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ABSTRACT 

Throughout history the Balearic Islands have had different degrees of social connectivity 

between the islands themselves and between them and the mainland. While the influence 

of historical dynamics is well documented, less so is the impact of winds, currents, and 

meteo-marine conditions. This paper analyses the meteo-marine conditions for coastal 

navigation to better understand how these configured the main maritime routes across the 

islands. We focus on the seafaring communities of the Balearic Islands in the Bronze Age 

when a series of sites along the coastline suggest the creation of a network of coastal 

infrastructure to support maritime mobility.  

Keywords: Coastal navigation, meteo-marine conditions, visibility, Balearic Islands, 
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‘Just as deserts are far from uniform, so the sea too is variegated’ (Broodbank, 2013, p. 

72) 

‘Bona mar i bons vents’ Common saying among Catalan fishermen translating to ‘fair 

winds and fair seas.’  

Introduction  

Braudel (1972, p. 140) thought about the Mediterranean as “not a single sea but a 

succession of small seas that communicate by means of wider or narrower entrances,” 

and the connections that they enable require different paths and routes be taken. Thus, 

meteo-marine conditions were a key factor for prehistoric seafaring, as was nautical 

technology and the need to maintain vision of the coastline. Specifically, prevailing winds 

and the direction of surface currents, as well as conditions regarding visibility of the 

coastline, are the factors that conditioned interconnections across the Mediterranean.  

The Mediterranean is shaped by a complex meteo-marine system, and thus, it is not an 

open space that can be travelled in any direction (Guerrero Ayuso, 2006a). Winds and 

currents form a series of routes that facilitate certain connections and make others more 

difficult. During prehistoric times, due to the nautical technology available, mobility 

dynamics were strongly shaped by these maritime and meteorological conditions. 

However, they cannot be seen in a deterministic way, as naval technologies along with 

seafaring knowledge and experience played a significant role in the connectivity 

dynamics of each community. Therefore, maritime connectivity must be understood as a 

combination of factors in which both the habitus and the agency of seafaring communities 

had significant roles in the perception of meteo-marine conditions. It is the combination 

of environment, experience, and human interaction that shaped paths across the sea 

(Erlandson and Fitzpatrick, 2006; Fitzpatrick, 2013; Montenegro, Callaghan and 

Fitzpatrick, 2016).  

The study of the sea was first theorized as a maritime cultural landscape by focusing on 

the maritime related material culture, as well as the use of maritime resources, thus 

connecting the archaeological remains under water and on land that showed the 

connection with the sea (Westerdahl, 1992, 2008, 2013; Tuddenham, 2010). In parallel, 

the focus on the seascape allowed for understanding the mechanisms by which different 

communities actively engaged with the sea, and how the sea is conceptualised by the 



cosmologies that frame its perception and the interaction with it (Cooney, 2003; 

McNiven, 2003, 2008; Van de Noort, 2003). The idea of ‘islandscape’ (Broodbank, 2000) 

brought somehow together these two spaces, to understand islands as shaped by both land 

and sea, and how the coastline is a perceptive and changing limit (Helms, 1988; Ford, 

2011). In an ‘islandscape’, both landscape and seascape are socially active spaces, 

experimented upon and perceived by the people who move through them (Broodbank, 

2000). In an archipelago, this fluidity, connectivity, and capacity of agency are especially 

interesting, as they highlight the activities that happen between islands, thus forming an 

‘aquapelago’ (Stratford et al., 2011; Dawson, 2012; Hayward, 2012). All these levels 

interact creating a ‘maritime small world’, with different spheres of connection at a 

coastal, islandic, archipelagic, and regional scale (Tartaron, 2013).  

This paper focuses on the seafaring communities of the Balearic Islands in the Bronze 

Age, a period during which a series of sites along the coastline suggest that such 

communities created a network of coastal infrastructure to support maritime mobility. 

The Middle and Late Bronze Ages (1400/1300-900/850 BC) saw connections expand 

between the insular communities of the archipelago, as well as between the islands and 

the mainland (Guerrero Ayuso, 2006a; Guerrero et al., 2007; Albero Santacreu et al., 

2011; Calvo et al., 2011; Calvo Trias and Galmés-Alba, 2018; Perelló Mateo and Llull 

Estarellas, 2019; Sureda, 2020; Valenzuela-Suau et al., 2021). This connectivity can be 

traced across the archaeological record, too, as there are formal and technological 

similarities that can be seen in architecture, pottery production, and bronze metallurgy 

among the islands. Moreover, the presence of foreign objects and raw materials, such as 

African ivory, stone used for macrolithic tools, copper, and tin, shows the integration of 

the islands in the wider Mediterranean context of connectivity (Guerrero et al., 2007; 

Albero Santacreu et al., 2011; Javaloyas et al., 2015; Gornés Hachero, 2016; Sureda, 

2016, 2019, 2020; Calvo Trias and Galmés-Alba, 2018; Llull Estarellas et al., 2019; 

Perelló Mateo and Llull Estarellas, 2019). Common practices across the archipelago, as 

well as the identification of materials, objects, and ideas that moved between islands, has 

led to the proposal that there was a shared habitus between the insular communities of the 

Balearic Islands (Albero Santacreu et al., 2011) or even a “small maritime world” 

(Tartaron, 2013) across them (Calvo Trias and Galmés-Alba, 2018).  

Typological and technological convergences and the similar praxis of the islands’ 

communities during the Middle and Late Bronze Ages can only be explained by a high 



level of connectivity between them. Such connectivity required maritime mobility based 

on coastal navigation, which can be tracked archaeologically via the multitude of 

repeating coastal sites across the islands. Archaeological surveys to identify these sites 

are currently being conducted, and so the number of them may increase, although a 

considerable number have already been identified (see Table 1 and Figure 1). These sites 

could have been landmarks that were used during coastal navigation to serve as points of 

reference and orientation along routes. They are located in three different spaces: on top 

of islets near the coast, in small bays of coves, and on top of coastal promontories near 

bays or beaches that could have potentially been used as places of anchorage, although 

no archaeological remains have yet been documented there (see Table 1 and Figure 1).  

Moreover, another group of sites that could have functioned as landing and anchoring 

places has been documented. These coastal sites, the archaeological remains found there, 

and their relationship to coastal navigation have been extensively analysed (Guerrero 

Ayuso, 2006b; Guerrero et al., 2007; Orfila Pons, Baratta and Mayer, 2010; Albero 

Santacreu et al., 2011; Calvo Trias and Galmés-Alba, 2018).  

Nautical iconography has been documented on the islands; however, their chronology is 

still under debate (Guerrero Ayuso, 2006a, 2006b; Guerrero et al., 2007; Albero 

Santacreu et al., 2011). Thus, the nautical propulsion techniques used during the Middle 

and Late Bronze Ages are rowing, paddling and the use of square sails, or potentially a 

mixed square sail-oars system too, as documented in the Aegean and Eastern 

Mediterranean (Marangou, 1990; Georgiou, 1996). The square sail favours sailing 

downwind up to abeam, but makes it difficult to manoeuvre with headwinds (Guerrero 

Ayuso, 2006b; Whitewright, 2009, 2011).  

Following the steps taken by authors such as Guerrero (Guerrero Ayuso, 2004, 2006a; 

Guerrero et al., 2007), the present paper aims to analyse further the factors that influenced 

the configuration of the main maritime routes used by sailors in the Balearic Sea during 

the Middle and Late Bronze Ages. Our main goal is to recognise both meteo-marine 

conditions and the agencies of the islands’ communities to shape mobility and 

connectivity dynamics across the islands. To do this, we will combine modern 

biogeographical data, paleoclimate data, analyses of archaeological materials, and 

geographic information models to get a sense of the factors that shaped prehistoric coastal 

navigation around the Balearic Islands.  



Meteo-marine Conditions for Navigating the Balearic Sea  

The Balearic archipelago is located in the western Mediterranean and is one of the five 

main island groups in this sea, the others being Lampedusa, Pantelleria, and Malta; Sicily 

and its archipelagos; the Aegadian and Aeolian Islands; and the Sardo-Corsican 

ensemble. The Balearic archipelago is formed by the islands of Mallorca, Menorca, 

Eivissa, Formentera, and Cabrera, as well as more than 250 islets. It has a northeast-to-

southwest orientation, as it is formed geologically by the underwater continuation of the 

Baetic System, which connects with the south-eastern Iberian Peninsula.  

Environmental, meteorological, and maritime conditions are key to the study of 

navigation, both in pre- and proto-history, as well as in historic times (Morton, 2001; 

Medas, 2020). In the context of an archipelago, they take on even greater importance, and 

thus, there is a greater need to assess their role in and impact on navigation around the 

Balearic Islands during the Middle and Late Bronze Ages. We will not take into 

consideration here other variables that were previously used in island biogeography 

studies, such as the surface area of an island or the distance from an island to the mainland 

(MacArthur and Wilson, 1967), as these measures take into account an island’s 

connectivity from a geographical point of view and have already been extensively studied 

in the context of the earliest occupation of the Balearic Islands (Cherry, 1981; Chapman, 

1990; Costa, 2000; Guerrero et al., 2007; Cherry and Leppard, 2018). 

Overview of Paleoclimate Conditions in the Western Mediterranean Region 

Many paleoclimatic and paleoenvironmental studies have noted increasingly drier 

conditions in the western Mediterranean region since the mid- to late-Holocene transition 

(Frígola et al., 2007; Jalut et al., 2009; Magny et al., 2013; Burjachs et al., 2017; Servera-

Vives et al., 2018). Despite the existence of regional differences in the timing between 

terrestrial and marine records, a general drying trend started between ca. 3550-3050 cal 

BC (ca. 5500-5000 cal yr BP). This is shown by several indicators, such as increasing fire 

activity, the expansion of Mediterranean thermophilus taxa (Carrión et al., 2010; Burjachs 

et al., 2017; Servera-Vives et al., 2018) and sedimentary/geochemical proxies in lagoon, 

lake, and marine deposits (Frígola et al., 2007; Jiménez-Espejo et al., 2014). The 

intensification of drier conditions has been related to the southern displacement of the 

intertropical convergence zone (ITCZ) and respective changes in atmospheric/oceanic 



dynamics, such as the North Atlantic Oscillation (NAO), likely driven by a decrease in 

northern hemisphere summer insolation (Ausín et al., 2015; Cisneros Bermejo, 2019).  

The NAO mechanism is one of the most influential atmospheric phenomena affecting 

climate in the Mediterranean region due to the well-established teleconnection between 

the western Mediterranean and northern latitudes (Moreno et al., 2005). Recent 

paleoclimate reconstructions of the western Mediterranean have associated increased 

winter precipitation and warmer conditions with negative NAOs, while drier and colder 

conditions have been associated with positive NAOs (Trouet et al., 2009; Olsen, 

Anderson and Knudsen, 2012; Ausín et al., 2015). Negative NAO-like conditions have 

also been related to increased northerly and westerly winds over the Gulf of Lion (Roberts 

et al., 2012; Fletcher, Debret and Sanchez Goñi, 2013), which is one of the most important 

deep-water formation sites in the Mediterranean. Therefore, changes in the formation of 

western-Mediterranean deep water (WMDW) would have important impacts on regional 

ocean circulation. Wind intensity is another vector determining the WMDW formation 

and thermohaline circulation during the Holocene (Ausín et al., 2015).  

Another proxy to be considered in the reconstruction of past aridity, wind intensity, air 

mass circulation, and wind direction is Saharan aeolian dust found in lake and marine 

deposits. Positive NAO phases have been associated with increased Saharan dust in the 

Mediterranean Sea, as southerly Saharan winds are stronger during arid periods (Martín-

Puertas et al., 2010; Nieto-Moreno et al., 2011; Zielhofer et al., 2017) and coincide with 

dry phases in the western Mediterranean. The overall aridification process during the 

transition from the mid- to late-Holocene (Mayewski et al., 2004) has also been associated 

with a long-term southward movement of the ITZC. This would have altered the Hadley 

circulation and strengthened the winds transporting Saharan aeolian dust during these arid 

periods (Weldeab et al., 2003; Nieto-Moreno et al., 2011).  

In addition, sediment composition data from the Balearic Sea indicate a reduction in river 

run-off (decrease in Si/Al ratios) from the mid-Holocene to the present, suggesting drier 

conditions in northern Menorca (Frígola et al., 2007). This paleoclimate reconstruction 

identified nine Menorcan cold events in the Balearic Sea, which the authors understand 

as evidence of increased deep-water overturning in the Gulf of Lion connected to the 

intensification of north-westerly winds. As per new NAO reconstructions, it is possible 

that an increase in WMDW formation in the Gulf of Lion was driven by negative NAO-



like atmospheric conditions (Ausín et al., 2015). As mentioned above, the NAO is 

associated with the direction, latitude, and the strength of westerly winds (Trigo et al., 

2004). The Middle and Late Bronze Ages in the Balearic Islands coincided with a cold 

event (Minorca abrupt event M3), dating from 1450 to 1150 cal BC (3400-3100 cal BP), 

possibly implying enhanced northerly winds (tramontane and mistral) during the winter 

season (Frígola et al., 2007). Similarly, the study of aeolian sand sheets in Menorca also 

suggest the importance of tramontane winds during the Holocene (Martín Prieto et al., 

2017; Pons Buades et al., 2017). 

Current Climate Dynamics and their Influence on Meteo-marine Conditions 

The Mediterranean acts as a hinge between the arid and dry Sahara region and the 

temperate and more humid Central European region, and between the arid conditions of 

the Near East and the Atlantic Sea to the west. It is an enclosed sea with only one natural 

water inlet (the Strait of Gibraltar), which creates a highly complex and particular 

hydrological dynamic throughout. Moreover, it is surrounded by mountain ranges, which 

has a bearing on atmospheric conditions. Because of all of this, the Mediterranean is 

affected by contrasting thermal air masses that create rapid atmospheric changes that can 

sometimes be quite intense. In fact, changes in atmospheric pressure can lead to the 

sudden appearance of storms and winds. More specifically, strong winds commonly stem 

from the change in atmospheric pressure leeward from the main mountain ranges of the 

western Mediterranean, such as the mistral and tramontane winds (Moreno, 2005).  

Thus, we require an understanding the climate conditions around the Mediterranean and 

its subregions to assess the influence of meteo-marine conditions on coastal navigation. 

Mediterranean meteorology is highly variable, depending on the season. In the spring, 

there is a remittance of cold air from the Atlantic as the Azores high moves up in latitude, 

which in turn brings its area of influence over the Mediterranean. This results in a 

decrease of northern winds. In parallel and in combination with this phenomenon, the 

warm front from the Sahara and southern winds, which are hotter, dryer, and hold 

suspended dust, become stronger. This changes at the end of the summer when storms 

and DANAs (isolated depressions at high levels) become more frequent as cold air at high 

altitudes enter the region and collide with the warm, humid air above the sea, creating 

strong storms.  



Sea Surface Currents 

Sea surface currents in the Mediterranean are shaped by the configuration of the 

Mediterranean basin, circulation currents, climate conditions, evaporation levels, and the 

constant influx of colder water from the Atlantic. Also, the topography of the coastline 

and the islands produce specific regional dynamics, as well as fluxes between warmer 

surface waters and colder deep waters (Millot, 1999; Millot and Taupier-Letage, 2005). 

Altogether they form a complex dynamic of sea surface currents that interconnect into 

regions and subregions.  

In and around the Balearic Sea, between three and four hydrodynamic regions have been 

identified, and they vary in number from winter to summer (Rossi et al., 2014), although 

three of them are relatively stable regardless of the season (Figure 2). One connects the 

channel between Eivissa and Mallorca with the Alboran Sea. This area is shaped by the 

water influx from the Atlantic Sea, which generates a clockwise current that goes from 

the coast of Morocco to the eastern coast of the Iberian Peninsula and back to the 

Moroccan coastline. Along the coastline of Algeria is a second identifiable region known 

as the Algerian current. It is shaped by a current that runs eastward and parallel to this 

coast (Millot, 1999; Millot and Taupier-Letage, 2005). Within this region, especially in 

its western area, anticyclonic mesoscale gyres can sometimes be found. Between the 

Balearic Islands and the Sardo-Corsican ensemble, a third hydrodynamic region can be 

identified and defined by the border of the Algerian current and the dynamics off the 

southern coast of France. The number, dimensions, and shape of the gyres in the area is 

highly complex and varies from summer to winter.  

During the winter months, another region can be traced between the Gulf of Lion and the 

Alboran Sea, and it connects the coast from Valencia to southern Catalonia with the 

Balearic Islands. The Gulf of Lion itself has very complex dynamics. From it, sea currents 

run parallel to the coastline of the Iberian Peninsula in a clockwise direction, with gyres 

along the coast. Occasionally, due to the topography of the area, anticyclonic gyres can 

appear (Millot, 1999; Millot and Taupier-Letage, 2005).  

In turn, these regions have very fluid boundaries between them, with streams, meanders, 

water fronts, and gyres (Rossi et al., 2014). Altogether, they generate complex internal 

dynamics as well as points of connection between the different regions. For example, the 



northern current runs from the Gulf of Lion along the Iberian coastline and branches off 

into three different currents just north of Eivissa. The first one continues to the south, 

between Eivissa and the mainland, creating anticyclonic gyres. The second one, also goes 

south but through the channel between Eivissa and Mallorca. The third one goes from the 

north of Eivissa to the western coast of Mallorca, and from there to the north of the island 

and to Menorca. This third current is known as the Balearic Current (Pinot, López-Jurado 

and Riera, 2002; Balbín et al., 2014) (see Figure 2).  

Besides the dynamics in the Gulf of Lion, other currents, and gyres form in the region 

due to the effects of the Alboran Sea and the Algerian current. They in turn create surface 

currents that run north from the eastern Iberian Peninsula. Between Cartagena and the 

Cap de la Nau, a bifurcation of these currents occurs, making them run northeast from the 

southern coast of Eivissa towards Menorca, along the south of Mallorca. Occasionally, 

they produce anticyclonic gyres (Pinot, López-Jurado and Riera, 2002; Balbín et al., 

2014). All in all, this general dynamic is affected by gyres of variable intensity and 

duration that form as an effect of the northern current between the south of Eivissa and 

the west of Mallorca, as well as between Eivissa and the mainland (see Figure 2).  

System of Winds 

The low intensity of surface currents may have had little effect on prehistoric coastal 

navigation, especially when sailing with currents, as has been seen in the Eastern 

Mediterranean (Bar-Yosef Mayer et al., 2015). However, the type, intensity, and direction 

of winds and breezes did have a major impact on the formation of routes around the 

Balearic archipelago (see Figure 2).  

Today, the system of winds around the Balearic Islands depends on the active circulation 

of the Gulf of Lion, especially during the winter and in the northern part of the 

archipelago, which sees predominantly northern winds (from the north-east, north, and 

north-west: gregale, tramontane, and mistral). During the summer, northern storms (from 

wind force 7 on the Beaufort scale) occur infrequently, although after autumn and winter, 

the northern winds can evolve into raging storms that sweep the coasts of Mallorca and 

Menorca. In the southern part of the archipelago, that is, in Eivissa and Formentera, the 

winds mostly depend on the active circulation between the Balearics and the northern 



coast of Africa, with prevailing winds coming from the east and north-east during the 

summer, and from the west and south-west during the winter (Medas, 2005).   

This general system varies locally, in that the winds over the western and eastern coasts 

of Mallorca are different. The western coast is swept by winds that run between the island 

and the mainland, or between Mallorca in Menorca, the latter alternating between 

southern and western winds, while to the east the prevailing winds come from the north 

from the Gulf of Lion. In Mallorca, sea breezes are relevant due to the size of the island. 

Between April and October, the heat produces a thermal gradient that creates the embat, 

a breeze running from the sea inland, and which is especially strong during the summer 

months (Ramis Noguera, 1998; Alomar Garau, Grimalt Gelabert and Laita Ruiz De Asúa, 

2004). Along the southwestern coast and in the northwestern bays, the sea breeze and the 

prevailing winds during the peak hours of sunlight come from the south-west and the 

north-east, respectively. However, at night and during the first hours of the day, due to 

the land breeze, the direction of the embat is reversed, although it is weaker. In the 

southwest part of the islands the prevailing winds come from the north-west, although 

they are less strong due to the orographic barrier that is the Serra de Tramontana mountain 

range.  

The sea breeze, the direction of which depends on coastal currents, has a speed between 

6 and 7 knots (or a strength between 2 and 5 on the Beaufort scale) and can blow until 

2pm. In Menorca, this phenomenon has little impact, with prevailing winds from the 

north, especially the mistral and tramontane, which blow for three-quarters of the year, 

and which are notably strong. During the summer, southeasterly and southwesterly winds 

are frequent across both islands. These are usually accompanied by fair weather. Calm 

conditions are frequent at night and during early morning hours. The breezes in Mallorca 

favour navigation along the coast, as well as the one between Menorca and Mallorca and 

between Eivissa and Mallorca. This is because during episodes of high heat, breezes can 

extend 10-15 miles from the coastline.  

Under normal meteorological conditions, that is, in the absence of extreme phenomena, 

the strength of the winds that blow across the Balearic Islands is usually modest, ranging 

between 1 and 10 knots (or 0-3 on the Beaufort scale), and they are indeed favourable to 

coastal navigation, even with the nautical technology possessed by Middle and Late 

Bronze Age communities.  



Visibility during Coastal Navigation  

Visibility was one of the most important factors in prehistoric coastal navigation. Seeing 

the coastline at all times provided landmarks that allowed for early sailors to orient 

themselves and recognise routes (Broodbank, 2000; Dawson, 2005, 2014). This enabled 

the development of highly connected regions (Horden and Purcell, 2000; Broodbank, 

2013; Cunliffe, 2017). Across the Mediterranean there are only a few areas that serve as 

visual deserts in which there are no coastlines in sight that can serve as landmarks for 

navigation (Schüle, 1970) (see Figure 2).  

Thus, an assessment of the role of visibility during coastal navigation around the Balearic 

archipelago needs to consider both the visual connection between the Balearic Islands 

and the mainland, and between the islands of the archipelago itself (see Figure 3). Patton 

(1996) proposed a classification of islands in relation to their visual connection with the 

mainland. In it, type A islands can be seen from the mainland most of the time, i.e., under 

conditions of normal visibility. Type B islands would allow a connection between them 

and the mainland as long as one geographic skyline is visible. And finally, type C islands 

require deep sea navigation, as their connection with the mainland is not possible using 

only visual references to a skyline. 

Within the Balearic Islands, a different classification can be applied to each of the 

archipelago’s islands (see Figure 3). Eivissa can be considered a type A island (Patton, 

1996), as it can be frequently seen from the Montgó Massif (Denia, Alicante). Mallorca 

can be considered a type B island (Patton, 1996), as under conditions of optimum 

visibility—that is, with clear atmospheric conditions and at sunrise—the skyline of the 

Serra de Tramuntana can be seen from the Catalan Coastal Range and the Ports de 

Tortosa-Beseit. However, most of the time, with conditions of average visibility, it is not 

possible to have a direct visual connection between the Catalan coast and Mallorca, but 

during navigation from the Catalan coast, the silhouette of Mallorca, especially its main 

peaks (Puig Major, 1445 m.a.s.l. and Massanella, 1364 m.a.s.l.), quickly come into view. 

Lastly, Menorca cannot be seen from the mainland. However, it can be understood as part 

of an island bridge (MacArthur and Wilson, 1967), as during navigation from the 

mainland to Menorca, one never loses sight of at least one coastline. Then, Eivissa and 

Mallorca work as bridges between themselves. This is because Menorca’s main 

elevations give a visibility range of about 42 nautical miles, while Mallorca, with a more 



prominent topography, has a range of between 70-80 nautical miles (130-148 km). 

Therefore, navigation from the mainland can be always done with at least one coastline 

in sight, as from 28-30 nautical miles from the Catalan coast, the Serra de Tramuntana 

skyline can already be seen (Guerrero Ayuso, 2006a) (see Figures 3, 4 and 5). So, 

although there is no direct coast-to-coast visibility, navigators would always have at least 

one coastline in sight across this whole area. Direct visibility of the north African 

coastline, the south of France, and the coastlines of Corsica and Sardinia is not possible, 

as these connections are hindered by visual desserts. Thus, they require deep-sea 

navigation and orientation techniques similar to those used in the context of oceans.  

Within the Balearic archipelago, the islands are visually connected (see Figures 3, 4 and 

5). Mallorca’s Serra de Llevant can be easily seen from Menorca, and from the area of 

Capdepera (Mallorca), Menorca can be seen under clear atmospheric conditions (see 

Figure 4). From Eivissa, the southern part of the Serra de Tramuntana in Mallorca, 

especially Puig des Galatzó (1027 m.a.s.l.) can be seen, while from Mallorca, especially 

from Santa Ponça, Cap Andritxol, and the south of the Serra de Tramuntana mountain 

range (Puig des Galatzó and Mola de S’Esclop, 926 m.a.s.l.), Eivissa can be seen, 

especially at sunset (see Figure 5). Also, the position of the islands can also be noticed 

thanks to the clouds that gather above the mountains, especially in the Serra de 

Tramuntana (Mallorca), and moving west to east.  

It is known that in Antiquity navigation was mostly done during the most favourable 

season, which in Roman Imperial times was from the beginning of spring to late autumn 

(Janni, 1996, pp. 107–122; Medas, 2022). There is some textual evidence that hints at a 

winter navigation season (Tammuz, 2005; Marzano, 2011; Beresford, 2013), but it is 

difficult to know if this was a common practice across the whole Mediterranean (Guerrero 

et al., 2007; Medas, 2008, pp. 63–64). There is obviously no data on prehistoric times. 

The first written records about this topic date to the 8th century BC. Hesiod’s Works and 

Days (618-694) mentions that safe navigation can be completed in the 50 days after the 

summer solstice and recommends a navigator stop the practice before the new wine and 

the autumn rain (both suggesting early autumn). Hesiod’s recommendation reads like a 

warning and an overt caution for an activity that is always dangerous. However, it seems 

that the navigation season was longer, running from at least the end of spring to the end 

of summer, approximately between June and September. 



Moreover, we must consider short-distance coastal navigation, with distances that could 

be attained over a single day and night. This could have been done at any time of the year, 

as navigators would have had experience with and knowledge of local meteo-maritime 

conditions, which would have allowed them to understand the weather forecast (Medas 

and Brizzi, 2008). The geographical characteristics and climate of the Balearic 

archipelago would have possibly allowed for short-distance coastal navigation outside of 

the favourable season, at least leeward along the coast and between the major islands. 

The Conditions of Anchorages during the Middle and Late Bronze Ages 

Once the main factors that regulated coastal navigation during the Middle and Late 

Bronze Ages in the Balearic Islands have been analysed, the characteristics and conditions 

of anchorage areas nearby coastal sites must be considered. A good anchorage offers 

protection from prevailing winds and currents, especially in extreme conditions, such as 

those experienced during storms, which are frequent in the Mediterranean. A safe place 

for anchoring and landing must be protected from prevailing winds, surrounded by 

elevated lands, and dip into the coastline. They usually present a sinuous layout that 

breaks waves.  They need to be easily accessible, and protected from rocks and shallows, 

i.e., have smooth seafloors beneath, without large rocks or stones, preferably muddy 

bottoms covered in sand. They must end in a shallow beach where small vessels can be 

brought aground, and freshwater needs to be available nearby. All these characteristics 

define an optimum anchorage point, both in Antiquity, as documented in the Stadiasmus 

Maris Magni (Medas, 2008; Arnaud, 2021), and in medieval and modern times. As an 

example, De Navigatione (1464), written by the Dalmatian humanist Benedetto Cortugli, 

has a whole chapter (number 48, from his first book titled Della qualità dello portu) 

dedicated to the characteristics of a good anchorage (Salopek, 2005; Falchetta, 2009)1.  

As previously stated, several Middle and Late Bronze Age anchorages have been 

identified across the Balearic Islands, mostly in connection with the downwind southern 

route that connects the islands (see Table 1 and Figure 1). They can be divided into three 

different typologies: settlements on top of coastal islets, settlements in small bays or 

coves, and anchorage places nearby coastal sites, that is, beaches or coves where no 

archaeological remains have been documented but which have a direct geographical 

 
1 Also, an advanced theoretical analysis on the wind and wave impact in anchoring in ancient harbours is 
Cerezo Andreo et al., 2020.  



connection with coastal promontories where Middle and Late Bronze Age sites have been 

found (Guerrero et al., 2007; Calvo et al., 2011; Calvo Trias and Galmés-Alba, 2018; 

Galmés-Alba and Calvo Trias, 2022). All of them are generally protected from extreme 

meteo-maritime conditions, especially northern storms, which are the most intense. For 

this reason, they are used as refuges by small fishing boats today, a common practice that 

has also been documented in the portolan charts of the 18th and 19th centuries (‘Derrotero 

de las costas de España en el Mediterráneo y su correspondiente de África.’, 1832; 

‘Derrotero general del Mediterráneo’, 1860). Changes in coastal geomorphology may 

have occurred since the Bronze Age, but the evidence provided by portolans (and by 

portolan charts even more) should only be understood in a general was, as a trend line, 

and especially referred to the wider anchorage and landing place, like large bays and 

promontories. Sedimentation in the bottom of the bays may have reduced the bathymetry, 

and therefore, the space available for anchoring, which suggests that the stretches of 

coastline used for this purpose in modern times were more accessible in previous 

centuries. Moreover, no significant changes on the relative sea level have been detected 

during the past 4000 years (Tuccimei et al., 2012; Giaime et al., 2017; Vacchi et al., 2018), 

and consequently the Late Bronze Age shoreline broadly corresponds to that of the 

present day.  

These are the conditions at anchorages along the southern coast of Menorca (Cala Blanca, 

Macarella, Llucalari, Calescoves, and Cap de Forma), small bays that have been formed 

by inland water sources eroding the coastline. They have sandy beaches that allow for 

small vessels to be pulled on the beach. Most of these anchorages, like Calescoves, as 

well as settlements in small coves, such as Cala Blanca, are noted on the portolan charts 

as places of refuge for small fishing boats; they are not deep enough for high tonnage 

ships. However, other anchorages, such as Llucalari, are considered useless on the 

portolan charts due to having shallow stone sea bottoms or their lack of sandy beaches 

that could be used for beaching. Even so, they are protected from extreme meteo-maritime 

conditions, though their narrow, elongated shapes and shallow depths do not ensure safety 

in rough waters, as wind and waves can be channelled into them. For this reason, and as 

it happens nowadays, boats need to be on beaching or anchored some distance from the 

beach, away from the shoal.  

The anchorages that would be affected by northern storms, such as Cala Morell or Pop 

Mosquer in Menorca and S’Illot in Mallorca, have a different layout. They are places that 



could only be used seasonally with favourable weather conditions. Their locations are 

significant to the route that would bring navigators to the islands from the Iberian coast 

with the prevailing northern winds. The site located at Illa de Ses Mones, in the Addaia 

Port (Menorca) can be understood to be part of the same route. The islet is located 1 km 

inside the natural harbour, which is deep and protected at its mouth by shallows and reefs. 

The harbour is protected from northwesterly winds but exposed to northerly, and to a 

lesser extent, northeasterly winds, which can channel waves into the harbour. The 

portolan charts explain that it is difficult to enter the harbour due to the shallows and 

reefs, and so many vessels would anchor at its mouth, guarded by the harbour’s two islets, 

while it is specifically indicated that Illa de Ses Mones is for small vessels (‘Derrotero 

general del Mediterráneo’, 1860, pp. 326–327). The conditions at Illot des Porros, located 

just 100 m from the coastline in the centre of the Bay of Alcúdia (Mallorca) are also 

particular. This location could be related to the route that connects the southwestern coast 

of Menorca (in particular, Cala Blanca) with the northern coast of Mallorca.  

The anchorages located on the southwestern coast of Mallorca are all well protected from 

prevailing winds and breezes. An example is Portocolom, with a wide bay and a mouth 

opening to the south. There, southerly and southeasterly breezes determine the shoal, 

especially in the northern part of the bay. However, the wider western part of the bay 

guarantees a safe anchorage and calm waters. Topographically different is the possible 

anchorage at Portocristo, near the coastal promontory of Sa Ferradura. It is a meandering 

bay, shaped like an “S” with a mouth opening to the south-east. This double curvature 

ensures calm waters in the inner part of the bay, and it is protected from the prevailing 

winds. However, this inner part can only be reached by small and medium vessels 

(‘Derrotero general del Mediterráneo’, 1860, pp. 300–301).  

The sites located along the southwestern coast of Mallorca (Puig de Sa Morisca and the 

islets of Na Galera and Na Moltona) are located along the route that, with the aid of 

southwesterly winds, would have connected Formentera and Eivissa with Mallorca and 

Menorca. From Formentera and Eivissa, the southwesterly winds would help facilitate a 

connection to Mallorca, and from there, the route could go along the southern coast of 

Mallorca, aided by breezes, as well as by southerly and southeasterly winds. Along this 

route, there is a series of known and protected anchorages, such as Portocolom and 

Portocristo.  



Finally, the anchorages nearby coastal sites that have been identified in Eivissa and 

Formentera are mostly small bays that are exposed to prevailing winds, such as Cap des 

Llibrell (Eivissa). Among them, it is worth noting that Cala Jondal, the anchorage 

connected to the coastal promontory of Punta des Jondal, is protected from northerly 

winds, although it is exposed to the southerly ones. It can only function as an anchorage 

in favourable weather conditions, when vessels can get into the bay, or small vessels can 

be beached on the sandy beach.  

Conclusion: Navigation and Routes across the Balearic Sea  

Our analysis of meteo-maritime conditions in the context of coastal navigation has led to 

the emergence of two positions (Broodbank, 2013, p. 75). First, there is a group that 

considers meteo-maritime conditions, especially visibility and prevailing winds, to be key 

to understanding the routes (examples include Guerrero Ayuso, 2004, 2006a; Moreno, 

2005), in that, areas with favourable meteo-maritime conditions would have promoted 

maritime connectivity while areas lacking these conditions, like the eastern part of the 

North African coast, with leeward winds and a homogenous coastline without many 

landmarks and lots of sandbanks, would not have promoted such connectivity. Second, 

there is a group that emphasises the flexibility of routes based on human communities, 

their way of seeing and experiencing the world. This is a much more dynamic, contingent, 

and fluid point of view on the use and maintenance of maritime routes over time 

(Broodbank, 2000, pp. 92–96; Horden and Purcell, 2000, pp. 123–143).  

However, as Broodbank (2013, p. 75) states, it is not a case of one versus the other; rather, 

we need to understand connectivity dynamics as an assemblage of both. Therefore, 

meteo-maritime conditions and the agency of local communities are both key structuring 

factors (Bourdieu, 1994), and their coming together would have traced the paths across 

the sea. These paths are the result of knowledge and experience passed down by 

communities regarding winds, currents, anchorages, and contacts with other 

communities. Together, they make up an entanglement of interactions that would have 

led to the creation of routes, places of passage, destinations, and connections, under 

specific historical and social conditions. 

In nautical terms, a route is not the most direct path between two points, but rather the 

safest and most predictable way (Moreno, 2005, p. 784). Thus, a route is really a corpus 



of knowledge that connects an understanding of meteo-maritime dynamics and the effects 

that they have on the vessel, to landmarks along the coastline, rocks, reefs, and shallows, 

freshwater sources, coastal communities, and previous interactions with them, as well as 

the technical possibilities of the vessel to navigate the route. The knowledge of routes, 

places, and communities could have been strategic knowledge, as an expression of power 

(Foucault, 1992). For this reason, it is not surprising that over time, this type of knowledge 

has been highly controlled and access to it has been limited to few (Abulafia, 2011).   

Visibility, surface currents, and prevailing winds especially, are the key factors that 

favour some connections yet limit others. For example, a direct connection between 

Corsica and Sardinia and the Balearic Island poses the problem of having to face difficult 

deep-sea conditions (see Figure 2). So, the safest route is to the north, to the mouth of the 

Rhône River and following the coastline west with the coastal current and eastern winds 

through the Gulf of Lion and to Cap de Creus. From there, superficial currents and gyres, 

as well as northerly and northeasterly winds favour a connection to Mallorca and 

Menorca. A preliminary route would connect the Cap de Creus to the channel between 

Mallorca and Menorca, while a second route might connect the delta of the Ebro River to 

the channel between Mallorca and Eivissa. Other gyres favour the route from Cap de la 

Nau to Eivissa, downwind from the southern coast of Mallorca and Menorca. However, 

the northerly winds that favour the route from the mainland to the islands make it difficult 

to return. Historical sources have therefore explained how the route to the Iberian 

Peninsula would have passed through Eivissa and from there continued on to Cap de la 

Nao, going up the Gulf of Valencia with sea breezes (see Figure 6). 

Between the Balearic Islands, winds and currents favour safe downwind navigation, 

which is reflected in the number of coastal sites scattered along the shoreline (see Figure 

6). The route, guided by the prevailing winds, would have run from Eivissa to Mallorca, 

with the mountains of Galatzó and S’Escolp in the Serra de Tramuntana being used as 

landmarks. From there, the route would have continued downwind along the southern 

coast of Mallorca and to Menorca. This southern route was later used by Punic-Ebusitan 

agents, who used the islets of Illot d’en Sales, Na Galera, and Na Guardis in Mallorca, 

and the bay of Calescoves in Menorca as seasonal stops along this route (Guerrero Ayuso, 

1997). Moreover, a second route would have connected the northern coast of Mallorca 

and Menorca through the channel between the two islands (see Figure 6).  



Coastal navigation would have been aided by landmarks and sight of the coastline. To 

this end, orientation strategies would have been connected to acquired knowledge and the 

identification of known places along routes. Their identification would provide other 

information such as the duration of voyages, dangers such as reefs and shallows, sources 

of freshwater, and possible interactions with other communities, all of which together 

represent a corpus that makes these coastal landmarks meaningful places that conveyed 

knowledge to navigators along the route.  

In this sense, coastal sites, when related to meteo-marine conditions, can be understood 

as a network that provided aide and support for coastal navigation. Their location is along 

the main maritime routes connecting the islands (see Figures 2 and 6), while the 

assessment of visibility shows how the islands were connected through coastal navigation 

(see Figures 3, 4, and 5). Throughout this paper we have examined the meteo-marine 

conditions around the Balearic Islands, to tie together coastal sites, islands, the 

archipelago, and the connection with the mainland. Understanding these conditions and 

how do they relate with coastal sites, allow us to understand their role as a network of 

coastal infrastructure that connects the islands, through the main maritime routes.  

All of this meteo-marine knowledge allows us to understand navigation routes during the 

Middle and Late Bronze Ages that can also be documented through archaeological 

materials found across the Balearic Islands. The main indicator of mobility, beyond 

typological similarities of archaeometric pottery analyses, are isotope analyses of copper-

based objects (Salvà Simonet, Perelló Mateo and Llull Estarellas, 2018; Sureda, 2019, 

2020; Llull Estarellas, Perelló Mateo and Calvo Trias, 2021, 2022), which provide 

evidence of connections between Menorca, the main source of copper, and Mallorca and 

Eivissa (see Figure 6). This connectivity would have used the coastal sites documented 

along the southern coasts of Menorca, Mallorca, and Eivissa, and possibly to a lesser 

extent, the northern route. Moreover, the isotope analyses suggest a high degree of 

connectivity with the area of the Gulf of Lion (i.e., the southern French coast and the 

Catalonian coast). Finally, there are some data that hint to connections with Sardinia and 

mainland Europe (see Figure 6).  

In parallel, an analysis of typological similarities in pottery, architecture, and metal 

objects suggests a connection between Mallorca and Menorca, and to a lesser extent, 

between these islands and Eivissa and Formentera (Albero Santacreu et al., 2011; Calvo 



Trias and Galmés-Alba, 2018). This high degree of connectivity can be also traced 

through the large number of coastal sites in Mallorca and Menorca compared to Eivissa 

and Formentera.  

The routes of connectivity and mobility that can be traced through material culture, follow 

the meteo-maritime routes that were analysed in this study. It is the combination of both 

that created a shared space across the Balearic Islands during the Bronze Age, and it also 

allows us to consider islands beyond their geographical limits, that is, we can understand 

them as spaces of both land and sea, which together would generate new historically 

relevant “islandscapes” (Broodbank, 2000) or even “aquapelagos” (Dawson, 2012; 

Hayward, 2012). It is for this reason that our analysis of the interaction of meteo-marine 

conditions and communities of praxis provides a broader perspective and deeper 

understanding of the connectivity and mobility between these islands.  
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Figures and tables captions  

Figure 1: Bronze-Age coastal sites across the Balearic Islands.  

Figure 2: Currents and hydrodynamic regions in the Balearic Sea.  

Figure 3: A map showing maximum visibility horizons calculated for a range of 

elevations accounting for the earth’s curvature. Orographic height has been clustered in 

horizons by grouping the areas with similar height and location. Visibility horizons show 

the upper limit of visibility, which will only be achieved in optimum visibility conditions. 

The map shows how navigation between the archipelago and between the islands and the 

continent can be achieved with at least one landmass being always in sight. 

Figure 4a: Cumulative visibility from theoretical points located in the first visibility 

horizon from Mallorca heading to Menorca. It shows how both islands’ horizons can be 

seen during simultaneously navigation.  

Figure 4b: Cumulative visibility from theoretical points located in the first visibility 

horizon from Menorca heading to Mallorca. It shows how both islands’ horizons can be 

seen simultaneously during navigation.  

Figure 5a: Cumulative visibility from theoretical points located in the first visibility 

horizon from Mallorca heading to Ibiza. It shows how both islands’ horizons can be seen 

simultaneously during navigation.  

Figure 5b: Cumulative visibility from theoretical points located in the first visibility 

horizon from Ibiza heading to Mallorca. It shows how both islands’ horizons can be seen 

simultaneously during navigation.  

Figure 6: Main navigation routes around the Balearic Islands and areas of provenance of 

copper (Cu) and lead (Pb) (Sureda, 2020; Llull Estarellas, Perelló Mateo and Calvo Trias, 

2022) 

Table 1: Chronological information of the Middle and Late Bronze Age coastal sites.   

 

 



Table 1 

Site 
C14 code 
reference  

C14 BP age 
Cal BC. OxCal 
v4.4 (Bronk 
Ramsey, C. 2009) 

Type of sample Context and reference  

MENORCA 
Coastal promontories 

Cap de 
Forma 

UtC-
10076 

2930 + 35  
1226-1014 BC 
(95.4%) 

Animal bone 
No stratigraphic reference  
(Depalmas, 2014, p. 433) 

KIA-
21224 

2915 + 30 
1209-1016 BC 
(95.4%) 

Animal bone 
No stratigraphic reference  
(Depalmas, 2014, p. 433) 

KIA-
48791 

2895 + 35 
1209-979 BC 
(95.4%) 

Animal bone 
SU 118, area with traces of 
burning (Depalmas, 2014, p. 
433) 

KIA-
48790 

2890 + 35 
1207-976 BC 
(95.4%) 

Animal bone 
SU 118, area with traces of 
burning (Depalmas, 2014, p. 
433) 

KIA-
48789 

2885 + 35 
1196-960 BC 
(95.4%) 

Animal bone 
SU 118, area with traces of 
burning (Depalmas, 2014, p. 
433) 

UtC 
10077 2815 + 45 

1110-845 BC 
(95.4%) Animal bone 

SU 118, area with traces of 
burning (Depalmas, 2014, p. 
433) 

UtC 
10075 

2755 + 30 978-827 BC 
(95.4%) 

Animal bone 
SU 118, area with traces of 
burning (Depalmas, 2014, p. 
433) 

UTC-4742 2470 + 30 786-431 BC 
(95.4%) 

Animal bone 
SU 118, area with traces of 
burning (Depalmas, 2014, p. 
433) 

Castellet de 
Pop Mosquer 

UBAR-
426 3020 + 20 

1383-1208 BC 
(95.4%) Animal bone 

Animal bones found out of 
context due to looting  
(Mestres i Torres and De 
Nicolás i Mascaró, 1997; 
Micó, 2005, p. 523) 

Coll de Cala 
Morell 

KIA-
48796 

3265 + 35 

1617-1491 BC 
(83.1%) 
1484-1449 BC 
(12.3%) 

Sheep metatarsus 
Naviform 11, SU 20. First 
level of occupation  
(Anglada et al., 2017) 

RICH-
20066 

3112 + 23 

1440-1368 BC 
(56.4%) 
1356-1296 BC 
(39.1%) 

Indeterminate 
domestic animal 
bone 

Naviform 11, SU 28. Base of 
the combustion structure  
(Anglada et al., 2017) 

KIA-
48164 

3065 + 25 1412-1261 BC 
(95.4%) 

Caprinae humerus 
Naviform 11, SU8. Second 
level of occupation  
(Anglada et al., 2017) 

KIA-
48811 

3000 + 35 

1386-1339 BC 
(11.5%) 
1315-1121 BC 
(83.9%) 

Caprinae scapula 

Naviform 11, SU8. Superior 
level of the combustion 
structure (Anglada et al., 
2017) 

KIA-
48812 

2995 + 35 

1385-1340 BC 
(9.5%) 
1315-1116 BC 
(85.9%) 

Caprinae phalange 

Naviform 11, SU12. 
Intermediate level of the 
combustion structure  
(Anglada et al., 2017) 

RICH-
22788 

2918 + 34 1219-1011 BC 
(95.4%) 

Bovine vertebrae  

Naviform 11, SU67. Level 
where the apse of the 
naviform sits. The dating 
result is not considered valid 
and is interpreted as an 
intrusion (Anglada et al., 
2017, p. 10) 



Site 
C14 code 
reference  C14 BP age 

Cal BC. OxCal 
v4.4 (Bronk 
Ramsey, C. 2009) 

Type of sample Context and reference  

RICH- 
21672 3048 + 33 

1407-1219 BC 
(95.4%) 

Caprinae 
metatarsus 

Naviform 12, SU38. 
Occupation floor (Anglada et 
al. 2017) 

Es Castellet 
de Cales 
Coves 

   
Architectural 
typology  

(Plantalamor, 1991; Guerrero 
Ayuso, 2006a; Sánchez 
López, Gutiérrez Rodríguez 
and Orfila Pons, 2013) 

Macarella No chronological data available 
Llucalari No chronological data available 
Maón No chronological data available  
Anchorage places 
S’Illa de Ses 
Mones 
(Islet) 

   
Architectural 
typology 

Index Card nº 066155. Built 
heritage, Consell Insular de 
Menorca 

Cala Blanca 

IRPA-
1123 3320 ± 40 

1731-1721 BC 
(1.7%), 1689-
1505 BC (93.8%) 

Bone remains  
Level underneath the 
naviform (Plantalamor and 
Van Strydonck, 1997)  

D-AMS 
029810 

3430 ± 32 

1876-1843 BC 
(12.7%), 1822-
1797 BC (5.4%),  
1779-1625 BC 
(77.4%) 

Sheep jaw  
Interior level, underneath 
the naviform (Q. B2) 
(Valenzuela-Suau, 2020) 

D-AMS 
029813 

3374 ± 39 1751-1534 BC 
(95.4%) 

Caprine jaw 
Level underneath the 
naviform (Valenzuela-Suau, 
2020) 

D-AMS 
029811 

3122 ± 30 

1493-1480 BC 
(2%), 1452-1367 
BC (60.4%),  
1360-1293 BC 
(33.1%) 

Sheep jaw 
Naviform level (Q. B2) 
(Valenzuela-Suau, 2020) 

D-AMS 
029812 

3150 ± 27 
1499-1387 BC 
(89.3%), 1338-
1320 BC (6.2%) 

Caprine jaw  
Naviform level (Q. B2) 
(Valenzuela-Suau, 2020) 

IRPA-
1124 

3100 ± 40 
1489-1484 BC 
(0.5%), 1449-
1260 BC (94.9%) 

Bone remains  
Naviform level (Plantalamor 
and Van Strydonck, 1997) 

MALLORCA 
Coastal promontories 

Cala 
S’Almunia    Pottery typology  

Pottery barrels (Typology I), 
Final Bronze Age (Guerrero 
et al., 2007, p. 258)  

Puig de Sa 
Morisca 

KIA-
17998 2985 + 25 

1284-1122 BC 
(95.4%) Animal bone  

SU57, floor underneath 
Tower I (Guerrero et al., 
2007)  

KIA-
17979 

2885 + 25 1190-979 BC 
(95.3%) 

Animal bone 
SU70, floor underneath 
Tower I (Guerrero et al., 
2007) 

KIA-
33825 

2834 + 30 
1086-910 BC 
(95.5%) 

Animal bone 
SU30, floor underneath 
Tower I (Guerrero et al., 
2007) 

KIA-
17980 

2835 + 35 
1110-909 BC 
(95.4%) 

Animal bone 
SU51, floor underneath 
Tower I (Guerrero et al., 
2007) 

Sa Ferradura  RICH-
21675 

2908 + 33 1216-1007 BC 
(95.4%) 

Bovine molar 

SF1, Sector 1, SU50, 
combustion structure 
(Anglada et al., 2017a; 
Anglada, Ferrer and Ramis, 
2017)  



Site 
C14 code 
reference  C14 BP age 

Cal BC. OxCal 
v4.4 (Bronk 
Ramsey, C. 2009) 

Type of sample Context and reference  

KIA-
48826 2835 + 35 

1111-906 BC 
(95.4%) Bovine rib  

SF2, Sector 1, SU5, 
combustion structure 
(Anglada et al., 2017b) 

KIA-
48827 2830 + 35 

1111-903 BC 
(95.4%) Caprinae jaw  

SF3, Sector 1, SU7 ( Anglada 
et al., 2017b) 

KIA-
48828 

2795 + 35 

1045-1032 BC 
(2%) 
1019-834 BC 
(93.5%) 

Caprinae scapula 

SF4, Sector 1, SU22, 
combustion structure 
(Anglada et al., 2017a; 
Anglada et al., 2017b) 

RICH-
22784 

2841 + 29 
1110-917 BC 
(95.4%) 

Goat metatarsus  
SF5, Sector 2, SU68. 
Occupation level (Anglada et 
al., 2017a) 

Anchorage places 
Na Moltona 
(Islet) 

   Pottery typology Typology I, Middle – Late 
Bronze Age (Guerrero et al., 
2007)  

Na Galera 
(Islet) 

   Pottery typology Typology I, Middle – Late 
Bronze Age (Guerrero et al., 
2007)  

S’Illot de 
Porros 
(Islet) 

KIA-
11868 

3100 ±35 1441- 1266 BC 
(94.5%) 

Bone remains  SU27 (Calvo et alii. 2011 
Table 1, Hernández 2021, 
Strydonck et alii., 2001: 40-
41) (Van Strydonck et al., 
2002; Calvo et al., 2011; 
Hernández - Gasch and 
Sanmartí, 2019) 

 KIA-
11243  

2975±25 1367-1360 BC 
(0.4%) 
1285-1112 BC 
(95%) 

Bone remains SU110  (Van Strydonck et al., 
2002; Calvo et al., 2011; 
Hernández - Gasch and 
Sanmartí, 2019) 

 KIA-
11244 

2765±30 993-830 BC 
(95.4%) 

Bone remains SU112  (Van Strydonck et al., 
2002; Calvo et al., 2011; 
Hernández - Gasch and 
Sanmartí, 2019) 

 KIA-
11246 

3040±30 1401-1216 BC 
(95.4%) 

Bone remains SU118  (Van Strydonck et al., 
2002; Calvo et al., 2011; 
Hernández - Gasch and 
Sanmartí, 2019) 

Porto Colom    Pottery typology Typology I and VI, Middle-
Late Bronze Age (Guerrero et 
al., 2007; Salvà Simonet, 
2007)  

Cala en 
Tugores 

   Pottery typology Typology I and VI, Middle-
Late Bronze Age (Guerrero et 
al., 2007; Salvà Simonet, 
2007) 

Naveta des 
Caló 

RICH-
22212 

3031±31BP 1401-1200 BC 
(95.1%), 1138-
135 BC (0.3%) 

 SU4 (Valenzuela and Alcover, 
2017)  

CABRERA 
Coastal promontories 
Punta de Sa 
Corrent 

   Pottery typology  (Trias et al., 2009) 

Cova des 
Burri    Pottery typology (Trias et al., 2009) 

Anchorage places 
Cova des 
Francesos 

   Pottery typology (Trias et al., 2009) 



Site 
C14 code 
reference  C14 BP age 

Cal BC. OxCal 
v4.4 (Bronk 
Ramsey, C. 2009) 

Type of sample Context and reference  

IBIZA 
Coastal promontories 

Punta des 
Jondal 

   Pottery typology  

Pottery fragments 
compatible with Final Bronze 
Age chronologies in Ibiza 
(Ramón, 1985, p. 65)  

Cap des 
Llibrell 

No chronological data available  

 


