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Abstract
This paper focuses on the medieval site of Nogara in the “Basso Veronese” in Northern Italy.
Environmental archaeology has been included in project planning from an early stage, ensuring
establishment of rigorous recovery systems including wet-sieving and flotation for animal and plant
remains. Nogara is a wet site, with excellent preservation due in some cases to waterlogging.
Excavation of layers dating to c. 9th-11th c. has yielded many thousands of hand-collected bones and
sieved fragments, including a large component of wild mammals birds, and fish. The settlement is
documented in the ecclesiastical archives and of interest is the strong monastic influence in the area
(in particular exploitation of the forest and wetlands), in addition to the process of “incastellamento”.
The site and preliminary faunal information are considered in relation to cultural influences and
transformations and previous zooarchaeological research in the Veneto and across Northern Italy.
Introduction
Nogara is an early medieval site located in Northern Italy, in the “Basso Veronese”, south of Verona.
Systematic exploration and open area excavations have been undertaken since 2003 under the
direction of Drs. Gianpietro Brogiolo (Scientific Director, Universita’ di Padova), Fabio Saggioro
(Universita’ di Padova/Verona) and Alberto Manicardi (Societa’ Archeologica Padovano, SAP). The
excavations have yielded evidence of early medieval settlement, including buildings, hearths,
enclosures, vines and numerous animal and plant remains, much of which is covered by thick layers of
“dark earth”. The site is almost unique in Italy as it is a wet site, and preservation is excellent due to
water-logging in some parts. In addition, the settlement is referred to in numerous ecclesiastical
archives of the 9th-11thcenturies (Saggioro 2003). These show the exploitation of woodland and
wetlands surrounding Nogara in the early medieval period.
Environmental archaeology has been integrated into the project from an early stage. Hundreds of
environmental samples have been recovered, yielding rich assemblages of plant and animal remains
(Baker in prep). Two pits filled with fruit remains are of particular interest, as is the recovery of two
intact gourds and the presence of a line of vines. Initial botanical analysis has also identified the
possible use of leaf litter. In addition, in 2006 detailed geoarchaeological sampling and analysis was
initiated, with the aim of understanding site formation, particularly the nature of the thick layers of dark
organic soils. Thousands of animal bones have been recovered through hand-collection and wetsieving from these layers and other features.

Fig. 1: Map of Northern Italy showing location of Nogara and other late Roman-early Medieval sites
The settlement: archaeological and historical information
The settlement is located on the banks of the ancient River Tartaro, in an area which would have been
characterised by forest and marshland. The river was artificially moved and straightened in the 17th c.
and the surrounding land is now cultivated, in particular with maize or sunflowers. The excavations
have revealed various structures, possibly wharfs or quays, as well as buildings with hearths, and
storage/rubbish pits. One working hypothesis is that initial use of the waterfront was associated with a
nearby settlement, possibly a large agricultural estate, of which some of the buildings would have
been a part. Later reorganisation of the area (possibly associated with the founding of the castle of
Nogara, early 10th c.) led to subsequent changes in the settlement area, possibly including infilling of
part of the wharves. Occupation appears to have continued intermittently as indicated by alternating
layers of dark soils and occupation layers and hearths. The presence of slag and other waste indicates
the practice of various industries. Abandonment of the area occurred gradually but by the 15th c., the
structures and lands had been razed and the area put to a different use (Sggioro 2005; F. Saggioro,
pers. comm. 2005).
Animal bones: Potential, provenance, phasing and recovery
The assemblage of animal bones will be invaluable for answering key questions about the site and
about wider developments in the early medieval period. These include aspects of:
- the animal economy, including husbandry, hunting and fishing
- the use of woodland and wetlands as noted in the written record
- site status and socio-economic variation within the site
- site character, ie. producer, consumer, self sufficient
- animal economies and site type, ie. comparison to other urban, rural and
monastic sites
- animal husbandry and evolution of animal size and shape in Northern Italy
-animal symbolism and early medieval hunting practices
Detailed assessment (English Heritage 2002) of the hand-collected material from the 2004-5 and 2006
(part) excavations has been undertaken, but analysis has not yet commenced. The assessment
focussed on recording numbers of bones from the different taxa present, and also the numbers of
potentially ageable and measurable bones and teeth, but not the detail of individual specimens.
Nonetheless, it is possible to comment on species proportions, domestic animal ratios and some
aspects of the wild fauna, and so explore some of the above questions.

The material selected for assessment is from phased contexts, based on dendrochronological and
radiocarbon dates (F. Saggioro). To date the phased material is mainly from phases 3-4, 10th-early
11th c. (920 ca.-1080/90 ca.) and phase 5, 12th-early/mid 13th c. (1080/90 ca.-1230/50 ca.). The
material is from a variety of contexts including pits, hearths, occupation layers, middens and from the
layers of organic soils. Within the latter, there were successive phases of occupation and development
of/filling with organic soils and peat, but the dating of subphases is pending (Saggioro pers. comm.
2006). In general, the tight dating of the spreads suggests that the useful information will be provided
by species distributions, age profiles and biometric data. The remains considered in this report are
hand-collected. In addition, many tens of thousands of fragments were recovered from over 350
samples from approximately 50 contexts. The organic layers were sampled extensively, hence the
very large number of samples overall. The wet-sieved samples include a very large proportion of fish
bones, but also larger and small mammals, birds, turtle, eggshell and mollusca.
The assemblage
Preservation, fragmentation, residuality and contamination
Preservation of the Nogara assemblage is excellent with little evidence for erosion or weathering. Dog
gnawing was observed but not on a large scale. Butchery marks are present on a number of bones.
The frequency of isolated teeth is relatively low compared to the number of mandibles with teeth
suggesting that fragmentation is not pronounced. No evidence of mixed material was observed during
the recording with all contexts appearing relatively homogeneous in their preservation characteristics.
Taxonomic distribution
The current data is based on number of bone fragments (NISP-Number of Identifiable Specimens)
(Table 1). Fragments were considered to be recordable if they included the bone zones as defined by
Serjeantson (1996). More than 50% of an individual zone or in the case of isolated teeth more than
50% of the crown has to be present to be counted. Mammals dominate thehand-collected
assemblage, while birds and fish are underrepresented due to recovery bias. The preliminary data
from the sorted samples (for all identifiable and unidentifiable fragments) shows that fish bones make
up 25% to over 50% of total mammal and fish bones (excluding scales), while bird bones make up c.
3-5% of all mammal and bird bones. Bird bones would undoubtedly make up a higher proportion of
just the identifiable fragments.
Mammals
The assemblage is dominated by the domestic livestock, cattle, sheep/goat and pig, which make up c.
85-91% of the assemblages (Table 1). This corresponds to the usual pattern for Early Medieval Italy
and wider European area (Baker 2000). Of the main livestock pig is the most abundant (40%),
followed by cattle and sheep/goat. A number of goat horncores and at least one postcranial element
were observed in the assemblage. Goat remains are not uncommon on early medieval sites but they
rarely match the frequency of sheep (Baker 2000; forthcoming). The horncores show signs of
butchery, indicating the removal of horn for working. A few other domestic mammals are represented
including equid, possible dog and cat. The equid remains include a very small bone which may be
from a small pony or donkey. Canid gnawing on a number of specimens attests to the presence of
dogs in the settlement and scavenging of bone is indicated by semi-digested remains also.

Table 1: Species distribution in hand-collected assemblage by phase based
on Number of Identifiable Specimens (NISP)
In total, wild mammals represent c.5% of mammal remains (Table 1). A range of species is present, of
which the most numerous is red deer (identification based on size and Lister 1996). Additional wild
mammals from phased contexts include roe deer, wild boar, beaver, otter, fox, and Mustelidae; in
addition hare/lagomorph and possibly wolf have been observed in the contexts for which phasing is
pending. All wild taxa are present in small numbers compared to red deer. Nonetheless their presence
is of interest given their rarity in the zooarchaeological record and what they may indicate about the
environmental and socio-cultural aspects of hunting practices. For example, beaver has been noted at
only a few historic period sites, including Roman Calvatone (Baker and Di Martino 1996; Wilkens
1990), Monselice (6th- 7th c., Baker forthcoming), and early medieval Trento (Di Martino n.d.b.).
Beaver is said to have been hunted for pelts and sex glands (for medicinal puposes) and Clark (1989)
notes that in the late Medieval period hunting beaver was restricted to the nobility. An otter humerus
(with cutmark) is a rarity also, this species having been identified only at Trino (Piedmont, 10th-

13th c.; Ferro 1992) (Fig. x). Ferro (1991) considers it to have been an occasional food source in the
early Medieval period. Both species indicate the probable exploitation of surrounding wetlands.

Fig. 2: (a, b) Field sketch of otter humerus (context 2045) showing location of cutmark, (a) anterior
view, (b) lateral view. (c, d) Reference specimen, English Heritage #1364, subadult male, (c) anterior
view, (d) lateral view
Numerous pieces of chopped/worked antler (large cervid) are present, indicating its use for the
manufacture of various objects. However, in contrast to many sites, limbbones of red deer are better
represented than antler fragments (shed/unshed), which suggests that animals were hunted and their
carcasses, or parts thereof brought to the site (Riedel 1992; Baker 1993). Of a total of 69 fragments
from the 2004-5 excavations only ten are antler, with only three antler fragments present in the
securely phased portion (Phases 3 - 4 and 5, total NISP=23). The head, fore and hind limbs are all
represented in the assemblage from Phase 3-4 (NISP=15).
Birds
The avifauna at Nogara is very varied, including domestic fowl (Gallus gallus), goose and goose size
birds, duck species, Corvidae, waders, pelican and other identifiable taxa (Table 2). To the author’s
knowledge, the occurrence of pelican (Pelecanus sp.) is unique in the zooarchaeological record of
medieval Northern Italy (Fig. 3). This and other waterfowl would have been attracted to the wetlands in
the site area. No doubt a range of other taxa are represented in the sieved fractions. Some bones of
domestic fowl/medium galliformes include medullary bone (Lentacker and Van Neer 1996), indicating
the presence of hens in lay, and eggshell present in the samples also indicates the raising of fowl for
eggs. Others were killed at a young age.

Fig. 3: Ulnare of pelican (Pelecanus sp.) from Nogara compared to reference specimens (Image
pending)
Tortoise/Terrapin
Of interest is the presence of remains of tortoise/terrapin (Testudinidae/Emydidae). Few other records
are available for Northern Italy including Luni (600-700AD; Barker 1977) and Roman Comacchio

(Farello 1990), but a recent study suggests that tortoise species were used as food in the late
Medieval period, as indicated by presence of butchery marks on some bones (Crader, Rowe and
Edwards forthcoming).
Fish
The Nogara assemblage (hand-collected and sieved) is particularly rich in fish remains, which
probably originate from both natural death assemblages and food consumption. Spreads of fish
remains were observed during excavation but it is not clear if these represent natural mortalities or
butchery waste. Sampling of the dark layers was undertaken partly to determine the distribution of the
fish bones, and from this their possible origin and aspects of site formation. The fauna appears to be
from freshwater taxa, including eel, pike and different Cyprinids (including in the sieved samples rudd,
Scardinius erythrophthalmus). The huge fish bone assemblage will add invaluable data for a little
explored taxonomic group (Baker 1999, 2000, forthcoming; Di Martino 2001), informing on freshwater
fish distributions (for example pike, Hoffman 1987 and (presence/absence of) carp, Cyprinus carpio,
Hoffman 1994), environmental change or continuity of freshwater environments (Hoffman 1995, 1996)
and human fishing ecology (eg. Carannante et al. 2006). It will also contribute to the study of food
symbolism and Christian fasting practices in the Medieval period (eg. Barrett et al. 2004).
Discussion
In four years of exploration, of which two have consisted of open area excavation, the site of Nogara
has yielded a large hand-collected assemblage and huge wet-sieved assemblage of animal bones. At
present stratigraphic work and dating are in progress so only a small assemblage has been securely
phased (NISP=c. 1000). Nonetheless, the hand-collected data shows the exploitation mainly of
domestic livestock (in particular pig), but also a notable emphasis on red deer and wild birds, and the
sieved fractions provide a huge assemblage of fish remains in addition to birds and smaller mammals.
The data provide evidence of rare species, including beaver, otter, possible wolf (phasing pending)
and pelican and no doubt the bird bones will add to an already rich faunal record for Northern Italy
(Baker 2000).
Written records and the zooarchaeological record
The availability of written records referring to Nogara and to the allocation of rights to exploit
woodlands and wetlands in the site vicinity allow the zooarchaeological data to be placed in a
historical context (Saggioro 2003). Of particular interest in this respect are the predominance of pig
and numerous remains of red deer and waterfowl and occurrence of beaver and otter. The abundance
of freshwater fish further indicates the exploitation of local water courses and wetlands. Control and
exploitation of the “Basso Veronese” during the 9th-11th c. was strategic politically and economically
and at times contested between ecclesiastical and public/civic institutions. This is attested to in various
documents including archives of the monastery of San Silvestro di Nonantola (Carrara 1992). The
abundance of red deer and presence of skeletal elements from all bodyparts may indicate that the
Nogarese inhabitants had rights to exploit the paludibus, which in reference to the not too distant
Ostiglia Carrara (1992, 26) suggests would have formed a complement to other resources, “dove la
palude rappresenta naturale, non intaccabile complemento dell’ambiente”.
Inter-site comparisons
The zooarchaeological record for Late Roman-Medieval Northern Italy is extensive (Table x; Baker
2000; Salvadori 2006; Riedel 1989, 1991, 1994b) but not all site types, discrete periods or
geographical areas are equally represented. Consequently, synthesis of patterns on a regional or local
scale is hampered by the limited datasets available and by the wide variation in strategies adopted
(eg. Baker 2000, 2001). In Northern Italy, site location and environment undoubtedly plays a part in
husbandry choices, as indicated by variation between Alpine and lowland assemblages (Baker 2000).
Other patterns are more plausibly linked to site type, for example the late Roman - Early Medieval
castra of the pre-alpine and Ligurian foothills (Baker 1991, 2000, 2001, forthcoming; Baker and
Mocchiutti 2006; Giovinazzo 1992; Storck and Driesch 1987). Cultural shifts also appear to have led to
changing economies; Salvadori (2006) has identified chronological variation in urban and rural animal
economies in the late Roman-early Medieval periods.
The assemblage from the rural settlement of Nogara is unique for the local area, as the only other
assemblages consist of individual animal skeletons from Povegliano and Bovolone (Riedel 1990,
1993). Furthermore, few regional comparative datasets are available. Looking further afield, the data is
broadly similar to Trino (Piedmont, mid 10th-12th/13th c., Ferro 1991) and Torcello (8th-12th c., Riedel
1979a), both lowland sites, but differs markedly from the alpine rural settlements, for example Stufels
(1979b) or San Valier (1987). In castle assemblages, the pig count is higher still but cattle are
underrepresented compared to Nogara. It is interesting to note that the preliminary data from the
Nogara “castello” proper also shows a high pig count. In comparison to the urban assemblage from
Verona (Riedel 1994a), the distributions of the main domestic taxa do not differ markedly. Analysis of

rural-urban patterns will be explored further, including age distributions and skeletal element
distributions.
Animal symbolism, hunting and status
To date, the significance of wild taxa in early Medieval sites in Northern Italy has been considered
primarily from an economic viewpoint (eg. Riedel 1991; Baker 1991, 1993, 2000), although their
significance as potential indicators of status has also been discussed. Wild taxa represent a very low
proportion of individual assemblages, rarely exceeding 1-1.5% of total mammal counts (Riedel 1991,
Baker 1993). The Nogara figure (5%) is thus high compared to other early medieval sites, apart from
Trino (Ferro 1991), Filattiera (Biasotti and Giovinazzo 1982) and from high status/castle sites, where
the relative proportion of wild mammals is higher still (Baker 1993, 2000, Riedel 1991; for Central and
Southern Italy, De Venuto 2005, Salvadori 2005).
As noted above, in the securely phased assemblage from the settlement all bodyparts of red deer are
present. In contrast, in the very small assemblage from the excavation of the “Castello” area itself, in
addition to one antler fragment only parts of the hind limb have been noted, two tibia and an
astragalus. While somewhat premature at this stage given that phasing of the castle contexts is not
complete (and taphonomic analysis not yet undertaken), it is of interest to compare this pattern to data
from England, where the preponderance of the hind limb in high-status sites suggests that haunches
were gifted or retained for consumption by the elite (Albarella and Davis 1996; Thomas 2000; Sykes
2006). For Northern Italy, the previously mentioned studies and the data from Nogara suggest that it
may be with the foundation of castles (“incastellamento”; the influence of Carolingian traditions needs
also to be appraised), that wild taxa take on a new role, as symbols of prestige and power (eg. Sykes
2006). Wild birds no doubt played an important role also as social signifiers and this will be explored in
future work (eg. Albarella and Thomas 2002; Sykes 2004; Serjeantson 2006).
Husbandry and animal biometry
The measurements of cattle, sheep/goat and pig will provide invaluable information regarding animal
size and shape, and will be compared to datasets from other early medieval sites in Northern Italy. A
decrease in size in cattle and sheep/goat has been observed from the Late Roman to early Medieval
period, and in some cases the decrease is marked (eg. Lomello, Baker 2000; Brescia, Baker 2000,
2001; Verona, Riedel 1994). Possible explanations are explored in Riedel (1988, 1989, 1994b), Baker
(1999, 2000) and more recently by Salvadori (2006). Biometric data provide an excellent means of
exploring continuity or change in agrarian economies (Hammon 2005; in press; see Salvadori 2006 for
a recent consideration of data from Central and Northern Italy).
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