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Barley and Horses:
Surplus and Demand in the civitas Batavorum

Ivo Vossen and Maaike Groot

Introduction

The incorporation of the Lower Rhine delta into the Roman Empire from the second half of the 
fi rst century B.C. onwards resulted in the emergence of a substantial non-agrarian population 
– people who did not produce their own food. The presence of a large standing army must have 
laid a burden on the local population. This paper will focus on the rural economy in the civitas 
Batavorum and the role this area played in supplying the Roman army in the region with two 
specifi c products: barley and horses.

Recently, the theme of surplus production and supply to the Roman army has received a 
lot of attention, as can be seen from the appearance of an entire volume devoted to the subject 
(Stallibrass and Thomas 2008). Although this publication provides many new insights, the 
concluding chapter also highlights the need for more research. It calls specifi cally for more 
integrated research, drawing on different kinds of evidence. Although we cannot hope to include 
all evidence related to surplus production in the Batavian area, in this paper we will combine 
results from different lines of research based on written sources, landscape, settlement density, 
botanical remains, and animal bones. While these lines of research can add valuable insights 
by themselves, it is only by integrating them that we can begin to understand the complicated 
interaction between producer and consumer. 

Our paper will be based on two principles: fi rst, that supply will follow demand (where 
possible); and second, that the Roman army will have used the most effi cient supply chain 
available. The latter does not always mean the shortest route between producer and consumer; 
other factors such as infrastructure and socio-economic structure will also have played a role. 
Following these principles, an examination of the agrarian economy in the Batavian area on 
the one hand, and of the specifi c needs of Roman forts on the other, will provide insights into 
the possibilities for surplus production and into local supply networks. 

One of the reasons for our focus on barley and horses is that both products were produced 
in rural settlements in the Batavian region. Furthermore, the army had a need for both products. 
Finally, barley and horses are closely linked products, since barley is usually assumed to have 
been used as horse feed. Since there are few indications that the army was supplied with local 
products for the period before A.D. 70, we will focus on the period A.D. 70–270, the Middle 
Roman period in the Netherlands (Groenman-van Waateringe 1989: 101–102; Cavallo et al. 
2008: 78). An added advantage is that by this time, the limes was well-established. 

First, we will discuss the historical background for the region and earlier research into 
surplus production. Then, we will look at the indications for agrarian production in the Batavian 
area. Next, the needs of the Roman army will be described. Finally, we will discuss what the 
Roman demand for barley and horses was, and whether it could have been satisfi ed by local 
production.
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Figure 1: Location of the civitas Batavorum, the military sites along the Rhine and the four rural settlements 
discussed in this paper, and the villa region in Northern Gaul (Illustration B. Brouwenstijn; partly after 
Roymans 1996, Fig. 18).
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Surplus production and regional diversity 

The Batavian area consisted of the central and eastern River area, in what is now the central 
Netherlands (Fig. 1). The Roman army fi rst reached the region around the middle of the fi rst 
century B.C., but it was not until a hundred years later that a large number of soldiers were 
stationed in a line of army camps directly south of the Rhine. Until the arrival of the Romans, 
the area of the Batavian tribe was inhabited by self-supporting agrarian communities (Willems 
1984: 203–204; Roymans 1996: 48–49). The presence of the Roman army caused a growing 
demand for food and other goods. 

The most obvious supply area for cereals seems to be the loess region in northern Gaul, 
south of the Batavian area (Fig. 1). During the second half of the fi rst century A.D. this region 
saw the emergence of villas: large farm complexes specialising in the large scale monoculture 
of bread and spelt wheat for the military and urban markets. The existence of villas was based 
on surplus production. By the second century A.D., the contrast in agricultural terms between 
the loess region and the Batavian area had become striking. The loess landscape was scattered 
with large villa complexes, while the Batavian area was dominated by small, rural settlements, 
consisting of a few farmhouses, and with an agrarian system based on mixed farming (Kooistra 
1996: 125; Roymans 1996: 51).

Several reasons have been put forward to explain this contrast. The difference in landscape and 
its ability or failure to produce large quantities of wheat is the most obvious (Slofstra 1991, 159, 
182; Roymans 1996: note 167). Loess soils are indeed very fertile and easy to cultivate. Although 
the clayish soils in the River area are also fertile, it seems that the fl uctuating groundwater 
was a disturbing factor for large-scale wheat production (Kooistra 1996: 319–320, 361–362). 
Here few villas arose; there are also very few indications for the production of bread wheat. In 
addition to the landscape, Roymans has pointed to more cultural factors (Roymans 1996: 73). 
In the Batavian region, tradition, myth and landscape have developed a pastoral ideology with 
an agrarian economy primarily based on pastoral products, although this does not exclude the 
existence of a mixed farming tradition. So, a more or less reserved attitude to major changes in 
agricultural practice could have played a role as well.

The focus on this contrast between the Batavian area and the loess region and on the ‘failure’ 
of the Batavians to provide the bulk of the wheat the Roman army needed, could too easily lead 
to the conclusion that the Batavians did not play any signifi cant role in surplus production at 
all. There is no doubt that the Batavians did not participate in supplying the bulk of bread and 
spelt wheat demanded by the market. However, these are not the only products that the Roman 
army needed. Furthermore, there are indications that a surplus was produced in the Batavian 
area. At rural settlements, even the most modest ones, we see an increase in imported products, 
such as pottery, metal ware, and non-local food. At the same time the use of coins became more 
common within the context of rural settlements (Aarts 2000: 62). Imported products and money 
must have been exchanged for locally produced goods (Willems 1984: 265). If not wheat, then 
what goods were produced in the Batavian settlements? Were these products the Roman army 
needed?
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The rural settlements: production

Several large-scale excavations and analyses of organic remains have shed a light on the rural 
economy in the riverine area. The excavations at Tiel-Passewaaij, Wijk bij Duurstede-De Horden, 
Kesteren-De Woerd and Geldermalsen-Hondsgemet are the main sources for this paper (Van 
Es 1994a; 1994b; Hessing 1994; Sier and Koot 2001; Vos 2002; Heeren 2006; Roymans et 
al. 2007; Van Renswoude and Van Kerckhove forthcoming). These are well-excavated, large 
settlements with habitation covering the second and early third century A.D. that have provided 
botanical and zoological data (Lange 1990; Kooistra 1996; Laarman 1996; Kooistra and Van 
Haaster 2001; Zeiler 2001; Kooistra and Heeren 2007; Groot 2008a; Groot forthcoming; Kooistra 
forthcoming). All four excavations have revealed one or more rural settlements, consisting of up 
to fi ve byrehouses in the second century. There are few indications for social inequality.

Most of the publications that cover the data from these four settlements are general excavation 
reports or specialist studies limited to one fi nd category. Kooistra’s study is a synthesis of botanical 
data for a larger region (including Wijk bij Duurstede-De Horden), but deals primarily with 
plant crops. While the present paper uses data from existing publications, it also includes new 
data on settlement density in the Dutch River area. We have used an interdisciplinary approach, 
combining data on landscape and settlement density with botanical and zoological data from 
these four settlements. 

Landscape and settlement density

Although relief in the riverine area was not very pronounced, the fl ooding of the rivers Meuse 
and Rhine and their several branches in the winter season resulted in a concentration of 
habitation on the highest parts of the landscape: the river banks along active rivers, and even 
more on the numerous stream ridges, the residues of former river beds (Fig. 2). The settlements 
at Tiel–Passewaaij and Wijk bij Duurstede were situated on stream ridges, while Geldermalsen-
Hondsgemet and Kesteren-De Woerd lay on top of so called crevasse splay deposits, formed 
when a river bank is breached during fl oods (Fig. 2).

The relative height and the consistence of the soil made stream ridges suitable for agriculture 
as well as habitation. Stream ridges, both of active and former rivers, are relatively elongated 
features in the landscape. Since habitation and agriculture competed for the same land, this 
reduced the area which could be used for agriculture. The stream ridges were fl anked by low-
lying areas: fl ood basins consisting of heavy clay, which fl ooded during the winter. Most parts 
of these fl ood basins were not suitable for agriculture, but they could be used as pasture for 
cattle, sheep and horses. In comparison to the stream ridges, the total surface area of fl ood 
basins was slightly larger.

The riverine part of the civitas Batavorum was densely populated (Fig. 3). Around 1000 
rural settlements are known for the area, which equals an average of 0.4 settlements per square 
kilometre. When only the inhabitable area – the stream ridges – is taken into account, the average 
is 0.9 settlements per square kilometre. This means that the pressure on arable land must have 
been high. The stream ridges were covered by a series of settlements, with an average distance 
of 500-1000 metres between them. This uninhabited land was used for arable farming. 

The excavations of rural settlements provide numerous indications, mainly based on 
archaeozoological and botanical data, for how the landscape was exploited. Demography and 
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structures such as storage facilities and stables provide additional information (Groot et al. 
forthcoming).

Barley

A broad spectrum of crops was grown in the settlements (Lange 1990; Kooistra 1996; Kooistra 
and Van Haaster 2001; Kooistra and Heeren 2007; Kooistra forthcoming). Cereals were the main 
crops, but pulses such as Celtic bean (Vicia faba var. minor) and oil-yielding crops such as rape 
(Brassica rapa) and gold-of-pleasure (Camelina sativa) were also grown. Vegetables such as 

Figure 2: Schematic overview of the riverine landscape (Illustration B. Brouwenstijn, after Berendsen and 
Stouthamer 2001, Fig. 3.4). 
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beet (Beta vulgaris) and carrot (Daucus carota), and herbs such as dill (Anethum graveolens) 
and coriander (Coriandrum sativum) were grown in vegetable gardens within the settlements.

At production sites, we would expect to fi nd not just the grains but also straw, awn fragments, 
chaff, and a variety of weed seeds. At consumption sites, chaff of hulled cereals may be present, 
but not awn fragments or chaff of free-threshing cereals (Kooistra 1996: 18). Cereals produced 
for trade would still leave behind evidence at their production sites, assuming that they were 
transported as grains and not as complete ears.

Within the cereals spectrum at our four settlements, barley represents the biggest share, 
followed by emmer wheat (Table 1). The sample from Tiel-Passewaaij is probably not 
representative for the entire site, since it derives from a single granary. However, it confi rms 
production of barley and emmer wheat. Oats and millet are found in most settlements, but never 
reached the importance of barley and emmer wheat. Bread and spelt wheat are nearly absent, 
both as macro remains and in the pollen diagrams. Moreover, the fact that no by-products are 
found, makes the production of bread wheat unlikely. It seems there are no striking fl uctuations 
in crops over time. In fact, the kinds of cultivated species as well as their ratios are more or less 
the same as in the Late Iron Age (Kooistra 1996: 125).

While the wheat from Tiel-Passewaaij could not be identifi ed to species, it can only be 
emmer or spelt. Since all of the chaff found is from emmer wheat, it does not seem far-fetched 
to conclude that most if not all of the unidentifi ed wheat is emmer (Kooistra and Heeren 2006: 
169–170).

Table 1: Percentages of cultivated cereals for four rural settlements in the Middle Roman period; out of 
total number of identifi ed macro remains (mainly seeds). The samples from Tiel–Passewaaij are from one 
feature (a granary). The non-specifi ed wheat remains can almost certainly be ascribed to emmer wheat. 
For Geldermalsen–Hondsgemet, no percentages were available; instead, the numbers of samples in which 
cereals are present are included (Lange 1990; Kooistra 1996; Kooistra and Van Haaster 2001; Kooistra 
and Heeren 2007; Kooistra forthcoming).

WdD-
De Horden
n=1831 (%)

Tiel-
Passewaaij
n=1811 (%)

Kesteren-
De Woerd

n=1060 (%)

Geldermalsen-
Hondsgemet

n=28 (n)

Avena (oat) 0 1 0 (2)

Hordeum vulgare 
(barley) 77 14 56 (11)

Panicum miliaceum 
(millet) 3 0 4 (0)

Triticum aestivium 
(bread wheat) 0 0 0 (0)

Triticum dicoccon 
(emmer wheat) 20 0 23 (4)

Triticum spelta 
(spelt wheat) 0 0 1 (0)

Triticum sp. (wheat) 0 85 (almost 
certainly emmer) 15 (1)
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The arable fi elds must have been situated on the stream ridges. Fig. 4 shows the size of the 
area available to the inhabitants of Tiel-Passewaaij: 30 hectares. Some kind of rotation system 
was almost certainly used. A two-course system with one year of fallow means 15 hectares was 
available for growing crops. Since cereals formed the staple food, we can assume that most 
of the arable fi elds were used for growing barley and emmer wheat. To give some idea of the 
quantities involved, 15 hectares of land could have yielded about 12 tonnes of cereals each year 
(Kooistra 1996: 67; Vossen 2007: 42–43).

Compared to the estimated size of the population, surplus production of cereals was certainly 
possible for Tiel-Passewaaij. This is confi rmed by the available storage capacity, which surpasses 
the local need for cereals (Groot et al. forthcoming). Since barley and emmer wheat were the 
dominant cereals in most settlements, most of this surplus will have consisted of these two 
cereals. For Tiel-Passewaaij, the estimated size of the possible surplus varies with the fl uctuating 
population, but consists of up to half of the total harvest (Groot et al. forthcoming). Since Tiel-
Passewaaij seems to have been an average settlement – even if somewhat larger than most – we 
can assume that other settlements also produced a surplus of barley and emmer wheat.

Figure 4: Landscape and land use on a local level, situation at Tiel-Passewaaij (after Vossen 2007, fi g.7). 
a. fl ood basin; b. stream ridge; c. residual channel; d: area available for arable fi elds for the inhabitants of 
Tiel-Passewaaij; e. hypothetical borders between settlement territories. 1. Tiel-Oude Tielseweg settlement; 
2. cemetery; 3. Tiel-Passewaaijse Hogeweg settlement; 4: Tiel-Zennewijnseweg settlement (another 
settlement territory).
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Horses

Livestock formed the other aspect of the mixed farming regime. Livestock was exploited for 
several purposes and kept in various ways. The stable sections of byrehouses, sometimes with 
remains of stable boxes, indicate that cattle were stabled during the nights and/or winter. Even 
when they grazed outside during the day, they were probably kept close to the settlement, which 
made the collection of manure easier. The age distribution points to an overrepresentation of adult 
cattle. One could expect that the younger animals were sold at the market, but age distributions 
for consumption sites are also dominated by older cattle (Groot 2008c: 89–90; Groot 2008a: 
73–76). This indicates that cattle were held primarily for other purposes than meat production, 
such as providing manure and traction. Thus, cattle exploitation supplemented arable farming. 
Nevertheless, due to their prominent position in the species spectrum and their large size, cattle 
also provided the majority of meat consumed. 

Animal bone assemblages from rural settlements show variations over time. Cattle remained 
prominent throughout the Roman period. Pigs were kept in relatively small numbers in the 
settlements. Sheep were an important species in the Early Roman period. The high sheep 
proportion and age distribution indicates that wool was an important surplus product for the 
Roman military and urban market in the second half of the fi rst century A.D. (Groot 2008c: 
91–92, Fig. 6.4 and 6.5). Sheep show a marked decline from the late fi rst century onwards, 
while the proportion of horse increased. High proportions of horse bones (over 20%) are found 
at many sites in the region during the second and third centuries A.D. (Groot 2008c: 93, Fig. 
6.6). For our four settlements, the percentage of horse bones ranges between 25 and 35% during 
the Middle Roman period (Table 2).

Table 2: Percentages of horse bones for four rural settlements in the Middle Roman period, out of the total 
number of identifi ed fragments for cattle, sheep/goat, pig and horse (Laarman 1996: 379; Zeiler 2001: 
270–272; Groot 2008a: 50–55; Groot forthcoming).

Site Phase Date % horse fragments Total NISP
Tiel–Passewaaij 3.2–6 90–270 A.D. 24.5 1598
Kesteren–De Woerd c–e 70–270 A.D. 25.2 1917
Geldermalsen–Hondsgemet 3–4 50–270 A.D. 25.6 1356
Wijk bij Duurstede–De Horden Middle Roman 70–270 A.D. 34.8 2116

The high ratios of horse in the bone spectra imply that horses were not just kept to answer 
the local need for transport animals. Since horse meat was not a common part of the daily 
diet, the high proportion of horses refl ects breeding for a market. The association between the 
Batavians and horses is well known. Although Tacitus may have romanticised the image of the 
Batavian horsemen, the fact remains that the Batavians provided qualifi ed horsemen for the 
imperial bodyguard as well as for the famous Ala Batavorum (Tacitus IV, 12; Alföldy 1968; 
Bellen 1981). Furthermore, horse gear is found at almost every rural settlement (Nicolay 2007: 
71, Fig. 3.3). This could be an indication that horses were not just bred in the settlements, but 
received a basic training there as well. 
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The riverine landscape is certainly suitable for breeding horses, especially for an extensive 
mode of exploitation, where horses were kept year round in the fl ood basins with a minimum of 
labour input. More than cattle, horses are suitable for grazing in wet areas, even all-year round. 
Once a year, young horses could be selected from the herd for training or selling. Parallels for 
extensive horse keeping are found in the Camargue during the eighteenth and early nineteenth 
century, where the French army controlled horse breeding, in medieval Limburg, and in the 
New Forest (UK), where horses are still kept extensively (Duncan 1992: 212–216; Renes 1999: 
184). The age distribution of horses in Tiel–Passewaaij shows an underrepresentation of juvenile 
horses in the second and third centuries, when compared to the previous and later periods. This 
confi rms the extensive management of horses for producing a surplus. Natural deaths occurred in 
the fl ood basins, explaining the lack of juveniles in the settlements of Tiel-Passewaaij and Wijk 
bij Duurstede–-e Horden (Laarman 1996: 377 ;Groot 2008c: 94). Interestingly, young horses are 
not underrepresented at Geldermalsen-Hondsgemet during the phase with the highest proportion 
of horse bones, which suggests a different management system (Groot forthcoming). 

How this horse breeding for the Roman army was organised is not yet clear. It seems unlikely 
that every rural settlement had a fl ock grazing in the fl ood basins. One would expect some kind 
of central organisation in exploiting these large common grounds: either by the Batavian elite or 
the Roman army. Recent evidence from Geldermalsen-Hondsgemet suggests that horse breeding 
was controlled by one household within this settlement, and instigated by a returned veteran 
(Groot 2008b). This could provide a clue to the organisation of horse breeding at settlement 
level, but more research is needed before further conclusions on the regional organisation can 
be drawn.

Although there is no doubt that all kinds of agrarian products were sold at markets, barley 
and horses formed two of the most signifi cant products. The quantities per settlement may have 
been small, but because the density of settlements was high, a substantial surplus production 
for the entire region could be achieved. Now that we have a rough picture of the rural agrarian 
economy, we will look at the biggest consumer in the area: the Roman army.

The Roman army: demand

The appearance of the Roman army introduced a signifi cant demand for food and other agrarian 
products. All kinds of luxury goods as well as bulk goods such as wheat had to be imported 
from outside the region. The Roman barge found at Woerden, loaded with what was probably 
emmer wheat, proves that wheat was imported from outside the region. The analysis of remains 
from wild plants that came along with the cargo shows that the wheat was grown on loess soils 
in present-day Belgium or South Limburg (Pals and Hakbijl 1992). This confi rms the theory 
that the villa region supplied the Roman army in our region with wheat. Apart from cereals, the 
Roman army also needed meat and other animal products. Live animals, such as cattle, horses 
and mules, were used for transport. 

Barley

Wheat formed the staple food of the Roman soldier. It is well known that the Roman soldier 
received a daily ration of food, which consisted of about 1 kilogram of wheat, most probably 
bread or spelt wheat (Davies 2002: 48). From this, the soldier had to make his own bread. 



Barley and horses: surplus and demand in the civitas Batavorum 95

However, wheat was not the only cereal that the Roman army needed. In the military forts 
along the Rhine, several types of cereals are found. In the period up to A.D. 140, barley, emmer 
wheat and spelt wheat are found in nearly all investigated military sites in the Rhine delta 
(Knörzer 1970; Cavallo et al. 2008: 75, Table 5.2). Bread wheat, millet, oats and rye are found 
in some sites but not all. This shows that the army’s demand for cereals was not restricted to 
bread and spelt wheat. 

Of course, the presence of cereals says nothing about the intended consumer. Perhaps some 
cereals were animal fodder rather than the soldiers’ staple food. Within the context of the Roman 
army, barley is usually seen as food for animals. Numerous horses – even as part of non-mounted 
regiments – and mules would have been kept in or around the army camps. Barley was well 
known since before Roman times as animal fodder. That barley was used for that purpose can be 
concluded from a military document where several deductions from a soldier’s pay are written 
down (Cotton and Geiger 1989: no. 722). Both a deduction for food (‘in victum’) is stated as 
well as a deduction for barley. This could imply that the barley was received as fodder for the 
soldier’s horse or mule. In his Histories Polybius (VI, 39) also mentions payment of wheat and 
barley for soldiers in the cavalry. 

Since barley was not highly favoured as human food from a Roman perspective, we would 
not expect to fi nd it as food for soldiers. In fact, written sources mention that these cereals 
were used as a penalty or in case of shortage (Caesar III, 4; Livius XXVII, 13, 9; Vegetius I, 
13), confi rming the disdain with which it was regarded. However, it is questionable how many 
‘Roman’ or even Mediterranean soldiers still served in the army in the second century A.D. A 
disapproval of cereals other than bread or spelt wheat should not be expected for local, or in 
any case non-Mediterranean auxiliaries. Soldiers from more northerly regions had grown up 
on a diet of barley and emmer wheat, and may have preferred them to bread and spelt wheat. 
Furthermore, there are some indications that Roman legionary soldiers also consumed barley 
(Knörzer 1970: 26; Vossen forthcoming). Even Columella tells us: ‘barley is a better food for 
all farm animals than wheat and is more wholesome for humans than bad wheat’ (II, 9, 14). 

The importance of barley for the Roman army – as food for man or animal – also follows 
from the frequency with which barley turns up in military documents from Vindolanda, Egypt 
and Dura Europos: as deductions on payments, deliveries of certain amounts of barley, or 
mention of soldiers sent out to collect barley (e.g. Tab. Vindol. 213, 1474 IV, 1478; Cotton and 
Geigner 1989: no. 722; P. Dura 82). 

The brewing of beer is another application for the use of barley, perhaps one that should not be 
underestimated in parts of the Roman empire where there was no tradition of wine drinking. One 
of the Vindolanda documents mentions the delivery of more than 300 modii of braces, probably 
a local name for barley, a species which is normally used for making beer (Birley 2002: 90). A 
serverarius (brewer) is mentioned in another Vindolanda document (Tab. Vindol. II 182). 

The quantity of barley that the Roman army in our region needed is diffi cult to estimate. If 
we concentrate on barley as fodder for horses alone, an amount of about 2860 tonnes would 
be needed on a yearly basis in the second century (Table 3). Could this be supplied from local 
settlements? Tiel-Passewaaij may have produced up to 6 tonnes of surplus cereals (partly 
consisting of barley) per year (see above; Groot et al. forthcoming). Another 476 settlements 
with a similar production would be needed to supply the demand from the army. Although Tiel-
Passewaaij is probably larger than the average settlement, about 1000 settlements existed in the 
riverine part of the civitas Batavorum alone. 
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Although the fi gures used here are very rough, they do give an indication that local production 
could have provided a substantial contribution to supplying the army with barley. Considering 
the demand from the Roman army for barley and the possibility that the Batavian area could 
have satisfi ed this demand, we can see this as a clear indication that surplus production of cereals 
played an important role in this region.

Table 3: Yearly military consumption of barley as horse feed and yearly military demand of horses in the 
civitas Batavorum (after Vossen forthcoming), based on 7 kg barley per horse each day, and the number of 
horses needed each year (Groot 2008c: 93). The number of cohortes and alae is based on the proportion 
of alae and cohortes in the Roman Empire as a whole. The number of horses attached to cohortes (0), alae 
(560) and legions (120) is based on fi gures in Hyland 1990, Tab. 2.

Period
No. of forts No. of

fortresses
No. of 
horses

Amount of barley 
for horses (tonnes)

No. of horses 
needed each yearcohors ala

70–105 A.D. 10 2 1 1240 3194 413

105–250 A.D. 10 2 - 1120 2860 373

Horses

While horse remains are found in almost all of the excavated military sites along the river Rhine, 
the proportion of horse bones is very small: less than 4% in Nijmegen-castra, Meinerswijk, 
Leidsche Rijn 31, Zwammerdam, Valkenburg and Bodegraven (Van Wijngaarden-Bakker 1970; 
Lauwerier 1988: 56, 87; Verhagen 1988: 108; Esser et al. 2004: 6; Lauwerier et al. 2005: 302). 
However, contrary to barley, horses were not used for food but as transport animals. Therefore, it 
is not surprising that the disposal of dead horses was different from that in the rural settlements. 
Indeed, a military horse cemetery was excavated in Kesteren (Lauwerier and Hessing 1992).

There was a broad range of sources where the army could acquire horses: purchase at local 
markets, tribute, or from specialized stud farms managed by civilians or the army itself (Davies 
1969: 431, 453). These various means of acquisition demonstrate that the supply of horses was 
not organised centrally; army units were responsible for acquiring their own horses. Johnstone 
also states that horses for the army were supplied from local sources (2008: 138). 

To give a rough estimate, the Roman army in the province of Germania Inferior needed over 
1000 horses every year (Groot 2008c: 93). This number is based on an average of three years 
of service per horse, a fi gure Hyland derives from Late Roman laws and taxation (1990: 86). 
The number of horses for the army camps in the civitas Batavorum alone was much smaller: 
between 373 and 413 (Table 3).The high proportions of horses in the rural settlements in the 
civitas Batavorum suggest that horse breeding played a major role in the agrarian economy 
during the second and third centuries A.D. The Roman army must have been the main consumer 
of these horses. Considering that around 1000 settlements were present in the riverine part of 
the civitas Batavorum, and that the landscape was very suitable for horse breeding, the horses 
needed by army camps in the region could easily be supplied. Batavian horses may even have 
been traded over longer distances.
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Conclusion

In this paper we have tried to make clear that the Batavians played a signifi cant role in the 
supplying of the Roman army, within and perhaps even outside the borders of the civitas 
Batavorum. We approached the issue of supply and demand by integrating data from settlement 
density studies, botanical remains and animal bones. By combining data from consumption and 
production sites, it was possible to compare demand from the army and production by local, 
rural settlements. A regional geographical approach can highlight the potential of an entire area, 
whereas the focus on small, individual settlements can lead to pessimistic views on surplus 
production. However, it is the individual settlements that provide us with information on the 
crops that were grown and the livestock that were kept. Botanical and animal bone data not 
only show the presence or absence of certain species, but also the ratios.

Settlement density data indicate that the demand of the Roman army for certain products, 
such as horses and barley, could have been met by local production. It is precisely because of 
the high density of settlements that each individual one only needed to produce a small surplus. 
So although each settlement may only have produced a small surplus, the region as a whole 
was able to supply the Roman army with at least some of the products needed. Although we 
focused on just two products, this does not mean that other agrarian products were not produced 
as a surplus.

However, the mechanisms behind this supply – tax, purchase at markets, direct delivery to 
the forts, etc. – are still an object of research. Further research into the provenance of imported 
goods found in the settlements may help in clarifying supply mechanisms and trade networks. 
Quantifi cation of the amounts of barley and horses that were needed and produced remains 
problematic, but it is essential to come up with some fi gures, however rough the estimates.

Ivo Vossen, Archaeological Centre VU University Amsterdam / Oranjewoud BV, Almere 
Maaike Groot, Archaeological Centre VU University Amsterdam
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