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SUMMARY - BRONZE AGE SETTLEMENT PATTERNS IN DORGALI MUNICIPALITY (SARDINIA) - This paper 

discusses settlement patterns in Dorgali municipality during Bronze Age based upon three analyses using the 

positional values of domestic sites. Different settlement classifications have been obtained by Multivariate 

Statistical Analysis. Some of our initial hypotheses have been tested through an examination of the differences 

among the settlements. The sites are always situated in places where territorial control is possible. However, 

while the location of some settlements enables the territory as a whole to be controlled, other settlements only 

attempt to control the fertile land, pastures and ways. This hierarchical system with centre and peripheries is 

found from the Early Bronze Age, as shown by the differences among the protonuraghi. 
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INTRODUCTION 

 

Nuragic Sardinia belongs to the Bronze 

Age (1800-1000 BC) although chrono-

logical debates are frequent mainly because 

of the scarcity of absolute dates (Tykot 

1994; Webster and Webster 1998; Tanda 

2004; Spanedda 2007; Lai 2009). Although 

proposals about Nuragic tower origins vary, 

researchers tend to accept the oldest 

chronology of so-called protonuraghi, 

which show inner spaces restricted to 

corridors and not chambers with false vaults 

(Manca and Demurtas 1984; Moravetti 

1992, 2006; Ugas 2006; Manca 2007; 

Depalmas 2009a; Santoni 2009), even with 

some problems in certain areas as Gallura 
 

(Antona 2005; Puggioni 2009). The end of 

Nuragic towers and Nuragic culture is now 

situated at the beginning of the Iron Age 

although most villages continued to be 

occupied up through Roman times (Melis P. 

2003). 

Another important aspect to be addres-

sed is the growth sequence of the main 

Nuragic villages, especially those that in-

clude complex fortresses. Classic interpre-

tation believed these fortresses to be a result 

of continuous growth between the Middle 

and the Late Bronze Age, around 1450 B.C. 

(Lilliu 1982), but in recent times other 

researchers have proposed an alternative 

explanation. According to them many 

Nuragic towers can be considered to have 
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been complex ones having different wall 

lines with towers since their founding (Lo 

Schiavo and Sanges 1994; Ruiz-Gálvez et 

alii 2002). However, continuous additions 

are shown by the best known Nuragic 

fortress, Su Nuraxi (Barumini, Medio 

Campidano) (Lilliu and Zucca 1988, pp. 83-

84), and complete changes can be seen in 

Nuraghe Nolza (Meana Sardo, Nuoro) 

(Cossu and Perra 1998, p. 97). Anyway a 

date of the end of the Middle Bronze Age, 

at least, can be kept in mind for these 

fortresses (Depalmas 2009b). 

These issues have an effect on territorial 

studies (Llobera 2007) but we have chosen 

a synchronically-based analysis aimed at 

finding out how territory was controlled 

during the Final Bronze Age, when most of 

authors agree that the Nuragic world was at 

its peak. 

Territorial archaeological research in 

Nuragic Sardinia (Melis P. 2004; Spanedda 

2007; Cicilloni 2009) has been traditionally 

focused on studies about resources poten-

tial, sometimes by using Site Catchment 

Analysis which treats every settlement as an 

autonomous entity (Moravetti 1986, 2000; 

Depalmas 1990, 1995; Melis M.G. 1997, 

2000a-b, 2003, 2007; Melis P. 1998, 1999-

2000; Melis R.T. 1998; Alba 2000, 2005; 

Onesti 2002; Foddai 2003). Some studies 

have tried to approach site relations, espe-

cially through Thiessen Polygons Analysis 

(Depalmas 1990, 1998a; Alba 1998, 2000, 

2003; Foddai 1998, 2003; Ugas 1998; 

Castia 2003a-b). However, this method has 

been used for the whole of sites without 

taking into account their differences in size 

and position. Even visibility studies have 

been affected by these problems (Ruiz-

Gálvez et alii 2002; Basildo et alii 2005). 

Only in some studies (Depalmas 1990, 

1998a; Moravetti 2000) a formal typology 

has been used as a useful criterion to 

separate sites according their possible fun-

ction. A qualitative definition of emplace-

ment (Depalmas 1990, 1998a; Tanda and 

Depalmas 1991; Marras 1998; Melis P. 

1999-2000; Cicilloni 2007; Campus 2008; 

Cicilloni and Migaleddu 2008; Cossu and 

Perra 2008; Forci 2008; Leonelli 2008; 

Perra 2008) has also been an important help 

to discuss about political organisation. 

Our approach will be slightly different 

and we will also proceed to study territory 

sizes and resource control after showing 

strategic control as defined by topographical 

position. So, formal types (complex and 

simple towers, classical Nuragic towers and 

protonuraghi) as well as site types (villages, 

isolated Nuragic towers and villages with 

Nuragic towers) will be only used to assist 

us in understanding our results based on 

topographical situation of every site. 

In this sense, following a topographical 

method presented by F. Nocete (1989, 

1994) and used in studies of Southern 

Iberian Peninsula Late Prehistory (Moreno 

et alii 1997; Cámara et alii 2004), over the 

last few years we have developed a new line 

of research (Spanedda 2002, 2007; Spaned-

da and Cámara 2009; Spanedda et alii 2004, 

2007) which has been already applied to 

other Sardinian areas (Alba 2005, 2009; 

Puggioni 2009). 

Here we will present a study in different 

phases as the only way to go from definition 

of strategic sites to assessment of political 

control. 

 

 

HYPOTHESES 

 

The main aim of this paper is to show 

the existence of a hierarchical and state 

organization during the Sardinian Bronze 

Age, using a settlement pattern analysis as 

the starting point. State here is defined 

according to classical historical materialism 

as control system aimed to reproduce social 

unequality (Engels 1884, p. 192). Social 

unequality and state are always united. Our 

intention is to test different hypotheses 

based on previous works made in different 

Sardinian areas (Navarra 1997; Melis M.G. 

2000b; Cicilloni and Migaleddu 2009): 

1. Differences among sites depend on the 

site‟s function in relation to natural condi-
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tions (land and water) and means of produ-

ction (agricultural and pastoral land, live-

stock) appropriation, labour force control 

and yields of certain raw materials (metallic 

minerals, building rocks, wood resources, 

etc.). Exhaustive territorial control is achie-

ved. 

2. A territorial system was at least begun in 

Early Bronze Age. 

3. Easily defendable positions were prefer-

red by the settlements even in plains areas 

although artificial defences were built. 

4. Some important sites could be settled in 

plain areas and be protected by other sites. 

 

 

GENERAL METHODOLOGY 

 

A specific area of Sardinia has been 

chosen to test the combination of different 

settlement pattern analysis methods. The 

Dorgali municipality (fig. 1) is one of the 

better known areas in terms of its archaeo-

logical remains because several catalogues 

and surface surveys exist (Taramelli 1933; 

Manunza 1985, 1995; Spanedda 1994-95; 

Moravetti 1998) and also thanks to famous 

sites discovered many years ago, such as 

Tiscali (Pais 1911) and Serra Orrios (Lilliu 

1947). Moreover, it is situated in an 

interesting area with considerable environ-

mental contrasts among coasts, valleys and 

mountains. Our research was drawn to these 

characteristics and in other papers we have 

made different proposals on the visual 

control of the sea (Spanedda et alii 2007) 

and the importance of the ritual marking of 

space (Spanedda and Cámara 2003). 

Principal Components and Cluster 

Analyses have been performed on data from 

Dorgali Nuragic settlements through topo-

graphical indexes. These indexes were de-

veloped by the Andalusian Late Prehistory 

Studies Group (GEPRAN, HUM274), as we 

have said, and eight of them were originally 

published by F. Nocete (1989, 1994) in a 

slightly different way (Spanedda 2002; 

Spanedda et alii 2004), accompanied by a 

ninth index referring to settlement gradient 

which is not used here. Six other indexes, 

developed by us, have been used in separate 

analyses (Spanedda 2007). As several re-

searchers have indicated (Burillo and Picazo 

2001), this method makes it possible to 

avoid problems derived from surface sur-

veys, because the data of one site are not 

influenced by the data of other sites. In any 

case, the results allow us to compare all the 

known sites and to make inferences regar-

ding their functional and hierarchical diffe-

rences. 

Particular information is provided by 

each index (formules are included) although 

they can be grouped into four categories: 
 

1. Indexes that refer to the relation between the 

settlement and the surrounding area within a radius 

of 1 km, where the inhabitants carry out most of their 

productive activities. Among these, three indexes can 

be distinguished: 

a) YCAIP or Index of Geomorphologic Area Gra-

dient, which is obtained by dividing the difference 

between the highest (YCAHM) and lowest points 

(YCAHW) in the area by the distance between these 

two points (YCADH). It is important in order to 

separate sites that, located in high gradient areas, are 

aimed to territorial control and sites which search 

plain areas because of their farming potential. 

YCAIP = (YCAHM-YCAHW)/YCADH 

b) YCAI1 or Index of Relative Height 1, which is 

obtained by dividing the settlement height 

(YCYHM) by the highest point in the area 

(YCAHM). It let us to get an approach to visual 

control even if it is not evident. 

YCAI1 = YCYHM/YCAHM 

c) YCAI2 or Index of Relative Height 2, which is 

obtained by dividing the settlement height 

(YCYHM) by the lowest point in the area 

(YCAHW). Certain sites can exert an important 

control over lower areas and specific resources in 

spite of being located in lower emplacements. 

YCAI2 = YCYHM/YCAHW 

 

2. Indexes that refer to the restricted settlement 

situation, which F. Nocete (1989) called the Settle-

ment Geomorphologic Unit. Problems in defining its 

limits have been indicated from critical positions 

which, however, have failed in their attempts to 

provide a simple and useful alternative (Esquivel et 

alii 1999). Given these difficulties, we have pre-

ferred to compare different approaches in every step 

or our analysis about Dorgali Nuragic sites. First we 

have used the same indexes as those presented by F. 

Nocete (1989), which depend on a qualitative 

definition of the Settlement Geomorphologic Unit 
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Fig. 1 - Dorgali municipality situation. 

 

through the presence of relevant changes in 

topography (mainly little river courses). From this 

starting point different indexes are evaluated in 

relation to defensibility and suitability for settling. 

a) YCUIC, or UGA Compactness Index, which is 

defined by dividing the area of the Unit (YCUAR) (a 

value that is multiplied by 4) by its length (YCULO) 

multiplied by itself and by  (pi). 

YCUIC = (4 x YCUAR)/(  x YCULO
2
)

 

According to this formula, circular units will offer us 

values equal to one and can be defended easily. 

b) YCUIS, or Section Compactness Index, which is 

defined in the same way but referring only to one 

part (section) of the Unit. Its area (YCUAS), 

multiplied by 4, is divided by its lenght (multiplied 

by itself and by ). 

YCUIS = (4 x YCUAS)/(  x YCULS
2
)

 

This section is restricted to the Unit‟s highest part 

above the zone with the highest gradients and can be 

referred to sites with a more protected area or 

acropolis. 

c) YCUIA, or Plateau Index, which according to F. 

Nocete (Ibid.) is defined by the Section length 

(YCULS) divided by the difference between the 

highest point and the lowest point in the zone with a 

greater gradient (YCUHM-YCUPM). We find it 

more useful in a modified version, in order to avoid 

very high values and to better define the defensibility 

which depends on the plateau height. So, we propose 

to divide the differences in height by the length 

(Spanedda 2002; Cámara et alii 2004). 

YCUIA = (YCUHM-YCUPM)/YCULS 

Sites with a high value cannot be considered very 

suitable to life and can be seen as strategic ones. 

d) YCUIT, or Estimative Gradient Index, which 

divides the difference between the highest 

(YCUHM) and lowest (YCUHW) point at the Unit 

by the distance between them (YCUDH). 

YCUIT = (YCUHM-YCUHW)/YCUDH 

e) YCUIR, or Highest Gradient Index, which seeks 

the same result but in relation the highest gradient 

area. Difference between the highest (YCUPM) and 

the lowest point (YCUPM) in this area is divided by 

the distance between them (YCUDP). 

YCUIR = (YCUPM-YCUPW)/YCUDP 

 

3. As mentioned earlier we have also used other 

indexes in an alternative analysis (Spanedda 2007). 

They include an important change in the definition of 

the Unit. We propose the use of a new circle, with a 

250 m radius, to obtain information and to avoid 

definition and localization problems. This is the 

approach which have been used by other Sardinian 

researchers (Puggioni 2009) even dividing the sur-

rounding area in quadrants (Alba 2009) as we have 

previously made in a coastal analysis (Spanedda et 

alii 2007). These new indexes let us to know how 

certain sites are aimed to control the nearest 

surroundings and these data can be used to define not 

only main economic strategies but also sites which 

are more focused on controlling fertile lands ever 

using secondary sites. The indexes that can be used 

to know these tendencies are: 

a) YCAUIP or Index of Geomorphologic Unit 

Gradient which is obtained by dividing the 

difference between the highest (YCAUHM) and 

lowest (YCAUHW) unit point by the distance 

between them (YCAUDH). 

YCAUIP = (YCAUHM-YCAUHW)/YCAUDH 

b) YCAUI1 or Index of Visual Domain 1, which is 

obtained by dividing the settlement height 

(YCYHM) by the highest point in the Unit 

(YCAUHM). 

YCAUI1 = YCYHM/YCAUHM 

c) YCAUI2 or Index of Visual Domain 2, which is 

obtained by dividing the settlement height 

(YCYHM) by the lowest point in the Unit 

(YCAUHW). 

YCAUI2 = YCYHM/YCAUHW 

 

4. Finally, indexes pertaining to areas with a 1 km 

and 250 m radius have been combined to form new 

secondary gradient and relative height indexes (YP, 

YV1 and YV2). Results drive to distinguish sites 

which are mainly aimed to the control of the nearest 

areas. 
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YP = YCAUIP/YCAIP 

YV1 = YCAUI1/YCAI1 

YV2 = YCAUI2/YCAI2 

 

 

NURAGIC SETTLEMENT PATTERN ANALYSIS 

IN DORGALI USING FEATURES OF THE 

SETTLEMENT GEOMORPHOLOGIC UNIT 
 

By combining indexes from the two 

first groups (gradient and relative height in 

the geomorphologic area and compactness 

and plateau in the qualitatively-defined geo-

morphologic unit) in different multivariate 

statistical analyses some interesting results 

in relation to territorial control have been 

obtained (Spanedda 2002, 2007). Principal 

Component Analysis results have shown an 

accumulated variance of 54.57% in the first 

two components and of 68.62 % in the first 

three. With regard to the importance of the 

different variables in each component we 

can say that the Settlement Geomorphologic 

Unit variables are significant in the first 

component, Gradient variables in the second 

component and Relative Height 1 variables 

in the third. 

Based upon this distribution, groups, 

types and subtypes have been defined, by 

confirming the real values of each site. 

Situation in the first component (marked by 

YCUIT, YCUIR, and YCUIS and YCUIA 

values) has been taken into account to 

establish different groups (indicated in 

Roman numerals). Sites in which the UGA 

Section can be defined and an especial 

defended area (natural or built) can be 

suggested (group I) are located on the right-

hand part of the graphics and sites with low 

YCUIT (group IV), supposed to be farming 

ones, are on the left (fig. 2). 

Inside group I, type differences are 

based on all the indexes, but especially on 

Geomorphologic Area Gradient (YCAIP) 

and Relative Height 1 (YCAI1) and, to a 

lesser degree, on Relative Height 2 

(YCAI2), with inner large plateaus even in 

emplacements where gradient are not high 

as we can see in type If (S. Diliga). If we 

consider group II, among these three 

indexes Gradient seems the most important 

but Geomorphologic Unit Section values 

(YCUIS and YCUIA) can also help in 

classification in a group where high YCAI2 

values are very influenced by seaside situa-

tion in a lesser degree in types IIb and IIc. 

In group III subdivision is problematic and 

can be attributed to the Estimative Gradient 

in the Geomorphologic Unit (YCUIT), 

minimum in type IIIb, and to the plateau 

characteristics (YCUIA) of the places where 

some sites are located. Finally in relation to 

group IV, Geomorphologic Area Gradient 

(YCAIP) and YCAI1, higher in type IVa, 

are the basic indexes in order to subdivide 

the set of sites. 

Final subdivisions (subtypes) have been 

made within some types, such as type IIIa 

where the inner differences are due to 

YCAI2 and the values of the Geomor-

phologic Unit. Subdivision in type IIIb is 

easily made because it encompasses all the 

indexes. Within type IIIc, differences can be 

established according to YCAI1 and 

Geomorphologic Unit indexes (YCUIC, 

YCUIT and YCUIR). Gradients and 

YCUIC are the indexes which mark the dif-

ferences among subtypes in type IIId. 

We must point out that differences 

within type IVa come from Geomor-

phologic Unit Compactness (YCUIC) and 

Highest Gradient (YCUIR), and can be also 

found in the Relative Height 1 index. 

Finally, divisions in type IVb can be apprai-

sed in almost the same indexes, although 

Geomorphologic Unit Estimative Gradient 

Index (YCUIT) is more important than 

Highest Gradient (YCUIR). 

In addition to this schematic presenta-

tion of indexes values in every set (groups, 

types and subtypes), a summary of the 

topographical characteristics of each group 

is presented below in order to get a general 

frame to understand Bronze Age settlement 

pattern: 

1. Villages located in craggy areas and 

Nuragic towers inside villages are included 

in group I. Examples of possible Iron Age 

villages of this group are Tiscali (Pais 1911; 
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Lo Schiavo 1978; Fadda 2000) and Tilimba, 

but for our analysis of territorial control it is 

more important to take into account the 

location of the Nuragic Bronze Age sites, 

especially Noriolo. 

2. Southern coastal control sites such as 

Nuragheddu or Nuraghe Mannu (Fadda 

1980, 1997, 1998; Lilliu 1984; Fadda and 

Prunetti 1997) are included in group II, but 

this group also includes Nuragic towers for 

purposes of boundary control, especially S. 

Elene, and Nuragic towers with villages 

which show important territorial control 

such as Biristeddi or Coazza. 

3. Group III shows greater variability, 

and includes villages with or without towers 

and isolated Nuragic towers. However, 

tower sites are found only in certain sub-

types and are linked to the limits of river 

basins. 

4. River valley villages without towers 

and isolated towers located near villages 

represent almost the entirety of sites inclu-

ded in group IV. 

 

 

A PRELIMINARY APPROACH TO TERRITORIAL 

ORGANIZATION IN DORGALI DURING THE 

BRONZE AGE 

 

In order to test the aforementioned 

hypotheses we must point out that: 

1. A) Cave sites, not included in this 

analysis, were situated along the deepest 

and narrowest river courses, in relation to 

livestock movements and can possibly be 

dated to late prehistoric times, like the few 

villages located in these areas and found in 

our group I. B) Villages looked for main 

valleys, with or without simple and complex 

Nuragic towers. C) Isolated simple Nuragic 

towers used for territorial control were 

located on summits, slopes or low hills over 

the river valleys. 

2. Protonuraghi (Orrule and Su Barcu) 

presence and Early Bronze Age items in 

some sites, such as Serra Orrios (Fadda 

1990, 1993, 1994; Campus and Leonelli 

2000), can be used to prove the earlier date, 

around 1800 B.C., when territorial control 

was established (Spanedda 2002), especially 

because protonuraghi (ancient Nuragic 

towers with inner corridors instead of 

chambers) are found in strategic types. In 

any case, the system was actually improved 

through addition and it can be said that 

between 1300 and 1000 B.C. all the 

territory could be dominated from one or 

another site. Shortly thereafter Nuragic 

towers lost their importance and settlements 

became the only way to mark the territory 

linked to new ritual sites (sanctuaries) 

(Lilliu 1988; Melis P. 2003; Depalmas 

2009c). Because of these changes and the 

problems associated with obtaining an 

accurate chronology for any known site, 

which are frequent in surface analysis 

(Badas 1992; Llobera 2007), our conclu-

sions mostly refer to the final part of the 

second millennium B.C. as almost all the 

studied sites were being used at that time. 

3. The defensive and control system, as 

a complete model, included: a) an external 

line of isolated simple Nuragic towers 

defining boundaries of exploitation terri-

tories, such as river basins (group III sites); 

b) one or several Nuragic towers linked to 

valley villages, in their centre as true 

fortresses (complex Nuragic towers) or in 

the periphery controlling the routes leading 

to fortified villages (group IV); c) some 

exceptionally important fortified sites with 

complex Nuragic towers which control wide 

areas (group II, although some values are 

influenced by sea proximity). This model 

can be seen in the central part of the Dorgali 

territory near Cedrino River and in the 

Dorgali Plateau in relation to the Biristeddi 

and Coazza cases. 

Three different territorial blocks are 

suggested by the distribution of types in the 

maps. The first of them is located in the 

southern area, where settlement is not con-

centrated and there are no great differences 

in territorial control from Nuragic towers or 

villages, except the possibly later cases of 

Tiscali and Tilimba, with greatest control 

being exercised from Nuragic tower Mannu
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Fig. 2 - Principal Components Analysis using topographical indexes of Settlement Geomorphologic Unit 

qualitatively defined and of Settlement Geomorphologic Area. 1º and 2º Components Graphics. 

 

 

de S. Anna and the coastal village Fruncu-

nieddu. The second block is linked to Cedri-

no River and its secondary rivers. This 

block suggests a great demographic concen-

tration and control from certain Nuragic 

towers, such as Noriolo or Sos Pruvereris, 

which might indicate a subdivision in 

relation to Osalla River. Also seen in the 

second block is centralization in relation to 

villages with complex Nuragic towers like 

Biristeddi and Coazza, perhaps each ruling 

over two different territories or making part 
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of a complex system as we will see, the 

existence of an external line of Nuragic 

towers as marked by S. Pantaleo, N. S. degli 

Angeli and Iscra Duacore group, and, 

finally, villages at the valley bottom. A third 

block can be defined in the north-western 

area, around Isalle River where the Cedrino 

model can be reproduced in relation to S. 

Diliga performing the same function as 

Noriolo. The coastal area can be considered 

on its own. 

Thiessen polygons have been used to 

test these hypothetical areas, according to 

type I (fig. 3) and type II (fig. 4) sites, and 

taking into account the boundary lines 

defined by type III sites which are in 

relation to river valleys. The linking of these 

data has enabled us to create a map with 

hypothetical influence areas (fig. 5). 

Eight areas have been defined. 1) 

Around Isalle River, domain is exerted by 

S. Diliga-Orrule, the last site being a 

protonuraghe which could suggest certain 

evolutionary changes. 2) The central area 

between Dorgali Plateau and Cedrino River, 

which has been the object of discussion in 

relation to Noriolo and Coazza-Biristeddi, 

although we must not forget that great 

central places can be situated in non-

strategic positions, in search of the most 

fertile areas. As an example we can mention 

the concentration of ritual buildings (mega-

ron type temples) at Serra Orrios from the 

Late or Middle Bronze Age (Fadda 1990, p. 

151; 1993, p. 168; 1994, p. 87), although, as 

we will see, central places are located near 

farming areas but not on them. 3) Another 

area can be defined around Osalla River, 

with Sos Pruvereris-Concas de Janas as its 

axis. 4-6). Finally, three coastal entities can 

be referred, two central ones around Cala 

Gonone and Cala Fuili, where the village 

with Nuragic tower Codula Manna and the 

Nuragic tower Toddeitto act as central 

places, and a low demographic-density area 

in the south, around Tilimba and Fruncu-

nieddu, possibly with evolutionary diffe-

rences. 7-8). This hypothetical territorial 

system is completed by two more southern 

distributions, near the Dorgali territory 

boundaries, with low demographic density, 

around Tiscali and Nuragic tower Mannu de 

S. Anna. This model does not account for S. 

Elene, located between Cedrino basin and 

the Dorgali Plateau, which may be a linking 

point for these areas. 

CONTROL OVER NEARBY EXPLOITATION 

AREAS IN DORGALI BRONZE AGE 

A new approach has been taken in order 

to avoid location problems, to escape the 

criticism that has arisen in relation to the 

subjective definition of Settlement Geomor-

phologic Unit (Esquivel et alii 1999) and to 

discover which factors are emphasized in 

territorial and resource control. As we have 

said, new variables referring to a circle with 

a 250 m radius around the sites (YCAUIP, 

YCAUI1, and YCAUI2) have been added to 

the variables that refer to the area with a 1 

km radius (YCAIP, YCAI1, and YCAI2). 

All of them relate to gradients and relative 

height and are explained above. The only 

potential problem of this approach is the 

duplication of indexes but values are 

basically different. Generic strategic factors 

can be hidden behind 1 km area values and 

agrarian resource control can be seen in the 

250 m unit values. 

Principal Components Analysis results 

show an explained variability of less than 

71% in the first three components, but the 

first two include the greater weight of 

almost all the variables. Groups are basi-

cally separated by extreme values, with the 

maximum values being reached in gradient 

and immediate visual control in group III, 

and minimum values in immediate visual 

control and global gradient in group I, 

where, however, sites tend to look for the 

highest points within low and moderate 

gradient areas. 

Due to group heterogeneity we must 

bear in mind type classification. In this 

sense, within group I (fig. 6), types are 

separated according to the gradient in the 
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Fig. 3 - Thiessen polygons according to group I sites. 

 

 

250 m area, the greatest gradient being 

found in type Ib where sites are located in 

the highest summits. This is clearly a 

strategic type because these sites are usually 

located in low gradient geomorphologic 

areas. If we compare new results with 

defensibility results from previous analyses 

we see that this type includes control 

settlements like Coazza, Biristeddi and 

Neulè in Cedrino River, S. Elene in Dorgali 

Plateau, and S. Diliga in Isalle River. 

Inside group II, the distinction of type 

IIa is evident not only in visual control but 

also in the choice of a moderate gradient 

unit within a low gradient area, chara-

cteristics also found in type Ib mentioned 

above. The coastal site Golunie is the most 

well-known case. Differences between 



292 L. SPANEDDA - J.A. CÁMARA SERRANO - F.E. SALAS HERRERA 

 

Fig. 4 - Thiessen polygons according to group II sites. 

 

 

types IIb and IIc are not as clear although 

the first of them is situated in high gradient 

areas but little visual control is obtained, 

except over the nearby areas. Almost all the 

southern hilly area sites are included in this 

type. 

Group III is characterized by its sites‟ 

not looking for the highest points within the 

1 km area, although top summits in the 

restricted area are occupied. Sites do not 

occupy top heights even when the gradient 

is high, such as in the case of types IIIc and 

IIId (Fruncunieddu and Gutturu „e Jacas). 

This occurs frequently in order to be close 

to the important resources to be controlled, 

the sea and routes to inland areas (Spanedda 

and Cámara 2003), in an effort to obtain 

immediate unit control. Type IIIb is defined 

by the situation in hilly zones as shown by 

YCAI1 low values. Finally, the lowest
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Fig. 5 - Hypothetical influence areas according results from the analysis made with gradient, control and 

defensibility data. 

 

 

YCAUI1 values are found in type IIIa even 

with high YCAI2 values. These are coastal 

sites that emphasize routes inland and are 

slightly distanced from the shore. 

If we pay special attention to type Ib 

and group II sites, we can see (fig. 7) the 

existence of lines of monuments not very 

separated from main river valleys, which 

are thus positioned in order to connect the 

valleys. In fact most of them were situated 

in groups I-III of the previous study, such as 

Biristeddi, Coazza and S. Elene. The scatte-

red southern distribution is the result of 

control being less of a necessity, although 

control sites are located in points with 

greater visibility in order to exert domain 

over these hilly areas. 
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RESOURCE AND TERRITORIAL CONTROL:  

TWO DIFFERENT ASPECTS 

 

Based upon the foregoing analysis we 

have discovered that certain sites, such as 

Biristeddi, even without emphasizing global 

territorial control, look for the highest situ-

ation in the restricted unit, although worse 

settlement conditions are present there. 

However, taking into account the problems 

arising in previous classifications, due to the 

excessive influence of YCAI2 and YCAUI2 

(sea proximity), new secondary and testing 

variables have been defined. 250 m 

geomorphologic unit variables have been 

divided by 1 km geomorphologic area 

variables, thus obtaining three new indexes 

(YP, YV1 and YV2). High values (much 

greater than 1) are related to strategic 

settlements which look for control over the 

immediate farming zones and other sites, 

middle values (1.3 approx.) show little 

control emphasis, and values around 1 are 

due to sites that look for global and 

immediate control or sites that do not have 

any control. Finally, sites with low values 

(around 0) are related to global control and 

not to resource control (isolated towers). 

It has been possible to use Cluster 

Analysis in the classification because of 

greater differences among sites, as is shown 

by the dendrogram division (fig. 8), which 

has been a guide in understanding the 

Principal Component Analysis results (fig. 

9). Variable correlations are very low and 

explained variability in the first two 

components is less than 77%, although 

discussion is favoured by value concen-

tration in the first component. 

Low and moderate gradient sites are 

concentrated in Group I where 250 m 

geomorphologic unit control is emphasized 

without occupying the top summits in the 1 

km geomorphologic area and few cases are 

found in which the highest positions are 

preferred inside a low topography. Unit 

control is even lower in type Ib, although 

relative height 2 indexes are greater than 

type Ia ones, within a low and moderate 

gradient context. Type Ib can be divided 

according to gradients, higher in subtype 

Ib2, and 250 m unit control, with lower 

values in subtype Ib3. 

Immediate unit control is strongly 

exerted by Group II sites, which look for 

strategic high gradient situations in low 

gradient areas. Many of the group II sites in 

our first analysis, such as Coazza and 

Biristeddi, are included in type IIa which 

can be defined by moderate gradient posi-

tions and domination of a wide territory, 

given the absence of visibility obstacles in 1 

km geomorphologic area, although imme-

diate control was emphasized. This 250 m 

unit control inside greater gradient areas is 

also preferred by type IIb. They are sites 

which are located on the boundaries of river 

valleys, so the same function given to our 

first analysis‟ group III centred in defen-

sibility has also been attributed to these 

sites. If maximum control is exerted from 

the subtype IIb1 sites we must say that it is 

due to the fact that these sites are located in 

a hilly context as proven by YCUI2 values. 

Subtype IIb2 is characterized by the same 

features in relation to control but lower 

gradient units are chosen for settling. The 

foregoing suggests that settlements look for 

easily-worked agricultural lands. 

Only one site is included in Group III, 

La Favorita, because of the contrast 

between the two relative height indexes, due 

to sea proximity, and also because of low 

gradients. 

High values in relative height indexes 

are found in Group IV, whose sites are 

located inside low gradient areas where high 

gradient and strategic geomorphologic units 

are chosen for settling. Only subtype IVa2, 

Golunie, does not concern itself with ge-

neral control of geomorphologic area becau-

se it has a sea special interest. All the other 

cases are visual connecting sites, especially 

in subtype IVa1 (Bia „e S‟Ebbas, Santu 

Nicola and Neulè). 

We find again the same settlements in 

strategic groups. These sites were used to 

control wide territorial portions (nuraghi  
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Fig. 6 - Principal Components Analysis from gradient and relative height indexes. 1º and 2º Components 

Graphics. 
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Fig. 7 - Dorgali territory distribution of site groups according to Gradient Relative Height. 

 

 

included in our group II, especially type IIa, 

and group IV) while most settlements were 

located near rivers although some of them 

do not lose external control as is suggested 

by our type IIb. It is very interesting to note 

that protonuraghe Su Barcu is situated in 

our type IIa in order to control north-

western Dorgali area, which is easily rea-

ched by sea. 

Thiessen Polygons can be used to try to 

explain territorial organization based on 

type IIa (fig. 10) and the system of enclo-

sing river valleys based on type IIb. Recur-

rent areas and respective centres are shown 

by these results: 1) Middle Cedrino River 

with Ruju-Biristeddi as centres and a 

defensive system formed by Abba Noa-Su 

Casteddu-Lottoniddu; 2) Dorgali Plateau 

with Coazza-Corallinu; 3) North-eastern area 

or Osalla River with Su Barcu-Casteddu 
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Fig. 8 - Cluster Analysis Dendrogram, using relation among 250 m and 1 km geomorphologic area Gradient and 

Relative Height Indexes. 
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Fig. 9 - Principal Components Analysis, using relation among 250 m and 1 km geomorphologic area Gradient 

and Relative Height Indexes. 1º and 2º Components Graphics. 

 

 

„e Ghistala; 4) Southern area with Sutta-

terra. 5) Problems arise in relation to the 

north-western area where we find Dorgali 

municipality limits before Isalle River ends.
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Fig. 10 - Type IIa sites Hypothetical Influence Areas in relation to soils types in Dorgali. 
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in Cedrino River, but the Isalle area can be 

defined in spite of them, as we have proved 

by regional analysis (Spanedda 2007). 

Other problems have been found in 

discovering the relation between Dorgali 

Plateau and Cedrino Valley, while Cala 

Fiuli-Cala Gonone coastal sites can be 

strongly related to two inland areas, depen-

ding on Coazza-Corallinu and Suttaterra, 

where valleys provide a narrow pass from 

the coast to inland areas. 

This information can be related to eda-

phologic data and it can thus be said that 

hierarchical sites are not directly linked to 

better lands, as have been shown in other 

Sardinian areas (Webster 1996, p. 150, 

2001, p. 125), although they are situated 

near them, looking for a non-direct control 

in ecotons which offer different resources 

This situation is especially visible in the 

middle Cedrino River where an arc of 

defensive and strategic nuraghi are located 

around the best agricultural lands as shown 

by Lottoniddu-Su Casteddu-Abba Noa-

Santu Nicola and Biristeddi-Neulè-Ruju-

Chidera groups. 

If we use these data in relation to 

agrarian capacity, we will find a certain 

coincidence with respect to soil types in 

three great areas: north-western, central and 

southern (including coast). In any case the 

most interesting results are obtained by 

examining the relation between each site, 

especially hierarchical ones, and surroun-

ding lands. 

Non-fertile soils are frequent in the 

southern area (cartographic units 7 and 11) 

but sites tend to look for the best lands near 

rivers (surface soils such as those found in 

cartographic unit 13) especially in the 

coastal area, where, however, Suttaterra 

prefers to emphasize strategic control bet-

ween the Flumineddu basin and other small 

rivers that flow towards the coast. In any 

case this important site is located on the 

border between two soil types, which may 

facilitate the use of different resources. 

In Dorgali Plateau non-fertile soil types 

are the most frequent and are mainly used as 

pastures (cartographic units 2 and 13). The 

exception is found on the eastern edge 

(cartographic unit 16) which is useful for 

farming and has no monuments, because 

they are in the Oliena municipality, not on 

lands with good soil but rather in places that 

offer the possibility of controlling them. In 

any case most sites in Dorgali Plateau 

search for the best lands, and although 

Coazza and Corallinu dominate a transition 

zone between different soils, Corallinu is 

situated in a craggy area with poor soils. In 

fact most boundary sites are located over 

these types of soils. 

Inside the north-eastern Osalla River 

area, sites are concentrated in the areas 

where vast expanses of good soils can be 

found (cartographic unit 13), such as in Su 

Barcu. Coastal control and farming interests 

are emphasized by Golunie (located on type 

16 soil), but locating sites on edaphologic 

unit limits is common, suggesting the search 

for ecotons. 

Finally we must mention the consi-

derable tombe di giganti concentration 

around these groups that exerts non-direct 

control over the best lands in Cedrino area. 

In fact, the only two examples of three 

tombs near each settlement come from 

Santu Nicola and Biristeddi, and in the first 

of them eight graves can be seen if we count 

all the sites in the group (Lottoniddu-Su 

Casteddu-Abba Noa-Santu Nicola). The 

most interesting characteristic is, however, 

the frequency of complex nuraghi (Tara-

melli 1929; Spanedda 1994-95; Manunza 

1995; Moravetti 1998) inside our strategic 

groups, especially in the Cedrino area: 

Biristeddi, Abba Noa and Ruju, and others 

such as S‟Ulumu and Poddinosa included in 

our type IIb, or Noriolo referred to in our 

first analysis. 

In conclusion, we would highlight the 

following: 

1. The presence of strategic sites in every 

area of the Dorgali municipality (groups II 

and IV). 

2. The demographic concentration around 

these sites, at least in the Cedrino River and 
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in the southern area, as shown by Nuragic 

towers and village association, although in 

northern areas we cannot always find 

villages and towers in proximity. 

3. Possible evolutionary changes such as the 

one seen in the presence of a protonuraghe, 

Su Barcu, in north-western Osalla River 

area, and in the strategic position of Frun-

cudunue village around Dorgali, possibly at 

a later date. 

Each of these points can be found in 

different Sardinian areas. System antiquity 

can be seen in other areas, such as 

Guspinese (Medio Campidano), where links 

among simple and complex protonuraghi 

and villages have been proposed from the 

beginning of the Middle Bronze Age, 

around 1900 B.C. (Ugas 1998, pp. 532-

534). Similar arguments can be set forth in 

relation to the Ottana area (Nuoro), where 

association between villages and Nuragic 

towers is more frequent if we talk about 

protonuraghi (Tanda 1990, p. 35). Proto-

nuraghi location on more strategic points 

can also be argued in Logudoro-Meilogu 

(Sassari) (Foddai 2003, pp. 179-180), in 

Campidano (Ugas 2006, p. 78), and in 

Flumendosa River (Manca 2007, pp. 74-

75). More similarities between our study 

area and Tirso River (Sedilo, Oristano) can 

be established because protonuraghi are 

aimed at controlling different areas, even 

external ones, from the plateau edge 

(Depalmas 1998a, pp. 45, 52-53, 1998b, p. 

22; Marras 1998, pp. 24-25; Tanda 1998, p. 

103). 

Different defensive lines can also be 

found in areas such as Villaperuccio 

(Carbonia-Iglesias) (Melis M.G. 2000b, p. 

52) or Isili basin (Nuoro) where simple 

Nuragic towers tend to surround valley 

areas. In the latter, complex nuraghi, 

villages with or without Nuragic towers and 

other simple towers are found (Navarra 

1997, p. 336). These simple towers are 

always connecting the main sites (Manunza 

1987-88, p. 352; Bartoloni 1989, p. 15; 

Contu 1990, p. 87; Webster 1991, p. 842). 

In Giara (Medio Campidano) area simple 

nuraghi are located in plateau areas whereas 

complex ones are situated in the slopes from 

the valley to the plateau (Puddu 2001, p. 

76). The first simple towers would have a 

boundary function not very different from 

marking river basin limits in our area. 

Anyway, social interpretations, in our 

opinion, fail to consider all the implications 

of these systems. Cantonal organisation is 

very often referred (Usai 2005; Ugas 2006; 

Cicilloni and Migaleddu 2008; Puggioni 

2009). Even as defined political units are 

large, dominated areas are considered re-

stricted in order not to define state organiza-

tion (Bonzani 1992; Trump 1992; Navarra 

1997; Contu 1998; Depalmas 1998a-b; Alba 

2000; Blake 2001; Cicilloni and Migaleddu 

2008) and differences inside villages 

(Phillips 1978; Webster 1991, 2001) are not 

considered relevant enough to talk about 

hierarchical order even when aristocracy, 

tribute and domain are present (Ugas 1998, 

2006; Bernardini 2000; Webster 2001; Kolb 

2005). Only a few exceptions (Cámara 

1998; Lilliu 2006; Stiglitz 2006; Spanedda 

2007) have defended state-like organization. 

The only way to prove it in Sardinian 

Prehistory must take into account data about 

the whole of productive system but strate-

gical political organization is a good clue as 

have been even said by processual archaeo-

logists (Rothman 2004). In order to refer 

state organization, several levels in settle-

ment hierarchization (three or four) are 

looked for. We think that these levels can be 

found in Bronze Age sites distribution 

inside Dorgali municipality (political cen-

tres, isolated towers aimed to control and 

farming settlements), although chronolo-

gical problems must not be hidden. 

Anyway concepts as “chiefdom” or 

“increasing complexity”, very often used in 

Sardinian Prehistory (Bonzani 1992; Usai 

1995, 2006; Navarra, 1997; Depalmas 

1998a-b; Blake 2001; Webster 2001; Dyson 

and Rowlands 2007), must be avoided, 

because of their evolutionary character, 

which drives to integrate even tributary and 

aristocratic societies. They are not only 
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unadequate for Nuragic Sardinia (Perra 

2009) but for all the societies (Feinman and 

Neitzel 1984; Nocete 1984; Yoffee 1993). 

Other problems can be found in the 

definition of state boundaries in every 

chronological period, especially as exca-

vation data are so scarse. We have proposed 

five main areas in Dorgali municipality for 

the Middle Bronze Age and transition to 

Late Bronze Age, although two of them 

(northwestern and southern) can‟t be clearly 

defined because of their situation at Dorgali 

municipality limits. Some chronological 

changes can be suggested, mainly linking 

the Dorgali northern areas (Isalle, Cedrino 

and Osalla) before Final Bronze Age, but 

only a study on wider areas can help to get 

hypothesis about the real dimensions of 

Sardinian Bronze Age communities. In this 

sense Orosei Gulf analysis (Spanedda 2007) 

have suggested that real northern boun-

daries must be searched between Orosei and 

Siniscola municipalities, while southern 

territories can remain as have been previou-

sly suggested (Dorgali plateau and southern 

areas as two political entities, last of them 

probably linked to Baunei area). 

Finally, we think that the results presen-

ted in this paper show: hierarchical territo-

rial organization, the important role of sea 

and river connections, differential control of 

land resources not directly exerted by politi-

cal centres, and a great extension of political 

entities. Each of these conclusions contri-

butes to the argument in favour of state 

organization of Nuragic Sardinia, although 

basic evidence comes from differences in 

ritual and domestic consumption as shown 

by the Warriors‟ Tomb (Decimoputzu, 

Cagliari) (Ugas 1990) at a surprisingly early 

date and by Duos Nuraghes project and 

Arrubiu (Orroli, Nuoro) data about consum-

ption and storage differences (Webster and 

Webster 1998; Perra 2009), among other 

examples. Masking by collective burial has 

also been referred (Perra 2009, p. 364), a 

typical feature of a hierarchical society 

(Cámara 2001). If this society isn‟t tribal 

(communitary) (Perra 2009, pp. 361, 363) 

can be only considered as a state one. 

What kind of state is it, will be a 

necessary question. Characteristics referred 

by the most of authors will give the essen-

tial features, a tributary one, but specific 

characteristics must be analysed in detail: 

centralization degree, ways of inheritance, 

role of exchanges, existence of other class 

relations, persistence of communitary rela-

tions, etc. Complex and diverse social rela-

tions in a state society explain archaic 

features in Nuragic society (collective burial 

for example) and references to communitary 

relations (Usai 2006; Perra 2009). 
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