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Evidence of net fishing in Phoenician Punic Ibiza.
Study of some lead net weights found on the island

Abstract

The study of four groups of net weights made of lead and preserved in the Archaeological
Museum of Ibiza and Formentera allows us to consider the use of different types of mesh
tackle for fishing in Ibiza during the Phoenician-Punic era. We have distinguished seine
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trawl and seine gear for fishing in the open sea, as well as barrier meshes for shallow

fishing on the coastal platform. This implies different capture strategies, different work

organization and also different productivity.
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Introduction

The research on fishing and fishing gear in Antiquity has
experienced remarkable progress, specially in the last two decades'.!!3
However, the study of Phoenician-Punic fishing techniques and their
tackle and gear is still one of the pending subjects, since present
knowledge is still poor. This is an investigation that encounters serious
difficulties, having to confront a notable scarcity of archaeological
evidence'* and where the gear presents very little typological variety
over the centuries.'® There is also a scarce supply of literary sources,
where most of the texts referring to the Phoenician-Punic sphere
come from Greek and Latin authors.'®!* The iconography is neither
abundant nor explicit,' being reduced to representations of fish and
less frequently crabs, octopuses, etc, especially on stelae,'” also on
coins,'®! and sometimes in rings**2* and amulets,?! as well as in some
molds and plates,?° shaped modelled cups,? ceramic containers and,
exceptionally, in a “shaving razor”.?

Net fishing was, in ancient times as in the present, the main
system for supplying fish to different human groups. But we can
directly know the ancient nets only in those extraordinary occasions
in which, due to having been deposited in anaerobic environments -as
in Albufereta and Caesaraugusta in Hispania,”” or in others of great
dryness -as in Myos Hornos (Quseir al-Qadim), on the Egyptian coast
of the Red Sea, some parts of nets have been preserved. In the rest of
the cases are the weights to sink the mesh -material, morphological
and morphometric characteristics, quantity, spatial distribution, etc
that can provide arguments to try to identify the type of gear to which
they belonged.

This work is focused on net fishing along the Phoenician-Punic era
in the island of Ibiza, situated in the Western Mediterranean, Southwest
Mallorca and in front of the Levantine Spanish coast (Figure 1a and
1b). On this island, the study of sea resources exploitation,”** and of
fishing in particular, is still in a very initial stage.’*® The use of nets is
attested by the existence of shuttles or needles for sewing nets topped
with forks at both ends?, as well as by 21 net weights, which are the
object of this study.

'For a history of fishing research during Antiquity in Spain and Portugal, see
Vargas 2020.3!

*Which are not included in this work since they will be the matter of another
study.

Figure | a) Situation of Ibiza Island in the Western Mediterranean. b) In
the archipelago of Balearic Islands. c) Map of the Pityusai Islands (Ibiza and
Formentera), with indication of some sites mentioned in the text: | Sa Caleta;
2 Cala Olivera; 3 Es Culleram; 4 Puig des Molins.

Materials
Net weights found in Ibiza

All net weights in Ibiza, until now safely identified as such, are
made of lead. They have been found in three sites that, despite their
small number, together nearly cover the entire Phoenician-Punic
period on the island. They are Sa Caleta,®> Cala Olivera®3* and Es
Culleram.® There is a fourth group, preserved in the MAEF collection,
but without any reference to its place of discovery, although it is very
possible -but not certain- that this was the great urban necropolis of
Puig des Molins.”

Sa Caleta (Sant Josep de saTalaia)

This archaic Phoenician settlement on the SW coast of the island
presents a single occupation phase dating from the 7th century BC.
The excavations directed by Joan Ramon Torres between 1986 and
1998,% produced the discovery of just three net weights:

[/////]

J His Arch & Anthropol Sci. 2023;8(2):89—100.

Submit Manuscript | http://medcraveonline.com

89

osta. This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits
@ oK ©2023 Costa. This i rticle distributed under the t fthe Creative Ct Attribution Li hich it
— BY NC

unrestricted use, distribution, and build upon your work non-commercially.


https://crossmark.crossref.org/dialog/?doi=10.15406/jhaas.2023.08.00279&domain=pdf

Evidence of net fishing in Phoenician Punic Ibiza. Study of some lead net weights found on the island

SC1
Inv. MAEF?: 10416/104

Description: Net weight, formed by a rectangular lead sheet rolled
into a cylindrical shape.

Length: 4.4 cm

Maximum width: 1.4 cm

Sheet thickness: 0.4 cm

Maximum inner diameter: 0.5 cm / minimum: 0.45 cm
Weight: 46.24 g.

Location: Sondage E.bg of the Central District™

SC2

Inv. MAEF: 10412/26

Description: Net weight, formed by a rectangular lead sheet rolled
into a cylindrical shape. Opaque white patina.

Length: 1.8 cm

Maximum width: 0.95 cm

Sheet thickness: 0.3 cm

Maximum inner diameter: 0.35 cm / minimum: 0.3 cm
Weight: 6.96 g

Location: Sondage E.n of Southern Quarter®

SC3

Inv. MAEF: 10413/95

Description: Sheet of lead, approximately rectangular in shape,
with a notch in its central part, probably due to a blow, and a slight
curvature at one end. opaque white patina

Length: 1.8 cm

Maximum width: It cannot be determined being the weight
completely open.

Sheet thickness: 0.4 cm.

Internal diameter: It cannot be determined being the weight
completely open.

Weight: 27.39¢g.
Location: Sondage E.n of the Southern Quarter.*

Remarks: This piece has been published as an unrolled net weight.
This seems plausible, given the physical characteristics of the sheet,
which presents a slight curvature at one end, probably the result of
having been rolled in a circular fashion. However, at some point,
after its amortization as a net weight, one of its ends was hammered
to lengthen it, with an indeterminate purpose. We know a parallel of
one piece unrolled, or only partially rolled, in the sanctuary of La
Algaida.’’ The author assumes that the piece was not completely
rolled up to be transformed into a complete net weight by cooling the
lead, which in our opinion is not the same case as that of the piece
studied here (Figure 2).

3Museu Arqueologic d’Eivissa i Formentera
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Figure 2 Sa Caleta net weights. From left to right, SCI, SC2 and SC3 (foto B.
Costa, MAEF files).

The first thing that stands out about this Phoenician settlement of
Sa Caleta is that fishing is very little represented in its archaeological
record. The findings are reduced to nine hooks and these three net
weights, which, in the case of a maritime establishment, seems like a
very small number. Especially when some archaeo-ichthyofaunistic
analyzes show that at least since the 7th century BC, if not before,
fishing in the western Phoenician area appears as a diversified
and organized economic sector, and not as a simple opportunistic
predation.’® Therefore, this poorness of fishing items in the site seems
to us an abnormal situation, for which we do not have any satisfactory
explanation, for the moment. Anyway, with the present evidence, we
should admit that use of the hook-and-line method would be much
more extended than the net one.

Cala Olivera (Santa Eularia des Riu)

Cala Olivera is a wide cove on the eastern coast of the island of
Ibiza, open at midday and formed by the confluence of the mouths
of the s’Olivar and sa Roca Llisa torrents. The mouth of the s’Olivar
torrent has formed a small sandy beach. The deposit is located on top
of the rocky point that closes this little beach on the west side. It is a
shell mound of about 8x4 m, which is located about 6-7 m above sea
level, in a kind of shelter in the rock, where in the past there would
have been a small cave or shelter, whose vault collapsed in antiquity.
The excavation of this site, carried out in the summer of 2005 by a
team led by C. Alfaro and B. Costa, allowed us to document a short but
interesting stratigraphic sequence.*** Seven net weights, made of lead
and cylindrical in shape, appeared in the S.U. 9, a blackish-colored
stratum with a very organic appearance, very rich in archaeological
materials that allow us to place this S.U. 9 chronologically in a period
between the 3rd century BC and the first half of the 1st century AD, in
the Julio Claudian era. Above that S.U. 9, other SS.UU. corresponding
to a shell dumping place, with a predominance of muricidae,
evidencing the subsequent existence in the place of a low-imperial
workshop for the elaboration of purple, although with the presence of
many other non-purple species,**** which implies diversified activities
and management of malacological resources.”

Cco1
Inv. MAEF: 21543/UE9-D4/20

Description: Rectangular and thick sheet of lead, rolled into a
cylindrical shape. Flattened face due to wear, probably due to
continuous rubbing on the bottom.

Length: 4 cm.

Maximum width: 3.4 cm.
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Sheet thickness: 1 cm

Maximum inner diameter: 2.1 cm / minimum: 1.4 cm.
Weight: 187.71 g.34%

CO2

Inv. MAEF: 21543/UE9-D4/21

Description: Rectangular and thick sheet of lead, rolled into a
cylindrical shape.

Length: 3.5 cm

Maximum Width: 3.5 cm

Sheet thickness: 1.2 cm

Maximum inside diameter: 1.9 cm/ 1.2 minimum: cm
Weight: 174.8%27

CO3

Inv. MAEF: 21543/UE9-D4/22

Description: Rectangular and thick sheet of lead, rolled into a
cylindrical shape.

Length: 4.1cm

Maximum width: 3.6 cm

Sheet thickness: 0.9 cm

Maximum inner diameter: 2.1 cm / minimum: 1.4 cm
Weight: 182.1¢g.34%

CO4

Inv. MAEF: 21543/UE9-D4/23

Description: Weight formed by a thick rectangular sheet of lead,
rolled into a cylindrical shape.

Length: 3.5 cm

Maximum width: 3.5 cm

Sheet thickness: 0.8 cm

Maximum inside diameter: 2.5 cm / minimum: 1.5 cm
Weight: 183.3g%%

CO5

Inv. MAEF: 21543/UE9-D4/24

Description: Rectangular and thick sheet of lead, rolled into a
cylindrical shape. It is open, with the sides of the sheet separated.

Length: 3.7cm

Maximum width: 3.8 cm (the measurement is not reliable because
the weight is intentionally open).

Sheet thickness: 1.1 cm

Maximum / minimum internal diameter: These measurements are
not computable because the weight is intentionally open.

Weight: 168.4g.34%
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CO6
Inv. MAEF: 21543/UE9-D4/25

Description: Rectangular and thick sheet of lead, smaller than the rest,
rolled into a cylindrical shape, but intentionally open longitudinally,
separating both sides.

Length: 3.2cm

Maximum width: 2.5 cm (the measurement is not reliable because
the weight is intentionally open).

Sheet thickness: 0.7 cm

Maximum/minimum inside diameter: These measurements are not
computable because the weight is intentionally open.

Weight: 72.1g.3+%7
CO7
Inv. MAEF: 21543/UE9-C5/6

Description: Rectangular and thick sheet of lead, rolled into a
cylindrical shape, but intentionally open longitudinally, separating
both sides.

Length: 3.5cm

Maximum width: 4.1 cm (the measurement is not reliable because
the weight is intentionally open).

Sheet thickness: 1 cm

Maximum/minimum inside diameter: These measurements are not
computable because the weight is intentionally open.

Weight: 143.2327

The discovery of these seven net weights is congruent in a stratum
that has been interpreted as a dumping place, where the fishermen who
worked in the cove throw their waste. Six of the weights appeared,
if not grouped, then relatively close to each other, in square D-4.
The other was recovered in the neighboring square C-5. This surely
indicates that they were thrown into the landfill on the same occasion
and thus they would probably form part of the same gear (Figure 3).

Figure 3 Lead net weights from Cala Olivera (Photo B. Costa, MAEF files).
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Es Culleram (Sant Joan de Labritja)

In this partially built up and partially inside a cave sanctuary
dedicated to the cult of the goddess Tinnit,> excavations in 1967
recovered seven net weights, made of a thin sheet of lead, in addition
to a conical sinker for a line and hook rig.’” However, these elements
did not receive proper atention until recent time (Costa 2022).

EC1
Inv. MAEF: 6756/1

Description: Sheet of lead folded longitudinally in half. Sides slightly
open. Well preserved. Whitish patina

Length: 5.60 cm

Maximum width: 1.1 cm

Sheet thickness: 0.21 cm

Maximum inner diameter: 0.39 cm / minimum: 0.31 cm
Weight: 23.3 g.3°

EC2

Inv. MAEF: 6756/2

Description: Sheet of lead folded longitudinally in half. Intentionally
open, except at one end. Blow, possibly with a cutting instrument, in
its central part. Whitish patina.

Length: 5.90 cm
Maximum width: 0.75 cm / 1.4 cm (distorted because it is open)
Sheet thickness: 0.19 cm

Maximum internal diameter: 1.1 cm (distorted because it is open) /
minimum: 0.40 cm

Weight: 23.3 grams.*
EC3
Inv. MAEF: 6756/3

Description: Sheet of lead folded longitudinally in half. Blow with
a blunt instrument in its central part. One of its ends with the sheet
folded on itself by hammering to close the central hole. Whitish patina.

Length: 5.35cm

Maximum width: 1.25 cm

Sheet thickness: 0.12 cm

Maximum inner diameter: 0.40 cm / minimum: 0.21 cm
Weight: 22.2 grams.*

EC4

Inv. MAEF 6756/4

Description: Sheet of lead folded longitudinally in half. closed sides.
Small blow with a sharp instrument in its upper part. Well preserved.
whitish patina.

Length: 5.65cm

Maximum width: 0.75 cm

Sheet thickness: 0.21 cm

Maximum inner diameter: 0.45 cm / minimum: 0.15 cm

Weight: 26.1 grams.*
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ECS5
Inv. MAEF: 6756/5

Description: Sheet of lead folded longitudinally in half. Laterally
struck in one of its halves with a blunt instrument, which has left an
impression in its central part. Whitish patina.

Length: 5.90cm

Maximum width: 0.85 cm

Sheet thickness: 0.15 cm

Maximum inside diameter: 0.48 cm / minimum: 0.25 cm
Weight: 18.8 g.3°

EC6

Inv. MAEF: 5756/6

Description: Remarkably thin sheet of lead, folded longitudinally in
the middle and folded back on itself at one end. A fragment is missing
at the other end, which is deformed. Corrosion hole on one side. Badly
preserved. Whitish patina.

Length: 5.49 cm

Maximum width: 0.75 cm

Sheet thickness: 0.1 cm

Maximum inner diameter: 0.35 cm / minimum: 0.25 cm
Weight: 11.2 g.3°

EC7

Inv. MAEF: 5756/7

Description: Sheet of lead of considerable thickness, folded
longitudinally in the middle. Sides well closed. Traces of tapping on
its lower part, and possibly on one side, with a small blunt instrument
to close it. Well preserved. Whitish patina

Length: 5.79cm

Maximum width: 8.8 cm

Sheet thickness: 0.25 cm

Maximum inside diameter: 0.32 cm / minimum: 0.22 cm
Weight: 40g.%

The offering of fishing gear in various Mediterranean sanctuaries
is a well-attested fact, both in the Greek and Phoenician-Punic
cultural spheres.?’2!*® For this reason, in our opinion, the discovery
of these pieces in a cultic context is not a merely anecdotal fact, but
their appearance in a sanctuary must respond to a premeditated act, of
a pious nature and with undeniable symbolic values. All this allows
us to hypothesize that they are offerings of fishing gear by fishermen,
who would go to the sanctuary demanding the favor of the divinity,
to avoid the dangers of the sea and obtain good catches, or as thanks
for have got them. In the case of Es Culleram, it would be offerings to
Tanit, probably in her role as “Goddess of Good Fortune”. We could
be, therefore, a testimony in Ibiza of a fishermen cult to Tinnit to favor
fishing campaigns (Figure 4).%°
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Figure 4 Lead net weights from Es Culleram (Photo H. Jiménez, MAEF file).
Unknown provenance

Four weights are preserved in the Museum funds, probably they
must have been found in some old excavation, perhaps from the 40s or
50s years of the 20th century. At the moment, we have not been able
to find any reference to its discovery or to its entry into the museum.
So, they are from an unknown provenance.

UP1
Inv. MAEF: 21457/1

Description: Very elongated rectangular sheet of lead, rolled into a
cylindrical shape. Well preserved.

Length: 7.5 cm

Maximum width: 1.4 cm

Sheet thickness: 0.2 cm

Maximum inner diameter: 0.7 cm / minimum: 0.4 cm
Weight: 66.3 g

UP2

Inv. MAEF: 21457/2

Description: Very elongated rectangular lead sheet, rolled into a
cylindrical shape, but intentionally open in its central part.

Length: 8.6 cm

Maximum width: 1.5 cm (measured on the non-deformed part)
Sheet thickness: 0.3 cm

Maximum inside diameter: 0.9 cm / minimum: 0.55 cm
Weight: 83.9 g

UP3

Inv. MAEF: 21457/3

Description: Very elongated rectangular lead sheet, rolled into a
cylindrical shape, but intentionally open in its central part, and with
bumps at the ends

Length: 8.8 cm

Maximum width: The deformations of the part do not allow this
measurement to be taken reliably.

Sheet thickness: 0.4 cm
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Maximum internal diameter: The deformations of the piece do not
allow these measurements to be taken reliably.

‘Weight: 77.6 g
UP4
Inv. MAEF: 21457/4

Description: Very elongated rectangular lead sheet, rolled into a
cylindrical shape, but intentionally open in its central part.

Length: 7.5 cm

Maximum width: 1.2 cm

Sheet thickness: 0.3 cm

Maximum inner diameter: 0.7 cm / minimum: 0.5 cm
Weight: 794 ¢

Although, as it has been said, these items are from unknown
provenance and, therefore, we do not have any criteria to date them,
its characteristics are so homogeneous (appearance, dimensions,
patina, etc.) that we have no doubt that they come from a single find
in a specific place (Figure 5).

Figure 5 Group of pieces from the Museum collection and unknown
provenance (Photo B. Costa, MAEF files). From left to right, UPI, UP2, UP3
& UP4.

Tipology

The four sets of net sinkers found in Ibiza are included in the
weights made from a sheet of lead that is adhered around the dragrope
(lower rope in which the weights are attached), to ballast the net in
order to sink it as quick as possible. Its design was clearly aimed at
limiting potential net entanglement.*® The main difference is:

1) The sheet has been rolled up on itself, forming a cylinder around
the rope. They are classified in type L2.2 by Galili, Rosen and
Sharvit® an also in type PLII2 by Bernal.”’

2) The sheet has simply been folded in half, although in the latter
case the fold was usually done on a finer headrope. They are
classified in type L.2.3 by Galili, Rosen and Sharvit, defined
as Lead fishing sinkers (L), final processing by bending (L.2),
folded rectangular.’ They can also be included in the PLIX2 type
of Bernal Casasola.** Among this class of folded weights, it can
also be distinguished that the sheet with which they are made is
square (Bernal’s subtype PLIX1) or rectangular (PLIX2 subtype),
and that the lateral ends are closed or open, in the latter case they
can be in section in U or V.* However, it should be noted that the
open ones must have been a posteriori; that is to say, not when
they were used in the net, but at the time of their amortization
to unseat them from the cord or rope to which they had been
attached.
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The three pieces from Sa Caleta, at least the two that have retained
their original shape, are classified as type L.2.2. by Galili, Rosen, and
Sharvit. Also, the four weights of unknown origin, although larger and
heavier, fit into the same typology. In contrast, the seven weights at Es
Culleram correspond to the simplest type of net weight: rectangular
sheets of lead folded lengthwise in half. They therefore fit into the
type that Galili, Rosen and Sharvit’ defined as L.2.3 and Bernal
Casasola as PLIX2.

The very elementary morphological characteristics of these models
mean that they are very widely extended types, both in time and space.
They appear at the end of the Bronze Age, being present in the wrecks
of Ulu Burun, where one hundred and seven specimens of different
formats appeared, and Cape Gelidonya, where eighteen were found,
among other places.*! Since then, the list of known parallels, from the
beginning of the Iron Age to the middle ages, is endless.

Without any intention of being exhaustive, and merely by way
of example, we will cite as parallels of the coiled sheet weights
(type L2.2 by Galili, Rosen and Sharvit = PLII2 by Bernal), the
specimens of the archaic wreck from the island of Giglio.*** In
Sicily, a specimen from the Vendicari fish processing and processing
facility.®® In the Iberian Peninsula, we can cite a group of specimens
from the Tartessian palace-sanctuary of Cancho Roano (Zalamea de
la Serena, Badajoz), dated to the 5th century BC,* while in room
O-1, another group of lead net weights appeared along with other
various offerings.>'*> Other similar specimens are the nine found
in the Phoenician-Punic sanctuary of La Algaida, although almost
all of them are small.* Let us also cite the specimens of funerary
provenance found in the 2005-2006 excavations on the site of the City
of the Justice in Cadiz.* Without leaving the Iberian Peninsula, in
the Iberian cultural sphere we also know similar specimens both in
coastal sites, such as La Albufereta, where a group of 28 specimens
from the 4th century BC were found,* as well as in inland fluvial
settlements, such as Castellones de Ceal, in the upper Guadalquivir,
where 44 weights were found in the form of rolled sheets, in addition
to the remains of another 20 partially melted.* In the Near East, in the
underwater site of Mount Carmel, net weights of different varieties
appeared, among them the tubular one using a rolled sheet, as well
as weights in the form of rings and folded sheets.’ Also, an important
set of net weights in Yavneh Yam, a fishing establishment that was the
main commercial port between Sinai and Jaffa.*” In the river port of
ancient Moguntiacum (Mainz), a specimen of rolled sheet appeared
along with others made of flat or slightly flat-convex sheets, with
a hole at its upper end.*® Likewise, in Northern Europe, in Roman
times this type of tubular weights were widely used, as demonstrated
by the findings of the Oudenburg castellum (Belgium), the Woerden
castellum (Holland), the Hunerberg cannabae legionis (Nijmegen)
and a long etcetera.**

Regarding folded sheet weights, Bernal Casasola considers
that his PLIX2 type (= Galili, Rosen and Sharvit type L.2.3) is the
most common in Spain and probably also in the Greco-Roman
Mediterranean. From the Phoenician-Punic period, we will begin
by citing the two specimens from the Algaida sanctuary,'> as well
as those from Plaza Asdrubal in Cadiz.° In Greece, for example, in
Oropos, in the southern Gulf of Euboea, lead weights in the form of
bent sheets have also appeared,”” in addition to numerous finds of
bronze hooks, lead weights of different lengths and thicknesses, and a
large number of seashells in the Central and Western neighborhoods,
dated to the Geometric and Archaic periods.®® Among the numerous
finds at this site, we will highlight the specimens from the building at

“For a list of findings in the Netherlands and Belgium, see Table 1 of this
publication.
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Skala Oropou, which suggest the presence of one or more networks.”!
Also in the sanctuary of Poseidon of Kalaureia, on the island of
Poros, some specimens of folded sheet have appeared, very similar
to those of Oropos and Mount Carmel.”’ In the Near East, in addition
to the folded specimens from Mount Carmel,’ we will also mention
three specimens from a peasant establishment in Atlit (Israel), dated
between the V-IIT centuries BC. In the Red Sea, we will point to
Roman-era specimens from Myos Hornos in Egypt.*® Similarly, from
Roman times, in the Iberian Peninsula, we will mention the specimens
from the macellum of Baelo Claudia.® And still, advancing in time,
we could add various finds from the Byzantine period, among which
we can highlight the examples of the Yassi Ada, some with geometric
decoration™# and by Ser¢e Limani, wrecks where the distribution of
the weights allows us to suggest the existence of four fishing nets, a
significant part of whose weights are decorated with rosettes, dots and
concentric circles, and even inscriptions.>*

But it is in systematically excavated nuclei with long stratigraphic
sequences where the appearance and continuity of this type of weight
throughout Antiquity can be documented. Let us take the example of
the port city of Lattes, the ancient Lattara, on the Narbonense coast.
There, its stratigraphies illustrate the appearance of these types of net
weights in the second half of the 5th century BC, and its uninterrupted
duration for seven and a half centuries, until the end of the 3rd century
AD. It should be noted, however, that the leads made using a rolled
sheet in a cylindrical shape are the oldest, while those made using
a folded sheet did not appear until the end of the 4th century BC.
Lasting during the Hellenistic period and the Roman period.*

As for the most robust specimens from Cala Olivera,**** they are
small rectangular sheets of lead, short and thick, around 3.5 cm both
length as width, with an average weight of 159.44 g. These, by means
of hammering, were rolled up on a rope to give them the final shape,
sometimes with the sides in close contact and other times with one
side mounting on the other. The weights are, therefore, cylindrical
in shape, although only two of these pieces keep their original shape
intact (CO1 and CO2), since the others are more or less deformed,
either due to lack of care when fixing them to the net (CO3 and CO4)
and, above all, due to the intentional opening, separating the sides,
at the time of their amortization (CO5, CO6 and CO7). They are
classified, therefore, in the L2.2 type by Galili, Rosen and Sharvit
and in the PLII2 by Bernal. Similar pieces have been found in various
Hispanic sites, such as the Punic factory of Puerto 19 (P-19), where
a specimen similar to ours dated from the 4th century BC appeared.>
Others already come from Hispano-Roman sites, such as Traducta
and Baelo Claudia.

Methodology

The study of the weights of fishing nets is still in an embryonic
state, due to the complexity of address this issue, something that
should be related with the complex identification of these artifacts,
poorly characterized archaeologically, and sometimes wrongly
identified.®!

In order to try to deduce what kind of rig the groups of weights
studied here could have been part of, we will analyze several variables.
In the first place, three closely related dimensions: the length and
thickness of the sheet, which will determine the third magnitude,
which is the total weight of the piece. Later, we will analyze the
internal diameters to be able to find out the thickness of the line to
which they were attached.
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Length

It is an important variable, because it depends on whether there is
a greater or lesser rate of pieces in the weights rope.

The pieces from Sa Caleta are the most irregular, varying in length
from 4.4 cm to 1.8 cm. This means that, with the exception of the two
smaller ones (SC 2 and 3) that have the same length (1.8 c¢cm), there
is too great a difference with the longest one (2.6 cm), which implies
that they respond to patterns different and to different types of gear.

The sinkers of Cala Olivera do not offer great differences, as
they measure between 3.5 and 4.1 c¢cm, with an average of 3.8 cm,
except for a smaller specimen (CO6) that measures 3.2 cm (0.9 cm of
variation). This means that this last piece could come from a different
network. However, it should be borne in mind that fishermen of all
ages have recovered and reused leads from amortized tackle to make
new nets. This allows us do not rule out the hypothesis that, despite
the differences in size and weight, all these weights, found in the same
archaeological context and spatially very close to each other, could be
used in the same network (Figure 6).

LENGHT

SC15C2 SC3 CO1C02CO3 CO4 CO5 CO6 CO7 EC1 EC2 EC3 EC4 ECS EC6 EC7 PD1PD2 PD3 PD4

Figure 6 Graphic showing the differences among the length of the pieces
under study.

The weights of Es Culleram are fairly regular, since the maximum
(5.9 cm) and minimum (5.35 ¢cm) magnitudes are within the interval
of the same centimeter, with the mean being 5.66 cm. This means
that the artisans who made these weights possibly followed a certain
length pattern that was around 5.5 cm. However, as it is a manual
production, there are slight differences between one piece and another
that can mean a few millimeters of difference (generally less than 1
cm) from one piece to another.

Lastly, the four pieces of unknown provenance show a little more
variation (1.3 cm). Here two patterns are observed with a slight
difference: one of 7.5 cm (UP1 and 4) and another of 8.7 cm on
average (UP2 and 3).

Sheet thickness

This variable will allow us to know the type of sheet used to make
the net weight.

The weights of Sa Caleta are relatively regular, as they are between
0.3 and 0.4 cm.

Those of Cala Olivera are the thickest, presenting a slight variation
between 0.8 and 1.2 cm, with the average being 0.95 cm. This is three
times the thickness of Sa Caleta and nearly five times the thickness of
the pieces found at Es Culleram

If we analyze the thicknesses of the Es Culleram sheet, all the
values move in the interval between a minimum of 0.1 ¢cm and a
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maximum of 0.25 cm, with 0.17 cm being the average. This means a
very thin sheet, nine times thinner than Cala Olivera ones.

Finally, the weights of unknown origin show a variation of just
2 mm, between 0.2 and 0.4 cm, similar to those of Sa Caleta pieces
(Figure 7).

SHEET THICKNESS

SC1 SC2 5C3 C01 CO2 CO3 €04 CO5 CO6 CO7 EC1 EC2 EC3 ECA EC5 ECe EC7 PD1 PD2 PD3 PD4

Figure 7 Graphic showing the differences among the sheet thickness of the
pieces under study.

Weight

It is a fundamental variable in a net weight, since it depends on
it to adequately fulfill its function. The greater or lesser weight will
depend, above all, on the type of net and the depth at which it has to
fish. To do this, in each case net weights of different sizes and weights
will be used.

The biggest differences are in the pieces from Sa Caleta, which
range from 46.24 g (SC1), 27.39 g (SC3) and, finally, 6.96 g (SC2).
This diversity of weights should correspond to weights of different
gears.

In the Cala Olivera complex, several of the pieces (CO1 to COS)
range from 187.71 g to 168.4 g, while two others (CO6 and CO7)
deviate from these measurements, with 72.1 g and 148, 2 g. This, in
principle, could make us think of at least two different nets, although
it is worth remembering what we have already said about the reuse of
weights from different gears in the same net.

In the Es Culleram weights, we see that marked differences also
occur in this variable, since the maximum value amounts to 40 g
(EC7), while the minimum is only 11.2 g (EC6), with the maximum
oscillation being of 28.2 g and the mean value 23.55 g.

In the pieces of unknown provenance, the weights range from 66.3
g (UP1) to 83.9 g (UP2), with the maximum oscillation being 17.6 g
and the average of all of them 76.8 g (Figure 8).

Weight

SC1 SC2 SC3 €O1 CO2 CO3 CO4 COS5 CO6 CO7 EC1 EC2 EC3 EC4 EC5 ECe EC7 PD1 PD2 PD3 PD4

Figure 8 Graphic showing the differences among the weights of the pieces
under study.
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Inner diameter

It is determined by the thickness of the rope to which the weight
has been attached. This is the data that can demonstrate whether
weights found in the same context, despite their differences in size
and weight, have been able to go together in a single net. For this
reason, we must also take into account the internal diameter of the
sinkers as a computable variable in our study.

We have taken the maximum and minimum diameter of each piece,
between which there may be certain differences. However, the former
is usually distorted because it is the consequence of deformations often
attributable to the intentional opening of the plumb line to disengage
it from the dragrope on which it was mounted. When the weight has
been fully opened, completely deforming the original piece, we have
not computed the value of those pieces because the originals are lost.
For this reason, we consider the minimum diameter more reliable
for our objective, even though this may also be somewhat distorted
because when hammering the metal weight on a fairly soft fiber rope,
the minimum diameter of the weight may be less than the thickness
of the rope itself.

The two pieces from Sa Caleta in which we have been able to
compute this variable show a very small variation between them, of
only 0.15 and 0,05 cm. They would be subject to lines of approximately
0.45 cm (SC1) in one case and 0.30 cm in the other (SC2).

On the other hand, the weights of Cala Olivera where the two
dimensions could have been computed, show important differences
between the maximum and minimum diameters. Three of the weights
(CO1, CO2 and CO3) show the same difference between one and the
other diameter: 0.7 cm. While the CO4 weight shows a difference of 1
cm between maximum and the minimum. This means that they were
probably attached to a dragrope a little less than 2 cm thick (Figure 9).

Maximum and minimum Inner diameters

SC1 5C2 CO1 €02 €03 CO4 ECL ECS EC4 ECS

ECé EC7 UP1 UP2 UP4

=g Minim. diam. === Max. diam.

Figure 9 Graphic showing the oscillations between the maximum and
minimum internal diameter of each piece.

The internal diameter of the pieces from Es Culleram shows, once
again, considerable variability. A first group, with minimum diameters
0f 0.25 to 0.31 cm, would include pieces EC1, ECS and EC6, while
a second group would be made up of pieces EC3, EC4 and EC7,
with minimum diameters of 0.15 to 0.22 cm. These results would
allow us to suggest that these plumb lines could belong to at least
two different networks. However, the raw material and the handmade
nature of these ropes would explain that they could have certain
variations in thickness, especially considering that the hammering
with which the weights were adjusted to the rope could compress it,
and these variations would be reflected in the internal diameters of
the lead sinkers. If so, it would be considered that the seven pieces
could have belonged to the same net, especially considering that the
maximum difference is 0.23 cm. If this were the case, after all that

Copyright:
©2023 Costa 96

we have seen, we would have to conclude that the weight rope of
said net had been made by reusing, at least in part, sinkers from other
previous nets, as revealed by the different weights of each net sinkers.
However, we would also have to conclude that this had not been done
completely randomly, but that the fisherman who made the net took
this difference in weight of each one very much into account, since
the evident decrease compared to the average that show the weight
of the pieces EC5 and EC6 -and therefore their lower sinking force-,
was compensated with the higher weight -and greater sinking force-
of the EC7.

As for the four pieces of unknown provenance, they show few
variations, both in the minimum diameter, between 0.4 and 0.55 m,
and in the maximum, between 0.7 and 0.9 cm.

Results

Net fishing supppress allows much larger catches than hook and
line fishing. Because the different mesh gears, whether purse seine,
barrier or trawl, make possible captures in different ecosystems, so
that both sedentary benthic species and even practically complete
shoals during migratory flows, can be trapped between their meshes.>
The discovery of weights, whether lead, ceramic or lithic, is the only
reliable evidence of the existence of one or more networks in the
investigated site, whether marine or terrestrial.’! In ancient times,
nets used to be made of natural fibers, such as flax, since this fiber is
invisible to fish, although it has the drawback of its short duration.”’
Possibly, this fact led to the search for alternative materials. This
seems to indicate that the analysis of two samples from the Serce
Limani wreck confirms that they were animal hair fibers, which have
been identified as belonging to goats.

The pieces from Sa Caleta, the oldest since they date back to the
7th century BC, are completely uneven. This implies, to the extent
that the three pieces are representative of the fishing activity of the
enclave, a lack of standardized pattern for the manufacture of this type
of weights. The typological characteristics of the SC1 piece, and in
particular its notable weight (46.24 g), make us consider it a true net
sinker, attached to a dragrope of circa 0,5 cm thick. However, the low
weight of piece SC2, which does not reach 7 g, leads us to discard it
as a net weight, inclining ourselves to consider that, more probably, it
was used as sinker in a hook and line rig for fishing shoreline, a fishing
rod or a simple line with lead sinker and hook. As for the SC3 piece,
with an intermediate weight between the two previous pieces (27.39
g), although it is somewhat higher than the Es Culleram pieces, its
small dimensions, before being deformed, lead us to consider that it
was probably used also as a weight for a hook and line rig, although
for fishing deeper than the SC2, given its superior sinking force.

The set of seven pieces from Cala Olivera, although with some
variations in its weight and size, shows a remarkable typological
homogeneity. They are small almost square sheets of lead, around 3.5
cm, both in length and width, with an average weight of 159.44 g,
which were rolled by hammering until they were given the final shape,
on a rope slightly less than 2 cm in diameter.

The pieces from Es Culleram are also typologically homogeneous,
as they consist of seven weights made from sheets folded in half, with
an average length of 5.62 cm and an average weight of 23.55 g, which
were mounted on a headrope very fine, 0.3-0.4 cm.

As for the set of four weights of unknown origin, the homogeneity
of their physical appearance and their dimensions would corroborate
that they are weights from the same net and, therefore, from the same
origin. These are larger pieces than those of Es Culleram and much
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narrower and longer than those of Cala Olivera. They are made of a
rectangular sheet rolled up on itself, which would be mounted on a
rope of approximately 0.6 cm and which at the time of its amortization
three of them were completely open in its central part.

Discussion

How can we find out what kinds of gear art the Phoenicians and
Punics handled? Given the lack of own Phoenician-Punic texts,
together with the poverty of information sources that we have
described at the beginning, the recourse to the dissection of the written
sources and comparative ethnography is imposed, contrasting the data
extracted from the archaeological contexts with the data from ancient
texts and traditional fishing techniques.’® But being aware that it is
still very risky to establish a clear relationship between weight types
and network types and that, in the best of cases, this constitutes only
a plausible hypothesis.

In Antiquity, the use of nets is briefly mentioned by Homer in some
passages of the Iliad (11.V.487)° and the Odyssey (Od. XXII.383-
389):%!

A millennium later, Opiano, when referring to fishing instruments
(Hal. 111, 80-84), states that nets were divided into two large groups:
throwing nets (amphiblestron), and drag nets (griphoi). Among the
latter, he distinguishes the trawls (gangamon) for sponges, oysters and
sea urchins, the rounded bag nets (periégées hipochar), and the barrier
nets (sagena); others are called cover nets (calymmata). Among the
trawl nets there are the so-called floor nets (pézas). In the group of
the amphiblestron are the rounded throwing nets (sphairéonas) similar

to the modern cast net, and the curved nets that can contain all kinds
of fish (scolion panagron).® All of them could have a large number of
variants.

Considering the findings on the island of Ibiza, we can see that
there are several gears that could have been used, according to the
study of the lead weights that are preserved in the MAEF.

In the case of piece SCI1, due to its characteristics, specially its
moderate weight, we believe that it could be attached to a barrier rig.
It would be, therefore, the only true testimony of fishing with nets in
the Phoenician settlement of Sa Caleta.

The net sinkers from Cala Olivera show a more marked wear on
one of their sides, on the upper hinge, undoubtedly the one that would
drag along the bottom of the sea. Therefore, the rope to which they
were attached corresponds to the rope of a net that had to be dragged
along the bottom, while, in the upper part of the gear, a series of corks
would allow it to be kept open and suspended. Although this type of
net weight has sometimes been identified as sinkers for almadrabas
(specific gear for tuna fishing), in our opinion, given the size and weight
of the tuna, the trap needs to be ballast with larger and heavy weights.
For this reason, given their weight and small size, in our opinion it is
more likely that these pieces belonged to some type of smaller rig,
perhaps from the griphoi group and similar to the seine nets (jabega or
boliche), or their small versions. These are tackles for inshore fishing,
which are set from a boat in a circular fashion, surrounding the shoal
of fish, and being characterized by small-sized trawls. They consist
of two long lateral arms made up of several sections, which together
always exceed one hundred and seven fathoms in length in the case

’In this case it seems that the net would be a hunting gear.
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of the seine (jabega), that end in a crown or codend in the shape of a
central sack where the catches are concentrated, while de two wings
or net arms ends in a long rope (Figure 10).

-

Figure 10 Seine nets: a) Boliche. b) Small Boliche (since Archduke Ludwig
Salvador of Austria, Die Balearen in Wort und Bild Geschildert, 1897).

The boat that casts the net does so in a semicircular fashion,
starting from the beach, where one of the capes remains, and returning
to the coast or sending a second boat a few meters ahead to leave the
cape after rounding the bank. Then the gear is dragged by the force
of the fishermen’s arms. At this time, the pullers charge the gear by
pulling the ropes and taking the codend to the beach with the fish
inside (Figure 11).

é.‘ R i

i ) SRR C L
Figure 11 a) Diagram of hauling a seine from the shore. b) Fisherman pulling
the boliche from the beach in Majorca (since Archduke Ludwig Salvador of
Austria, Die Balearen in Wort und Bild Geschildert, 1897). c) Scene of hauling
a seine from the shore in 2 Roman mosaic dated to the end of the 2nd century
AD.The Bardo Museum (Tunis).

In the case of smaller versions of the rig, it can be hoisted from the
boat itself by the force of the fishermen’s arms just like portrayed in
several Roman mosaics (Figure 12) as, for example, at the Maison de
la Cascade in the ancient city of Utica in Tunisia,” or the Domus of
Hyppolitus in Complutum (Alcala de Henares, Spain),” among many
others (Figure 12).
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Figure 12 Pulling the seine from fishing boats. a) Mosaic from the «Maison
de la Cascadey, Utique (Tunisia). b) Detail of the Mosaic of the fish from
the Domus of Hyppolitus, in Complutum (Spain), from the end of the 3rd-
beginning of the 4th century AD.

Due to their dimensions and characteristics, these gears are
designed for small fish that move in large schools, such as sardines,
but which in the Pityusai Islands are mainly picarel (Spicara smaris)
and mackerel (Trachurus trachurus).

On the other hand, and although we do not rule out other
possibilities, its characteristics, especially its low weight and the small
internal diameter of the pieces from Es Culleram, lead us to conclude
that they belong to a finer and smaller net, possibly to a barrier gear,
perhaps similar to a traditional trammel net for fishing on sandy
bottoms.** It is a gear that it has been, and still is, very present on the
Mediterranean coast as one of the main methods of artisanal fishing.
This net, at least in recent times, is made up of a central canvas with
a very fine mesh and two sides with a wider mesh that are folded over
the first. They are divided into “clears”, which have a lighter mesh
central area (like the cuttlefish net), and “blind”, which have a smaller
mesh central area (like the shrimp or mullet net). The net is kept taut
as a curtain that stands in the way of the fish, because the upper rope
that holds the fabric has a large number of corks regularly arranged
along it that pull it upwards, while the footrope sinks to the bottom
due to the weight of the plumb bobs that are also regularly attached

As for the four weights of unknown origin, they are typologically
the same as SC1, however, they are longer and heavier, so we consider
that they could have been part of a trawl gear, without ruling out a
purse seine gear either.®!

Conclusion

From the study of four sets of lead net weights, we have documented
the use, on the island of Ibiza, of different types of nets throughout the
Phoenician-Punic era. This would undoubtedly allow the capture of
species in different ecosystems, both on the coastal platform (trammel
nets) and in the open sea with trawl gear, possibly similar to the seine
type or its derivatives.

The type of net weight formed by a rolled lead sheet (type L2.2 by
Galili, Rosen and Sharvit = PLII2 by Bernal), appeared in Ibiza in the
7th century BC and was brought to the island by the Phoenicians, as
evidenced by specimens of Sa Caleta. We do not have any information
on the fishing techniques of the pre-Phoenician inhabitants of the
Pityusai Islands, but current evidence shows that net fishing was
introduced to Ibiza by the Phoenicians.

Unfortunately, we do not have criteria to date the specimens of
unknown provenance UP1-4, but due to their characteristics we believe
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to it. This type of gear is usually used for shallow depth fishing close
to the coast, often on the dividing line between sand and seaweed.®
However, in Antiquity, the simple model of a single piece of mesh was
probably more used, in which the capture was made because the fish
inserted its head into the opening of the mesh (Figure 13a, Figure 13b)
and then could not withdraw when it was hooked by the operculum
(Figure 13c). This supposes a very selective fishing and always of
adult specimens, that is to say, completely ecological and sustainable.
This attribution to this class of rig based on the weights of the net is
also based on the consideration that fewer but heavier weights are
used on rocky bottoms, often stone in Antiquity, because it is easy for
them to get hooked and get caught lose. For this reason, they must be
attached to the dragrope with thick thread, which must be long (1 or
2 meters) so that the dragrope remains above the rocks when setting
the net.

Figure 13 Fishing with a barrier net consisting in a simple piece of mesh.
lllustration by S Maugeri.

that they may belong to the full Punic period (V-III centuries BC). The
specimens from the Es Culleram sanctuary, made from a simple sheet
folded longitudinally, and possibly belonging to a simple barrier net,
must be dated to the 3rd-2nd centuries BC, but by now suppress we
have been mounted on a drag gear we have no evidences to know if
this model of lead weight was used in the island before. And regarding
the thickest, shortest and heaviest net sinkers of Cala Olivera, that
could have been mounted on a drag gear, the archaeological context

set them in a wide range between the 3rd century BC and 1st century
AD.

The use of different types of gear implies different capture
strategies, different work organization and also different productivity:
from collective fishing (trawling or seine gear) to fishing carried out
by two or even a single individual (trammel net or other simple barrier
gear). This last form of fishing would allow enough catches to supply
a family or a small group, while the other, very much productive,
would provide large catches to supply the market and even the centers
for the elaboration of products derived from fish.

To understand the real importance of fishing in a society we need
to know the consumption patterns. These could afford clues to see
specific social developments. But, unfortunately, for Phoenician-
Punic Ibiza we are still far from this target, so research must go on
and deepen in ancient fishing subject.

Citation: Costa B. Evidence of net fishing in Phoenician Punic Ibiza. Study of some lead net weights found on the island. | His Arch & Anthropol Sci.

2023;8(2):89-100. DOI: 10.15406/jhaas.2023.08.00279


https://doi.org/10.15406/jhaas.2023.08.00279

Evidence of net fishing in Phoenician Punic Ibiza. Study of some lead net weights found on the island

Acknowledgments

This work has been carried out within the framework of the
Research Project “Historical Study of Fishing in the Pityusai Islands”,
which we develop from the MAEF. My gratitude to Helena Jiménez,
restorer at MAEF, for all her help, especially in locating and handling
the pieces. Also to Prof. Francesca Ginella, of the University of Basel,
for sending me one of her articles of great interest for me to carry out
this work. Finally, this work is dedicated to the memory of my father,
Vicent Costa Mariné (1920-1996), who taught me from childhood
everything I know about fishing and the sea.

Conflicts of Interest

Author declares there are no conflicts of interests.

Funding

None.

References

1. Martinez Maganto J. Las técnicas de pesca en la Antigiiedad y su
implicacion econdmica en el abastecimiento de las industrias de salazon.
Prehistory and Archeology Notebooks. 1992;19:219-244.

2. Bekker Nielsen T. Fish in the Ancient Economy. In: Ascani K, Editor.
Ancient History Matters. Studies presented to Jens Erik Skydsgaard
on his Seventieth Birthday (Analecta Romana Instituti Danici,
Supplementum, 30). 2002:29-37.

3. Bekker Nielsen T. Nets, boats and fishing in the Roman world, Classical
and Medieval. Danish Journal of Philology and History. 2002:215-233.

4. Fernandez Pérez J. Consideraciones sobre la pesca romana en Hispania.
In: Gonzalez Tascon I, coordinators, Artifex. Roman engineering in
Spain, Catalog of the exhibition, Ministry of Education, Culture and
Sports. 2002:331-352.

5. Garcia Vargas E, Mufioz A. Reconocer la cultura pesquera de la
Antigiliedad en Andalucia. PH Bulletin of the Andalusian Institute of
Historical Heritage. 2003;44:43-53.

6. Bernal D. Arqueologia de las redes de pesca. Un tema crucial de la
economia maritima hispanorromana. 2008:181-215.

7. Bernal D. Fishing tackle in hispania: reflections, proposals and first
results. In: Bekker-Nielsen T, Bernal D, editors. Ancient Nets And
Fishing Gear. 2010:83-137.

8. Bernal D. The SAGENA project. Fishing equipment in baetica in
classical antiquity. In Ancient Nets and Fishing Gear. 2010:333-345.

9. Galili E, Rosen B, Sharvit J. Fishing gear sinkers recovered from an
underwater wreckage site, off the Carmel coast, Israel. The International
Journal of Nautical Archaeology. 2002;31(2):182-201.

10. Galili E, Zemer A, Rosen B. Ancient fishing gear and associated
artifacts from underwater explorations in Israel - A comparative study.
Archaeofauna. 2013;22:145-166.

11. Vargas Girén JM. El instrumental de pesca en Hispania. Origen,
desarrollo y contextualizacion atlantico-mediterranea. PhD. Thesis.
University of Cadiz. 2016.

12. Vargas Girén JM. El instrumental pesquero en Hispania: estado de la
cuestion y perspectivas, In: Gonzalez Villaescusa R, Schorle K, Gayet
F, editors. The exploitation of ancient maritime resources. Productive
activities and organization of territories. 2017:119-137.

13. Vargas Girén JM. Ofrendas de caracter pesquero en santuarios litorales:
el caso de la Algaida (Sanlucar de Barrameda, Cadiz). 2019:235-257.

16.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Copyright:
©2023 Costa 99

. Muiloz Vicente A. Artes y aparejos de pesca fenicio-ptinicos en el

Mediterraneo occidental: El ejemplo del Circulo del Estrecho. In Costa
B, Fernandez JH. Editors. Fishing and salting in the Phoenician-Punic
world. 2012:33-84.

. De Rose L. Tecniche di pesca tra Magna Grecia e Cartagine, In: Intier

M, Ribichini S, Editors. Proceedings of the International Conference
“Phoenicians and Italians, Carthage and Magna Graecia. Peoples in
Contact, Cultures in Comparison”. 2011:155-177.

Rodriguez Pantoja M. La pesca en los textos grecolatinos. I International
Conference History of Fishing in the area of the Strait. Junta de
Andalucia. 2006:109-146.

. Bartoloni P. La pesca a Cartagine, L’ Africa Romana, 11. Proceedings of

the XI study conference (Cartagine, 15-18 December 1984). 1996:479—
488.

. Ripoll S. El atin en las monedas antiguas del estrecho y su simbolismo

econdmico y religioso, in the 1st International Congress on the Strait of
Gibraltar (Ceuta 1987). Madrid: 1988:481-486.

Marlasca Martin R. Luna atunera. Byrsa VI, 1-2 La Spezia; 2007:33-59.

Zamora JA. La pesca entre cananeos y fenicios: La documentacion
epigrafica y el papel del pescado en los rituales. I International
Conference History of Fishing in the area of the Strait. Junta de
Andalucia. 2006:83-108.

Niveau De Villedary, AM, Campanella L. Finalmente a la mesa. El
consumo de pescado en el mundo fenicio-ptnico. I International
Conference on the History of Fishing in the Straits. 2006:633—702.

Ruiz Mata D, Ruiz Gil JA, Loépez Amador JJ. La pesca en época
prerromana en la bahia de Cadiz (Apéndice sobre las factorias de
salazones en el Puerto de Santa Maria). I International Conference
History of Fishing in the area of the Strait. Junta de Andalucia. Sevilla;
2006:269-338.

Corzo R. El santuario de La Algaida (Sanlicar de Barrameda, Cadiz)
y la formacion de sus talleres artesanales. In: Costa B, Fernandez JH,
editors. 2000:147-183.

Lopez Amador JJ, Ruiz Gil JA. Las ofrendas del santuario punico-
gaditano de La Algaida (Sanlticar de Barrameda). 2010:271-281.

Fernandez Gomez JH. Excavaciones en la Necropolis del Puig des
Molins (Eivissa). 1992.

Acquaro E. I rasoi punici.Consiglio Nazionale delle Ricerche. Roma;
1971.

Alfaro C. Fishing nets in the ancient world: the historical and
archaeological evidence, In Bekker-Nielsen T, Bernal D, Editors.
Ancient nets and fishing gear. Proceedings of the International workshop
on nets and fishing gear in classical antiquity: a first approach. 2010:
55-81.

Alfaro C, Costa B. Methodological aspects of purple dye production
on Ibiza: the new site of Cala Olivera. In Alfaro C, Karali L, Editors.
Studies on the production of consumer goods in Antiquity. 2008:195—
208.

Costa B. Captura y gestion de recursos malacologicos en algunos
talleres productores de plrpura de la isla de Ibiza. In: Garcia Sanchez M,
Gleba M, editors. 2018:253-270.

Costa B. Utensilios de plomo destinados a la pesca. (with the
collaboration of R. Marlasca). In: Marin Ceballos MC, Belén Deamos
M, Jiménez Flores, AM, Coordinators. 2022:257-282.

Vargas Giron JM. Los estudios sobre instrumental y artes de pesca de
la Antigliedad. Balance of research in Spain and Portugal. PYRENE.
2020;50(2):55-83.

Citation: Costa B. Evidence of net fishing in Phoenician Punic Ibiza. Study of some lead net weights found on the island. | His Arch & Anthropol Sci.

2023;8(2):89-100. DOI: 10.15406/jhaas.2023.08.00279


https://doi.org/10.15406/jhaas.2023.08.00279
https://repositorio-uam-es.translate.goog/handle/10486/2699?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://repositorio-uam-es.translate.goog/handle/10486/2699?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://repositorio-uam-es.translate.goog/handle/10486/2699?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://portal.findresearcher.sdu.dk/en/publications/fish-in-the-ancient-economy
https://portal.findresearcher.sdu.dk/en/publications/fish-in-the-ancient-economy
https://portal.findresearcher.sdu.dk/en/publications/fish-in-the-ancient-economy
https://portal.findresearcher.sdu.dk/en/publications/fish-in-the-ancient-economy
https://www.academia.edu/952627/Fishing_in_the_Roman_World
https://www.academia.edu/952627/Fishing_in_the_Roman_World
https://www-iaph-es.translate.goog/revistaph/index.php/revistaph/article/view/1564?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-iaph-es.translate.goog/revistaph/index.php/revistaph/article/view/1564?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-iaph-es.translate.goog/revistaph/index.php/revistaph/article/view/1564?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet.unirioja.es/servlet/articulo?codigo=3282276
https://dialnet.unirioja.es/servlet/articulo?codigo=3282276
https://dialnet.unirioja.es/servlet/articulo?codigo=3367271
https://dialnet.unirioja.es/servlet/articulo?codigo=3367271
https://www.tandfonline.com/doi/abs/10.1111/j.1095-9270.2002.tb01413.x
https://www.tandfonline.com/doi/abs/10.1111/j.1095-9270.2002.tb01413.x
https://www.tandfonline.com/doi/abs/10.1111/j.1095-9270.2002.tb01413.x
https://www.academia.edu/4878491/Ancient_fishing_gear_and_associated_artifacts_from_underwater_explorations_in_Israel_a_comparative_study
https://www.academia.edu/4878491/Ancient_fishing_gear_and_associated_artifacts_from_underwater_explorations_in_Israel_a_comparative_study
https://www.academia.edu/4878491/Ancient_fishing_gear_and_associated_artifacts_from_underwater_explorations_in_Israel_a_comparative_study
https://www-academia-edu.translate.goog/32489502/El_instrumental_de_pesca_en_Hispania_Origen_desarrollo_y_contextualizaci%C3%B3n_atl%C3%A1ntico_mediterr%C3%A1nea?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-academia-edu.translate.goog/32489502/El_instrumental_de_pesca_en_Hispania_Origen_desarrollo_y_contextualizaci%C3%B3n_atl%C3%A1ntico_mediterr%C3%A1nea?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-academia-edu.translate.goog/32489502/El_instrumental_de_pesca_en_Hispania_Origen_desarrollo_y_contextualizaci%C3%B3n_atl%C3%A1ntico_mediterr%C3%A1nea?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-academia-edu.translate.goog/34978647/El_instrumental_pesquero_en_Hispania_estado_de_la_cuesti%C3%B3n_y_perspectivas?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-academia-edu.translate.goog/34978647/El_instrumental_pesquero_en_Hispania_estado_de_la_cuesti%C3%B3n_y_perspectivas?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-academia-edu.translate.goog/34978647/El_instrumental_pesquero_en_Hispania_estado_de_la_cuesti%C3%B3n_y_perspectivas?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-academia-edu.translate.goog/34978647/El_instrumental_pesquero_en_Hispania_estado_de_la_cuesti%C3%B3n_y_perspectivas?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=7585182&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=7585182&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=4085212&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=4085212&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=4085212&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=4085212&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www.worldcat.org/title/africa-romana-atti-dellxi-convegno-di-studio-cartagine-15-18-dicembre-1994/oclc/150816684
https://www.worldcat.org/title/africa-romana-atti-dellxi-convegno-di-studio-cartagine-15-18-dicembre-1994/oclc/150816684
https://www.worldcat.org/title/africa-romana-atti-dellxi-convegno-di-studio-cartagine-15-18-dicembre-1994/oclc/150816684
https://digital.csic.es/handle/10261/22578?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://digital.csic.es/handle/10261/22578?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://digital.csic.es/handle/10261/22578?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://digital.csic.es/handle/10261/22578?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=8791681&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=8791681&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=8791681&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=6564196&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=6564196&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=6564196&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=6564196&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=6564196&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://zenon-dainst-org.translate.goog/Record/000088022?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://zenon-dainst-org.translate.goog/Record/000088022?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://zenon-dainst-org.translate.goog/Record/000088022?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=3736651&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=3736651&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=778822&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=778822&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://archive.org/details/irasoipunici0000acqu
https://archive.org/details/irasoipunici0000acqu
https://www.academia.edu/44028386/ANCIENT_NETS_AND_FISHING_GEARS_PROCEEDINGS_OF_THE_INTERNATIONAL_WORKSHOP_ON_NETS_AND_FISHING_GEARS_IN_CLASSICAL_ANTIQUITY_A_FIRST_APPROACH
https://www.academia.edu/44028386/ANCIENT_NETS_AND_FISHING_GEARS_PROCEEDINGS_OF_THE_INTERNATIONAL_WORKSHOP_ON_NETS_AND_FISHING_GEARS_IN_CLASSICAL_ANTIQUITY_A_FIRST_APPROACH
https://www.academia.edu/44028386/ANCIENT_NETS_AND_FISHING_GEARS_PROCEEDINGS_OF_THE_INTERNATIONAL_WORKSHOP_ON_NETS_AND_FISHING_GEARS_IN_CLASSICAL_ANTIQUITY_A_FIRST_APPROACH
https://www.academia.edu/44028386/ANCIENT_NETS_AND_FISHING_GEARS_PROCEEDINGS_OF_THE_INTERNATIONAL_WORKSHOP_ON_NETS_AND_FISHING_GEARS_IN_CLASSICAL_ANTIQUITY_A_FIRST_APPROACH
https://www.academia.edu/44028386/ANCIENT_NETS_AND_FISHING_GEARS_PROCEEDINGS_OF_THE_INTERNATIONAL_WORKSHOP_ON_NETS_AND_FISHING_GEARS_IN_CLASSICAL_ANTIQUITY_A_FIRST_APPROACH
https://www.academia.edu/23190969/METHODOLOGICAL_ASPECTS_OF_PURPLE_DYE_PRODUCTION_ON_IBIZA_THE_NEW_SITE_OF_CALA_OLIVERA
https://www.academia.edu/23190969/METHODOLOGICAL_ASPECTS_OF_PURPLE_DYE_PRODUCTION_ON_IBIZA_THE_NEW_SITE_OF_CALA_OLIVERA
https://www.academia.edu/23190969/METHODOLOGICAL_ASPECTS_OF_PURPLE_DYE_PRODUCTION_ON_IBIZA_THE_NEW_SITE_OF_CALA_OLIVERA
https://www.academia.edu/23190969/METHODOLOGICAL_ASPECTS_OF_PURPLE_DYE_PRODUCTION_ON_IBIZA_THE_NEW_SITE_OF_CALA_OLIVERA
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=6900686&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=6900686&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=6900686&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=8790010&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=8790010&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://dialnet-unirioja-es.translate.goog/servlet/articulo?codigo=8790010&_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://raco-cat.translate.goog/index.php/Pyrenae/article/view/359596?_x_tr_sl=ca&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://raco-cat.translate.goog/index.php/Pyrenae/article/view/359596?_x_tr_sl=ca&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://raco-cat.translate.goog/index.php/Pyrenae/article/view/359596?_x_tr_sl=ca&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc

Evidence of net fishing in Phoenician Punic Ibiza. Study of some lead net weights found on the island

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.

Ramon J. Excavaciones arqueoldgicas en el asentamiento fenicio de sa
Caleta (Ibiza). Mediterranean Archeology Notebooks 16 and 17. 2007.

Costa B, Alfaro C. Noves evidéncies de produccio de porpra a Eivissa:
Archaeological activities of the years 2005-2006. 2007:34-45.

Costa B, Alfaro C. Salt, fishing and salted fish in the Pitiusas in
Antiquity. In Napoli J, Editor. Resources and maritime activities of the
peoples of Antiquity. 2008:59-76.

Marin Ceballos MC, Belén Deamos M, Jiménez Flores AM. La cueva
santuario de Es Culleram (Ibiza). SPAL Monographs Archeology XLVII.
2022.

Sternberg M. Péche et exploitation des milieux aquatiques de la fin

du Vllle a la fin du Ve siécle av. J.-C. dans la péninsule Ibérique:
témoignages archéo-ichtyofauniques des sites de la Rabita de
Guardamar (Alicante) et de Castillo de Dona Blanca (Cadix), In Napoli
J, Editor. Maritime resources and activities of ancient peoples (Acts of
the International Colloquium of Boulogne-sur-Mer, May 12-14, 2005).
2008:109-116.

Almagro, M* J, Fortuny E. Excavaciones en la cueva de es Cuyeram
(Ibiza). Hispanic Archaeological Newsletter XIII-XIV (1969-1970).
Madrid: 1971:7-35.

Thomas R. Fishing Equipment from Myos Hormos and Fishing
Techniques on the Red Sea in the Roman period. In: Bekker Nielsen T,
Bernal D, Editors. Ancient Nets and Fishing Gear. 2010:139-159.

Bernal D. Reocupaciones del espacio y continuidad habitacional en el
Bajo Imperio (ss. Il y IV d.C.). In Arévalo A, Bernal D, Editors. The
cetariae of Baelo Claudia. Progress of archaeological investigations in
the industrial district (2000-2004). 2007:455-486.

Beltrame C. Fishing from ships. fishing techniques in the light of
nautical archaeology. In: Bekker Nielsen T, Bernal D, editors. Ancient
Nets And Fishing Gear. 2010:229-241.

Powell J. Fishing in the Prehistoric Aegean. Jonsered. 1996.

Bound M. A wreck of the archaic period (c. 600 BC) off the Tuscan
Island of Giglio; an account of its discovery and excavation; a review of
the main finds. Hellenic Institute of Marine Archaeology. 1991.

Basile B. Stabilimenti per la lavorazione del pesce lungo le coste
siracusane: Vendicati e Portopalo. V Review of Underwater Archeology
(Giardini Naxos 1990). 1992:55-86.

Mayoral V. La pesca fluvial como recurso econdémico en época ibérica
tardia: un ejemplo procedente de los Castellones de Céal (Hinojares,
Jaén). Works of Prehistory. 2000:57(1):185-197.

Celestino S. El Palacio Santuario de Cancho Roano V-VI-VII. Los
sectores oeste, sur y este. Publicaciones del Museo Arqueoldgico
Provincial de Badajoz 3. Madrid. 1996.

46.

47.
48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.
59.

60.

61.

Copyright:

©2023 Costa 100

Vargas Giron JM. Del mar a la tumba. Hallazgos de utensilios de
pesca en las necropolis de Gadir/Gades. Notebooks of Prehistory and
Archeology of the Autonomous University of Madrid. 2021:247-285.

Schaalje J. Yavneh Yam. Archeology in Israel. 2006.

Ginella F, Koch P. Archéologie der romischen Binnenfischerei, In Hiister
Plogmann H, Editor. Fish and fishermen from two millennia. A fishing
economic journey through Northwest Switzerland, Basel; 2006:109—
122.

Hoss Mk, Diitting S. Lead net-sinkers as an indicator of fishing
activities. Journal of Roman Archaeology. 2014:27:429-442.

Arjona Pérez M. Figurines and boat models from the Early Iron Age
settlement at Oropos. In: Mazarakis Ainian A, editor. Oropos and
Euboea in the Early Iron Age. 2007:319-330.

Theodoropoulou T. Fishing in dark waters: a review of the
archaeological and archaeozoological evidence of the exploitation of
aquatic resources in the Greek Early Iron Age. In Mazarakis A, Editor.
The “dark ages” revisited. 2011:1039-1057.

Sari K. Hadashot argeologiyot - excavations and surveys in Israel.
Journal 122. 2010.

Kuniholm P. The fishing gear. In: Bass GF, Van Doorninck FH, editors.
Yassi Ada: A Seventh-Century Byzantine Shipwreck, College Station,
Texas; 1982:296-310.

Venetia Piercy G, Bass GF. Fishing Gear. In: Bass GF, Allan JB, editors.
Serge Limani: The glass of an eleventh-century shipwreck. Texas A&M
University Press; 2003:399-435.

Arévalo A, Bernal D, Torremocha A. Garum y Salazones en el Circulo
del Estrecho. Granada. 2004.

Bekker Nielsen T. The technology and productivity of ancient sea
fishing. In: Bekker Nielsen T, editor. Ancient Fishing and Fish
Processing in the Black Sea Region. 2005:83-95.

Kloppenborg JS. Jesus, Fishermen and Tax Collectors. Papyrology
and the Construction of the Ancient Economy of Roman Palestine.
Ephemerides Theologicae Lovanienses: 2018;94(4):571-599.

Yacoub M. Splendeurs des mosaiques de Tunisie, Tunis. 1995.

Rascon Marqués S. “Hippolytvs™: estudio de un nuevo mosaico del
género de pesca y con inscripcion procedente de Complutum, in
LVCENTVM, no. XIV-XVI: (1995-1997):39-62.

Prats Calbet A. La pesca d’abans a les Pitiiises. Island Council of Ibiza
and Formentera. 1997.

Py M. Dictionnaire des objets protohistoriques de Gaule méditerranéene
(IXe-Ier siécles avant notre ére). 2016.

Citation: Costa B. Evidence of net fishing in Phoenician Punic Ibiza. Study of some lead net weights found on the island. | His Arch & Anthropol Sci.
2023;8(2):89-100. DOI: 10.15406/jhaas.2023.08.00279


https://doi.org/10.15406/jhaas.2023.08.00279
https://www-upf-edu.translate.goog/web/larq/cuadernos-de-arqueologia-mediterranea-16-i-17?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-upf-edu.translate.goog/web/larq/cuadernos-de-arqueologia-mediterranea-16-i-17?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www.academia.edu/35141536/2008_SALT_FISHING_AND_SALTED_FISH_IN_THE_PITIUSAS_IN_ANTIQUITY
https://www.academia.edu/35141536/2008_SALT_FISHING_AND_SALTED_FISH_IN_THE_PITIUSAS_IN_ANTIQUITY
https://www.academia.edu/35141536/2008_SALT_FISHING_AND_SALTED_FISH_IN_THE_PITIUSAS_IN_ANTIQUITY
https://editorial-us-es.translate.goog/es/detalle-libro/720417/la-cueva-santuario-de-es-culleram-ibiza?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://editorial-us-es.translate.goog/es/detalle-libro/720417/la-cueva-santuario-de-es-culleram-ibiza?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://editorial-us-es.translate.goog/es/detalle-libro/720417/la-cueva-santuario-de-es-culleram-ibiza?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www.academia.edu/3705826/Fishing_equipment_from_Myos_Hormos_and_fishing_techniques_on_the_Red_Sea_in_the_Roman_period_2010_
https://www.academia.edu/3705826/Fishing_equipment_from_Myos_Hormos_and_fishing_techniques_on_the_Red_Sea_in_the_Roman_period_2010_
https://www.academia.edu/3705826/Fishing_equipment_from_Myos_Hormos_and_fishing_techniques_on_the_Red_Sea_in_the_Roman_period_2010_
https://dialnet.unirioja.es/servlet/articulo?codigo=2549657
https://dialnet.unirioja.es/servlet/articulo?codigo=2549657
https://dialnet.unirioja.es/servlet/articulo?codigo=2549657
https://dialnet.unirioja.es/servlet/articulo?codigo=2549657
https://www.academia.edu/905377/Fishing_from_Ships_Fishing_Techniques_in_the_Light_of_Nautical_Archaeology
https://www.academia.edu/905377/Fishing_from_Ships_Fishing_Techniques_in_the_Light_of_Nautical_Archaeology
https://www.academia.edu/905377/Fishing_from_Ships_Fishing_Techniques_in_the_Light_of_Nautical_Archaeology
https://www.worldcat.org/title/giglio-wreck-a-wreck-of-the-archaic-period-c600-bc-off-the-tuscan-island-of-giglio-an-account-of-its-discovery-and-excavation-a-review-of-the-main-finds/oclc/277268917
https://www.worldcat.org/title/giglio-wreck-a-wreck-of-the-archaic-period-c600-bc-off-the-tuscan-island-of-giglio-an-account-of-its-discovery-and-excavation-a-review-of-the-main-finds/oclc/277268917
https://www.worldcat.org/title/giglio-wreck-a-wreck-of-the-archaic-period-c600-bc-off-the-tuscan-island-of-giglio-an-account-of-its-discovery-and-excavation-a-review-of-the-main-finds/oclc/277268917
https://tp-revistas-csic-es.translate.goog/index.php/tp/article/view/269?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://tp-revistas-csic-es.translate.goog/index.php/tp/article/view/269?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://tp-revistas-csic-es.translate.goog/index.php/tp/article/view/269?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-academia-edu.translate.goog/1145977/El_Palacio_Santuario_de_Cancho_Roano_V_El_Sector_Oeste?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-academia-edu.translate.goog/1145977/El_Palacio_Santuario_de_Cancho_Roano_V_El_Sector_Oeste?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-academia-edu.translate.goog/1145977/El_Palacio_Santuario_de_Cancho_Roano_V_El_Sector_Oeste?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://revistas-uam-es.translate.goog/cupauam/article/view/cupauam2021_47_1_009?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://revistas-uam-es.translate.goog/cupauam/article/view/cupauam2021_47_1_009?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://revistas-uam-es.translate.goog/cupauam/article/view/cupauam2021_47_1_009?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
http://jewishmag.com/98mag/yavnehyam/yavnehyam.htm
https://journalofromanarchaeology.com/wp-content/uploads/2020/04/JRA27_19_Dutting_FINAL.pdf
https://journalofromanarchaeology.com/wp-content/uploads/2020/04/JRA27_19_Dutting_FINAL.pdf
https://www.academia.edu/5796243/Figurines_and_boat_models_from_the_Early_Iron_Age_settlement_at_Oropos
https://www.academia.edu/5796243/Figurines_and_boat_models_from_the_Early_Iron_Age_settlement_at_Oropos
https://www.academia.edu/5796243/Figurines_and_boat_models_from_the_Early_Iron_Age_settlement_at_Oropos
https://docplayer.net/48229021-The-dark-ages-revisited.html
https://docplayer.net/48229021-The-dark-ages-revisited.html
https://docplayer.net/48229021-The-dark-ages-revisited.html
https://docplayer.net/48229021-The-dark-ages-revisited.html
https://www.citefactor.org/journal/index/3170/hadashot-arkheologiyot-excavations-and-surveys-in-israel
https://www.citefactor.org/journal/index/3170/hadashot-arkheologiyot-excavations-and-surveys-in-israel
https://www.academia.edu/36950925/1982_YASSI_ADA_Vol_I_A_Seventh_Century_Byzantine_Shipwreck
https://www.academia.edu/36950925/1982_YASSI_ADA_Vol_I_A_Seventh_Century_Byzantine_Shipwreck
https://www.academia.edu/36950925/1982_YASSI_ADA_Vol_I_A_Seventh_Century_Byzantine_Shipwreck
https://www.academia.edu/36866681/2009_Ser%C3%A7e_Liman%C4%B1_Vol_II_The_Glass_of_an_Eleventh_Century_Shipwreck
https://www.academia.edu/36866681/2009_Ser%C3%A7e_Liman%C4%B1_Vol_II_The_Glass_of_an_Eleventh_Century_Shipwreck
https://www.academia.edu/36866681/2009_Ser%C3%A7e_Liman%C4%B1_Vol_II_The_Glass_of_an_Eleventh_Century_Shipwreck
https://bibcatalogo.uca.es/cgi-bin/koha/opac-detail.pl?biblionumber=795917
https://bibcatalogo.uca.es/cgi-bin/koha/opac-detail.pl?biblionumber=795917
https://www.academia.edu/945267/The_technology_and_productivity_of_ancient_sea_fishing
https://www.academia.edu/945267/The_technology_and_productivity_of_ancient_sea_fishing
https://www.academia.edu/945267/The_technology_and_productivity_of_ancient_sea_fishing
https://www.academia.edu/37470113/_Jesus_Fishermen_and_Tax_Collectors_Papyrology_and_the_Construction_of_the_Ancient_Economy_of_Roman_Palestine_Ephemerides_theologicae_lovanienses_94_no_4_2018_571_99
https://www.academia.edu/37470113/_Jesus_Fishermen_and_Tax_Collectors_Papyrology_and_the_Construction_of_the_Ancient_Economy_of_Roman_Palestine_Ephemerides_theologicae_lovanienses_94_no_4_2018_571_99
https://www.academia.edu/37470113/_Jesus_Fishermen_and_Tax_Collectors_Papyrology_and_the_Construction_of_the_Ancient_Economy_of_Roman_Palestine_Ephemerides_theologicae_lovanienses_94_no_4_2018_571_99
https://www.biblio.com/splendeurs-des-mosaiques-by-yacoub-mohamed/work/3926135
https://books-google-com.translate.goog/books/about/La_pesca_d_abans_a_les_Piti%C3%BCses.html?id=ytM4PQAACAAJ&_x_tr_sl=ca&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://books-google-com.translate.goog/books/about/La_pesca_d_abans_a_les_Piti%C3%BCses.html?id=ytM4PQAACAAJ&_x_tr_sl=ca&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-librairie--archeologique-com.translate.goog/index.html?produit=47807&_x_tr_sl=fr&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://www-librairie--archeologique-com.translate.goog/index.html?produit=47807&_x_tr_sl=fr&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc

	Title
	Abstract
	Keywords
	Introduction
	Materials
	Net weights found in Ibiza 
	Sa Caleta (Sant Josep de sa Talaia) 
	Cala Olivera (Santa Eulària des Riu) 
	Unknown provenance 
	Tipology

	Methodology
	Length
	Sheet thickness 
	Weight
	Inner diameter 

	Results
	Discussion
	Conclusion
	Acknowledgments
	Conflicts of Interest 
	Funding
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5 
	Figure 6
	Figure 7 
	Figure 8 
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13

