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1 The Peoples and Landscapes of Protohistoric and Classical
Italy 
Peter Attema, Jan Sevink

The application of landscape archaeology has led to a new understanding of the relationships between

Italic peoples, their environment, and the long-term processes of urbanization and state formation. By

the �nal Bronze Age, complex settlement organizations and advanced ways of dividing up and working

the land were in place across much of Italy; the pre-Roman Iron cultures built further on these

geopolitical and socioeconomic foundations. This chapter discusses the impact on the landscape of land

use and of exploitation of natural resources caused by the signi�cantly increased human presence

throughout Italy during the �rst millennium BCE, describing these in the broader context of climate

change and other geological phenomena that occurred in this millennium.

D
ow

nloaded from
 https://academ

ic.oup.com
/edited-volum

e/56001/chapter/441005842 by U
niversiteit van Am

sterdam
 user on 02 D

ecem
ber 2025

https://academic.oup.com/edited-volume/56001
https://academic.oup.com/search-results?f_Authors=Marco%20Maiuro
https://doi.org/10.1093/oxfordhb/9780199987894.001.0001
https://doi.org/10.1093/oxfordhb/9780199987894.013.53
https://academic.oup.com/search-results?qb=%7b%22Keywords1%22:%22climate%22%7d
https://academic.oup.com/search-results?qb=%7b%22Keywords1%22:%22geology%22%7d
https://academic.oup.com/search-results?qb=%7b%22Keywords1%22:%22land+degradation%22%7d
https://academic.oup.com/search-results?qb=%7b%22Keywords1%22:%22urbanization%22%7d
https://academic.oup.com/search-results?qb=%7b%22Keywords1%22:%22ruralization%22%7d
https://academic.oup.com/search-results?qb=%7b%22Keywords1%22:%22colonization%22%7d
https://academic.oup.com/search-results?qb=%7b%22Keywords1%22:%22land+management%22%7d
https://academic.oup.com/search-results?qb=%7b%22Keywords1%22:%22land+use%22%7d
https://academic.oup.com/search-results?page=1&tax=AcademicSubjects/AHU00710
https://academic.oup.com/search-results?page=1&tax=AcademicSubjects/AHU00690
https://academic.oup.com/search-results?page=1&tax=AcademicSubjects/AHU00670
https://academic.oup.com/search-results?taxWithOr=Series/139&page=1
https://academic.oup.com/oxford-handbooks-online
javascript:;
javascript:;


1.1. Environmental Research and Landscape Archaeology

The widespread application of landscape archaeology to protohistoric and classical Italy, in tandem with

theoretical and methodological innovation in Italian regional settlement archaeology and sophisticated

environmental studies providing in-depth insight into the Holocene environment, has led, since the 1980s, to a

totally new understanding of the long- and medium-term relationships between regional populations, their

respective environments, and the long-term processes of urbanization and state formation. Long-running

landscape archaeological projects integrate environmental studies into their �eld strategies in a systematic

way. With due attention to indicators of anthropogenic interventions in the landscape, they have without

exception taught us that human presence has made an increasingly strong mark on the natural environment;

since the Neolithic age, settlement, land-use patterns, and agricultural technology have become increasingly

articulate over time, in different ways and with different timing (Forni 1990; Attema, Burgers, and van Leusen

2010; Walsh 2014).

Archaeological research since the 1980s has shown that, from north to south, complex settlement

organizations and advanced forms of land division and cultivation were already in place in large parts of Italy

by the �nal Bronze Age. In addition, these were the geopolitical and socioeconomic foundations on which

the diverse Iron Age cultures discussed in this handbook were built (Peroni 2004 [1996]; Pacciarelli 2000; Bietti

Sestieri 2010; Bourdin 2012). From this perspective, urbanization was not an exclusively Greek- or Etruscan-

inspired phenomenon, as taught in the now-outdated classical paradigm of the rise of city and country in Italy.

Rather, it was an essentially indigenous process by which the Italic cultures transformed their environment at a

rapid pace during the early Iron Age and subsequent orientalizing periods (Vanzetti 2002 for different

interpretive models). These processes were more advanced in central and southern Italy than in northern Italy,

where urbanization became apparent only in the second half of the �rst millennium BCE (but see chapters in

Zamboni et al. 2020; Pacciarelli 2000, 281; for more on urbanization, see ch. 2).

p. 40

The essentially protohistoric long-term perspective on the rise of complex proto- or early-urban society, as

empirically elaborated by the Italian scholar Renato Peroni and his school, can be said to constitute the new

paradigm on the rise of complex urban society in the early �rst millennium BCE. This perspective sits

comfortably with the long-term approach of landscape archaeology. By bridging the chronological and

disciplinary divide between protohistoric archaeology and classical archaeology/Etruscology, landscape

archaeology has extended the protohistoric perspective on urbanization to include classical antiquity.

Landscape archaeologists have critically evaluated the decisive role of Greek and Roman colonization in the

urbanization of the landscape as perceived in traditional classical archaeology, vis-à-vis an indigenous

population that would have had only a minimal impact on their environment (e.g., Burgers 1998). We note that

landscape archaeology, when well integrated with environmental studies, is in a unique position to situate the

development of Greek and Roman urban and rural landscapes within the broad Braudelian perspective of the

longue and moyenne dureé of landscape and society (Bintliff 2004; Attema, Burgers, and van Leusen 2010, 7–11).

In other words, landscape archaeology can portray local and regional socioeconomic and political changes

occurring in the medium to long term, against the background of the longue durée of the interaction of human

populations with the diverse environments characteristic of the Italian peninsula.

In such an approach it is imperative to start with a general overview of climate and geology, including regional

differences. This will be followed by a more detailed discussion of the increasing impact of land use and the

exploitation of natural resources caused by a growing human presence throughout Italy during the �rst

millennium BCE. Combined with non-human-induced landscape change, as will be outlined below, human

impact brought signi�cant changes to the landscape, most notably in the strong patterns of erosion and

sedimentation that obliterated and buried parts of the archaeological record. Several scholars have noted in

recent years that these changes impede our understanding of the evolution of settlement and land-use
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1.2.1. Climate

patterns that led to the classical landscapes of the fourth to the �rst century, characterized by rapid

urbanization in the coastal plains, river valleys, and uplands of Italy.

Due to post-depositional dynamics and the less obtrusive character of the remains, the nature and intensity of

settlement and land use during the �rst half of the �rst millennium BCE is certainly underrepresented in the

archaeological record. The second half of the millennium can be considered as a period during which the

natural landscape of continental Italy was anthropogenized on a truly large scale; �elds, pastures, groves, and

secondary anthropic vegetation largely replaced natural vegetation, with a concurrent decline of slope stability.

This led to soil erosion in the mountains and uplands, and a complementary silting up of the lowlands and river

plains. The phenomenon was recognized by Claudio Vita-Finzi (1969), but was later found to be much more

complex (see, e.g., Boenzi et al. 2008; Attema, Burgers, and van Leusen 2010; Piccarreta et al. 2011; Pelle et al.

2013). In the �rst half of this millennium, after a very early, relatively short dry phase (Cremaschi, Pizzi, and

Valsecchi 2006), the climate was cool and humid over most of Italy. It then changed to a warm Mediterranean

climate with a more pronounced seasonality, which is thought to have increased the instability of the

landscape.

p. 41

The anthropogenic transformation process was not a linear one. Rather, it occurred in phases (see, e.g., Lowe et

al. 1996; Cremaschi, Pizzi, and Valsecchi 2006; Caroli and Caldara 2007; Magny et al. 2007; Boenzi et al. 2008;

Pelle et al. 2013; Zanchetta et al. 2013), which �rst clearly emerged around 2000 cal BCE  (e.g., Lowe et al. 1996;

Sadori, Jahns, and Peyron 2011). It generally reached such a level in the last millennium BCE that pollen-based

paleoclimate reconstructions for this period become somewhat problematic, as pollen assemblages may re�ect

land use rather than natural vegetation (see, e.g., Allen et al. 2002; Mercuri et al. 2015; Di Rita et al. 2018). Such

reconstructions must therefore also rely on other proxies, such as glacier and lake-level dynamics. In addition

to this anthropogenic transformation process, natural geological processes were active, which may have

changed the contemporary landscape when operating on similar time scales, such as sea level change,

volcanism, and tectonics. In some parts of Italy, a truly tectonically unstable country, the impact of these

processes on both landscape and society has been considerable. We will �rst review our current knowledge of

the climatic conditions and relevant geological processes in continental Italy during the last millennium BCE,

and then take a look at settlement and land-use development based on landscape archaeological data.

1

1.2. Climate, Sea Level Change and Tectonics, and Volcanismp. 42

Reconstructions of the Holocene climate at global to subcontinental scales are largely based on ice cores in

which the oxygen isotope composition is a proxy for ice volume, and thus for climate (see, e.g., Johnsen et al.

2001). They are also based on the fossil and geochemical record in cores from large lakes or marine basins (e.g.,

Mayewski et al. 2004; Combourieu-Nebout et al. 2013). Region-speci�c climate reconstructions for the late

Holocene require much more detail in both space (country, or part of it) and time (century or decade) and

therefore cannot be based on such records; they must use a more restricted region-based approach that

captures even minor changes in climate in contexts such as more mountainous areas with potentially shifting

biomes or vegetation zones (e.g., Laghi Grandi di Monticchio; Allen et al. 2002). Pollen records from inland

lakes and basins are often complemented by geochemical and sedimentological information; these records

have an absolute age control based on radiocarbon dating and, increasingly, on intercalated volcanic ash. Pollen

assemblages are translated into vegetation types with a more or less accurately de�ned range in climatic

parameters. Generally, these pertain to temperature and precipitation, but increasingly more complex

parameters are being derived from such data, such as the coldest and warmest months’ mean temperatures and

seasonal precipitation (Allen et al. 2002; Combourieu-Nebout et al. 2013).
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1.2.2. Sea Level Change and Tectonics

One of the main problems with these pollen-record-based climate reconstructions for the millennium in

question is that the assumption that changes in the pollen record over time can be directly translated into

changes in climatic conditions no longer holds true. Equally important is the impact of human behavior—such

as selective logging and the replacement of forest vegetation with short vegetation, and intensive burning and

grazing with the concomitant creation of �re-climax vegetation (the well-known macchia)—on the

vegetation’s composition. For this reason, Allen et al. (2002) explicitly stated that their climate reconstruction

for the post-2000 BCE period is hampered by this human impact, and similar remarks are made by Sadori,

Jahns, and Peyron (2011), Pelle et al. (2013), and Di Rita et al. (2018).

Another problem is the relatively poor time control of radiocarbon dating due to the Hallstatt plateau  (roughly

800–400 cal BCE), which can only be overcome by wiggle matching (Van Geel and Mook 1989), a method that

up to now has hardly been used for Italian sites and cores (see, e.g., Bar�eld et al. 2010; Meadows et al. 2014). In

addition, tephra marker beds are absent except in areas close to Campanian volcanoes (Monte

Somma/Vesuvius and the Phlegraean Fields) or Etna and Lipari.

2

p. 43

Given these constraints, recent results can be summarized as follows: in northern and central Italy, the climate

during this millennium was relatively cool and humid in the earlier part, and associated with high lake levels

and advancing glaciers; then from about the middle of this millennium it changed to a drier Mediterranean

climate, similar to the present one, with pronounced seasonality. For the �rst period, glacial advances have

been recorded (around 600 cal BCE) in both the Alps (Giraudi et al. 2011) and the Apennines (Giraudi 2005), or

even earlier, around 900 cal BCE (Giraudi et al. 2011); around this time, high lake levels were common in both

northern and central Italy (see, e.g., Magny et al. 2007; Giraudi et al. 2011; Magny et al. 2012b). In the south, the

early cool and humid phase was not observed, and the overall trend over time is described as one of an

increasingly drier and more seasonally contrasted climate, starting around 2500 cal BCE (Sadori and Narcisi

2001; Magny et al. 2012a). However, several recent overviews of the available data for the whole of the

Mediterranean describe a more complex pattern (see, e.g., Mercuri and Sadori, 2014), with relatively humid

conditions in southern Italy in the interval 700–300 cal BCE (Magny et al. 2013) or 600–1 cal BCE ( Magny and

Combourieu-Nebout 2013; Sadori et al. 2013), more or less corresponding to the cool and humid period in the

north. Such a humid phase has indeed been observed earlier in several studies from southern Italy, such as

those by Mastronuzzi and Sansò (2002) for Apulia, Caroli and Caldara (2007) for the Gargano coast, and Joannin

et al. (2012) for Lago Trifoglietti in Calabria. This general pattern sketched above has also been observed in

recent multidisciplinary studies of cores from the central Mediterranean (Di Rita et al. 2018; Di Lorenzo et al.

2021).

Following the melting of the ice caps that took place during the last glacial period, the sea level rose rapidly in

the early Holocene; this rise slowed down just before 4000 cal BCE, and reached its present level around 2000

cal BCE. Coastal areas and river deltas were particularly affected by this sea-level rise, with huge areas being

submerged, notably along the Adriatic coast. The effects of this rise extended far inland in all major river

basins, as the change in base level caused rivers to silt up along their lower reaches (see, e.g., Biserni and van

Geel 2005). Moreover, the actual dynamics of the coastline depended very much on tectonic movements, a

typical example being the Tuscan coast, where both uplift and subsidence occurred within rather short

distances during the Holocene (see Lambeck et al. 2004).

Trends in sea-level rise have been extensively studied by, among others, Lambeck et al. (2004), who showed

that for the period in question—the last millennium BCE—eustatic sea-level rise was negligible and the

corresponding eustatic  sea level was virtually identical to the present level. Observed uplift or subsidence is

therefore attributed to other processes, such as local tectonics and sediment-load-induced subsidence, as

well as regional isostatic  crustal movements. An important conclusion is that, particularly for the later part of

3

p. 44
4
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1.2.3. Volcanism

1.3.1. The Central Alps

the Holocene, sea level cannot be represented by a single time-dependent curve for the region. An example is

given in Lambeck et al. (2004), which illustrates the considerable variability in the position of the �rst-

millennium-BCE sea level. Where this level is below present sea level, coasts are ingressive and archaeological

sites are buried under later deposits, as in the Po Plain and the nearby Adriatic coast (Antonioli et al. 2007). An

extreme example of uplift and subsidence is provided by the area around Pozzuoli (De Natale et al. 2006), which

has had an amplitude of about �fteen meters since the early Roman period.

The evidence also suggests that the silting up of lower river courses—where it is controlled by its local

erosional base, which is linked to sea level—varied considerably. Where uplift prevailed, rivers would have

incised rather than silted up their courses, unless concurrent slope instability led to such massive inputs of

sediment from upstream that it compensated for the river’s increased transport capacity. Such is the case in the

Ionian coastal plain, where uplift has been compensated for by massive sediment input from the eroding

uplands, and large fans were formed that buried earlier archaeological evidence (Feiken 2014). In the adjacent

coastal zone of the Sila, however, rivers are deeply incised and erosion prevails (e.g., Robustelli et al. 2009).

While the Campanian volcanoes were very active during the previous millennia and had a major impact on the

landscape of central and southern Italy and its inhabitants, Vesuvius/Monte Somma was relatively quiet during

the last millennium BCE (Andronico and Cioni 2002; Insinga et al. 2008). Some relatively minor eruptions are

known, one of which produced enough tephra to act as a marker bed in the relatively large area affected (AP3

eruption at 996–797 cal BCE; Rolandi et al. 1998). As it had no signi�cant environmental impact, it is a very

welcome marker bed for this still prehistoric period (see, e.g., Boenzi et al. 2008). For the Phlegraean Fields, no

signi�cant eruption is reported for the period in question (Smith, Isaia, and Pearce 2011). A relevant small-scale

volcanic impact dating to the �fth century has been found on Ischia, affecting its Greek colony (de Vita et al.

2013). Rather unexpectedly, the phreatovolcanic  activity of the Alban Hills appears to have extended into this

millennium, with the formation of catastrophic lahars  even in early Roman times (Funiciello, Giordano, and

De Rita 2003), but this activity remained a local phenomenon.

5

6

1.3. Indicators of Environmental Change and Human Impact in Five
Regional Landscapes

p. 45

Below we present �ve brief cases that illustrate how environmental research in recent decades has provided

important new insights into the nature and intensity of landscape change at the local and regional levels. They

highlight the variable role of human impact on landscapes in Italy, resulting from various types of land use. We

start from the central Alps, moving down to the toe of Italy.

The dynamics of glaciers, the alpine forest line, and the transformation of forests into pastures are the main

topics in any description of early alpine landscapes and their evolution (see map 1.1a). Cereal cultivation was

largely con�ned to the external, lower parts of the Alps. As a consequence, land use did not lead to large-scale

slope instability and associated large �uctuations in sediment load. Where the latter are recorded in lake

sediments, they are interpreted in terms of changes in climate, especially precipitation, rather than as solely

due to anthropogenic impacts.

Valsecchi et al. (2006) studied cores from Lago Lucone (at 249 meters above sea level [masl]), near Lago di Garda

(map 1.1a). Here, at the beginning of the last millennium BCE, a clear trend toward reforestation and plant
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decline indicative of human impact was observed, coinciding with a cold/wet phase. The authors question

whether this can be fully attributed to climatic conditions, and suggest that other (political or socioeconomic)

factors might have been involved. Whatever the causes were, humans had very little impact on the vegetation

until the Roman period—only then did land use, including cereal cultivation, become truly intensive.

A study from the nearby Lago Iseo (at 185 masl) by Lauterbach et al. (2012) showed a similar trend: early in the

last millennium BCE (1000–750 cal BCE), the �ux of detritus into the lake was relatively high, largely due to

climatic deterioration (wet/cold) rather than human impact, as pollen records from nearby lakes indicate

relatively low agricultural activity. A new phase of higher �uxes due to increased catchment erosion can be seen

from 450 cal BCE to 250 cal CE, linked to increased human impact during the Iron Age and the Roman Imperial

period. Interestingly, these authors identi�ed two major earthquakes during this millennium, in 570 and 350

cal BCE, each of which may have led to considerable slope instability.

At higher altitudes, the overall trend in the central Alps since about 1.3 ka cal BCE (Ivy-Ochs et al. 2009) is that

glaciers have advanced farther than before the Bronze Age, and that periods of recession have been shorter.

Thus, glaciers advanced signi�cantly between 1.0 and 0.6 ka cal BCE, peaking at about 0.6 ka cal BCE.

Thereafter, they gradually 

retreated, consistent with observations of paleoclimate variability at lower altitudes combined with increasing

human interference. It should be emphasized that glacier dynamics were probably largely driven by variations

in precipitation, while temperature variations would have been on the order of +/− 1 C (Heiri et al. 2003). By the

end of this last millennium, the Roman period, glacial retreat was considerable, and land use—including cereal

cultivation, but mostly grazing and deforestation—was at its peak.

p. 46

p. 47

o
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Map 1.1  Overview map of Italy. Insets show locations of maps 1.1a–c (maps courtesy of Groningen Institute of

Archaeology/Erwin Bolhuis).

At Pian di Gembro, in the central Italian Alps (province of Sondrio), Pini (2002), for example, observed that

during the Iron Age slopes were used as pastures, and forests gradually declined, while their species

composition changed due to the “interference of humans.” Similar conclusions were drawn by Valsecchi et al.

(2010) for the Swiss Alps, north of Lago Maggiore. It should be noted that some authors place the recovery of

human occupation earlier than others, suggesting that settlements began to expand to higher altitudes as early

as 650–550 cal BCE; they hypothesize that this might have been linked to summer farming, with butter and

cheese production (Moe et al. 2007, Valle di Spluga).

In summary, in the central Alps most of the �rst millennium BCE was marked by a comparatively limited

human impact. The natural vegetation’s recovery may be related to the relatively unfavorable climatic

conditions, which induced glacial advance and lowered tree lines. The extent to which other, non-climatic

factors played a role remains unresolved. Human impact increased toward the end of the Iron Age and

continued to do so in the Roman period.
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1.3.2. The Po Plain

The Po Plain was already densely populated by the Terramare culture in the second millennium BCE. Around

1150, this culture collapsed, and the area remained unpopulated for a period of at least three to four centuries

(Cardarelli 2009). Due to intensive agricultural exploitation, the forests of the plain had been massively

converted into croplands and pastures during the Terramare culture, to an extent that was exceptional

compared to other Italian plains of that time (see, e.g., Cremaschi, Pizzi, and Valsecchi 2006; Cardarelli 2009;

Mercuri et al. 2012). The culture’s collapse has been attributed to a combination of factors, including a period of

severe drought that led to such an extensive lowering of the groundwater level that irrigation sources became

scarce (Cremaschi, Pizzi, and Valsecchi 2006; Cardarelli 2009; Cremaschi, 2014). In the next centuries,

according to Marchetti (2002), the climate became cooler and wetter. However, Mercuri et al. (2012) report a

persistently drier environment from the twelfth to the seventh century. This covers the period in which the

plain was presumably unpopulated for several centuries (Cardarelli 2009), though this phenomenon does not

really show up in the pollen record, which shows little more than a slight recovery of the forest in that period

(Mercuri et al. 2012; Ravazzi et al. 2013).

This was followed by a warmer period that started around 850–750 cal BCE and lasted well into the Roman

period (Marchetti 2002). The Etruscans are described as having extensively settled the plain in the sixth

century, but the Romans colonized it, and introduced the centuriation system in many places from the

second century onward. The extensive conversion of the remaining forest to agricultural land and shrubby

vegetation dates from this period. Major effects of land use on sedimentation rates and deltaic developments in

the Po Delta have been identi�ed for the Roman period, when the valley was intensively settled, whereas in the

previous period the landscape and river courses had been rather stable (e.g., Stefani and Vincenzo 2005;

Marchetti 2002).

p. 48

The Po Delta’s development re�ects the complex interplay between tectonics, sea-level change, climate change,

and the anthropogenic impacts on river and sediment discharge, and has been described in detail by, for

example, Stefani and Vincenzi (2005), Simeoni and Corbau (2009), and recently by Cremaschi (2014). The same

interplay applies to the river systems, with frequent changes in the con�guration of various rivers and with

many avulsions of the Po (Calabrese, Di Cocco, and Centineo 2010; Ravazzi et al. 2013). These changes affect the

visibility of archaeological sites in the plain’s lower parts; the Roman and earlier land surface has been covered

by more recent sediments (e.g., Calabrese, Di Cocco, and Centineo 2010). The present prograded Po Delta is

relatively recent, having developed mostly since the Middle Ages.
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1.3.3. The Grosseto Basin

1.3.4. The Agro Pontino (The Pontine Marshes)

In contrast to many other Italian coastal basins, the Grosseto Basin in southern Tuscany (map 1.1b) was

tectonically stable over the Holocene (Lambeck et al. 2004). The maximum late Holocene ingression dates from

about 1000 cal BCE, after which the delta of the Ombrone and Bruna Rivers expanded into an earlier-formed

large coastal lagoon (Belotti et al. 2004). This expansion is ascribed to a combination of a slight lowering of the

sea level due to thermal contraction of ocean water and an increased sediment load of the two rivers (Biserni

and van Geel 2005). The latter would have started during the early Etruscan period, around 800 cal BCE, when

agricultural land use became visible in the pollen record in the form of a gradual decrease in arboreal pollen

and an increase in cereals and other indicators of early agriculture (Biserni and van Geel 2005). However, the

calculated sedimentation rate in this last millennium BCE—on the order of one millimeter per year—was

considerably lower than previously thought (Belotti et al. 2004), suggesting a relatively limited impact of

Etruscan and Roman agricultural land use on the stability of the landscapes in this part of Tuscany. Though

Bellotti et al. (2004) state that “major accumulations can be detected during the cool-moist oscillations at

2800–2500, 1500–1200, and 500–200 BP periods” (i.e., 850–550 cal BCE, 450–750 cal CE, and 1450–1750 cal

CE), it should be emphasized that, particularly for the earlier periods, evidence from the deltaic area in the form

of absolute datings is nonexistent.

Erosion seems to have increased seriously only recently, with the advance of more intensive agriculture, and it

seems to be particularly signi�cant in the more inland parts of the catchments, which have geological

formations that are susceptible to degradation (e.g., the Crete Senesi). The coastal plain and the adjacent hills

and mountains remained little affected (see, e.g., Sevink, Beemster, and Van Stiphout 1988 and Arnoldus-

Huyzendveld 2008), which may be attributed to the relatively low population density in the coastal area until

the last decades (Pizziolo 2012). This is consistent with observations of human impact from the more inland-

situated Lago dell’Accesa, which lies in the Bruna River’s headwaters. Drescher-Schneider et al. (2007) observed

that during the middle and late Bronze Age (till about 850 cal BCE) “human impact on the vegetation is low.” In

the next Etruscan period, forests declined, probably largely due to timber harvesting and charcoal production

related to mining, but there is no evidence of signi�cant land clearing for crop production, as pollen grains

of cereals and other crops remain fairly scarce until recent times.

p. 49

p. 50

The Agro Pontino graben (map 1.1b) is wedged between a series of Pleistocene marine terraces extending from

Monte Circeo in the south to the Astura Valley in the northwest, and the ranges of the Lepini and Ausoni

Mountains (Sevink, Remmelzwaal, and Spaargaren 1984). From the footslopes of the Vulcano Laziale, this

elongated graben runs toward Terracina, where it empties into the Tyrrhenian Sea through a single natural

outlet. The classic Pontine Marshes occupied the central and southeastern parts of this graben. The poor

drainage is due to a large number of springs, most of which are located in the footslopes of the Lepini

Mountains, and to the rivers that originate in these mountains. The only major river is the Amaseno, with a

large catchment area to the north and east of Priverno.

During the last glaciation, at low sea level, the rivers in the graben-incised valleys converged toward Terracina

into a single, deeply incised valley. Holocene sea-level rise led �rst to inundation of the valleys, followed by

larger-scale inundation of the graben’s lower parts, culminating around 2000 cal BCE in an inland lake that

formed when the outlet near Terracina was blocked by a beach ridge (Sevink et al. 2011, 2013; Feiken 2014).

Though Feiken (2014) found evidence for a middle Bronze Age habitation on the lake margins and associated

river plains, and such early habitation has also been reported for the adjacent Lepini Mountains and Alban Hills

(Alessandri 2013), land use did not yet lead to accelerated soil erosion. The �rst evidence of intensive land use

and concurrent soil erosion was observed near Norma and Sezze. Reddish-brown clays derived from the Lepini

Mountains’ residual limestone soils and the associated deeply weathered volcanic ash from the Laziale and
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1.3.5. The Sibaritide Plain and Hinterland

Ernici volcanoes were found in the form of clayey alluvial fan deposits, as well as sediment tongues extending

into the lake area and the adjacent plain. These clays are reddish-brown in color, indicating their colluvial

origin. Close to the mountains, peat and clayey �uvial sediments covered by these reddish-brown clays date

back to the late Bronze Age, indicating that during that period land use in the Lepini and Ausoni Mountains

was already intensive enough to cause large-scale soil erosion; during the early Iron Age this colluvial cover

gradually spread over the graben (Attema and Delvigne 2000; Feiken 2014). The early Iron Age’s rich

archaeological settlement record, especially that of the Alban Hills (Alessandri 2013), supports the hypothesis

that this phase of increased erosion and sedimentation was human-induced, resulting in correlated basin

deposits in the Pontine plain.

By the mid-�rst millennium BCE, the colluvial cover had buried large tracts of land in the northwest and �lled

in the lake’s western part with channel-like extensions of former rivers, with gravelly-to-coarse sandy cores

and associated thick sheets of clays. In the early Roman period, most of this area was cultivated, with a rather

dense pattern of farmsteads (De Haas 2011; Tol et al. 2014). At the same time, the lake had been transformed

into a marsh, and open water had become scarce. Sedimentation in this part of the Agro Pontino graben more

or less stopped in the republican period, but it is not clear whether this was due to a lack of sediment, because

erodible soil had been removed from the mountain slopes to such an extent that it was limited, or because of

better land management that prevented further erosion. It was during this period that the Via Appia was

constructed, and large parts of the graben were cultivated (Attema, Burgers, and van Leusen 2010, 56).

p. 51

For the southern part, van Joolen (2003) showed that the Amaseno similarly built up a large cone of eroded

reddish-brown clays and coarser-textured channel �lls from the late Bronze Age (around 1000 BCE) onward.

However, toward Terracina sedimentation continued for longer, as indicated by the decreasing age of the peat

found beneath the reddish-brown clays. Van Joolen showed that this sedimentation continued well into the

imperial period. Moreover, in the narrow gap between the mountains and the Borgo Ermada complex near La

Fiora, the expanding colluvial tongue of the Amaseno ultimately blocked the outlet during the late imperial

period, causing the return of a marsh in the graben’s lower parts; this is also known from the records of that

period.

Most striking is the onset of large-scale soil erosion in the early Iron Age, which coincided with the formation

of a colluvial basin �ll that covered, and thus concealed, an earlier Bronze Age landscape and greatly modi�ed

the graben. In the Roman period, the landscape appears to have become more or less stabilized, with only

minor and localized sedimentation from the imperial period onward. The longer-term dynamic relationships

between people and environment in the Agro Pontino have recently been reviewed by Walsh et al. (2014) and by

Sevink et al. (2023).

Human in�uence on the vegetation in the hinterland of Sybaris (map 1.1c) can be inferred from considerable

local colluviation in the foothills surrounding the plain, and from vegetation changes observed in pollen

diagrams from the Raganello Valley’s uplands (Attema, Burgers, and van Leusen 2010, 82–88). The diagrams

suggest that forest clearance started around 5.5 ka cal BCE, with an increase in anthropogenic in�uence on

vegetation around 2.7 ka cal BCE, caused by grazing in the higher parts of the Pollino Mountains and

agriculture in the lower parts near the inland valleys (Attema, Burgers, and van Leusen 2010, 85). Human

impact continued throughout the �rst millennium BCE, and over time torrents transported eroded materials

across the vast plain of Sybaris, forming thick layers of gravel and clay that gradually covered up the

protohistoric-to-medieval landscape. The main sources of these materials were the thick, poorly consolidated

deltaic fan deposits that constitute the series of older marine terraces to the west of the coastal plain, which

delivered huge volumes of sediment. Radiocarbon dates of peat layers down to depths of around seven meters 

at certain locations do not postdate the Roman period (Attema, Delvigne, and van Leusen 2005).

p. 52
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From the immense overall accumulation of sediments on the plain that occurred despite general uplift and

local subsidence, it is clear that hinterland erosion was a potent factor in landscape change during the later

Holocene, with grave consequences for settlement and land use in the medium to long term. It deeply buried

the Greek city of Sybaris on the river Crati, as well as its successors, classical and Hellenistic Thurioi and Roman

Copia, and caused considerable coastal progradation through alluvial deposition that silted up the approach to

the sea (Cucci 2005). The more than 1,500 augerings carried out all over the plain in the 1960s in search of

Sybaris, a great many of which yielded archaeological material, suggest that the countryside around Sybaris

�ourished during the classical and Hellenistic periods, but declined by the Roman period, as is re�ected in the

considerable contraction of the city’s surface (Rainey and Lerici 1967). It follows that environmental changes in

the hinterland had serious consequences for sustainable agriculture on the plain. In sub-recent times, the

Sibaritide was marshy and malarial, and the peat layers dating to the Roman and later periods detected in

augerings might indicate that these adverse circumstances had already begun in antiquity, as was the case

elsewhere in the coastal plains and deltas of Italy (Sallares 2002).

1.4. Settlement and Environment in the First Millennium BCE

As illustrated in the case studies above, knowledge of the interplay between natural and human-induced

change is key to understanding the evolving human-environment relationship in the diverse landscapes of

Italy during the �rst millennium BCE. Not only must we consider the variability of climatic conditions

between northern, central, and southern Italian landscapes, including the transversal differences between

coast, upland, and mountains, and the local effects of sea-level change, tectonics, and volcanic activity, but also

the substantial socioeconomic, demographic, technological, and political changes that occurred in this period,

which led to increasing interference in—and management of—the natural landscape through urbanization and

ruralization.

p. 53

We noted that in the central Alps most of the �rst millennium BCE was marked by a relatively limited human

impact and a degree of recovery of the natural vegetation, possibly linked to somewhat unfavorable climatic

conditions. Here and in the adjacent Venetian plain, urbanization and ruralization developed more slowly than

in central and southern Italy, but were stimulated in the lower parts by Roman colonization from the second

century onward; the presence of colonies and centuriated landscapes indicates the local intensi�cation of land

use made possible by Roman central planning, drainage technology, and demographic in�ux—just as in the

central Po Plain, but in this case following the earlier Etruscan presence (Govi 2014; Pasquinucci, Rof�a, and

Tamassia 1984; Vullo 1995; Calzolari 1995; Guandalini 2001; Raimondi 2001). In the areas just north of the

Apennines, and particularly in the coastal plains and river valleys between Rome and Bologna, as well as in the

river valleys along the Adriatic coast, excavations and (especially) surveys have shown that Roman

urbanization and ruralization had a long history with roots in the Villanovan and subsequent Etruscan and

Picene civilizations (Perkins 2014; Enei 1993; Vermeulen and Mlekuz 2012). This was also the case in Latium,

south of Rome, where the early urban Latin culture preceded Roman urban society (Fulminante 2014).

Accordingly, the human impact on the landscape, especially visible in vegetation changes and overall increased

sedimentation, intensi�ed in these areas, with the degree of erosion, as we have noted, depending on local

geological conditions. For the Etruscan and Latin cultures in particular, there is now considerable evidence that

the landscape’s ruralization started as early as the advanced Iron Age and grew during the archaic period of the

city states. This process duly accelerated from mid-republican times onward, especially in the landscapes

around Rome, which became dotted with hamlets, rural sanctuaries, and isolated farmsteads (Carafa 2004;

Jolivet 2009; Patterson et al. 2020).

A comparable situation—but earlier, and beginning in the classical period—followed a long period of proto-

urbanization of the hillsides surrounding the coastal plains; this took place in the wide coastal stretches of

southern Italy around the coastal Greek colonial city states, where a veritable rural-settlement boom occurred
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during the Hellenistic period in the form of a widespread pattern of small towns, hamlets, and farmsteads

(Attema, Burgers, and van Leusen 2010, 162–164; Greco 1996; Terrenato 2001, 2007). A highly detailed example

of this phenomenon is documented in the Metaponto survey, an exemplary study of the relationship between

urbanization and ruralization and human impact (Carter and Prieto 2011). The background of Hellenistic

ruralization must have been urban demographic growth, given the need to feed the Hellenistic cities, with

entrepreneurship stimulating the commercial production of wine, oil, and grain for an expanding overseas

market (Bintliff 2013). Favorable climatic conditions in southern Italy and technological improvements in

agricultural practice, notably intensi�cation and specialization, sustained the increase in agricultural

production.

p. 54

The opening up of the hinterland near the cities had an unprecedented impact on pristine and still sparsely

exploited landscapes, as for example in the Sinni Valley, where the erosion of the soft geology due to the

intensi�cation of agriculture eventually led to the formation of badlands (Quilici and Quilici Gigli 2001–2003 ).

In some areas, Hellenistic growth indeed proved unsustainable, and such areas became much less populated

during the period of Roman colonization. Again, this is best documented in the Metapontino of Basilicata

(Carter and Prieto 2011). However, in some areas, such as around Brundisium or in Campania, the rural

economy continued to �ourish in the Roman period (Yntema 2013, 245–246). While Hellenistic urbanization

and ruralization were primarily phenomena of the coastal zones and river valleys, they also affected the inland

areas, uplands, and mountains. This is apparent from increased rural in�ll in the form of farmsteads, as

observed in an intensive survey (Pelgrom and Stek 2010, 46–50), as well as from the expansion of nucleated

settlements, including settled hillforts (Sewell 2016).

1.5. The Human Environment in the First Millennium BCE, from
Adaptation to Transformation and Back

So far we have discussed the physical changes in the landscape and environment in terms of natural and

human impacts that ultimately shaped the highly urbanized Hellenistic and Roman landscapes of town and

country. In conclusion, we will brie�y look into the changing relationship between humans and their

environment. With the population’s centralization in large cities and towns, notably in Magna Graecia and in

central Tyrrhenian Italy, the pressure on productive land grew, and the exploitation of rural upland areas

increased during these periods all over Italy, along with the reclamation of wetlands. Of the latter, the

reclamation of the Pontine wetlands during the mid-republic is an exceptionally early example, but more

projects of wholesale planned landscape interventions can be cited (Walsh, Attema, and de Haas 2014; Traina

1990). Such projects re�ect that the exploitation of the environment was increasingly dictated by the demand

to feed the city.

The centrally planned Roman interventions in the landscape, such as centuriation and the construction of

canals, roads, bridges, and ports, transformed large parts of the protohistoric landscape into rationally

exploited landscapes, shaping a contrast between the civilized worlds of town and countryside, and nature.

Indeed, lands situated on the margins of urbs and ager, such as woods, mountains, islands, marshes, and

wetlands, are represented in Roman literary sources as eschatia—marginal lands—representing completely

different societal values (Traina 1988, 43). At the same time, ethnographic and historical studies indicate that

the insider’s perception of what constituted an economically valid way of exploiting and settling the Italic

landscape could be at odds with the Hellenistic and Roman planners’ grand initiatives, offering ample

opportunities for subsistence of various kinds (Traina 1988, 113). After all, not all attempts at landscape

transformation were successful, due to insuf�cient environmental knowledge. At times the consequences of

intensi�cation were disastrous in terms of unwanted environmental changes.

p. 55
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1.6. Final Remarks

Modern landscape archaeology uses a variety of approaches, from the earth sciences and biology, to

understand the long-term interaction between humans and the environment. Especially in the recent past,

detailed erosion and sedimentation studies, as well as palynological studies, have proven extremely useful in

better understanding the complex relationship between climate change, geological processes, and human

impact on the landscape. Thanks to more and better absolute dating, it has also become possible to map

changes in the shorter term and to consider environmental change in relation to regional developments in

settlement and land use. The synthesis of recent environmental studies of protohistoric and classical Italy, as

has been done in this chapter, results in a dynamic and, above all, regionally differentiated picture of its ancient

landscapes, a picture that will be further re�ned in the future by incorporating new methods and techniques

that are already being applied in landscape archaeology; examples are remote sensing techniques—in

particular geophysics—and computer modeling of past landscape changes.
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Notes

Zanchetta, G., et al. 2013. “The Transition from Natural to Anthropogenic-Dominated Environmental Change in Italy and the
Surrounding Regions Since the Neolithic: An Introduction.” Quaternary International 303: 1–9.
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Radiocarbon measures are reported as years “before present” (BP), but need to be translated into calendar age by
calibration. This is achieved by applying a calibration program, which is based on measurements of radiocarbon
concentrations on tree rings of known age. The program calculates the range in age of a certain sample with a preset
probability (95%) and produces values as years cal BCE/CE (true calendar years) or years cal BP. In the latter case, BP
stands for “before 1950.” We used Oxcal 4.2. (Bronk Ramsay 2009) to calibrate values reported as “years BP” in the
literature cited. All ages reported thus concern true calendar ages (BCE or CE). If reported in millennia, this has been
indicated as ka cal BCE, with ka standing for kiloannum.

1

During this period C  contents in the atmosphere varied in such a way that the calibration curve showing the relation
between age and measured radiocarbon content is flat, implying that samples dating from this period—800-400 BCE—all
have the same residual concentration of C  and thus cannot be dated more precisely than 800–400 cal BCE.
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Eustatic sea-level change refers to a global change in sea level caused by fluctuations in the amount of water contained in
continental and polar icecaps, or by a change in the capacity of ocean basins.

3

Isostatic sea level change refers to vertical crustal movements resulting from the imposition or removal of a load from the
earthʼs crust. A typical example is glacial isostasy linked to changes in volume, and thus weight, of large ice caps such as
those in Scandinavia and Greenland.

4

Eruptions that are driven by the direct interaction between (ground)water and magma.5
Lahar is a volcanic mudflow composed of a hot or cold mixture of water and rock fragments flowing down the slopes of a
volcano or a river valley.
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