traces the evolution of Danube fishing in the longue durée
from antiquity to the twentieth century. As we move into the early modern period, the first
fishing statistics in the form of market and tax records emerge, enabling historians to as-
sess the quantitative evolution of fishing with more confidence. It becomes possible to trace
patterns of growth and decline,and to assess the negative effects of overexploitation or the
positive consequences of new fisheries policies such as that implemented in Romania at the
turn of the twentieth century.

Studies of fishing in the eastern Mediterranean basin and the Levant coasts have, by and
large, been scarce and somewhat patchy, partly due to the misconception that the eastern
Mediterranean is poorly stocked with fish, thus a priori unlikely to support a fishing indus-
try; and partly to the nature of the textual sources, written in a variety of languages (Greek,
Hebrew, Arabic, Latin) and divided among archives and libraries from Cairo and Istanbul
to Venice and Genoa. As RUTHY GERTWAGEN’S paper reveals, fishing activity was rife along
the Levant coast and in the north-eastern Mediterranean; it is documented by a rich body of
texts, much of which still awaits the attention of scholars. Likewise, Venetian and Genoese
archives offer important insights into the - otherwise poorly documented - fish proces-
sing industry in the northern Black Sea, and complement the information of the Byzantine
sources about fish trade and consumption in Constantinople.

SABINE FLORENCE FABIJANEC provides an overview survey of fishing and fish marketing
on the mid-Adriatic coast in the fifteenth and sixteenth centuries, and an analysis of their
social context. In early modern Dalmatia, as in Sicily, the activities of the fishermen were
embedded within a complicated framework of informal and formal relationships of own-
ership, patronage, kinship, religion and political authority. The urban communes played a
particularly important role in Dalmatia, levying taxes on the fishermen and serving as arbi-
ters — not always impartially - between rival fishing interests.

6. History and environmental change

In the concluding chapter, FERDINANDO BOERO demonstrates how a better understanding
of the past ecohistory of the Mediterranean-Black Sea ecosystem can lead to informed deci-
sions affecting the future of the world’s oceans, whose waters are joined together by a great
oceanic ‘conveyor belt’ (thus vindicating the ancient Greek belief that a single Ocean sur-
rounds the entire inhabited world). The Mediterranean has its own ‘conveyor belt’; it is, in a
sense, a small-scale replica of the oceanic system. Studying the effects of global warming on
the Mediterranean — or as a case study, the Adriatic — provides insights which could guide
decision-makers of the future. The Pope’s clear statement on the need for sustainability and
the success of the COP21 meeting in Paris gives BOERO grounds for cautious optimism that
humanity will be able to make informed choices in accordance with the laws of nature.

A pessimist would point out that whereas the international community has demon-
strated ability to take concerted and effective action against some of the threats facing hu-
manity (the eradication of smallpox and the phasing out of CFC gases are notable examples)
it has been unable to deal in a similar manner with the problems of commercial whaling
or overfishing of Mediterranean tuna. Here, the decision-makers have allowed the laws of
economy to take precedence over the laws of nature.

So at the end of the day, it all comes down to motives and decisions. Human motives
and decisions are important not only for understanding the past but also for shaping the
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future. And as BOERO points out, action will in any case, sooner or later, be taken to reduce
the human impact on the global environment. If we, the human species, fail to do so, nature
will.
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Arturo Morales-Muiiiz and Eufrasia Rosell6-1zquierdo

Fishing in Mediterranean prehistory:
an archaeo-ichthyological overview

1. Introduction

The Mediterranean is arguably the oldest continuously and intensively humanised seascape
of the world. It also ranks among the best documented, despite the fact that we are still
lacking critical knowledge in many areas. One such area is the relationship between fish and
humans of the prehistoric period, when humans started to fish. The development of such
human-marine interactions fostered coastal settlement, fishing technology and seafaring,
among other impacts.

This is a fascinating story that still lacks many details, due partly to the sheer diversity
of the ecosystem. Like the lands surrounding it, the Mediterranean is an extremely varied
environment where fish abundances shift dramatically from place to place, often on a daily
basis.! Mediterranean fishermen, since times immemorial, have had to adapt to these mi-
cro-regional ecologies and the erratic availability of resources. Under such circumstances,
chance must have played a significant role in the success — or otherwise - of fishing expe-
ditions.!

To understand the story better, however, we can employ archaeo-ichthyology (AI), the
branch of zooarchaeology devoted to the study of fish remains from archaeological sites.
This is a comparatively young discipline that emerged in the 1970s as researchers felt the
need for a more precise knowledge of fishing. In recent decades, archaeo-ichthyology has
witnessed a dramatic development, but there is still a long way to go, and the archaeo-ich-
thyology of the Mediterranean is no exception to this general rule.?

In this paper, we shall try to summarise what AT can tell us about early human exploita-
tion of the Mediterranean’s fish resources and also the limitations of the data, which demand
caution in their interpretation. As will become apparent, there is no single linear story of
the emergence of fishing; rather, it is a story composed of many entwined tales, repeated
through time and space, and that often resist unification into all-encompassing patterns. The
patterns that do occasionally emerge are currently provisional, and require confirmation

1 MARGALEF (ed.) 1985; Bas et al. 1985. The effects of the Mediterranean oceanography underlying
the unpredictability of the catch (i. e. the ‘myth of the bitter sea’) has provided the basis for many
folk stories, like the one recounted by the Arab historian al-Wagqidi: when fishermen offend the
Mediterranean, the sea responds by refusing to give them food (JoNEs (ed.) 1966).

2 FORTIBUONI et al. 2010; Rick and ERLANDSON (eds) 2008.
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before being integrated into a general frame of reference concerning fishing in the ancient
Mediterranean.

2. What can archaeo-ichthyology tell us about early human fishing?

The main contribution that Al can provide to our precise knowledge of the past is to confirm
the presence of a particular species at a given place and time. This is often no simple task,
but, when successful, can provide a wealth of information. It is also possible to determine
biological attributes such as size, sex, age and weight. These data, in turn, may inform us
about matters such as how much meat the fish remains represent, where and at what time of
year it was caught and, if a large sample is available, whether fish of a given size (i.e. age) or
the whole population was targetted.

At the level of the isolated bone, one last category of data is that revealing its post-mor-
tem story. Surface marks such as digestion traces or gnawing marks inform the analyst
whether agents other than humans accumulated fish remains, so blurring the signals of hu-
man activity.® Traces of digestion, cut-marks and the like provide additional information
about how fish were treated after being caught and processing evidence may suggest local
consumption or trade.

Proceeding beyond the level of the isolated find, a faunal assemblage’ provides infor-
mation about the marine habitat and, occasionally, about the time of year when fishing took
place. Such analysis requires numerical estimates of abundance, the most common ones be-
ing the number of identified remains/specimens (NISP) and the minimum number of indi-
viduals (MNI). Estimates of abundance need to be taken as rough indications of the overall
composition of the catch, given that most fish samples do not represent fishing ‘events’ (i.e.
isolated episodes) but rather time-average series.* Some researchers treat weight values as if
they were indicators of abundance, when, at best, they only calibrate importance, and then
only in a limited manner (i. e. the amount of meat provided).

One element of the study of ancient fishing where AI might be expected to make a
meaningful contribution, yet rarely does so, is the study of fishing methods and equipment.
This matter has been discussed at length elsewhere® but the major arguments should be
repeated here. Briefly stated, the main problem is one of equifinality.® Whilst a single spe-
cies can be caught using a variety of equipment (e.g., tuna can be hooked, netted, speared,
etc.), equally, one type of equipment, e.g., a seine, can be used to catch a large variety of

3 ERLANDSON and Moss 2001; BARRETT et al. 2002.

4 When it comes to evaluating abundance, there is far too much simplistic determinism implied in
certain interpretations of fish assemblages. Claims along the line that 50 % of an assemblage being
formed by remains of species A and 10 % by remains of species B indicates that A, though perhaps
not five times as frequent as species B, was nevertheless far more abundant than it, need to be
framed, at the very least, in terms of: (a) sample size (in a sample of a few bones the finds under
consideration may represent chance events); (b) retrieval biases (defectively retrieved samples, with
remains of species A being larger than those of B); (c) identification biases (eg. species A being the
only one in its genus and species B belonging to a multi-species genus whose morphological simi-
larities often preclude identification below genus level). The matter becomes even more trouble-
some when abundance is equated with importance.

> MORALES 2010.

6 MORALES 2010: 46-8.
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fish - along with turtles, porpoises or even birds.” Under such circumstances, a specific fish
assemblage can, at best, offer the analyst a range of methods or tackle that were certainly not
employed to generate a particular taxonomic spectrum (e. g., shark and ray are not caught by
nets, sole seldom takes the hook, etc.). In order to make deductions about fishing methods
and fishing equipment, Al needs to be contextualised; the faunal data require comparison
with other sets of data.

New techniques have recently enlarged the scope and capabilities of AI. Molecular ana-
lyses of ancient DNA or stable isotopes have already produced remarkable results relating
to Mediterranean fish.® Although we shall comment briefly on these here, these techniques,
which are still in their initial stage of development, do not yet have a story to offer; thus, at
best, they serve to complement data obtained through more conventional means.

Neither modern nor traditional methodologies are without limitations. Given that the
main aim of this paper is the identification of patterns, it seems appropriate to explain, first,
the range of data included in the database that is presented and to follow this with a dis-
cussion about the major types of limitations that often preclude taking the archaeological
record of Mediterranean fish at face value.

2.1 The dataset

Given that we are concerned with what AI can tell us about ancient Mediterranean fishing,
the dataset was restricted to include only marine fish and to exclude adjacent geographical
areas such as the Black Sea and the Bay of Cadiz, the fishing industries of which have tra-
ditionally been studied on the basis of commercial fish-processing enterprises (figs 1.1-2).
Data from these areas and related to freshwater fish or even marine molluscs may occasion-
ally be incorporated if they help reinforce an argument or make a pattern more robust.

We are presently aware of close to 500 publications mentioning fish in the Mediterra-
nean, yet many of these are useless for our aims. Thus, in addition to freshwater records,
papers reporting fishes as ‘Pisces indet. are obviously of no value. Equally useless are papers
reporting fish on a qualitative (i.e. presence/absence) basis. For the most part, these are
older reports referring to small samples retrieved by hand, but occasionally some recent
papers report large and well-excavated collections in this deficient manner.'°

The Franchthi Cave, a highly emblematic Mediterranean site, presents a different kind
of problem. For trench FAS, for example, M. RosE (1995) fails to provide NISPs, offering
instead a graph of vertebral counts for the main taxa. For trench HB1, M. C. STINER and
N.D. Munro (2011) provide NISPs only for the most important taxa (i. e. bluefin, barracuda
and the combined sea bream (Sparidae) count). At the same time, although 76 % of these
assemblages are reported as ‘Fish indet., the authors mention the presence of other taxa,
including grey mullet (Mugilidae), sea bass (Dicentrarchus labrax) and gilthead (Sparus au-

7 BRANDT 1984; SAHRHAGE and LUNDBECK 1992.

8 E.g., ARNT et al. 2003; LIGHTFOOT et al. 2011.

® PonsicH and TARRADELL 1965; PonsicH 1988; CURTIs 1991; GARCIA VARGAS 2001; LAGOSTE-
NA-BaRrRrIOS 2001; ETIENNE and MAYET 2002; MORALES and ROSELLO-1ZQUIERDO 2006; 2008;
2012; MoRALEs et al. 2007; see also the papers in BEKKER-NIELSEN (ed.) 2005.

10 This is the case for the Phoenician settlement at Cerro del Villar (Mélaga, Spain): RODRIGUEZ SAN-
TANA 1999.
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Fig. 1.1: The Western Mediterranean, with principal sites mentioned in text.
(Richard Szydlak).

rata).!! Although the data from Franchthi are very valuable for the purposes of this paper,
we have relied on the accounts provided by the authors and refrained from including the fish
assemblages in the dataset.

Fishing can best be inferred from primary deposits. For this reason, we omitted from
our database both inland sites, where fish were selectively transported, and fish factories,
which provide too biased a view of fishing proper; these matters have been dealt with satis-
factorily elsewhere.!?

Three features we looked for in the collections were a meticulous retrieval of remains,
large sample sizes and long-term sequences. Few assemblages conform to all three require-
ments, thus meeting two of them was often deemed sufficient for inclusion. The resulting
database consists of 45 assemblages, mostly sieved, representing 29 sites that span a period
of ¢. 20 millennia (Table 1). The database is painfully biased, both geographically (e. g., there
is only one site on the southern rim; cf. figs 1.1-2) and chronologically (e.g., there is only
one post-Roman site), yet, for the time being, we will have to take it as representative. Its
limitations highlight both the need to continue basic research and to be very wary about
considering currently discernable patterns as established dogma.

I STINER and MuUNRO 2011: 627.
12 E, g., WAELKENS et al. (2004); the papers in BEKKER-NIELSEN (ed.) 2005.
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Fig. 1.2: The eastern Mediterranean, with principal sites mentioned in text.
(Richard Szydlak).

The approach we have followed is essentially comparative, carried out at a qualitative level
and taking into account the available data on present-day Mediterranean fish stocks.!* Com-
parisons were made with NISPs and their corresponding percentages, and a measure of
diversity, Richness (S), was incorporated; this refers to the number of taxonomic categories
in a given assemblage.!* The premise that ‘an increasing species spectrum can be indicative
of more efficient fishing equipment and of the exploitation of multiple fishing grounds, both
offshore and inshore’'” is one of the accepted dogma that will be submitted to scrutiny.
Inference of habitat and fishing grounds relies heavily on the concept of bio-indication.
The aim is to look for stenoic fish (i. e. those that exhibit narrow margins of tolerance to spe-
cific features of their environment) as these happen to be the best bio-indicators. Under such
a simple premise, in the past a lot of categorisation was undertaken that classified species as
pelagic (open water), demersal (close to the bottom), benthic (on the bottom), euryhaline,

13 WHITEHEAD et al. (eds) 1984; Bas et al. 1985; MARGALEF (ed.) 1985; GIL DE SoLA 1998; COLL et al.
2010.

14 That is, the taxonomic categories taken into account include species as well as supra-specific cate-
gories, provided these contain no representatives at a lower taxonomic level (i. e. the family Spari-
dae would not count in case sparid remains had been recorded already at the level of the genus or
the species).

15 VAN NEER et al. 2005: 146.
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stenohaline, migratory, sedentary, etc. Few fish will fit into such narrow categories; this is
bad news for the analyst trying to infer the locations of ancient fishing grounds. To circum-
vent this problem, large, diverse assemblages are sought, since the combined tolerances of
many stenoic species convey a far more reliable picture of a former environment than an
inference based upon a few taxa.

The selected assemblages have been reorganised according to criteria that allow one to
identify patterns or trends (Tables 2-8). For an environmental categorisation of fishing, only
the largest and most informative sites and taxa were considered (Table 5). This is the case
for the three migratory groups selected (i. e. the bluefin, Thunnus thynnus, the mackerels of
the genus Scomber and the combined count of all the scombrid fishes) and also, within the
sedentary groups, the case for the benthonic Pleuronectiformes (i. e. flatfishes) and a series of
mid-water (i.e. demersal) taxa. Among the latter, the groupers (genus Epinephelus) thrive in
rocky shore areas, gilthead, sea bass, grey mullet and eel, Anguilla anguilla, do so in brack-
ish-water environments and sea bream (Sparidae), probably the most representative of the
Mediterranean fish through time, are littoral (i. e. inshore) over a wide range of depths and
sea floors.!®

3. The limitations of the dataset: problems of ‘visibility’

Can the compiled data be taken at face value? Probably not. The reasons for such a con-
clusion have been mentioned briefly above, but, before we take a more detailed look at the
data, we should comment further on the problem of biases affecting the record by discussing
three situations in which these may be affecting the visibility of marine resources through
time and space, distorting our frames of reference.

3.1 The visibility of the fish record and the onset of fishing in the Mediterranean

It has long been known that sea levels in the Mediterranean experienced changes of up to
120 m during the Pleistocene.!” What these changes meant at the regional and local scales
emerged later,!® and, although the subject was raised by J. C. SHACKLETON (1985), not until
recently was it realised what these changes implied for the visibility of the archaeological
record.”

Sea level changes have had a significant effect on the marine resource record, given that
fishing and mollusc gathering took place on the coast, their traces becoming weaker and
sparser as one moves away from it. In the Mediterranean region, there is ample evidence that
this record may be woefully biased prior to the Neolithic, when the shoreline stabilised more
or less at today’s level.2% These phenomena have not yet been adequately reconciled with pro-

16 WHITEHEAD et al. (eds) 1984; GIL DE SoLA 1999.

7 THIEDE 1978.

18 E.g., Goy et al. 1996; ANTONIOLI 1997; LAMBECK et al. 2004.

E.g., BAILEY and FLEMMING 2008.

During the past two or three millennia there has been a 5-6 m sea level rise in many parts of the
Mediterranean that has contributed to shape the profile of the present-day coastline (MARGALEF
1985).
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posals such as K. V. FLANNERY’s now classical Broad Spectrum Revolution (BSR) hypothesis
that considers fish to be a latecomer to the dietary repertoire of humans.?!

Still, many of the problems we face when considering the earliest evidence for fishing are
of a taphonomic nature. Indeed, the earliest marine fish in the archaeological record were re-
ported to have been found at the Acheulean site of Vallonet (France, 900,000 years BP), but
subsequent analyses revealed them to be a natural deposit.?? The Acheulean has also pro-
vided other fish deposits in Israel (Ubeidiya, 1,500,000 BP; Latamné, c. 700,000 BP), Spain
(Aridos, 160,000 BP) and France (Lazaret, 140,000 BP); again, none of these show signs of
human activity and only Lazaret is on the coast.?

The debate that this evidence has prompted about an early origin of fishing in the homi-
nin lineage may finally be concluded with the analysis of the data emerging from the Middle
Acheulean site of Gesher Benot Yaakov (Israel, 780,000 BP). Located on the palaeo-shore of
former Lake Hula, this site has produced the largest collection of fish remains found in the
Mediterranean (<20,000) and, within it, examples that show clear signs of human activity
on the bones.?*

How will the finds from Gesher Benot Yaakov affect our currently held views on the
origins of fishing? According to the BSR hypothesis, fish constitute low-rank prey (i. e. catch-
ing them consumes a large amount of energy — capture cost - compared to the amount of
energy they provide as food) and low-rank prey should appear in the archaeological record
only once high-ranked prey, such as ungulates, have become depleted or disappeared.?> Such
depletion, according to the BSR hypothesis, started to be felt only during the Upper Palae-
olithic. Prior to this, there would not have been any fishing around the Mediterranean. In
other words, no hominin other than Homo sapiens apparently ever felt the need to fish. The
problem is that the individuals from Gesher Benot Yaakov were not Homo sapiens.

Fish finds on Neanderthal sites are scarce and their evidence inconclusive.2¢ Still, Mou-
sterian deposits have been found in the westernmost and easternmost margins of the Med-
iterranean,?’ suggesting that the association between Neanderthals and marine fauna could
be more than a mere coincidence. Data from the Bajondillo Cave (Malaga, Spain) reveals
that Neanderthals were consuming marine molluscs in the Mediterranean at the same time
that Homo sapiens were doing so for the first time in South Africa (i.e. 150,000 BP), and
plenty of later Mousterian sites throughout the Mediterranean testify to such a practice.?®

Marine harvesting was neither an exclusively Homo sapiens tradition, as some have re-
cently argued, nor restricted to shellfish.?® Data from Vanguard Cave and Gorham caves
in Gibraltar reveal that Neanderthals were actively hunting marine mammals c. 32,000-

2

FLANNERY 1968; STINER 2001.

22 CLEYET-MERLE 1990.

23 MORALES 1980; DEsSE and DESSE-BERSET 1999; VAN NEER et al. 2005.

24 ZoHAR 2011; pers. comm.

25 STINER 2001.

26 ROSELLO-1ZQUIERDO and MORALES 2005-2006.

27 At the inland sites of the Tabun Cave, the Amud Cave and Shubbariq in Israel, and of Cueva Millan
in north-central Spain (MoRrALEs and ROSELLO-1ZQUIERDO 2005-2006; VAN NEER et al. 2005).
Evidence for shellfishing at the Grotta dei Moscerini (Italy) has been securely dated to between
110/115,000-65,000 BP (COLONESE et al. 2011); see also CORTES-SANCHEZ et al. 2011.

E.g., JERARDINO and MAREAN 2010.
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