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 vii 

Production evidence for various industries (e.g., ceramic, metal, and textile) appear 

at both farms and connected farms, contradicting traditional views that such 

activities were confined to large establishments.  

Many rural sites were located in areas with workable and nutritious soils, and with 

maximum annual sun exposure. Nevertheless, advantageous location was no 

guarantee of longevity. Instead, the most consistent factor in rural site longevity was 

easy access to trade and transport networks. From the first century AD, inhabitants 

of sites with market connections within a 20-kilometer radius declined in prosperity 

or abandoned their homes, while those linked to more distant networks were able 

to maintain, or even expand, their territories. Wide access for buying and selling 

goods helped sites endure over time. 

This investigation demonstrates that market networks trumped site resources as 

the key factor in site longevity. By incorporating the types and patterns of finds, and 

mapping sites in relation to resources and roads, archaeological survey can help 

chart the ebb and flow of rural production and assess the relationship of that 

production to site durability. 
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Chapter 1: Introduction 

Purpose of this Study 

From the second century BC to the fourth century AD Roman Italy 

experienced dramatic changes in settlement density and amounts of agricultural 

production.  Nowhere is this more evident than in fertile central Tyrrhenian Italy, 

where numerous studies have shown a boom in settlement and agricultural 

production during the Late Republic (200 BC to 30 BC) and Early Empire (30 BC to 

AD 100), and a sharp decline in rural settlement and agricultural exportation 

towards the end of the Empire. Surveys conducted under the auspices of the British 

School at Rome have contributed vast amounts of information about the landscapes 

of South Etruria and the Tiber Valley (Ward-Perkins 1962; Potter 1974, 1979; 

Patterson and Coarelli 2008; Patterson 2004; Cascino et al. 2012; Bousquet et al. 

2003; Witcher 2005), while the Italian Forma Italiae series has spent the past 90 

years expanding our awareness of settlement patterns in various regions of Italy 

(Verga 2006; Valenti 2003; Tartara 1999; Morselli 1980; Andreussi 1978), and 

myriad other projects have filled lacunae in our knowledge about Roman settlement 

in areas large and small (among them: Dyson 1978; Carandini et al. 2002; Verryke 

and Vermeulen 2009; Bell et al. 2002; Terrenato and Ammerman 1996).  

Despite all of these studies, however, topics such as rural decision making 

and factors that affect site longevity have remained unexamined. This gap in our 

studies is due in large part to the incompatible presentation of survey data from 
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various areas. Some studies have examined relative growth in site numbers from 

geographically similar survey areas in order to address Imperial settlement crises, 

population estimates, and broad patterns of change in settlement density (Patterson 

1987; Launaro 2011; Fentress 2009; Witcher 2006). These studies have successfully 

shown that comparative analysis of archaeological surveys can be used effectively to 

answer or reassess social and historical questions. Given the lively nature of debates 

on the Roman economy, it is surprising that comparative survey has remained 

underutilized as a tool for contributing to the discourse on production, 

consumption, markets, and trade. We have yet to identify regional patterns of site 

location preferences, factors involved in the failure or long-term endurance of sites, 

and interrelationships between rural establishments and the features that 

constituted their daily socio-economic landscape. Without examining these 

variables, archaeological surveys contribute little to the ongoing dialogue on the 

Roman economy, nor do they help us to understand the manner in which rural sites 

typically interacted with one another, nearby urban areas, and distant markets. If 

we wish to further our knowledge of the Roman economy beyond the classic 

modernist-primitivist debate that has endured for decades relying on shaky 

evidence, we need to focus not on individual sites or microregions, but on larger 

areas whose development and decline can be traced and compared reliably (Frank 

1927; Jones 1953, 1964; Rostovtzeff 1957; Finley 1973; Ørsted 1985; Geraghty 

2007; Temin 2013).  
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This study uses settlement data from 19 archaeological surveys to establish general 

patterns of rural habitation and spatial organization in order to draw conclusions 

about the nature of production and trade throughout central Tyrrhenian Italy from 

200 BC to 400 AD (Figure 4, Figure 5). It is hoped that in so doing we may identify 

productive trends within the region and provide a model against which to examine 

other regions in Roman Italy and the Empire.  

In examining this collection of data, the present study addresses three 

primary questions:  

What can be learned about the nature of production and distribution from the 

pattern of various types of sites?  

Using a finds-based approach to site identification, specific types of 

production are studied, including agricultural, ceramic, metallurgical, and textile. 

Each of these types of production was common in the countryside, dependent upon 

one another to varying degrees, and is visible archaeologically. The products of each 

were utilized in urban and rural areas throughout the Roman territory and have 

been used as proxies for economic activity (Morley 2007: 6). By examining the 

spatial organization of these four important types of production, it is possible to 

discern relationships between production types and the priorities of landowners in 

purchasing properties and constructing building upon those properties. Of the four, 

agricultural production is most commonly associated with the countryside, 
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was equally involved with its own community as with that of the towns and cities to 

which it exported surplus goods and where it also purchased those goods that it 

could not provide for itself (Erdkamp 2001). By examining the distribution of 

productive sites and specific types of goods, we see that goods which were likely 

produced on the Italian peninsula and those which were imported from elsewhere 

followed different distribution patterns, and that long-distance trade tended to be 

more common along specific socio-economic corridors such as the Tiber River and 

consular roads. Domestic ceramic wares, specifically black gloss ware and terra 

sigillata, were widely produced throughout central Italy and, as a result, were 

widely distributed throughout the study area. Imported goods such as African Red 

Slip pottery and marble, however, entered the Italian market via Ostia and Rome 

and were distributed along the routes that radiated from the capital city. Thus, their 

distribution was more highly constrained than that of domestic ceramic wares. 

Geographical and Geological Background 

The area under study is central Tyrrhenian Italy, which is bounded on the 

west by the Tyrrhenian Sea and on the east by the Apennine Mountains. To the 

north the study area is delineated by the Arno River, and to the south by the 

southern boundary of the Provincia di Roma, which is the portion of Latium 

administered by Rome. These boundaries were chosen both because they represent 

an area of relatively homogeneous material culture and because a significant 
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researchers (e.g., Rosenstein 2008).  Archaeological surveys across Italy have shown 

that this explosion of rural settlement was common across the peninsula.  

By the third century BC Rome had conquered Etruria to the north and 

pushed the Greeks out of southern Italy. Several new colonies and towns were 

founded, including Cosa in 273 BC, Volsinii in 264, Falerii Novi in 241, and Saturnia 

in 183 BC (Scullard 1967). The consular roads that had been built in the fourth and 

third centuries BC aided Roman efforts at conquest and resettlement, as for example 

at Vulci. These new urban sites acted as centers around which rural settlement was 

established. Land was divided up amongst colonists through the process of 

centuriation, as can be seen most clearly in the Ager Cosanus (Rathbone 1981).  

In addition to the well-developed Roman roads, rivers and sea routes were 

frequently used to transport goods and people. With their Carthaginian and 

Etruscan trading rivals out of the way by the mid-second century BC, Roman Italy 

engaged in a healthy sea trade that is evidenced by the spread of Greco-Italic 

amphorae around the Mediterranean (Will 1982: 338; Peacock and Williams 1986; 

Woolf 1992; Bang 2007). The foundation of military outposts and establishment of 

new colonies required a steady supply of food and non-food items be sent to the 

provinces.  Italy was, during the final three centuries BC, an important producer of 

agricultural goods for the newly acquired territories. Amphora production in Italy 

kept pace with the production of surplus agricultural goods that were exported to 

Rome or the provinces. In the first century BC, Gaul is estimated to have received 
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regular trade and socio-cultural interaction, all of which would have served to 

maintain prosperity and reinforce vertical and horizontal dependency relationships. 

Land Reform 
Legislation over land ownership began in the fourth century with the Lex 

Licinia Sextia of 367 BC.  This law specified that no one should own more than 500 

iugera of land.3  It also decreased tensions between rich and poor by allowing 

plebeians to own land rather than just have temporary allocations (Terrenato 

2007).  

In the late second century BC, as Rome continued to acquire vast amounts of 

territory in Italy, historians record that contrary to the requirements of the Lex 

Licinia Sextia, the wealthy were securing massive tracts of land and pushing smaller-

scale farmers off of that land (Appian; Plutarch). Plutarch (Vit. Tib. Gracch. 8) writes 

that so few small farmers were on the land that Tiberius Sempronius Gracchus was 

struck by the apparent depopulation along the route from Tuscany to Numantia.  

The Lex Sempronia Agraria of 133 BC put forth by Tiberius Gracchus allowed for the 

Tribune of the Plebeians to distribute surplus land of the rich (i.e., that beyond the 

500 iugera that individuals were permitted to own) to the Plebs (Boatwright et al. 

2004: 156).  The law was extremely contentious and resulted in the mob killing of 

                                                        
3A iugerum is a Roman unit of measurement , 240 x 120 Roman feet (71 x 35.5 m), 
equivalent to 0.623 acres or 0.25 ha. 



13 

  

Gracchus and 300 of his followers. Nevertheless, land allocations continued even 

after Gracchus' death.  

Gaius Sempronius Gracchus, Tiberius' younger brother, became Tribune in 

123 and continued the allocations his brother had begun.  Additionally he expanded 

the road system in order to allow for easier transport of goods from place to place. 

Perhaps most significantly, he arranged for the purchase of foreign crops in order to 

provide for the sale of wheat to the Roman people (Cary and Scullard 1976: 207). 

This event signals that there were already food shortages in Rome during the 

second century BC, and it serves as a model for what would eventually become a 

regular system of food importation and distribution overseen by the praefectus 

annonae, or official in charge of the Annona, the system of public grain distributions 

particular to Rome (Bourne 1960; Remesal Rodriguez 1998; De Sena 2005). 

The redistribution of land by the Gracchi was not a singular event. Upon 

returning from campaigns in the east, Lucius Cornelius Sulla distributed between 

50,000 and 120,000 allotments in Italy to his veterans (Cary and Scullard 1976: 

299). Much of the land that he distributed to veterans was located in Etruria, 

specifically in areas that had backed his opponent, Marius, and upon whom he 

desired revenge (Scullard 1967: 278). This tradition of paying, or placating, soldiers 

with land was carried on by Caesar and later by Octavian. Payment of veterans with 

land no doubt contributed to the explosion in numbers of small rural sites during 

the Late Republic and Early Empire; as veterans were uninterested in, incapable of, 
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ineffective leaders exacerbated any economic instability that existed prior to the 

third century. 

Inflation, for example, is thought to have escalated significantly in the third 

century when compared with inflation rates of the first and second centuries AD 

(Greene 1990; Crawford 1975). Wheat prices, as indicated in Diocletian's Edictum 

De Pretiis Rerum Venalium of 301 AD, had increased two hundred percent from the 

first and second centuries AD, while the price of gold had more than doubled 

between the second half of the third century and the beginning of the fourth 

(Crawford 1975). 

All the political and economic turmoil during the third century and beyond 

could lead one to expect the worst for the countryside. Recently, however, survey 

archaeology has shown that in addition to the contraction in number of settlements 

brought on by economic and political instability, continuity and expansion of 

settlements also occurred (Coccia et al. 1995). By and large, those villa-type estates 

that had survived beyond the mid-second century continued to prosper. Oftentimes 

they were reorganized and eventually villages started to grow up around them 

(Francovich and Hodges 2003: 40).  The newfound importance of these villas in the 

landscape indicates a shift in elite priorities from city to country (Terrenato 2007). 

For some time elites had focused on maintaining their presence in towns and cities, 

but after the second century they were spending more time in their country estates 

and interacting with their tenants and beneficiaries more than they had in the past. 
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utilize as much of the published survey data as possible. As we shall see, data 

compilation was not without its challenges and required that certain types of data 

be translated or parsed for standardization. 

Chapter three examines the distribution of site types by size and period, with 

a view to understanding the productive roles of various rural establishments and 

how the numbers of those sites changed over time. Beyond the typical pattern of 

Middle and Late Imperial decline, we see marked decline in specific types and sizes 

of sites. Those sites that were more connected to distant markets, for instance, show 

less fluctuation in site numbers than sites that appear to have operated on local 

levels. Different production types also follow markedly different trajectories 

diachronically. Metallurgical sites, for example, seem to have been more susceptible 

to changing political, economic, and social circumstances than agriculturally 

productive sites.  

In chapter four I present locational data for rural sites in order to assess their 

interrelationships and their interactions with transport routes and urban areas. I 

also address the factors that may have contributed to rural site longevity. Proximity 

of particular site types to towns or roads allows us to draw conclusions about the 

nature of rural trade, surplus production, and socio-economic priorities, while the 

proximity of specific site types to one another (e.g., agricultural sites to ceramic-

producing sites) permits us to understand the manner in which various productive 

activities relied upon one another. Environmental factors such as aspect and soil 
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quality give us further insight into the ways in which rural Romans chose their sites 

and the conditions that were optimal for long-term site occupation. 

In chapter five I synthesize the data from chapters three and four in their 

historical and economic contexts in order to explain the manner in which the rural 

economy functioned in different parts of the study area. Demographic issues, such 

as population estimates, tenancy, and slavery, are addressed in the context of this 

chapter. Each of these topics has been shown to be difficult to interpret using data 

collected through survey, but the sorts of analyses and conclusions for which survey 

data can be used are identified here. Current theories of the ancient Roman 

economy are also discussed, with a focus on the manner in which survey data can be 

deployed to enhance our understanding of local and regional production, 

consumption, and trade. 

Finally, in chapter six I present the conclusions from this study and suggest 

future related research. It is argued that compilation and reclassification of survey 

data permits more complex analyses and advanced conclusions than have 

heretofore been attempted for Italian comparative survey archaeology. Contrary to 

assumptions that so-called villas were the primary rural producers, this study 

shows that high investment and surplus production occurred at sites of various 

types and sizes. Site locations suggest that even where non-agricultural production 

occurred, it likely complemented agricultural production at those same sites. The 

proximity of site types to roads and towns leads us to conclude that connected farms 
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were dependent upon access to non-local markets, while farms depended more 

heavily upon nearby urban areas to fulfill their social, economic, political, and 

religious needs. The distribution of imported ceramic wares is shown to be 

markedly different from that of ceramic wares produced on the Italian peninsula, 

and the key transport routes for both foreign and domestic goods are identified. Site 

longevity is shown to be the result of a combination of factors, including site 

connectivity, site soil quality, and proximity to socio-economic centers and 

corridors. 
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of the concerns, such as fieldwalker spacing or terminological practices, are within 

the control of surveyors, while others, such as post-depositional factors or visibility, 

can only be described. What follows are issues that present fundamental problems 

for comparative archaeological survey.  

Surface Conditions 
Once thought to be accurate representations of the material culture below 

ground, surface scatters do not always mirror subsurface remains and sometimes 

are absent where subsurface remains are present. An early study from Mexico 

explained the relationship between surface and subsurface remains thus: "In what 

might be called an 'attenuation effect,' the amount of scatter present on the surface 

can be reduced by the presence of overburden to a fraction of what it is when 

overburden is thinner or absent. Through a 'merger effect,' some concentrations 

become indistinct through inclusion in neighboring concentration of high density" 

(Tolstoy and Fish 1975: 104). This rather simplistic explanation suggests that 

surface finds are simply a reduced sample of subsurface remains. Especially in areas 

of active agricultural work, this explanation of surface scatters is insufficient 

(Boismier 1997). In Italy, vertical and lateral movement of artifacts is largely caused 

by the action of deep plowing, though other events such as animal or root action, 

erosion, and alluviation can alter the position of artifacts in the soil (Foley 1981). 

The plow can both bring artifacts to the surface and rebury them. This action causes 

sites to appear and disappear sometimes within the course of the same field season, 

thereby potentially leading archaeologists to draw incorrect conclusions about 
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buried remains. Roper (1976: 374), in her study of lateral artifact movement caused 

by plowing at the Springfield airport site, examined surface and subsurface artifact 

locations and concluded that "lateral displacement due to plowing may not 

necessarily be as great as is sometimes supposed. If so, archaeologists working in 

areas of intensive agricultural activity, such as the [US] Midwest, should be able to 

use surface scatter as a reliable indicator of subsurface distributions." She added 

that this could be the case only when other, cultural and natural displacement 

factors (e.g. erosion and alluviation) were minimal. Unfortunately, Roper did not 

include the average distance of surface artifacts from the site whence they came, 

although she did indicate that displacement of artifacts occurred primarily in the 

direction of plowing (N-S in this case). 

While Redman and Watson (1970) found that surface scatter was an 

excellent indicator of where to dig and what would be found there, Rick (1976) 

looked at downslope movement of artifacts near a cave habitation in Peru and 

showed that artifacts on the surface might have traveled downhill from a site and as 

a result were not always reliable indicators of site activity below where they were 

found. Recent work identifying kilns at Vagnari in Southern Italy compared finds 

scatters to magnetometry results (Small 2011: 58). After test pits were dug, the 

investigators concluded that kilns usually betrayed their presence with wasters on 

the surface and anomalous magnetometric readings. Occasionally, however, wasters 
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surveyors to find traces of human activity that might not be classified as 

permanently or semi-permanently settled "sites" (Cherry et al. 1988; Bintliff and 

Snodgrass 1988; Di Giuseppe et al. 2002). 

Survey intensity, which encompasses fieldwalker spacing, recording of 

visibility, area covered, and detail of recording, is a further variable that significantly 

affects the number of sites recovered in the course of a project. Using a variety of 

examples from the American Southwest, Plog et al. (1978: 393) showed that a 

positive correlation exists between survey intensity and site density. Their research 

showed no point of diminishing returns. Cherry (1983:387), however, rightly 

argued that in order to draw meaningful conclusions from surveys, it is necessary to 

have a large enough team of people to survey a significantly sized area. Fentress 

(2000) went a step further and questioned the value of hyper-intensive surveys. 

While closer fieldwalker spacing, and greater intensity of survey, has been 

proven to impact the number of sites recorded, fieldwalker experience plays a less 

significant role in site recovery (Bintliff and Sbonias 1999; Plog et al. 1978). 

Theoretically, the more experienced the fieldwalkers are, the better they are at 

spotting finds that could indicate human activity in an area. It is, however, 

impossible to guarantee that fieldwalker experience is the same from one survey to 

another. Any given fieldwalker is more experienced on Tuesday than he or she was 

on Monday, and more experienced at the end of a survey than at the beginning. 

Experience, like so many other variables in survey, is dynamic. Variation in 
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scatter. In fact, it could be argued that any survey that avoids interpretive typing is 

operating under the delusion of objectivity and hindering any understanding of the 

survey area.  

Table 4 shows the types of site terminology found in the publications of two 

surveys used in this study. They vary not only in number, but also in content. 

Carandini et al. (2002) make an attempt to classify their site types based on 

size, artifact classes, location, and function, while Valenti (1995) is primarily 

qualitative in his categories and bases them on the recovered artifact classes alone. 

Those looking to find fault with the Albegna Valley project categories could point to 

the unreliability of scatter size and makeup, while the Chianti Senese project could 

be criticized for not encompassing the wide variety of possible site-types. The 

Albegna Valley Survey has a more descriptive and useful classification scheme 

because it does the work of archaeology: it analyzes the available data and 

interprets so that the material record of the past can be better understood. 

Furthermore, the specificity of the Albegna Valley classification recognizes the great 

diversity of activity that occurred in the countryside. The strength of the Chianti 

Senese CA publication, however, is that it lists the particular types of finds recovered 

at each site, rather than listing those finds only in the site classification scheme. The 

Chianti Senese CA approach thereby allows for further analysis or reassessment by 

other researchers based on specific, rather than generalized, finds from individual 

sites.  
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Another example of terminology comes from the Ager Cosanus Survey, which 

used four site types: Class A Villas, Class B Villas, Class C Villas, and Class D Villas 

(Figure 6; Dyson 1978). This classification system provides a bizarre view of the 

Roman countryside in which the only buildings were villas, adorned to varying 

degrees of opulence. Few criteria are given for the identification of the sites as Class 

A Villas as opposed to Class D villas, except for the sumptuousness of the 

architectural remains or the poverty of the finds. 

Dyson's publication is an extreme case, but it proves the point that the names 

of site types need to be carefully considered prior to publication and, ideally, prior 

to beginning the survey. Though the debate over what constitutes a site has raged 

for decades, the debate over what constitutes a villa, farm, or necropolis has played 

an insignificant role in survey literature. This avoidance of the topic is due in part to 

a strong reliance on text-based concepts such as the monolithic Catonian or 

Varronian villa, which has been understood to be a large, slave-staffed rural 

establishment with an absentee landlord and heavy emphasis on the production of 

oil and wine (Marzano 2007: 126). When the subject has been broached, it has been 

to bemoan the lack of consistency between surveys or to stress the need for local 

approaches to the term (Witcher 2006a: 97). Witcher points out that what might be 

considered a farm in the suburbium, or territory surrounding Rome, is very different 

in both size and material makeup from what would be considered a farm in central 
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Etruria. It remains to be seen whether that is a matter of ancient reality or a matter 

of modern methodological and interpretive bias.  

In the process of reconsidering site type names, it is worthwhile to examine 

whence these type names came and whether they are as useful as we might like 

them to be. The villa as a productive source of income came to be known through 

the accounts of Cato and others, who wrote about the efficient management of 

estates (Cato; Columella; Varro). Using those writings, modern scholars considered 

villa owners to be profit-seeking capitalists who sought to enlarge and ornament 

their homes through profitable exploitation of the land around them (Terrenato 

2012; Carandini 1988). This view has received criticism in recent years for being 

applied indiscriminately to all periods of Roman history. Terrenato (2012) argued 

that the villa as Cato described it, and as many an archaeologist has envisioned it, 

occurred infrequently until the first century BC, and even then villas were not kitted 

out to the extent that Cato recommended (e.g., with multiple wine presses and a 

hundred large containers for storage and fermentation). 

In the process of rethinking the villa concept, it has become necessary to 

examine the line, albeit fuzzy, that divides those sites identified as villas from those 

identified as farms. Witcher argues that the "distinction between farm and villa is 

increasingly understood to be overly simplistic," and does not take into account 

"small yet wealthy, or large but unelaborated sites" (2006a: 97; 2006b: 344). Those 

surveys that publish both finds and site sizes could be analyzed from this new 
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criticism because of an over-reliance on fine wares for dating (Barker 1996: 36). 

Fentress et al. (2004) have shown that reliance on ARS for dating requires that 

production and distribution patterns be taken into account because both were 

highly variable and inconsistent. The same can be assumed, though is yet to be 

proven, for terra sigillata and black gloss. Of course, if all projects relied on the same 

fine wares with the same dates fewer temporal conflicts would arise when 

attempting to compare surveys. Instead, scholars tend to rely on different wares for 

their dates. While one may rely entirely on fine wares for dating sites, another may 

use a combination of fine and coarse wares, while still another may use roof tiles, as 

in the Forum Novum volume of the Forma Italiae series, or tessera size, as at Lago di 

Bracciano (Verga 2006; Hemphill 1968). Each ware has both its own unique history 

of production and distribution, and has a published chronology of variable 

reliability.  

Increasingly scholars are calling for the usage (or development, if none exist) 

of more precise coarse-ware chronologies, because coarse wares tend to be the 

most abundant ceramics found during the course of any survey (Attema and van 

Leusen 2004; Witcher 2006a; di Giuseppe et al. 2002; MacDonald 1995). MacDonald 

(1995: 26) argues that use of coarse wares for dating can counteract problems of 

fine-ware residuality. Amphorae, too, can be useful for dating, although their range 

of distribution is very uneven (e.g. coastal abundance versus inland sparsity), and 
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Inevitably, variation in the quality and specificity of publications was 

common. On the whole, earlier surveys were much less specific about variables such 

as visibility, ground cover, and site size, while more recent surveys tended to vary 

more in site naming practices and the manner in which artifacts were listed.  

Site Selection 
Once survey projects had been chosen for inclusion, individual sites from 

those surveys were included in the database based on two criteria: the time period 

to which they were attributed by the survey's author(s) and whether or not they 

were rural in nature. Sites were identified by the author as rural if they were located 

outside the walls or obvious limits of urban areas. 

The present study covers the time period from 200 BC to 400 AD.  Because 

chronologies for various types of ceramics have been intensively studied and 

refined since the early 1980s, I allowed some leeway when including sites (Stolba 

and Hannestad 2006; Magness 1993; Roth 2007; Di Giuseppe 2012; Ettlinger 1990; 

Bonifay 2004).  Sites that dated to before 200 BC or after 400 AD were often 

included in part to account for any changes or misinterpretations in the dates of 

artifacts, and in part to give a better idea of site activity on the temporal borders of 

my study.  Prehistoric and medieval sites were excluded from the database unless 

evidence of Etruscan or Roman presence was also at those sites. Some surveys paid 

little attention to prehistoric or medieval sites, while others, especially the Siena 

volumes, had as many, if not more, medieval sites as Roman (Valenti 1995, 1999; 

Campana 2001; Botarelli 2005; Felici 2004). Some authors ventured to give specific 
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numerical dates for sites, while others preferred to identify sites by political period 

(e.g., Republican, Imperial, Late Imperial), still others by culture (e.g., Etruscan, 

Roman), and some by a mixture of periods and cultures (e.g., Early Imperial, Late 

Antique). All information provided by the publications was included in the database. 

When numerical dates were given, those were recorded and also translated into 

historical periods. 

Several surveys included subunits of urban sites (e.g., fora, walls, houses) in 

their catalogs or gazetteers. Such sites were excluded from the present study 

because it is sufficient to know where towns were located, rather than where 

particular buildings were located within those towns. Sites that immediately 

surrounded towns were included here because they helped define rural/urban 

thresholds. My identification of the boundary between urban and rural was based 

primarily on natural features (e.g., cliffs, rivers) and/or built structures (e.g., walls, 

roads). Sites from the Ardea survey, for instance, were added to the study map only 

if they resided outside the walls of the town. Although there was certainly a great 

deal of interaction between sites inside and outside of the city walls, those sites 

outside of urban boundaries were subject to different rules and constraints than 

those inside urban boundaries. The dead could not be buried within city limits, for 

example, nor could certain potentially hazardous activities, such as cremation, be 

carried out within the city (Robinson 1994: 91, 107). 
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Area covered in sq. km.: Actual surveyed area rather than area of survey. 

Visibility: Indicates whether surveyors identified varying levels of visibility. 

Fieldwalker spacing: Distance between fieldwalkers. 

Offsite: Indicates whether surveyors noted off-site concentrations of 

material. 

Sampling: Indicates whether sites were chosen via probabilistic or non- 

probabilistic methods. 

Ceramic Collection: Indicates partial, total, or no pottery collection. 

Environmental Collection: Indicates whether soil, plant, or other  

miscellaneous environmental samples were collected. 

Topography: Indicates whether topography of survey area was primarily  

valleys, hills, mountains, or mixed. 

History: The calendar years during which project was carried out. 

Site types and description(s): Gives explanations of site types and time periods as 

defined by the project. 

The Site Database 
The site database is similarly organized, and, for some surveys, similarly lacking in 

some information (Figure 8). 
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Site type: My interpretation of the site based on size, finds, and the surveyor's 

interpretation of the data (Table 5). 

Site number: The unique designation for the site as part of the current study. 

Production type: The finds-based production identification for site (Table 6). 

Archaeological Project: The project that discovered and recorded the site. 

Site size in square meters: The extent of site; often converted from original format 

into square meters. 

Original Designation: The unique site designation given to the site by the 

archaeological survey project. This is typically either a number or letter-number 

combination and allows easy reference to the original publication. 

Site Begin Date: The year (roughly) when activity is believed to have begun at the 

site. 

Site End Date: The year (roughly) when activity is believed to have ceased at the 

site. 

Site Boom Period: The range of dates when the site was most active or at its largest 

extent; frequently blank given lack of published data. 

Historical Period: The broader date designation based on political periods; often 

available when Site Begin and Site End Dates are unavailable.  
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map. The survey points were then exported to the geodatabase, and the database 

information was appended to the ALLSURVEYSMERGED feature class using the 

Site_No field, which serves as the unique designation for each site identified in the 

course of data collection. 

Once all site information had been assembled into one feature class, various 

layer files were created according to particular attributes, e.g., time period, site type, 

and production type.  

Data Concerns 

The variability of the amount of data provided by individual surveys has 

resulted in a somewhat skewed data set. Furthermore, data on ancient soil quality is 

rare, leading one to rely on modern data sources, which reflect modern rather than 

ancient environmental conditions. The following three categories of data are 

susceptible to significant variation or revision and, as a result, could result in 

interpretive errors. 

Scatter Size 
Scatter size (site size, in the database) was inconsistently provided either by 

all surveys or within each survey, and many surveys used different units of 

measurement (e.g., hectares, square kilometers, square meters). All size 

measurements were converted to square meters for comparative purposes. Size 

categories were established for sites with the aid of ArcGIS. All site information was 

broken into five categories according to natural breaks. This method is used because 
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Conclusion 

This chapter has both summarized the concerns about using data from 

multiple survey projects to study broad regions, and discussed the manners in 

which those concerns can be addressed. First and foremost, data of similar quality 

must be used in order to formulate valid conclusions. Regardless of data quality, 

however, a certain amount of data reformatting and/or reinterpretation is needed 

in order to compare like with like. A finds-based approach is argued to be the most 

effective method for organizing data and for enabling analyses that go beyond basic 

spatial patterning questions to matters of social and economic interaction. 

The methodology of data recording for the present study was detailed and 

summaries of each survey included in the study were provided. By standardizing 

fields such as site type, site size, and period of activity, the database serves as a 

useful tool for many types of analyses beyond those carried out in the subsequent 

chapters. 
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Examination of farm sizes by period is significantly more revealing than 

looking only at site type by period. The most constant increase in site numbers, and 

largely the source of the 12% increase in connected farms during the Early Empire, 

is seen in small, connected farms (Table 11, Table 14). They show the greatest 

increase (26.3%) of any rural domestic site during any period. These small 

connected farm sites had access to broad markets but, assuming that scatter size is 

indicative of site size, their extent was more modest than that of larger sites. It may 

be that many small connected farms were established as a result of increased 

prosperity or connectivity that came about through imperial expansion, extended 

peace at home, and changes in government that left individuals with fewer outlets 

for status display. These sites may have begun as farms and expanded their 

economic reach beginning in the Late Republic or Early Empire. This prosperity 

extended, to a small extent, into the Middle Empire, with still more growth in small 

connected farms. The relatively stable presence of small, connected farms when 

compared with small farms may indicate that access to broader markets, and 

whatever wealth was attendant on that access, played a significant role in the 

longevity of small sites.  Although connected farmers or landowners did not have 

perfect information on prices and available resources, they still had a greater degree 

of choice in their decision marking than did those farmers or landowners who relied 

heavily or completely upon nearby markets. 

The number of small farms declined substantially over this timeframe (  
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Small-medium sized connected farms saw growth only in the Early Empire, 

which might be indicative of the amount of resources necessary to establish a 

connected farm as opposed to simply a farm. Small-medium sized farms declined in 

number over all periods, but especially during the Middle and Late Empire. By the 

Late Empire, nearly 60% of the small-medium sized farms from the Late Republic 

had disappeared. 

The only category of farms that remained stable in number from one period 

to the next was medium-sized farms from the Late Republic to the Early Empire. 

This increase, taken together with the evidence for an increase in the number of 

small connected farms during the Early Empire, might suggest that successful small 

farmers could invest their wealth in one of two ways: either use it to increase the 

size of their home and/or production areas significantly, or use it to embellish the 

preexisting structure without increasing its size significantly. Medium-sized 

connected farms saw only small decreases in numbers until the Late Empire, when 

site numbers declined to half of what they were in the Late Republic.  

Medium-large and large sites were few in number, but their presence in the 

landscape was relatively constant over time. Medium-large farms were not 

especially successful, although the one site that survived beyond the Late 

Republican period continued through the Late Empire. 
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The only large connected farm sustained its existence through all four 

periods under study, while the only large farm was unable to survive beyond the 

Late Republic and was not replaced by any other large farms. 

An examination of total change, i.e., change from Late Republic through Late 

Empire, shows that connected farms as a class experienced less decline than farms. 

A 25-50% decrease in connected farm site numbers indicates that they experienced 

fewer fluctuations in frequency than farms, which had a total decrease of between 

33 and 100%.  

Site Longevity 
Longevity of farms and connected farms will be explored more in the next 

chapter, but will be briefly addressed here. As a starting point, statistics were 

compiled for the periods during which sites are thought to have been active (Table 

15). 

Examination of site numbers and ratios in Table 12 allows for several 

important observations. First, in all single periods except the Middle Empire, farms 

were much more likely than connected farms to be a proverbial flash in the pan. The 

explosion of farms during the Late Republic and Early Empire runs contrary to the 

early twentieth century assumption that latifundia were snatching up all the land 

and dispossessing small farmers of their land (Simkhovitch 1916: 203; Heitland 

1926: 603; Wilkinson 1950: 21). It also argues against domination of the 

countryside by large, well-connected farms. The sites of the Middle Empire are 
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anomalous for their paucity. Compared to other single-period ratios, farms and 

connected farms were almost as likely to be short-lived during the Middle Empire. 

Locational variables may have had less influence than unstable politics during this 

period. The lull in farm establishment during the Middle Empire serves to highlight 

a jump, though relatively slight when compared to the Late Republic and Early 

Empire, in farm establishment during the Late Empire. 

Second, sites that were active during two non-consecutive periods were 

relatively few and primarily farms. Keeping in mind the possibility of site 

impoverishment rather than abandonment, the question must then be asked: why 

was the site reoccupied or enriched? Access to resources may have played a part, as 

well as site defensibility, access to markets, or other factors beyond the reach of 

archaeology. For sites that were inhabited for three periods, only two of them 

consecutive, the same must be asked. These sites, however, experienced continuity 

in occupation and may have been in more favorable locations than the two-period, 

discontinuous sites. 

Third, sites that existed during the Late Republic seem to have been as likely 

to survive three periods as four.  Interestingly, more farms and connected farms that 

were present during the Late Republic survived into the Late Empire than survived 

only until the Middle Empire. The proportion of farms to connected farms that 

became established during the Early Empire and lasted through the Late Empire is 

higher than the proportion of farms to connected farms that were in operation at 
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amount of marine resources (Prowse et al. 2004). Nearer to Rome, a periurban 

population buried at Casal Bertone consumed mainly C3 foods (e.g., wheat), while a 

suburban population buried at Castellaccio Europarco consumed mainly C4 foods 

(e.g., millet) (Killgrove and Tykot 2012). At the southern end of the Roman Empire, 

burials from Leptiminus, Tunisia, showed an even greater consumption of marine 

resources than the population from Isola Sacra (Keenleyside 2009). Legumes and C4 

plants constituted a very small amount of the diet at Leptiminus. Nearer the 

northern limit of the Empire, populations at Dorset, England, relied on terrestrial 

food resources during the Late Iron Age, but slightly enriched their diets with 

marine resources during the Roman period (Redfern et al. 2010). Except for the 

Albegna Valley survey, all surveys included here were located inland, although some 

were adjacent to lakes. Presumably there was a high reliance on local, terrestrial 

food sources. 

It can prove challenging to attribute processing equipment to specific types 

of production without a relatively full picture of other equipment in the same area, 

the arrangement of that equipment, and any archaeobotanical evidence that is 

available (Figueiral et al. 2010: 139). In some instances excavation has revealed 

drainage systems and/or pits or trenches used for planting vines (Figueiral et al. 

2010: 139; Volpe 2004; Bedini 1997). In such cases, wine production might be 

assumed. Van Limbergen (2011) has published a very useful list of mill and press 

elements discovered at sites in Adriatic central Italy. His study shows the difficulty 
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involved in determining what was produced when only a press or tank remains. A 

press by itself, without corroborating architectural or archaeobotanical evidence, 

could indicate either grape or olive pressing. Thus, I have refrained from 

interpreting the mills and presses identified by individual surveys as grain mills or 

olive mills, wine presses or oil presses. Instead they are simply indicative of 

medium- or high-investment agricultural production. 

A final point, before beginning a discussion of the artifacts that are indicative 

of agricultural production, is that this study places strong emphasis on those 

artifacts that can be recovered through archaeological survey. Many spaces or tools 

used in the production of agricultural goods can be identified through excavation, 

but few, save those made of stone, are ever noted in survey reports. The objects that 

are most robustly represented in the course of survey are those related to the 

production of oil and wine, specifically mills and occasionally presses. Evidence for 

grain processing and storage is extremely rare in survey literature and is thus not 

addressed here. 

Mills 

Mills were used for the production of flour as well as the milling of olives 

prior to pressing.  

The grinding of grain could be undertaken with one of several types of mills. 

On a small scale were the saddle quern (similar to the southwestern or 
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been quite different from that in North Africa, given the different weather, 

landscapes, and ecologies.  

Unlike olives, grapes were not milled, but treaded. Depending upon the scale 

of production, treading could take place in wooden or ceramic containers, or in 

specially constructed masonry treading areas (Curtis 2008). The sites of 

Granaraccio and Guidonia both had built tanks that were lined with opus signinum 

(Rossiter 1978). I know of no instances in which such tanks have been found in the 

course of survey. 

Millstones are often removed from their original location and repurposed 

because of their large size and ability to be re-worked (Van Limbergen 2011: 75; 

Mattingly 1993: 494; Foxhall 2007: 146, 172). It is worth noting, however, that not 

all of the 42 mills that were identified by surveys were large-scale mills. Farm Site 

1210 (Radicofani site 74), located near Fiume Orcia, a tributary of the Ombrone 

River, had a small, possibly hand-operated mill. At this site no evidence of mass 

production or large domestic quarters is present. Finds from the all-period, 800m2 

scatter include coarse wares, bricks/tiles, and the millstone. This site is but one 

example of several that do not give evidence for having been highly connected to 

large-scale exchange networks. Given the volcanic nature of much of the study area, 

access to viable millstones would not have been limited to the most well connected 

rural residents. However, viable millstones would not necessarily have been the 

preferred millstones for grinding grain, as was shown by the example of Santa 
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strongest evidence for tenancy because the quality of finds is so poor when 

contrasted with the presence of a presumably expensive millstone. 

Of the 18 farms and possible farms with evidence for agricultural production, 

39% (n=7) had amphorae, 17% (n=3) had dolia, 12% had both (n=2), 6% (n=1) had 

a press, and 6% (n=1) had a manual millstone. All agricultural farm sites produced 

either fragmentary or complete millstones. 

A total of 23 connected farms or possible connected farms showed evidence 

for agricultural production (Table 17). One late imperial connected farm (Site 561) 

displayed evidence of both agricultural production, in the form of a hand-operated 

mill, and ceramic production, in the form of wasters. Site 561 was only active during 

the Late Empire, although traces of activity during earlier periods were detected. 

That the mill was hand-operated and not large scale contradicts the usual 

assumption that sites with evidence of luxury should have expensive or grand 

processing equipment.  

Of the 23 connected and possible connected farms, 33% (n=8) had 

amphorae, 21% (n=5) had dolia, 13% (n=3) had both amphorae and dolia, 21% 

(n=5) had presses, and 4% (n=1) had a manual millstone. The relationship between 

mill or press presence and amphora or dolium presence is unexpected. If intensive 

agricultural processing was taking place, one would hope that fragments of storage 

or transport containers would come to light during the course of survey. That they 

do not always accompany mills or presses suggests that survey recovery rates for 
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dolia and amphorae need to be assessed. The relationship between excavated 

processing equipment and ceramic receptacles also requires attention. As was 

already mentioned, at the site of San Rocco dolia, but not amphorae, were associated 

with oil production (Cotton and Métraux 1985: 250). It may have been that non-

ceramic storage or transport solutions were in place in many instances. Non-

ceramic storage seems unlikely. Ceramic vessels were much more stable and pest-

resilient than leather or textile containers, and as a result would have been more 

effective vessels for short or long-term storage. 

All but four connected farm sites with evidence for agricultural production 

produced fragmentary or complete millstones. The four sites without millstones all 

had presses and were identified as connected farms. Those four sites were 482 and 

813 (Torrimpietra, all periods, unknown size), 1149 (Blera, all periods, unknown 

size) and 1152 (Blera, unknown dates, unknown size). The absence of millstones at 

these sites could indicate wine processing rather than oil or grain, or it could be that 

the sites were not completely uncovered or that the millstones were robbed out for 

reuse elsewhere. 

Two sites (1925, 2298) that were identified as agricultural processing sites 

were columbaria, which were used for raising birds, usually pigeons or doves 

(Canova 2005: 50). Not only could the birds be used for food, but their droppings 

could be used as fertilizer for plants (Husselman 1953: 81). Examples of such 

columbaria are located in subterranean Orvieto, Italy, the Castile plateau in Spain, 
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(Buck 1983: 22). Because the majority of legal cases pertained to larger properties 

and/or wealthier clients, it can be assumed that some larger farms and connected 

farms of various sizes were actively engaged in roof tile manufacturing and sale. The 

extent to which smaller sites were engaged in ceramic manufacture and sale is 

unknown, but, as the figures below show, may have been significant. 

Several excavated farms have been found equipped with kilns (Giordani 

2005; Marino and Franco 2008). The farm at Podere Pievina (Bowes et al. 2009) 

showed signs of a possible tile kiln, the Contrade Monte San Vito farm (Lapadula 

2008) had two kilns of circular shape, kiln wasters and molds were found at the 

Contrada Chiaramonte farm (Nava 2003), and the farm/guesthouse at Vignale 

(Zanini and Patera 2009) had two kilns that appear to have used local clay to 

produce tiles, amphorae, and coarsewares. The site of Vagnari produced evidence 

for several kilns that likely fired tiles and coarse wares. 

Material requirements for ceramic production 

Unlike agricultural production, in which the raw material was grown on site, 

ceramic production required several resources that would have varied in cost, if 

traded, or proximity, if collected by the potters. Clay for the pots, water for 

levigating the clay, fuel for firing, and material for temper were necessary for even 

the smallest ceramic operation.  













121 

  

Costin 1991; Nijboer 1998: 51ff.; Arthur 2007: 167). Their distance from other 

farms or towns and distance from transport routes could suggest that they were 

producing ceramics mostly for their own consumption. This idea is further 

reinforced by the relatively large distance between ceramic-producing sites and 

agricultural sites (Figure 15). 

Farm sites 1550 and 1591 (Chianti Senese CA) are both identified as having 

produced amphorae, dolia, roof tiles, and coarse wares. Each was active during the 

second century AD, although site 1550 was also active during the last quarter of the 

first century. Neither site was very near to any neighbors, which would suggest self-

sufficient ceramic production rather than production for a community (as may have 

been the case with site 1641). Site 1550 was fairly isolated and was not near to 

known roads. It was 2.6 km from one watercourse and 3 km from another. Site 1591 

was much closer to a watercourse and may have taken advantage of it for irrigation, 

levigation, or transport. 

Connected Farms 

Perhaps most notably, very few connected farms showed evidence of kilns 

(Table 20). This means either that connected farms were largely uninterested in 

producing ceramics, or that connected farms were producing ceramics, but far 

enough away from the primary farm structures that the kilns were not identified by 

surveyors as belonging to the connected farm. Fire danger from kilns was high and 

it would be risky to have them too near a house or other structure (English Heritage 
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The market for non-luxury building materials would have been geographically near 

to the area of production. Hodder (1972) proposed that bricks and tiles were 

produced near their intended destinations because they were heavy and it would 

take a great deal of man or animal power to move them, especially in any quantity. 

Because agricultural production does not appear to have dropped off, as per the 

data gleaned from the agricultural sites in this study, any change in kiln numbers 

would then be attributable to a decline in the number of sites or the volatility of the 

small farms at which the kilns were located. If ceramic-producing farms were not 

connected to larger markets, their fortunes would have been reliant upon the 

success or failure of neighbors and nearby towns. Given that most of the sites in this 

study were inland, the degree to which they supplied the provinces with agricultural 

products is unknown. The two known amphora-producing kilns identified in any of 

the survey literature were actually both from the inland Chianti Senese CA (sites 

1550 and 1591).  

A second possible explanation for steady agricultural sites and declining 

ceramic sites rests on the assumption that inland agricultural sites were producing 

for external markets, but switched their production focus almost entirely to local 

markets in the first centuries BC/AD. It also presumes that many kilns were 

producing amphorae for specific agricultural products that were being exported. 

The changed target, i.e., local rather than external markets, for agricultural produce 
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Between the Late Republic and Early Empire no clear size-related pattern in 

site continuity was evident. Small farms saw a decrease in metalworking sites, while 

farms of unknown size saw an increase. Overall, farms with metalworks decreased 

into the Early Empire. The decline of metal-producing farms parallels the general 

decline of all farms during this period. 

The Middle Empire saw a massive decline in the number of metalworking 

farms (Figure 24). This decline occurred somewhat later than the decline of mines 

in the area of Carthago Nova, in Spain (Orejas and Sanchez-Palencia 2002: 586). 

Those that disappeared after either the Late Republic or Early Empire tended to be 

near to arterial roadways or watercourses. It is possible that whatever demand 

existed along the roadway had vanished and so the metalworks, wanting for 

customers, went out of business. Alternatively, it may have been that the metal 

source used by those miners and smiths had become exhausted. Although, if 

sufficient demand existed one would expect to see business pick up in other areas 

where metal resources were still abundant. Another possible explanation is that a 

reorganization of mine ownership led to changes in changes in mine location, size, 

or administration (cf. Orejas and Sanchez-Palencia 2002). If the mines were 

imperially owned, the political chaos of the third century could have resulted in 

reduced oversight and/or disorganized administration. If the mines were operated 

by tenants working on behalf of the Imperial government, payments that were not 

forthcoming could have compelled the mine operators to do business elsewhere. 
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Because all of the multi-production sites were small, it may have been that 

they were incapable of funding their production at a larger scale, or that the market 

was unable to support them. 

It must also be borne in mind that the finds that make it to the surface and 

are identified by survey are not always representative of the situation below 

ground. Many of the sites identified as productive, and many more that were not 

identified as productive, could have had a variety of productive activities occurring 

concurrently or in different periods. The nature of surface survey requires that we 

work with what is available and attempt to draw the best possible conclusions. 

Conclusions 

Several conclusions can be drawn regarding site size changes over time. First, 

the smallest sites appear to have experienced the greatest fluctuations in number of 

sites over the periods in question. This may have been the case for three reasons. 

First, while a medium sized site can encounter adversity and contract to a small-

medium or small-sized site, if a small site experiences difficulties, any contraction 

might result in site abandonment or such low-level habitation that archaeologically 

the site no longer appears active. Contraction of this sort is proposed by Vermeulen 

(2012: 53) as an alternative explanation to abandonment for the diminution or 

absence of material culture recovered by survey. Second, small sites were more 

susceptible to changes in soil fertility, market needs, and weather. Smallholders 

likely did not have extensive stores available to endure a drought or the resources to 
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easily interact with markets outside of their immediate area (Morley 2007: 45; 

Garnsey 1988). Such circumstances would limit the resilience of a site during times 

of social, economic, or ecological stress. Third, a certain amount of rural to urban 

migration occurred, especially among the poor (Scheidel 2004: 15ff.). Towns and 

cities would have provided opportunities in the form of jobs, and a nutritional safety 

net in the form of the annonae, or grain dole. Likewise, larger rural establishments 

might have lured freeborn or freedmen to work, and possibly be supported, on their 

estates (Rathbone 1981).  

Although it is not altogether surprising that small rural sites saw the greatest 

changes in numbers, it is remarkable that such a clear difference in decline was 

discernable between small farms and small connected farms. In fact, small 

connected farms experienced less contraction in their numbers than larger 

connected farms. It may be that moderate expenditure (i.e., embellishment but not 

enlargement of the home), combined with a high level of access to a range of goods 

and services at a range of prices may have allowed for increased longevity. This 

pattern of connected farm stability speaks to the importance of extensive social and 

economic networks. In the face of local social, economic, or ecological pressures, 

having a wider base from which to draw workers, buy or sell goods, or access 

resources would not only be beneficial, but could make the difference between site 

continuity and abandonment.  
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extent to which freedmen had established themselves in the institutional hierarchy, 

while Gordon (1931) proposed that by the Imperial Period 20% of the Italian 

aristocracy was descended from slaves. De Quiroga (1995: 343) used nomina and 

cognomina, or names and surnames, to estimate that 60% of administrative 

decurions over the course of 200 years were of servile descent. While delving into 

this topic is somewhat beyond the scope of this project, the increase in the number 

of connected farms, which exhibited access to more and/or better goods and 

services, may have been the physical manifestation of a group of landowners that 

were attempting to convey their newly gained socio-economic standing via their 

property.  

Analysis of individual production types presents an interesting picture of 

what was happening in the countryside with regard to industry and what types of 

sites were better insulated against change.  

Agricultural farm sites increased in the Early Empire, but this expansion was 

followed by slight decrease and/or stasis. Ceramic-producing farm sites exhibited a 

different pattern: one of consistent decline over all periods. Metal-producing farm 

sites experienced a slight decline in the Early Empire, which was followed by an 

exceptional crash in the Middle Empire, and a slight resurgence in the Late Empire. 

Textile-producing farm sites saw a consistent decrease until numbers stabilized in 

the Late Empire.  
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For all of these types of production, connected farm site numbers were 

relatively steady, with very few and slight increases or decreases. The relative 

steadiness of productive connected farm numbers differs from the pattern seen 

when looking at all connected farms, with or without productive equipment. This 

suggests that connected farms with productive equipment were more likely to 

survive than connected farms without that equipment.  

In addition to being resilient, connected farms that showed evidence for 

some type of production tended to be larger (typically small-medium or medium-

sized). This could mean that the connected farmers found it more cost effective to 

invest in productive equipment in order to supply certain goods for themselves on a 

large scale. It may also be indicative of a higher degree of participation in markets 

than smaller connected farms. Unfortunately, survey authors who are describing a 

larger site rarely remark upon the size of industrial areas, so it is difficult to assess 

the scale of agricultural, ceramic, or metal production.  

Notably, the farms that had productive equipment were primarily small or 

small-medium in size. Clearly, then, neither size nor connectedness was the 

determinant of whether a rural site invested in productive equipment. It may be 

that the difference between production at small farms and medium-sized connected 

farms was the scale of production and the intended recipients of the products. One 

might envision, for example, small farms turning out tools and ceramics for 
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themselves and sale to their neighbors, while connected farms might have been 

producing for themselves and markets in towns both nearby and farther away.  

Based on the distribution of productive sites and the patterns of increase or 

decrease, a few conclusions may be drawn about markets and interaction between 

types of production. The number of agricultural sites remained relatively steady and 

were split fairly evenly between farms and connected farms. This stability, which 

ran contrary to the general pattern of decline for farms and connected farms, 

suggests that production was focused on local markets of varying size. Sites with 

productive equipment may have been used to process agricultural goods by 

neighbors or clients, thus ensuring that the productive sites stayed active. Sharing of 

property and equipment is attested in legal texts (Buck 1983: 22).  

Ceramic-production sites did not experience the same constancy as 

agricultural sites and it is from this that we may deduce that a strong economic or 

social connection did not exist between the two types of sites. Absence of evidence 

for amphora production sites indicates that ceramic production areas probably 

focused on making building supplies and pots intended for local use, rather than 

export, as ceramics or as containers of more valuable commodities. This conclusion 

supports the view of agricultural sites as catering primarily to local, rather than 

extralocal or overseas markets.  

The spatial allocation of metalworking sites is the clearest example of 

material-dependent production location (Morley 2007: 23). The majority of metal-
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producing sites were situated in the Colline Metallifere in the area around Siena. 

Being highly dependent upon resources that were not widely distributed across the 

peninsula, metallurgy was not supported solely by local market and was therefore 

better suited to connected farm sites, with their broad networks. The abundance of 

small farms and the paucity of connected farms that appear to have undertaken 

metalworking may be our clearest evidence for tenant farms.  

If the farms in the area of Siena were not tenant farms, but were operating 

independently, their drastic decline during the Middle Empire could be the result of 

their not being plugged into larger markets, as connected farms would have been. 

Furthermore, the sheer quantity of raw materials that were necessary in order to 

process metal would likely have been cost-prohibitive for most small farmers.  

Textile-producing sites seem to have followed the same pattern as farms and 

connected farms generally. Distribution of textile-producing sites by size and type is 

roughly equivalent to the distribution of farms and connected farms of different 

sizes. This would indicate that textile production was not dependent upon tenancy, 

or any special type of production. Instead it seems to have been undertaken by 

various types of households that were variously connected to local or extra-local 

networks. Without information on the number of loom weights found at sites, it is 

impossible to identify sites that might have produced textiles as surplus for sale. 
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Chapter 4: Spatial and Locational Analyses 

Introduction 

Much of this study is concerned with the proximity of rural sites to each 

other, resources and transportation routes. The distance between different types of 

sites may help to identify the priorities of landowners in siting their homes, to 

determine the ideal locational conditions for long-lasting rural sites, and to establish 

the natural resources whose presence was required for specific productive 

activities. 

Spatial analysis methods were chosen with the intent that their results could be 

used to clarify the following questions: 

1. How were farms of all types spatially organized across the landscape? 

2. In what ways did productive sites interact with infrastructure, farms, and 

other productive sites? 

3. What locational factors may have contributed to site longevity? 

Settlement distribution in central Italy was not nearly as constrained as in other, 

less verdant places (Fletcher and Winter 2008: 2). There are few extremes of 

elevation or terrain in the study area and, as such, sites are relatively evenly 

distributed. Specific types of site, however, tend to cluster or appear in specific 

areas. 
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economic needs and roles. As we shall see later in the chapter, those sites that 

deviated from the typical farm or connected farm placement pattern were less likely 

to survive for multiple periods. 

Distance to Infrastructure and Transport 
As mentioned above, distance analyses were carried out for both types of 

farms in order to determine where they were typically located in relation to other 

sites or features. From each farm or connected farm point, distance was measured 

to all road, river, or town points within a 20-kilometer radius. These distances were 

then averaged in order to determine the average distance from farms and connected 

farms to locations of transport or commerce. The point distance function in the 

proximity toolbox of ArcGIS was used to perform these measurements. Table 26 

enumerates the data sources for each type of feature. 

Figure 13 examines all farm and connected farm sites regardless of longevity. 

A 20-kilometer search radius was imposed in order to constrain calculations. 

Although 32 kilometers (20 miles) is considered to be the distance that one could 

travel in a day by cart, such a wide radius would show misleading results because of 

spatial gaps between survey areas (Opitz, personal communication 2012). The 

absence of settlement data between survey areas would artificially increase distance 

averages between features. Conversely, an overly small radius would inaccurately 

represent the possible geographic sphere of rural inhabitants, especially connected 

farmers. The 20-kilometer radius takes into consideration the distance that people 

might have traveled to market, while at the same time minimizing skewed results 
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growth and ceased to occur when census numbers indicated sufficient population 

growth.  

In what ways did productive sites interact with infrastructure, farms, 
and other productive sites? 

As we saw in chapter three, connected farms with evidence for productive 

equipment saw a greater amount of stability than farms with productive equipment. 

The last section showed that connected farms tended to be located nearer to extant 

or hypothesized transportation routes than farms. Further analysis of this 

information is important if we are to understand the economics surrounding the 

particular goods that were transported along these corridors. Each production type 

will be assessed individually and then examined in concert with the other 

production types in an effort to form as comprehensive a picture as possible of 

production organization. 

Location of Production Sites vis-à-vis Other Site Types 
Distance analyses were performed for productive sites as they had been 

performed for farm and connected farm sites. A 20-kilometer radius was imposed in 

order to limit the results. Average distance is reported here in kilometers. The 

Kruskal-Wallis test was used to determine the significance of the distributions 

produced by the distance analyses. This particular test was used because four 

independent samples were being compared. The null hypothesis is that the 

distribution of distance is the same across categories of type (e.g, agricultural, 

ceramic). In every instance the null hypothesis was rejected.  
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Figure 14 shows that agricultural sites were located, on average, between 

one and 1.5 kilometers nearer to towns than were other types of productive sites. 

Although agricultural sites are roughly the same distance as other site types from 

the main consular roads, they are notably farther than those sites from road and 

coastal sites. Assuming that agricultural land was equally available near towns, 

coasts, and rivers, it may be suggested that the majority of agricultural processing 

sites catered to the needs of farmers sited near towns and serving local markets 

rather than those near rivers and the coast, and serving more distant markets. 

Ceramic-producing sites were the nearest of all site types to rivers and were 

also relatively near to roads and the coast when compared with other productive 

types. For ceramic producers, proximity to urban areas was potentially less 

important than proximity to transportation routes and water sources. Availability of 

raw materials, as well as easy access to one or more markets, is shown by the 

Talmud to have been an important factor in advancing the business of some 

craftsmen over others who were less favorably situated (De Ligt 1993: 134). Given 

that ceramics are not prone to spoil, as agricultural products would be, craftsmen 

may have been more willing to transport the finished ceramic product greater 

distances for the purposes of sale. The desirability of a location that might allow for 

clients to visit easily or goods be transported easily would have made certain kilns 

more likely to succeed in the long-term.  
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Because the majority of ceramic-producing sites were farms rather than 

connected farms, it stands to reason that the majority of ceramic production was for 

household or local consumption. This is affirmed by the relative nearness of 

ceramic-producing sites to local rather than arterial roads. Connected farms were 

farther from ceramic sites, perhaps because they bought from further away, 

produced elsewhere on their property (sites identified as kilns, as above), or 

extracted payment from tenants in kind. 

The mostly northern distribution of metallurgical sites is evidence that such 

sites had to be placed near to metal deposits. Analysis of metallurgical proximity to 

infrastructure would seem to suggest that metallurgical sites were the closest to 

local roads of any production type and the farthest from arterial roads and towns. 

Because the distribution of these sites is so geographically constrained, conclusions 

regarding metallurgical site placement are tenuous at best. Nevertheless, we may 

safely conclude that, first and foremost, metallurgical processing sites were placed 

near to the natural resources upon which they were dependent. Proximity to 

markets was a secondary concern, although proximity to transportation routes was 

important. Although the distance averages do not bear this hypothesis out, maps 

provide a fuller picture of ancient metallurgical site placement. Figure 25 displays 

the distribution of metallurgical sites in the northern portion of the study area and 

clearly shows that metallurgical sites were frequently sited near roads and rivers. In 

two instances, metallurgical sites were located immediately adjacent to small 
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villages identified by survey. Metallurgical sites in the Torrimpietra area tended to 

be located near local roads, with the closest consular road more than three 

kilometers distant (Figure 26). A similar pattern may be seen in the Rieti survey 

area, where the sole metallurgical site was sited next to a local road (Figure 23). In 

both the Torrimpietra and Rieti areas, metallurgical sites appear to have been 

relatively isolated from major road and river traffic. The differences in site 

placement between the northern and southern metallurgical regions would suggest 

that scale of production was a significant factor in site placement. Because neither 

the Torrimpietra nor Rieti survey areas is located on mineral-rich land, it may be 

supposed that the higher quantity of metal production that occurred in the Colline 

Metallifere required easy and constant access to road and river transport.  

A different pattern can be seen amongst textile-producing sites. These 

productive sites show inconsistent proximity to any one type of feature. While they 

exhibit the smallest mean distance of all productive sites to the coast, they are 

neither exceptionally close to nor far from rivers, roads, and towns. As such, textile-

producing sites may have been less dependent upon commerce than were other 

types of productive sites. As well shall see below, environmental and geographic 

factors may have contributed more strongly than socio-economic factors to the 

locations of textile production areas. 

Discussion of the relationship of production to infrastructure and transport 
Mean distances between productive sites and infrastructure and transport 

features provide an inconclusive picture of priorities for productive site placement. 
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they may have hesitated to rely on seasonally navigable watercourses for 

transporting their goods to market. 

Ceramic sites were the nearest to rivers of all production types, but by only a 

small distance. Rivers could serve as water sources for clay levigation and fire 

prevention as well as being convenient shipment routes for the finished products 

(McCallum 2004: 205; Remesal Rodriguez 1998: 187). Despite their relative 

proximity to rivers, however, ceramic sites were, on average, nearer to towns and 

roads than to rivers and coastal sites. As was discussed above, some of this is due to 

the nature of survey and feature distribution. Nevertheless it is important to 

consider that ceramic facilities may have been producing primarily for 

autoconsumption and local needs rather than for export to Rome or the provinces. 

This view is reinforced if we assume that the only amphora production centers in 

the study area are those identified by surveyors as such (Figure 20). 

As was mentioned above, the irregular, geographically constrained 

distribution pattern of metallurgical sites has resulted in skewed distance averages 

that do not accurately represent the distances from metallurgical sites to roads, 

towns, and water features. Through examination of detailed maps, it becomes clear 

that proximity to roads and rivers was more important than proximity to towns for 

metallurgical site placement. Because of its environmental circumscription, metal 

production relied heavily upon transportation networks to distribute its products to 

markets both near and far. Unlike livestock, agricultural goods, or ceramics, the 
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Organizationally, the pattern presented by textile-producing sites would 

indicate that there was little rural centralization of weaving activities. Instead, 

organized weaving is known to have occurred in urban areas, such as Patavium 

(Padua) and Mediolanum (Milan) (Morley 1996: 177). At least in the case of 

Patavium, finished textiles were transported for sale to Rome (Strabo 5.1.7). 

 

Interaction Between Productive Sites 
The interaction of production sites with markets is but one important aspect 

of the organization of productive activity in the countryside. Another concerns the 

interaction between productive areas. It is argued here that, because of the 

necessity of cooperation between farmers and craftspeople, rural productive sites 

tended to establish themselves near other, complementary rural productive sites. 

Agricultural producers, for instance, might need ceramic or leather containers for 

their produce, or metal tools to harvest or process crops. Interaction between 

productive areas thus served an important role in ensuring the continued ability of 

each group to produce and/or transport the thing or things that kept them 

economically active (Hasaki 2012). 

In order to study the interrelationships of productive sites, distances from 

four-period productive sites to their nearest neighbors of each productive type were 

taken. The Near Table feature in ArcGIS was used to compile these figures, and the 

means were then established for each table (Figure 15). A 20-kilometer radius was 
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understanding of the relationship between ceramic production and produce 

packaging and transport.  

Four-period textile-producing and metallurgical sites each were located no 

more than six kilometers from other productive site types, indicating a relatively 

close relationship between those rural producers.  

Discussion of interaction between productive sites 
As noted above, the mean distances between agricultural and ceramic-

producing sites are among the largest of all intra-site distances. This patterning can 

be interpreted several ways. First, sites that were able to invest in agricultural 

processing equipment may have had sufficient resources, both natural and 

monetary, that they could produce their own ceramics. If this explanation were the 

case, we would have to assume that any ceramic-producing facilities belonging to 

the agricultural site were either not recovered via survey or were sufficiently 

distanced to not be obviously associated with the agricultural site. Second, any 

transport of agricultural surplus from these sites probably utilized skins, fiber bags, 

barrels, or other organic receptacles, even if only to take that surplus to a pottery in 

order to package them for transport downriver or by sea. This interpretation has 

implications for animal husbandry and tanning, and cereal and textile production. 

Third, ceramic sites may, as it seems from the evidence thus far, have been primarily 

focused on the production of building materials and ceramics for local, non-

transport purposes. This theory is supported by the total absence of four-period 

ceramic sites identified as having produced amphorae.  
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A map of four-period agricultural production sites with a five kilometer 

buffer imposed shows that it was primarily in the Albegna Valley and Torrimpietra 

survey areas where ceramic production sites were frequently situated around 

agricultural sites (Figure 17 ,Figure 18, Figure 19). This makes sense if we subscribe 

to the assumption that many of the sites in the Albegna Valley were producing 

export goods for coastal areas. A five kilometer buffer was chosen as a rough 

approximation of the average distance between productive sites (5.4225 km). 

Insufficient finds evidence or explanatory comments exist for the Albegna Valley 

ceramic sites to indicate whether they were producing amphorae or everyday 

household ceramics and building materials. If we assume that agricultural sites 

were producing for markets in Rome and transporting their goods in organic 

containers, a complementary relationship between agricultural and ceramic 

producers becomes difficult to explain. In this case, ceramic production may have 

consisted primarily of housewares and building material, destined for local markets 

or Rome. 

Amphorae would be impractical containers in which to transport agricultural 

goods, unless they were being taken to the sea, rather than by road. In any case, 

none of the ceramic sites identified by the Torrimpietra survey were noted as 

having produced amphorae. Thus, the close proximity of agricultural to ceramic 

sites may have fulfilled the needs of farms for building materials, storage containers, 

table wares, and so on. 
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From an economic perspective, nearness to active markets may have been 

especially important for survival. Varro identified the two goals of a farmer as 

pleasure and profit, with profit being the more important of the two (Res Rusticae, 

I.4.1). This sentiment was reiterated by Columella in De Re Rustica (Forster 1950: 

125). Kehoe (1994) assumes limited profit could be earned from agricultural 

investment, but provides no evidence to substantiate his assumption. Nevertheless, 

he does note that jurists understood agriculture to be a more sound investment than 

manufacture or trade. If profit-earning was one of the primary goals of farmers, one 

would expect to see farms located either near to market centers or near to transport 

routes that would connect them to customers. Proximity to such things would limit 

the costs of transportation of goods, which were naturally higher for land travel and 

lower for water travel (Laurence 1999).  

Infrastructure and Transport 
As we have seen, many distance values were shorter for four period sites 

than they were for all period sites. In other words, four period sites were, on 

average, nearer to roads and towns than sites with evidence for occupation during 

fewer periods.  

Figure 29 shows the mean distances from all period, one-period, and four-

period farms and connected farms to infrastructure and transport features. The data 

show that four-period sites were, on average, nearer to roads and towns than one-

period sites were. One-period sites, however, were nearer to rivers and the coast 

than were four-period sites. This pattern suggests that it was advantageous for 
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farms and connected farms to be situated near transport routes that were navigable 

year-round. This would permit regular purchase and sale of goods as well as 

provide easy access to religious, social, and political services. Reliance on seasonal 

transport routes or distant markets may have negatively impacted the survivability 

of rural sites. Figure 29 shows that while some of the differences in mean distance of 

one- and four-period sites are small (e.g., SIR Towns and BA Roads), others are large 

enough to draw reliable conclusions (e.g., Coast and Survey Roads). Independent 

sample t-tests were conducted using SPSS to test the significance of distance 

distributions for one-period and four-period farms and connected farms. The results 

indicate that one-period and four-period distance differences are, with 95% 

certainty, not the result of random variability in all instances except rivers and 

survey roads (Table 28).  

Discussion of site longevity as it relates to proximity of infrastructure and 
transport features 

The first important observation concerns the relationship of four-period 

farms and connected farms to roads and towns. Roads would have been key for the 

year-round transportation of goods either locally or extra-locally, while towns 

would have served as important centers within which to buy and sell goods, or 

assemble for religious, political, or other reasons. It is no surprise, then, that four-

period farms were nearer to these features than their one-period counterparts. Sites 

in remote locations, far from roads and towns, were less likely than those closer to 

roads and towns to persist as time went on. These remote areas may have been 
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period farms and connected farms were situated on weakly to moderately 

developed soils. Similarly, smaller percentages of four-period sites than one-period 

sites were located on soils with high activity clay and high base saturation levels. In 

nearly every instance, the percentage of farm sites on particular soil types roughly 

mirrors the percentage of those soil types in the survey areas (Figure 30). The most 

obvious exception to this generalization is the 17% of one-period connected farms 

that are situated on luvisols, which comprise 6% of the surveyed land area. This 

result is likely due to a small sample size. 

In order to test the hypothesis that marginal ecological areas were more 

densely inhabited during periods of high population and rural settlement than 

during other periods, I examine the placement of sites on particular soils 

diachronically. I expect that the Late Republic and Early Empire, when rural 

settlement and population were at their highest, were periods in which the 

percentage of sites on marginal soils was higher than in other periods. Andosols, 

fluvisols and regosols, especially, are considered to be inferior soils for agriculture. 

The data bear this hypothesis out quite clearly. 

As Table 32 and Figure 32 show, the percentage of sites on Fluvisols, 

Luvisols and Regosols declined markedly from the Early Empire onward. Between 

the Late Republic and Late Empire, the percentage of farms and connected farms on 

those soils decreased 1%, 9%, and 3.4%, respectively. Conversely, farm settlement 

on Cambisols, which are the best soils available for agriculture, increased 9.8% from 
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significant factor in the longevity of ceramic producing sites. In fact, four period 

ceramic sites were generally farther from clayey soils that the all-site averages. 

Thus, proximity to clay sources was not necessarily a guarantee of site success. 

Competition, labor shortages, and myriad other reasons could lead to failure for 

ceramic production. It may have been that, if ceramic production was a secondary 

activity at four-period sites, proximity to better agricultural soil was more 

important than proximity to clayey soil. Two of the sites in the Albegna Valley 

survey area that lasted for four periods were located at either end of a large area of 

luvisols. Several other ceramic production sites located in the same area were not 

able to maintain their presence in the landscape despite their favorable location. 

Another factor in the success or failure of rural establishments may have 

been the quality of the soil on which they were situated. Soil type is not always 

indicative of soil quality or the suitability of soil for particular crops. Using modern 

soil data for soil workability, availability of oxygen, availability of nutrients and 

retention of nutrients, we see that most sites were located in areas with moderately 

workable soil, and no constraints on available oxygen, available nutrients, or 

nutrient retention. The dataset used was provided by the Harmonized World Soils 

Database of the Food and Agriculture Organization of the United Nations 

(FAO/IIASA/ISRIC/ISS-CAS/JRC 2009). It uses maize as the model crop and deals 

specifically with the predominant soil types of different areas. Maize thrives best in 

sandy loam, with its combination of good drainage and moderate nutrients. Grapes 
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(Singer and Munns 2006). Below are the figures for the numbers and percentages of 

one and four period farms and connected farms on various qualities of soil. 

One and four-period farms and connected farms were evenly distributed 

over all types of soil quality, with no obvious cause-and-effect relationship between 

soil quality and site longevity (Table 35). It should be noted, however, that farms 

showed a clear preference for soil with good nutrient availability and nutrient 

retention. In both cases, 96% to 98% of one- and four-period farms and connected 

farms were situated on roughly 95% of the surveyed land. Site percentages align 

fairly closely with the percentages of land area covered by different land tillability 

levels. The only exception is one-period farms and connected farms, which showed a 

strong preference for easily tillable land. 

Aspect analysis allows further insight into locational choices of successful 

farms and connected farms. The aspect tool in ArcGIS determines the direction of 

slope for given points and indicates the compass direction of land at each site. 

Vitruvius (VI.1.2) proposed that private buildings in sunny climes be positioned to 

face the north and east. Cato (I.1), however, recommended placement of farms at the 

foot of mountains, facing south.10 Survey evidence, as we shall see, suggests that 

                                                        
10 Si poteris, sub radice montis siet, in meridiem spectet, loco salubri, operariorum 
copia siet, bonumque aquarium, oppidum validum prope siet aut mare aut amnis, qua 
naves ambulant, aut via bona celebrisque. If you are able, it should be under the base 
of a mountain, it should look to the south, it should be in a healthy place, full of 
workers, and of good water, it should be near a strong town or the sea or streams, in 
which ships travel, or a good and busy road. (Translation by author) 
 

















183 

  

production types, agricultural and ceramic sites were the most removed from one 

another. Their distance from each other may indicate that ceramic producers were 

making and distributing building materials and household goods rather than 

shipping amphorae. Further evidence for this hypothesis is the relative proximity of 

agricultural producers to urban areas. Their location would be appropriate if they 

were providing milling services for their neighbors and selling milled grain at 

nearby markets. If they were exporting to faraway peninsular or provincial markets, 

their locations would logically tend toward major roadways, waterways, or coastal 

areas.  
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integration of archaeological data into the high count-low count population debate. 

Attempts to integrate archaeology into the population debate are, as we shall see, 

often met with criticisms of methodological shortcomings and interpretive 

limitations (Hin 2013; Sbonias 1999; Cambi 1999; Millett 1991; Launaro 2012).  

Plans of excavated structures have been used to reconstruct the population 

of particular sites during different phases of occupation. Villa 31 at Boscotrecase, for 

example, with its nine possible slave rooms and five possible bedrooms in the 

residential portion of the house, could provide some indication of the number of 

people who lived at the residence on a regular basis (Rossiter 1978). Estimates 

gleaned from these structures could also allow for extrapolation of population 

figures to other sites or areas. Such an approach is not without problems, however. 

The presence or absence of second stories, multi-person room occupation, and 

varying levels of habitation over time could affect the reliability of population 

estimates. The possibility of ephemeral housing (e.g., wooden sleeping quarters) 

that might not be discernable via excavation would also introduce errors into 

estimates. Finally, extrapolating population from one site to another, or generalizing 

population based on site size, would more than likely lead to faulty results. Since 

most excavated rural sites are large sites that belonged to wealthy owners, 

determining population size for the average small or medium site would be 

challenging. The task would be further complicated by the nature of those sites; 

frequently they consist of few rooms and the purpose of those rooms is not always 
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possible declining numbers of slaves, then it would be plausible to propose that 

productive facilities decreased in number for the same reason. If slaves were scarce, 

landlords could hire paid laborers to take over whatever enterprises the slaves had 

formerly engaged in. If there were a dearth of labor in the countryside, the 

household could either assume control of production or abandon whatever 

productive venture they were engaged in. If profits were not substantial enough to 

warrant an extensive search for labor, productive facilities might be abandoned or 

their movable equipment sold. If, however, production of a particular good were 

required in order to fulfill the terms of a lease, the labor search might widen or the 

tenant would break the lease. These scenarios are very sterile and fail to account for 

myriad other possibilities, but they put forth possible, although unverifiable, 

explanations for population-based changes in settlement pattern.   

The present study underlines the dearth of tangible information that we have 

on this large sector of the ancient rural population. It is almost certain that we can 

see the slaves archaeologically, but we cannot distinguish them from anyone else. 

The super-elite are currently the only social class that we have successfully been 

able to identify archaeologically. Where Foxhall (1990) has made progress in 

advancing theories about how we can recognize tenancy in the archaeological 

record, perhaps it may soon be possible to begin to identify slavery as well. Progress 

on the issue is by no means impossible. If there were a separation between slave 

and non-slave household areas, detailed finds studies of those areas in rural homes 
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wares in the northern portion of the study area may point to a certain economic 

disconnectedness from Rome. 

Tenancy and slavery are extremely difficult to identify in the archaeological 

record, even via excavation, and no conclusive survey evidence leads us to conclude 

that one area had more slaves or tenants than another, or that slavery or tenancy 

functioned in specific ways in specific areas. The decline in the slave population 

during the Middle Empire could be used as a possible explanation for the decline in 

the number of particular, specifically ceramic, production sites. Metal production, 

which saw a huge dip during the Middle Empire and a rise during the Late Empire, 

clearly experienced a crisis of organization that may have been related to the 

availability of slaves, changes in tenancy, and/or the disorganization of the central 

government. Excavation of such sites would be beneficial because changes in 

production organization might be established, chronological details refined, and the 

issue of activity reduction vs. abandonment clarified.  

Economy 

Questions of economy and survey archaeology can be viewed two ways: first, 

from a methodological perspective, i.e., to what extent did the variability of 

commerce and economic activity affect both site visibility and site interpretation; 

and second, from an interpretive perspective, i.e., what can we learn of the manner 

in which the Roman economy functioned from archaeological survey evidence. 

These questions are problematic because we have incomplete knowledge about 
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The number of kilns in the study area declined over the time period in 

question, but their distribution also changed, perhaps as a result of shifts in where 

people chose to live or spend their money. The most dramatic example of this is in 

the Albegna Valley survey area (Table 37). During the Late Republic there were a 

number of kilns centered on the area of Saturnia, near Telamon, and along the road 

that linked Cosa and Saturnia. Other kiln sites dotted the countryside, probably 

serving the needs of rural establishments. During the Early Empire the number of 

kilns near Saturnia diminished, perhaps indicating a decline in building activity, 

while the distribution of other kilns in the area stayed relatively constant. The 

Middle Empire saw still fewer kilns around Saturnia, as well as a diminution in the 

number of kilns along the road between Cosa and Saturnia (Figure 22). The majority 

of kilns were now either located at Telamon, where kiln population remained 

constant from the Late Republic, or were scattered throughout the countryside. 

These rural kilns may have functioned as ceramic production centers for the 

properties to which they belonged, or they may have served a wider area of 

domestic or productive sites in the countryside. Their distance from main arteries 

would suggest that trade or sale to distant markets was not their primary goal. The 

greatest decrease in kiln sites occurred during the Late Empire. Kilns were no longer 

located around Saturnia, and only one remained in the area of Telamon. Only one 

kiln site appears to have been directly associated with a village; the rest ostensibly 

served the needs of rural domestic or productive installations.  
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A similar sharp decline in numbers can be seen in the data from the northern 

portion of the study area. During the Late Republic and Early Empire several kiln 

sites were located near to arterial roads. As kiln numbers declined, however, those 

that survived or became established tended to be located away from arterial roads 

and nearer to farms and connected farms. The kiln decrease in this portion of the 

study area may have been tied not only to the fortunes of farms and metalworking 

in the area, but also to the decline in popularity of terra sigillata, which began 

production in nearby Arezzo during the first century BC. By the first century AD, 

terra sigillata workshops had been established in Gaul, the Iberian peninsula, and 

North Africa, leading to decreased external demand for the Italian version of the 

ceramic. 

The southern portion of the study area closer to Rome exhibited a dearth of 

kiln facilities. Few ceramic-producing sites were identified in the Torrimpietra, 

Blera, Sutri, or Forum Novum survey areas. For regions that presumably supplied 

Rome and benefitted economically from its nearness, one might expect higher 

populations, extensive building projects, increased demand and, as a result, a 

significant amount of ceramic production. What we see is the opposite. Forum 

Novum, with its proximity to the Via Flaminia and Tiber River would, in theory, be 

an ideal location for multiple kilns.  Instead it had one kiln facility that was active 

through all four periods. The longevity that the Forum Novum kiln displays is 

indicative of a sustainable level of demand even in times of decline, but its solitude 
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Patterson 2006: 80; Campana 2004: 17). The new, Late Imperial patterning of kiln 

sites is indicative of significant changes in both the organization of trade, which 

appears to have become increasingly localized, and the organization of ceramic 

production, which would seem to have shifted focus from urban markets to rural, 

estate-type markets. Large connected farms were likely the centers around which 

the new rural organization centered. If connected farmers were the owners of 

tenant farms, it would make sense for their tenants to cluster around their main 

property, visit it regularly in order to pay taxes or rents, or perhaps to purchase 

goods that they were not able to produce themselves. 

Agriculturally productive sites showed a rather different pattern. Theirs was 

one of relative diachronic and spatial constancy. The two temporally defined sites 

identified in the Albegna Valley survey remained in place across all study periods. It 

appears that they were located along a road or path that joined Telamon and 

Saturnia. One of the sites (2504) was located very near to two kilns (2440 and 

2442) until the Late Empire, at which point the nearest kiln was approximately four 

kilometers distant. The southern portion of the study area showed the greatest 

variation in site numbers and placement. During the Late Republic one site (552) in 

the Blera survey area was located near to both a possible crossroads and two kilns 

(540 and 538). Some sites in the southern part of the same area were near to 

arterial roads, but most were not. This changed in the Early Empire when several 

new sites appeared along major thoroughfares. Beginning in the Middle Empire, 
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2011; Loseby 2012: 340), but upon its arrival in Rome, distribution mechanisms for 

ARS are less obvious. Were survey areas without ARS insufficiently wealthy to 

afford the imports? Was it simply that they were outside of the most commonly used 

roads or rivers? Is there evidence that all imports followed the distribution pattern 

of ARS, or was it specific to this particular ware? If many areas purchased terra 

sigillata at periodic markets, would they or would they not be able to purchase ARS 

at those same markets?  

Clearly, despite all evidence for the cost-effectiveness of water transport, 

roads seem to have been favored over rivers for transporting ARS once it reached 

the shores of Italy. Possible proof for this hypothesis lies in the distribution of ARS 

along the course of the Tiber. The Forum Novum and Cures Sabini survey areas 

were both located on the Tiber, approximately 18 kilometers apart as the crow flies, 

but Cures Sabini showed 65% of sites with ARS, while Forum Novum lacked the 

ware altogether. Since both areas were still active during the period in which ARS 

was produced, it is inadequate to suggest that the Forum Novum area lacked a 

sufficient number of inhabitants to constitute a likely market for ARS. Instead it 

would seem that the proximity of Cures Sabini to the Via Salaria was the 

determining factor in access to this imported ceramic. Technically speaking, the 

Forum Novum survey area is located within two kilometers of the Via Flaminia. But, 

perhaps because the road was on the opposite bank of the Tiber River, the area was 

not a place that traders stopped on their route north on the Via Flaminia.  
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connections or flaunt their wealth (Figure 42). If these landowners were able to 

access marble, whether foreign or peninsular, they would also have had access to 

ARS, which, like foreign marble, seems to have been distributed from Rome. That 

ARS occurs much less frequently than marble in this particular portion of the study 

area is striking. The pattern may indicate that ARS was associated with poverty, 

having arrived with grain for the poor, and was therefore undesirable. The wealthy 

may have preferred marble on their floors and metal dishes on their tables. The 

dearth of ARS in this portion of the study area may also point to a black hole in 

trade, where low-cost exports from Rome did not venture. It definitely indicates that 

marble and ceramics, unlike grain and ceramics, were rarely, if ever, transported 

together and may not have been sold to the same demographic groups. 

Excavation data may shed light on seasonal variations in trade, while a study 

of broader scope could assess the extent of ARS distribution in the eastern side of 

the Apennines. Extensive data on the historical flow of the Tiber River would greatly 

assist a study of the feasibility of travel both up and downstream. 

Economy Conclusions 
Temporal and spatial patterning of sites across Central Tyrrhenian Italy 

paints a picture of evolving socio-economic organization and multiple mechanisms 

for the distribution of goods. A clear line between north and south, connected and 

unconnected begins to emerge from the survey data, showing that it is necessary to 

tease out production and distribution information from various types of products.  
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Several things can be stated for certain. Changes in settlement organization 

occurred at different rates in the northern and southern portions of the study area, 

resulting in two distinct economic landscapes by the end of the Empire. While the 

north struggled through the Middle Empire, losing most of its metalworking sites 

and a significant number of farms and connected farms, it bounced back in the Late 

Empire with new farms and productive installations. Habitation receded from urban 

areas and consular roads, suggesting a highly localized economy that engaged little 

in buying and selling goods from or to faraway markets. The south, meanwhile, 

expanded slightly during the Middle Empire and stagnated during the Late Empire. 

Organization into vici is difficult to discern for the period at hand. Different 

developmental directions could be evidence that commerce between areas 

diminished. The north appears to have become quite insular with respect to 

production and trade, while the south seems to have continued about business as 

usual. Robust data on Late Imperial ceramics could strengthen any case for or 

against this conclusion. 

There was a clear difference in the distribution patterns of domestic and 

imported goods. Ostia and Portus served as the bottleneck whence most foreign 

goods were distributed to Rome and beyond. As a result, concentrations of ARS 

center on Rome and follow specific paths away from the city. Black gloss wares and 

terra sigillata were widely produced and distributed in Italy, leading to a fairly even 

distribution across the study area that was clearly different from that of ARS. That is 
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Geographic Information System was therefore impossible. In many instances site 

points had to be individually digitized from georeferenced map overlays to pinpoint 

their appropriate locations.  

All of these obstacles, as well as the difficulties of interpreting data from 

sources of varying completeness, have discouraged archaeologists from engaging 

regional survey datasets in a thorough, detailed, and comparative manner. The 

benefits of this approach, however, justify the work required to standardize and 

compile the comparative dataset. Data organized according to a unified logic enables 

us to examine large-scale changes in settlement, production, and consumption 

throughout a region. Differences and similarities can be identified by time period, 

site type, location, and a host of other variables. The flexibility provided by coherent 

terminological and chronological frameworks allows both simple and complex 

analyses, and both simple and complex questions to be answered. While the focus of 

this study has been on production and economy, other studies could use the same 

data to examine consumption more fully, address differences in peri-urban versus 

rural settlement patterns, examine the role of social dependency on site longevity, 

or discuss the patterning of religious and funerary sites across the landscape. 

Surveys could be (re-) studied individually or together with other surveys.  

Most importantly, comparative archaeological survey permits us to 

formulate data-based hypotheses from a sample size large enough to allow reliable 

results. Conclusions about settlement or economy based simply on the results of the 
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the Colline Metallifere (Hirt 2010; Orejas and Sánchez-Palencia 2002). Metallurgy, 

which would have had deleterious health effects, might have been considered more 

appropriate for the poor or lower classes to undertake (Gustafson 1994). If such 

enterprises were run or owned by wealthy private citizens as opposed to the 

imperial administration, mine owners may have chosen to live elsewhere because of 

the effects of metal pollution on the environment, and the attendant problems with 

food production and acquisition (Costagliola et al. 2008; Williams 2009; Pyatt et al. 

1999, 2000). It is significant in this case that there is no evidence for four-period 

agricultural sites in the northern portion of the study area. Textile production, 

however, seems to have been spread rather evenly across all types and sizes of 

domestic sites and ostensibly was undertaken as a regular household task whose 

execution was neither regulated by the government, as perhaps with metallurgy, 

nor reliant upon high-investment equipment provided by landlords, as in some 

cases with agriculture and ceramics (Poblome 2004).  

The majority of productive activity occurred on good soil (cambisols), which 

was ubiquitous in the study area. Nevertheless, the Middle and Late Imperial 

abandonment of areas of poor soil quality suggests that each type of production may 

have been complemented to some degree by agricultural processing, or simply 

required wood or grazing land in order to maintain a supply of fuel or animal 

products. The only type of production-oriented site to veer from placement on 

cambisols was the ceramic establishment, at which potters or landowners may have 
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been interested in siting nearer to clay sources than agricultural areas (Stark et al. 

2000; Neyt et al. 2012; Poblome et al. 2001: 147; Sherriff et al. 2002).  

Markets for each product were different and that difference is manifested in 

the distribution of productive sites in the surface record. Agricultural production 

appears to have been focused on local markets, although there may have been 

surplus exportation to Rome or the provinces in areas such as Torrimpietra, Forum 

Novum, and the Albegna Valley. Torrimpietra was close enough to Rome, which may 

have been its primary market, that agricultural products could have been packaged 

in leather or fiber bags, or wooden barrels (as per Panella and Tchernia 2002; De 

Sena 2005: 6; Marzano 2007: 104). Ceramic production was likely geared towards 

local markets, as well. Sites with wasters were typically located nearer to roads and 

water (i.e., rivers and the Tyrrhenian Sea) than were agricultural sites, which is 

indicative both of the necessity of regular water for clay refinement and the 

importance of time and labor-efficient routes for transporting finished goods 

(Jackson and Greene 2008: 501). Ceramic production sites included in this study 

were rarely identified as amphora manufactories and instead seem to have been 

focused upon the production of building supplies, tablewares, and cooking wares. 

We can discern a change in ceramic production from the Middle Empire onwards 

with the decreased number of ceramic establishments at Telamon, which 

presumably produced for provincial exportation, and around Saturnia, which likely 

took advantage of both the urban market and the important crossroads located at 
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four-period sites to transportation routes, it becomes clear that the distance 

between one-period sites and important socio-economic corridors may have 

thwarted any attempts by one-period farmers to grow and engage actively with 

their communities and marketplaces. If they were unable to access goods, services, 

and social networks, it may not have mattered whether or not they were situated on 

fertile land or could produce a surplus. It is in the study of one-period farm locations 

that the importance of proximity to transport, trade, and society becomes especially 

obvious. Figure 34 demonstrates that many one-period sites were in fact located 

with an advantageous aspect, thereby guaranteeing that their crops would have 

ample sunlight, but even this was not sufficient to sustain them. Likewise, one-

period and four-period farms and connected farms were located on soils of similar 

quality. Thus it appears that neither soil quality nor aspect played a significant role 

in rural site longevity.  

Land for site placement was deliberately chosen with a view to soil fertility, 

maximization of sunlight, and proximity either to markets or transport routes. 

Although many sites failed that were located in areas of poor soil quality or limited 

sunlight, ideal location was no guarantee of success. Nor was poor soil or 

disadvantageous aspect a guarantee of failure. This observation leads us to conclude 

that connectivity and good management may have played more significant roles in 

the longevity of rural sites. Management practices are invisible in archaeological 
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survey, but connectivity can be teased out through studies of transportation 

networks and rural consumption patterns.  

What can production and consumption patterns tell us about Roman 
trade networks and the economy? 

Production 
For some time approaches to studying the Roman economy have been rooted 

in contemporary political and economic discourse. Some wished to imagine a 

Roman Empire that functioned very much in the same way that 20th century 

capitalist economies did, while others preferred to see the economy as primitive and 

restricted to local trade, except in instances of luxury trade. In the end, of course, 

neither of those polarizing views is realistic because of diachronic and spatial 

differences in the Roman economy. Nevertheless, several scholars attempted to 

prove one side or the other through the use of material culture, and inevitably came 

to conclusions that supported either the primitivist or modernist view (Duncan-

Jones 1982). These arguments have been largely abandoned over the course of the 

past twenty years in favor of decidedly modern studies that address economic 

growth, gross domestic product, ancient incomes, and technological development as 

the engine of economic growth (Scheidel 2001, 2007, 2009; Temin 2001, 2006, 

2013; Bang 2007; Wilson 2002). While this study aims to take a microeconomic look 

at the economy in central Tyrrhenian Italy, its findings have implications for our 

understanding of the ways in which the economy or economies functioned in the 

Roman Empire.  
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activity and took advantage of that by establishing new sites. Such a pattern is 

attested elsewhere (Verryke and Vermeulen 2009; Pettegrew 2007).  

Site sustainability and economic success may have hinged on several 

important and interrelated factors: insulation from variable external markets, 

advantageous location, and adaptability. Vaccaro (2008) addressed the first of these 

factors, and his conclusions seem valid given that many of the productive sites in the 

study area that disappeared in or around the Middle Empire seem to have been 

geared toward serving distant markets. It was those sites that focused on producing 

for nearby markets, or peninsular markets about which they might have had reliable 

information, that were able to survive and continue producing. Location, too, was 

key to economic success. The best locations seem to have had access to markets and 

information, while at the same time being accessible to rural neighbors. These sites 

were able to withstand Middle Imperial changes in trade patterns and rural 

organization. To that end, the ability of sites to adapt to changing economic 

situations may have determined how well they were able to engage different 

markets and continue to produce. The kilns near Telamon, for instance, are 

presumed here to have depended heavily on demand from external markets, as well 

as the agricultural production of inland sites. While we could view these sites as 

victims of circumstance that were unable to sustain business once inland production 

began to decline and external demand flagged, we might also consider why they did 

not change what they produced in order that they might market their goods to local 
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economy with spatially homogeneous access to and distribution of goods, central 

Tyrrhenian Italy instead had regular access to locally made goods. Foreign or high-

value goods appear only to have been accessible to those connected to arterial road 

networks. Consumption patterns attest to the differential distribution of domestic 

versus imported goods and the significance of some transportation routes over 

others.  

From a methodological perspective, the conclusions reached by this study 

reinforce the importance of local ceramic chronologies for surface survey. While it 

has been widely noted that African Red Slip ware is variably distributed across the 

landscape, it is only recently that details are emerging as to the pattern(s) of that 

variability (Witcher 2006c: 46; Fentress et al. 2004; Tol 2013). It would appear that 

although African Red Slip ware was not as prestigious as metalwares, it was still 

only available to the most well connected areas and people. As such, it is not a 

reliable indicator of Imperial habitation in much of the area under study.  

Different types of production were organized according to the natural 

allocation of resources needed for production and the manner in which the products 

were exchanged. Production occurred at sites of all sizes, allowing us to reject the 

popular notion that large rural sites had a monopoly over large-scale production 

(Marzano 2007).  

Evidence for tenancy and/or imperial oversight of production, specifically 

metal, is visible, although subject to revision as more information becomes 
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Table 4. A comparison of site terminology used by the Albegna Valley Survey and 
the Chianti Senese CA (Carandini et al. 2002; Valenti 1995).  

Albegna Valley (Carandini et al. 2002) Chianti Senese CA (Valenti 
1995) 

Villaggio 1: 4,000-10,000 sq.m., with separate 
areas of construction and no traces of 
architectonic decoration 
Villagio 2: As above, but larger than 10,000 
sq.m. 
Castello: Fortified settlement of the medieval 
period, with documentary evidence 
Torre: Remains of medieval walls in strategic 
positions 
Statio: Extensive site at least 10,000 sq.m. with 
evidence of baths, along a Roman road whose 
identification is confirmed by ancient itineraries 
Porto: Settlement on the sea, with evidence of 
infrastructure for trade and docking, whose 
existence is confirmed by ancient itineraries or 
other literary sources 
Villa: Settlement of notable extent (from 2,500 
sq.m. upwards) with traces of complex 
architecture (e.g. columns, mosaics, 
cryptoportici) 
Casa 1: Concentration of material smaller than 
30x30m, without luxury materials, with evidence 
of domestic activity (e.g. dolia, amphorae, mills, 
loom weights) 
Casa 2: Larger than 30x30 or 40x40m., remains 
evident of stone walls and/or opus spicatum, 
cocciopesto, plaster 
Casa/tomba: Scatter of tiles, in general no 
bigger than 10x10m, without material that 
allows specific identification 
Tomba: funerary inscriptions, architectural 
fragments, skeletal remains with tiles 
Necropoli: More than 5 tombs in a group, 
fragments of tiles 
Tempio/Santuario: Presence of ex-votos, 
inscriptions, news/bibliography 
Fornace: wasters or firebricks, reddening of the 
earth corresponding to an outcrop of finds 
Scarico: Material in large quantity without 

Off-site/frequentation: 
Scarce traces of a building 
completely constructed of 
perishable materials (hut) 
Earthen house: Coarse 
wares, roof tiles.  
Stone house: Tableware, 
cookware, roof tiles, stones.   
Medium-large complex 
(large farm or villa): 
Tableware, cookware, 
storage vessels, millstones, 
stone blocks, cocciopesto, 
roof tiles, tesserae. 
Cappuccina tomb: 
Hellenstic period, small 
concentration of irregular 
form; black gloss, roof tiles, 
bones. 
Kiln: Wasters, reddened 
earth, structural elements. 
Oppidum: Circuit wall, 
squared stones, roof tiles, 
scarce ceramics, circular 
plan, half hectare or a 
hectare. 
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Albegna Valley (Carandini et al. 2002) Chianti Senese CA (Valenti 
1995) 

functional association 
Cava: site of extraction for construction stones 
Sporadico: Isolated material, but sufficiently 
significant to be noted 
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Table 5. Description of site types in the present study. 

SITE TYPE FINDS 
Aqueduct Based on published description(s) 
Bridge Based on published description(s) 
Castellum Aquarum 
(Water dispersal 
tower) 

Based on published description(s) 

Cave Based on published description(s) 
Centuriation (Marked 
land division) 

Based on published description(s) 

Cistern Masonry structure, often rectangular, with plastered 
interior 

Columbarium 
(Dovecote or 
Cremation Cemetery) 

Wall with several small niches 

Cuniculus (Water 
channel) 

Based on published description(s) 

Defensive Outpost Based on published description(s) 
Farm Domestic evidence (e.g., common ware, fine wares), 

structural evidence (e.g., bricks, tiles), and possible 
evidence of agricultural, ceramic, metal, or textile 
production (e.g., mill, wasters, slag, loom weights) 

Farm, Connected Domestic evidence (e.g., common wares, fine wares), 
structural evidence (e.g., bricks, tiles), evidence of 
connectedness to larger markets of goods and labor 
(e.g., mosaics, marble, painted plaster, amphorae), and 
possible evidence of agricultural, ceramic, metal, or 
textile production (e.g., mill, wasters, slag, loom 
weights) 

Farms Evidence for more than one farm in a discrete area 
Fortification Based on published description(s) 
Kiln Evidence of ceramic production (e.g., wasters, kiln 

architecture, blackened/reddened earth) 
Off-site Scatter Limited or undiagnostic finds of small spatial extent 
Oppidum (Fortified 
town) 

Based on published description(s) 

Outbuilding Domestic or productive ceramics (e.g., common ware, 
amphorae), structural evidence (e.g., bricks, tiles), and 
spatial association with a larger structure 

Port Based on published description(s) 
Religious Area Votive offerings, absence of domestic or productive 

ceramics 
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SITE TYPE FINDS 
Road Structural remains (paving stones, vel sim) 
Statio Based on published description(s) 
Thermae (Baths) Based on published description(s) 
Tomb Bones and tiles or rock-cut niche, small spatial extent 
Tombs Bones and tiles or rock-cut niches 
Tower Based on published description(s) 
Town Based on published description(s) 
Unknown Finds assemblage of unknown identification 
Village Based on published description(s) 
Wall Structural remains 
Well Structural remains 
Workshop Evidence of agricultural, ceramic, metal, or textile 

production (e.g., mill, wasters, slag, loom weights) 
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Table 15. Number of farm and connected farm sites identified by continuity of 
occupation.  

 Farms Connected Farms Ratio F:CF 
LR 461 11 41.9:1 
LR-EE 382 46 8.3:1 
LR-EE-ME  220 95 2.3:1 
LR-EE-ME-LE 219 101 2.2:1 
LR-EE-LE 9 2 4.5:1 
LR-ME 0 2 0:1 
LR-ME-LE 1 0 1:0 
LR-LE 5 0 5:0 
EE 81 2 40.5:1 
EE-ME 59 10 5.9:1 
EE-ME-LE 152 32 4.75:1 
EE-LE 3 0 3:0 
ME 11 4 2.75:1 
ME-LE 14 6 2.3:1 
LE 34 1 34:1 
All period 
continuity
  

Three 
period 
continuity 

Three 
periods 
with gap 

Two period 
continuity 

Two 
periods 
with gap 

Single 
period 
occupation 

 

Table 16. Diachronic change in number of agricultural farms by size. 

Farms Unknown 
Size (11) 

Small 
(6) 

Small-
Medium 
(1) 

Medium 
(0) 

Medium-
Large (0) 

Large 
(0) 

LR 5 4 0    
EE 6 5 1    
ME 4 5 1    
LE 3 5 0    
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Table 17. Diachronic change in number of agricultural connected farms, by size. 

Connected 
Farms 

Unknown 
Size (12) 

Small 
(2) 

Small-
Medium 
(5) 

Medium 
(3) 

Medium-
Large 
(1) 

Large 
(0) 

LR 4 1 4 2 1  
EE 4 1 5 2 1  
ME 4 0 4 3 1  
LE 5 0 4 3 1  

 

Table 18. Diachronic change in the number of kilns, by size. 

Kilns Unknown 
Size (9) 

Small 
(22) 

Small-
Medium 
(5) 

Medium 
(2) 

Medium-
Large 
(0) 

Large 
(0) 

LR 6 20 5 2   
EE 4 16 4 1   
ME 2 11 3 1   
LE 2 6 3 0   

 

Table 19. Diachronic change in the number of ceramic-producing farms, by size. 

Farms Unknown 
Size (5) 

Small 
(32) 

Small-
Medium 
(10) 

Medium 
(0) 

Medium-
Large 
(0) 

Large 
(0) 

LR 4 26 10    
EE 3 25 8    
ME 0 20 3    
LE 2 10 2    
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Table 20. Diachronic change in the number of ceramic-producing connected farms, 
by size. 

Connected 
Farms 

Unknown 
Size (0) 

Small 
(1) 

Small-
Medium 
(3) 

Medium 
(5) 

Medium-
Large (0) 

Large 
(0) 

LR  1 3 4   
EE  1 3 4   
ME  1 2 5   
LE  0 2 3   

 

Table 21. Diachronic change in the number of metal-producing farms, by size. 

Farms Unknown 
Size (16) 

Small 
(30) 

Small-
Medium 
(1) 

Medium 
(0) 

Medium-
Large (0) 

Large 
(0) 

LR 10 23 1    
EE 11 15 1    
ME 1 1 0    
LE 3 7 0    

 

Table 22. Diachronic change in the number of metal-producing connected farms, by 
size. 

Connected 
Farms 

Unknown 
Size (0) 

Small 
(0) 

Small-
Medium 
(5) 

Medium 
(1) 

Medium-
Large (0) 

Large 
(0) 

LR   5 1   
EE   5 1   
ME   5 1   
LE   2 1   

 

Table 23. Size distribution of textile-producing sites. 

 Unknown Small Small-
Medium 

Medium Medium-
Large 

Large 

Number of 
sites 
(F/CF/Total) 

10/2/12 14/4/18 4/5/9 1/3/4 0/1/1 0/0/0 
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Table 30. Distribution of farm and connected farm sites on specific soil types. 

 Percentage 
of Land in 

Survey Areas 

1-
Period 
Farms 

4-
Period 
Farms 

1-Period 
Connected 

Farms 

4-Period 
Connected 

Farms 
Cambisols: 
Weakly to 
moderately 
developed soils 

2,985,218.807 
km2 

88% 

515 
88% 

200 
91% 

15 
83% 

87 
86% 

Luvisols: Soils 
with subsurface 
accumulations 
of high activity 
clays and high 
base saturation 

212,799.144 
km2 

6% 

45 
7% 

10 
4.5% 

3 
17% 

9 
9% 

Regosols: Soils 
with very 
limited soil 
development 

180,854.304 
km2 

5% 

22 
4% 

8 
4% 

0 4 
4% 

Fluvisols: 
Young soils in 
alluvial deposits 

14,667.527 
km2 

0.4% 

2 
0.3% 

1 
0.5% 

0 1 
1% 

Andosols: 
Young soils 
formed from 
volcanic 
deposits 

12,614.278 
km2 

0.4% 

0 0 0 0 

Total 3,406,154.053 
km2 

584  
100% 

219  
100% 

18  
100% 

101  
100% 
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Table 31. Distribution of all sites on specific soil types. 

 Andosols 
(0.4% of 
land) 

Cambisols 
(88% of 
land) 

Fluvisols 
(0.4% of 
land) 

Luvisols 
(6% of 
land) 

Regosols 
(5% of 
land) 

Number of 
Sites on 
Soil Type 

4 
(0.1% of 
total sites) 

2609 
(87% of 
total sites) 

34 
(1% of total 
sites) 

214 
(7% of total 
sites) 

138 
(5% of total 
sites) 

 

Table 32. Distribution of sites by period on specific soil types. Abbreviations: LR 
(Late Republic), EE (Early Empire), ME (Middle Empire), LE (Late Empire), F 
(Farm), CF (Connected Farm). 

 All LR 

Sites 

LR 

F/CF 

All EE 

Sites 

EE 

F/CF 

All ME 

Sites 

ME 

F/CF 

All LE 

Sites 

LE 

F/CF 

Andosols 0 0 0 0 0 0 0 0 

Cambisols 1615 

81.7% 

1301 

83.5% 

1424 

84.8% 

1214 

86% 

963 

86.2% 

814 

87.2% 

627 

92% 

540 

93.3% 

Fluvisols 34 

1.7% 

20 

1.3% 

27 

1.6% 

18 

1.3% 

14 

1.3% 

12 

1.3% 

4 

0.6% 

2 

0.3% 

Luvisols 197 

9.9% 

147 

9.4% 

131 

7.8% 

108 

7.7% 

80 

7.2% 

67 

7.2% 

30 

4.4% 

23 

4% 

Regosols 130 

6.6% 

91 

5.8% 

98 

5.8% 

71 

5% 

60 

5.4% 

40 

4.3% 

19 

2.8% 

14 

2.4% 

Total 1,976 1,559 1,680 1,411 1,117 933 680 579 
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Table 35. Distribution of one- and four-period farms and connected farms over 
different quality soils.  

1 period 
F and CF 

(602) 

134 
22% 

436 
72% 

32 
5% 

588 
98% 

14 
2% 

580 
96% 

4 
1% 

583 
97% 

4 
1% 

4 period 
F and CF 

(320) 

62 
19% 

244 
76% 

14 
5% 

310 
97% 

13 
3% 

315 
98% 

5 
2% 

315 
98% 

5 
2% 

 

 Tillage/ Workability Oxygen 
Availability 

Nutrient 
Availability 

Nutrient 
Retention 

Soil 
Quality 

N
o 

Co
ns

tr
ai

nt
s 

58
2,

61
7.

01
1 

km
2 

 (1
6.

8%
) 

M
od

er
at

e 
Co

ns
tr

ai
nt

s 
2,

65
2,

54
4.

28
6 

km
2 

(7
6.

4%
) 

Se
ve

re
 C

on
st

ra
in

ts
 

23
8,

79
0.

54
0 

km
2 

 (6
.9

%
) 

N
o 

Co
ns

tr
ai

nt
s 

3,
33

7,
08

0.
99

4 
km

2 
 (9

7.
1%

) 

M
od

er
at

e 
Co

ns
tr

ai
nt

s 
10

1,
09

3.
80

9 
km

2 
 (2

.9
%

) 

N
o 

Co
ns

tr
ai

nt
s 

3,
27

8,
64

5.
63

0 
km

2 
 (9

5.
1%

) 

 M
od

er
at

e 
Co

ns
tr

ai
nt

s 
17

0,
61

1.
08

2 
km

2 
 (4

.9
%

) 

 N
o 

Co
ns

tr
ai

nt
s 

3,
28

7,
29

6.
87

2 
km

2 
 (9

5.
3%

) 

M
od

er
at

e 
Co

ns
tr

ai
nt

s 
16

2,
24

8.
51

3 
km

2 
 (4

.7
%

) 
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Table 38. Number of agriculturally productive sites in individual survey areas, by 
period. 

 A
lb

eg
na

 
Va

lle
y 

B
le

ra
 

Ch
ia

nt
i 

Se
ne

se
 C

A
 

Ch
iu

sd
in

o 

Cu
re

s 
Sa

bi
ni

 

R
ad

ic
of

an
i 

Su
tr

iu
m

 

To
rr

im
pi

et
ra

 

To
ta

l 

LR 2 5 0 0 1 3 0 10 21 
EE 2 6 1 0 2 3 1 11 26 
ME 2 4 1 1 3 2 1 9 23 
LE 2 4 1 1 2 2 0 10 22 
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FIGURES 

 

Figure 1. Sites mentioned in the study 
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Figure 2. Rivers in the study area.  
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Figure 3. Roads in the study area  
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Figure 4. Archaeological Projects in the study area.  
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Figure 5. Sites and Infrastructure in the study area.  
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Figure 6. Ager Cosanus Survey site types (Dyson 1978: 257).
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Figure 7. Screenshot of Archaeological Projects database.
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Figure 8. Screenshot of Sites Database.
  












































































































































































































































































































































































































































































































































































































































































































































































































































































































