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L’indagine botanica sui resti carbonizzati contenuti in alcuni edifici della seconda eta del Ferro a
Gargagnago (Verona) descrive un’economia agricola che ha permesso, assieme a legumi e pochi
cereali, la conservazione di alcune centinaia di ghiande carbonizzate che si ritengono raccolte
per il consumo alimentare umano. Un incendio dell’edificio forse utilizzato come magazzino ha
consentito la conservazione dell'insolito ritrovamento, che viene contestualizzato all'interno della
documentazione etnografica ed archeologica regionale ed europea.

"analisi dei numerosissimi carboni di legno di quercia, la pianta principalmente utilizzata nelle strut-
ture interne degli edifici, evidenzia nella forma e nello spessore degli anelli di crescita delle irregola-
rita che sono compatibili con un uso periodico delle foglie come foraggio per gli animali. Anche di
questo aspetto si prendono in considerazione i riscontri archeologici ed etnografici.

Summary

The charred remains from some late Iron Age houses at Gargagnago (Verona, ltaly) point to the
existence of a farming economy characterized by few legumes and cereals together with some
hundreds of acorns, whose consumption in the human diet is examined in this paper. This unusual
discovery is discussed taking some ltalian and European ethnographic and archaeological records
into consideration. Some of the many oak charcoals found in one of the houses display irregulari-
ties in their growth rings, consistent with a periodic use of leaves for feeding livestock. This aspect
is also considered in its broader archaeological and ethnographic context.
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Introduction

The economic use of woodland by ancient societies is an is-
sue which inspires a large amount of the research amongst natu-
ralists, geographers and historians (Rackham 1976, 1980; Moreno
et al. 1982; Andreolli & Montanari 1990; Vera 2000; Rdsch 2012;
Bittmann et al. 2014; Mercuri et al. 2015). There is a commonly sha-
red view on the characteristics, extension, economic and ecological
importance of the Holocene forests up to the Bronze Age. However,
study and interpretation of woodland changes in later periods might
be debatable because of the contemporaneous presence of several
new factors putting pressure on the ecosystems. Amongst these
are: the development of new technologies, which are more aggres-
sive on the environment (above all, iron metallurgy); the demographic
expansion and the consequent occupation of new territories by both
pastoral and farming groups; possible climatic change effects under
increased human pressure (Kaplan et al. 2009).

For these reasons, the last centuries of the first millennium BCE
are of particular interest, mostly in an area (talia Cisalpina) on the eve
of fundamental social and political changes, descriptions of which
are present in the works of Greek and Latin historians, and whose ar-
chaeological record is widely presented in numerous recent studies
(see, f.i., Salzani 2002; Guidi et al.2008; Migliavacca 2013).

The aim of this paper is to outline some trends in the use of
vegetal resources in an Iron Age village (“rhaetian village”: Ciurletti &
Marzatico 1999; Marzatico 2019) settled on the slopes of the Valpo-
licella hills (Figure 1) between 400 and 100 BCE and their possible
wider implications on the human diet, as shown by the large amount
of charred acorns, which explains the use of the word balanophagy,
the consumption of acorns in the human diet.

Agriculture and wood use in seven Iron Age sites of the lower
Valpolicella and nearby areas has been studied in the last thirty years
(Castelrotto: Nisbet 1987a; Monte Loffa: Nisbet 1989-90; San Gior-
gio Valpolicella: Nisbet 1992; Trissino, San Briccio, Montebello Vi-
centino: Balista et al. 1982; Monte Castelon: Nisbet 2015) (Table 1).

Agriculture was widely practiced in Iron Age Veneto. All known
species of wheat were grown, as well as both hulled and naked bar-
ley with the former being found in all of the sites. Broomcorn millet
is the most common of the small-seeded grasses (or minor crops)
amongst which, however, rye has not yet been found. Lentils are the
most frequent legumes, followed by horse bean. Also in this case,
some of the most frequently grown legumes of the northern Italian
Iron Age (grass pea, pea, common vetch: Castelletti et al. 2001: 61)
were not found in the aforementioned sites.

In spite of agriculture being highly developed, forest fruit col-
lection (hazelnuts, acorns) was also practiced, pursuant to its

Figure 1: Map of the Iron Age sites mentioned in the text. 1. Garga-
gnago; 2; San Giorgio; 3. Castelrotto; 4. Monte Castelon; 5. Mon-
te Loffa; 6. San Briccio; 7. Trissino; 8. Montebello. / Figura 1: Siti
dell’eta del Ferro con ricerche archeobotaniche menzionati nel testo.
1. Gargagnago, 2. San Giorgio; 3. Castelrotto; 4. Monte Castelon; 5.
Monte Loffa; 6. San Briccio; 7. Trissino; 8. Montebello.

long-standing tradition. It continued everywhere up to the Middle
Ages and to the present day, and is now well documented in the
Gargagnago site.

The trees present in these Iron Age sites exhibit a variety of bio-
topes, whose exploitation partly depended on their proximity (there-
fore on their immediate availability) and partly on cultural reasons (te-
chnological traditions, for instance in the case of the use of non-local
conifers). In pollen and charcoal diagrams, Sub-Atlantic forest cover
in the Po Plain is mostly formed by associations of Quercus robur
L., Carpinus betulus L., Fraxinus excelsior L., Umus minor Mill., Tilia
cordata Mill. and several hydrophilous trees (Ravazzi et al. 2013; Val-
secchi et al. 2006; Bosi et al. 2019).

Geographical setting

The Gargagnago site (186 m asl), whose archaeobotanical re-
mains are discussed here, is situated at the foothills of Valpolicella
(Verona). It lies close to the apex of a terraced fan system of Late
Glacial Age formed by the discontinuous activity of small streams
draining from the overlying Tertiary limestone. The alluvial deposits,
mostly formed by layers of coarse pebbles, sand and clays, have
merged to form a gently sloping plain, where water availability and
deep soil could have determined the choice for settling and for agri-
culture. Nowadays, vineyards and orchards cover the whole area,

Table 1: Trees and vegetables used in the Iron Age sites of the lower Valpolicella and surrounding areas (data from 1987 to 2015). SB: San
Briccio; SG: San Giorgio, T: Trissino; M: Montebello; C: Castelrotto; ML: Monte Loffa, MC: Monte Castelon). / Tabella 1: La vegetazione
utilizzata nei siti dell’eta del Ferro della bassa Valpolicella e aree limitrofe (dati 1987-2015). SB: San Briccio; SG: San Giorgio; T: Trissino; M:
Montebello,; C: Castelrotto; ML: Monte Loffa; MC: Monte Castelon).

Crops Trees

Hordeum vulgare, barley (T, M, SB, ML, C, SG, MC)

Abies alba, fir (C)
Triticum monococcum, einkorn (T, M, SB, ML, C)
Triticum dicoccum, emmer (T, M, SB, ML, C, MC)

Picea excelsa, spruce (ML)

Quercus cad., decid. oak (SG, ML, MC, C)
Triticum spelta, spelt (dubious) (C)

Triticum aestivum/durum (naked wheat) (ML, SG, MC)

Carpinus betulus, hornbean (SG)
Ulmus sp., elm (SG, C)

Panicum miliaceum, broomcorn millet (T, M, C)
Lens culinaris, lentil (T, M, ML, C)

Vicia ervilia, bitter vetch (T, M, C, SG)

Vicia faba, horsebean (T, M, SB, ML, C)

Viitis vinifera, grape (SB, SG, MC, C)

Prunus sp., prune (MC, C)
Populus sp., poplar (SG)
Corylus avellana (shells), hazelnut tree (T)

Quercus sp. (acorns), oak (T)




but woods of deciduous Quercus and Carpinus betulus together
with other broadleaved trees such as Tilia cordata, Fraxinus excel-
sior and Ulmus sp. could represent the potential natural vegetation
(ISPRA, 2010).

Here, some small “houses”, made of stonewall and wooden
structures were built, forming part of a larger village covering more
than 1500 m? (Salzani & Bernardi 2021). Sediment sampling had
allowed the study of the charred remains of these structures, called
Houses |, Il, IV and V.

Materials and methods

The analysis has been carried out on the materials found in
three of the buried houses (Houses II, IV and V) and in the larger,
more recent structure (House |) (we use the word “house” according
to Salzani & Bernardi 2021). The former have been described as dry
stonewall buildings enclosing earthen floors. They were built about
450 BCE and abandoned possibly a century later for still unknown
reasons (see discussion on this subject in Salzani & Bernardi 2021).
The walls were sometimes lined with stone slabs. Fireplaces and
postholes were present. House V was divided into two parts by a
probable wooden partition.

Some larger postholes inside House IV, together with a fireplace
and a particular distribution of stone slabs, may suggest some unk-
nown specific craft activity (furnace, silo?).

House Il also contains two fireplaces and some postholes. The
abandonment of the three buildings was probably not as a conse-
quence of fire. This accounts for the relatively small quantity of wood
charcoals found in the samples. The small size and heterogeneity of
the fragments suggest their origin from one or more fireplaces in the
inner part of the houses, and not from structural elements.

The larger rectangular House | (about 116 m?) was built at the
half of 2" century, after the abandonment of the small village, partly
on the ruins of House VI, and was still used during the 1%t century
BCE. It was more extensively sampled for archaeobotany. The house
was built following the same techniques previously used: earthen flo-
or, dry stonewalls, standing stone slabs supporting wooden elemen-
ts of walls. Planks covered a small part of the floor. Also this building
contained a sizable amount of wood with different functions. A fire,
which probably broke out soon after its construction, produced a
remarkable quantity of charcoal and charred fruits.

Sampling concerned 7 stratigraphic units, four of which come
from House |, for a total sediment of ca. 19 L. The samples were
floated in water and sieved through 4 mm and 2 mm mesh. The fine
fraction was subsequently treated at 0,4 mm mesh. Seeds and fruits
were found in 6 units (House |, II, IV, V) but 99% of the remains come
from House .
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The identifications were made using modern comparative col-
lections and photographic atlases (Schweingruber 1990 for charco-
als; Cappers et al. 2006 for seeds and fruits).

Results

Charred wood

All charcoals were collected within the inner part of the houses,
providing some indication of the choice and technology of the wood,
and of woodland ecology.

The six samples display some similarities, but also a few in-
teresting peculiarities (Table 2). The similarities consist in the con-
stant use of deciduous oak timber, two cases (both in House I) being
exclusive use. The difference consists in the heterogeneous compo-
sition of some samples, reflecting their non-selective origin (probably
a random local firewood collection).

The use of wood in the House |

Sample US 158 provides data on the choice of wood used for
some of the inside structures. It consists of 22 sub-samples, contai-
ning large pieces (often > 10 cm) of only three taxa. Aimost all of the
samples are made of only one tree genus (elm, oak and pine). They
may derive from both structural elements (poles etc.) and inner fur-
niture. There was a long tradition of using oak as timber for building
palisades, houses, lake dwellings and monuments during the Euro-
pean (Pétrequin 1996; Rennie 2013; Dufraisse et al. 2015; Knight
et al. 2019; Mller-Scheefel et al. 2020) and Italian (Nisbet & Rottoli
1997) prehistory. It is quite possible that the largest fragments found
in four samples (US 158 F, H, S, U), with > 40 growth rings, belonged
to oak (most probably Quercus gr. robur) beams or planks. In parti-
cular, sample US 158 U, the only one consisting of two different wo-
ods (oak and elm) could be part of a door (Figure 2), as suggested by
the presence of nails and a metal hinge. In US 158 the most frequent
taxon (about 50%) is elm (Uimus sp., probably U. minor Mill.). It was
found in lesser quantity only in another context (House IV). The field
elmis a large tree, growing on fresh deep soils and sometimes taking
over part of oak woodland. According to P. Lieutaghi (1975: 552) its
wood, most requested by wheelwrights, is resistant to compression,
it is easy to work, and it is often used for structures lying in water or
in wet soils. In the case of House |, it could be used to form the wo-
oden portions of the floor. In the northeastern corner a burnt curved
alignment, possibly suggesting the presence of a barrel, is made
of elm wood (Figure 3A, 3B). However, the recognition of part of a
wheel hub in the same spot (Salzani, pers. comm. January 6, 2021)
would also qualify the curved structure as a part of a wheel. The
presence of elm in the vegetation close to the site could eventually

Table 2: Charred timber from the houses. Number of analysed fragments are shown, except for US 158, where taxon/sample is shown. /
Tabella 2: Essenze legnose carbonizzate nei diversi edifici. Sono indicati i numeri di frammenti analizzati, tranne che per US 158, di cui si €

specificato il numero di ogni taxon per campione.

us 111 Us137 US 158 A-Z Us 173 us 210 US 266
House | House | House | House | House IV House V
Taxa/Volume mL 9500 2200 3045 1700 450 650
Taxus sp. 4
Pinus sp. 6
Fagus sylvatica 6
Quercus caduc. > 1000 > 1000 4 28 2
Carpinus betulus sp. 25 2 17
Ulmus sp. 11 2
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be related to its well-known use as vine stakes mentioned by clas-
sical authors. The occasional presence of a single grape pip (House
IV) would give some support to this assumption. In the same NW
corner a concentration of pine charcoal points to the presence of
some unidentified structure, possibly related to the supposed barrel.

The occurrence of conifer wood is interesting. Light-demanding
pines (belonging to the xylotomic group P sylvestris L., Scots Pine)
grow on light soils and could be found on the lower slopes of the
surrounding hills. Carpinus betulus L., hornbeam, is definitely a lo-
cal species forming, with oaks, alders and ashes, one of the typical
forest associations in the Po Plain. Hornbeam charcoals have been
found in US 173, part of a fireplace at the bottom of a structure in-
terpreted as a possible chimney.

Possible evidence of tree fodder

Some of the charcoal fragments exhibit large dimensions, re-
gular growth rings, very wide tree ring curvature in the totality of the
cases (Figure 4A) which suggest, on the one hand, their provenance
from the collapse of large structural elements (poles etc.) of the inner
parts of the houses and, on the other, their origin from well selected
adult trees. In several instances (US 111) large oak fragments with >
50 regular growth rings suggest prolonged uniform climate and soil
conditions.

In US 137 several occurrences of irregular growth on oak
charcoals were found (Figure 4B). A series of large rings (n. 1) is

Figure 2: Large charred tabular fragments (EIm, Oak), US 158 U,
House I, possibly deriving from a door (phot. courtesy L. Salzani). /
Figura 2: Grandi frammenti tabulari di carboni (Olmo, Quercia) US
158 U, Edificio |, forse originati da una porta (foto L. Salzani).

Figure 3: House |, NW corner. A: distribution of large fragments
(planks, staves) of charred wood. Blue: Quercus sp. (deciduous
oak); Green: Pinus sp. (cf. Scots Pine); Red: Ulmus sp. (EIm). C, E,
D, | correspond to the curved feature (barrel? wheel?) shown in 2B
(courtesy L. Salzani). / Figura 3: Edificio |, angolo NW. A: distribuzio-
ne di grandi frammenti carbonizzati (da assi o doghe). Blu: Quercus
sp. (Quercia caducif.); Verde: Pinus sp. (cf. Pino silvestre);, Rosso:
Ulmus sp. (Olmo). C, E, D, | corrispondono alla struttura incurvata
(botte? ruota?) presente in 2B (fot. L. Salzani).



followed by a sequence of very narrow rings, with greatly reduced
summerwood (n. 2-7), after which the growth becomes regular again
(n. 8-10). Several factors can affect this anomaly in cambium activity
(the embryonic tissue controlling the radial growth of the stem), such
as pest attack, prolonged cold spells, onset of drought and leaf fall.
This last case can depend on a variety of reasons, among which
pastoral woodmanship, resulting in a reduction of leaf cover and,
at worst, its total loss during the period of photosynthetic activity
(Schweingruber 2007). The ensuing sharp reduction in the reserves
stored by the tree, used for the growth in the following year, deter-
mines the significant reduction of the ring. We have no clear eviden-
ce, in the examined cases, of pathogenic organisms: neither insect
galleries nor fungal hyphae were found in the analysed charcoals. A
climatic cause seems less probable. Data of diverse origins show
that, following the well-known climatic crisis, which started around
1250 BCE, European climate did not have harsh episodes but was
stable between 350 BCE and the Roman conquest — the chronolo-
gical interval of Gargagnago (Zolitschka 2003; Bluntgen et al. 2011).
What about an anthropogenic origin?

Admittedly, one of the most cited pieces of evidence of trim-
ming/shredding — that is the frequent presence of long and fairly thin
branches of similar diameter (Out et al. 2018) — is absent in Garga-
gnago samples, where large fragment sizes are prevalent. However,
the possibility that the observed anomalies in the growth rings be a
consequence of human activity on oaks is reinforced when taking
into account both the interest shown by the inhabitants in the use of
acorns, and the presence, in some samples, of scars/kinks of died-
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back branches (Figure 4C) and lastly, but not least, the occurrence,
amongst the archaeological materials, of a billhook, a tool typically
related to the cutting of foliage from trees. Interestingly, the tool was
found in the US 137 of House |, containing a large volume of oak
charcoal and dozens of whole and split acorns.

According to A. David, the author of a well-documented the-
sis on agricultural iron tools in France (David 2010), the mechanical
properties (shape, weight) of the Iron Age French billhooks (serpes)
match two categories. The smaller ones represent a tool appropriate
a la taille et I'entretien de plantes arbustives ou a I'ébranchage, the
larger ones could allow de couper, avec un manche de longueur
moyenne ou longue, et par percussion lancée, des branches d’un
diametre moyen (David 2010: 87). The author suggests a similar use
for the large billhooks too, particularly when they are extremely cro-
oked, suitable for pruning and therefore used for feeding animals (op.
cit. 89); in this case hafting seems to be of particular importance.

The wood in the other houses

The charcoal in Houses IV and V shows a more varied pictu-
re. Oak and elm are present but not exclusively. The fragments are
generally small and in lesser quantity. Because of their mixed com-
position, the samples seem to have originated by the dispersion of
charcoal from fires lit on the room floors, mirroring the local wood
composition. However, the presence of yew (Taxus baccata L.), a
shadow-loving species, is worthy of mention, suggesting provenan-
ce from a higher vegetation belt. Beech (Fagus sylvatica L.), present

Figure 4: A: Quercus sp. (deciduous oak) charcoal with regqularly spaced tree rings (US 111); B: Quercus sp. (deciduous oak) with narrow
rings, US 137. Bar: 0,5 mm. C: Knot in oak wood (US 111), possible evidence of shredding. Scale in cm. D. Knot formation as a consequence
of shredding on Q. cerris (photo R. Cevasco 2004, Monte Nero (Ferriere-PC), archive LASA, Genoa Univ.). / Figura 4: A: carbone di Quercus
sp. (caducif.) con anelli regolari ed ampi (US 111); B: carbone di Quercus sp. (caducif.) con anelli stretti, US 137). Scala 0,5 mm.C: nodo (su
Quercus sp.) da possibile taglio di ramo (scalvatura?), US 111. Scala in cm. D: nodi prodotti da scalvatura su Q. cerris (foto R. Cevasco 2004,

Monte Nero (Ferriere-PC) archivio LASA, Universita di Genova).
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in US 210, could come from the same, not local, ecological belt.

Seeds and fruits

Out of some 16L of sediment come 1461 seed and fruit re-
mains. Almost all of these were found in House |, with a higher con-
centration in US 111 (Table 4).

Both distribution and composition of the remains indicate that
they are heavily conditioned by the local taphonomy. Firing and char-
ring in House | are responsible for the excellent preservation of the
remains (1452 in total), while in the other houses the record is di-
scontinuous and partial (Figure 5).

The acorns

Altogether 1371 acorn remains of one or more undetermined
species of deciduous oak(s) were collected from House | (Figure 6).
370 of them are whole nuts; 1001 are kernel halves; few cupules and
many thin pericarp fragments are also present.

The morphology of the fruit and its adnexa (Figure 7) does not
enable the identification of the oak species growing near the site (Q.
cerris, Q. robur, Q. pubescens, Q. petraea being the more probable).
It would be necessary to verify if the acorn is sessile or not, the ele-
ment distinguishing Q. robur from Q. petraea and Q. pubescens, but
the identification is not possible on isolated acorns. The few cupules
do not belong to Q. cerris, as they lack the long linear scales.

The largest cupule fragment shows appressed scales. Mean
diameters on a sample of 67 acorns are: length (L) 2.4 cm; width (w)
1.3 cm. The index L/w is 1.85. The morphometric variability is high
Ly 1.6 L0 8.0, w 0.9, w2 1.7) (Figure 8A and 8B, Figure 9).

All'acorns are present in House | alone, which makes it plausible
that the building served, wholly or partly, as a store or deposit for
the crops from woodlands, gardens and fields, as suggested by the
presence of cereals, legumes and few weed grains.

US 111 does not contain specific structures, like storage pits or
jars, suitable for containing the acorns, which were found scattered
on the floor. Since keeping acorns on the ground is not the ideal way
of storing them, we can therefore imagine that, as a consequence
of a fire that destroyed the wooden structures inside the room, they
may have fallen from a shelf, or from the previously mentioned round
feature of NW corner, or from a container like a leather or rope bag

hanging above the floor, as shown in one French instance at least
(Marinval 2008). At Fiavé-Carera (Bronze Age) analyses of a pot con-
taining a few acorns and leather fragments showed the contents to
have been treated with tannins (Evans 1994).

Adding together the whole fruits, the halves and the fragments
found in US 111 we get a total of at least 550-600 whole nuts. Since
the volume of the sediment containing the acorns is less than 10 L,
the density is around 60 acorns/L. A lesser concentration is found
also in US 137 (41/L); in US 158 it is much higher (265/L). These fi-
gures suggest the existence of a storage place where the fruits could
dry out to be subsequently prepared for consumption. The acorns
charred because of two possible factors: either by chance during
crop processing (roasting), a necessity to reduce the effect of tannin
that makes the fruit unsuitable for human consumption; or it was the
consequence of a devastating fire, which seems congruent with the
present archaeological evidence.

In findings of large acorn deposits in pre- and protohistoric ar-
chaeology, it is always questioned whether they were intended for
feeding pigs or for human diet. It has understandably been observed
(f.i., Jergensen 1977; Deforce et al. 2009) that the shelled nuts, the
absence of cupules and pericarp surrounding the seed indicate a
lengthy preparation of the crop, which does not match the idea of
livestock fodder adequately. Furthermore, swine are usually left to
graze freely in the woods. During the early Middle Ages, however,
the custom of collecting acorns and preserving them as winter food
for pigs was also known (Comba 1988: 58). In Gargagnago only 8
cupules are preserved and the seeds have no pericarp. Some do-
zens of fragments of the latter were found, possibly due to burning
and ensuing fragmentation of these fragile elements.

In northern ltalian archaeobotanical records, acorns are pre-
sent in more than 60 sites since Early Neolithic (Table 5). Acorns
were found in many ancient excavations but these are not repor-
ted in Table 5, due to their dubious chronology. Frequently what is
found are only burnt cotyledons, occasionally whole fruit, and even
more rarely, cupules or other fruit parts. Findings with more than
100 acorns are exceptional, but even the ones with more than 10
remains are infrequent. This accounts for the reduced likelihood of
preservation of the fruit, except in the special conditions of carboni-
zation or anaerobic environments.

Figure 5: Seeds/fruits. 1: Fragment of Quercus sp. cupule (US 111); 2. Vitis vinifera L. (US 210); 3: Panicum miliaceum L. (US 210); 4: Sola-
naceae (US 211); 5: Lens culinaris Medik. (US 211), 6: Vicia ervilia (L.) Willd. (US 111); 7: Lathyrus sp. (US 111); 8: Undetermined (possible
catkin fragment of Quercus sp., US 111); 9: Vleronica hederifolia L. (US 111); 10: carbonized larva of Curculionidae, cf. Sitophilus granarius
L. (US 111). Bar T mm. / Figura 5. Carporesti. 1: frammento di cupula di Quercus sp. (US 111); 2. Vitis vinifera L. (US 210); 3: Panicum mi-
liaceum L. (US 210); 4: Solanaceae (US 211); 5: Lens culinaris Medik. (US 211), 6: Vicia ervilia (L.) Willd. (US 111); 7: Lathyrus sp. (US 111);
8: Non determinato (possibile frammento di amento di Quercus sp., US 111); 9: Vleronica hederifolia L. (US 111); 10: larva carbonizzata di

Curculionidae, cf. Sitophilus granarius L. (US 111). Scala 7 mm.
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Table 4: Seed and fruit remains, expressed as number/taxon / E’ riportato il numero di elementi per ogni taxon.

us 111 Us 137 US 158 Us 147 US 210 US 266
House | House | House | House Il House IV House V
Volume 9500 mL 2200 mL 400 mL 2900 mL 450 mL 650 mL

Quercus sp. whole acorns 316 38 26

Quercus sp. halves 435 102 163

Quercus sp. acorn fragm. 276

Quercus sp. cupula 5 3

Quercus sp. buds 1 4 2

Triticum aestivum/durum naked wheat 2 1

Panicum miliaceum broomcorn millet 1 1

Lens culinaris lentil 19

Lens culinaris lentil fragms 38

Pisum sativum pea 2

Vicia faba horse bean 1

Vicia ervilia bitter vetch 4

Lathyrus sp. grass pea cf. 1

Medicago lupulina cf black medick 1

Veronica hederifolia ivy-leaved speedwell 10

Veronica agrestis green field-speedwell 1

Solanaceae 1

Vitis vinifera grape 1

cf Sitophilus granarius larva 1

Indet 2 3

Total 1,115 144 220 3 2 3

Figure 6: US 111 of House I, containing hundreds of charred
acorns. Bar: 2 cm. / Figura 6. US 111, Edificio |, contenente centina-
ia di ghiande bruciate. Scala: 2 cm.

Figure 7: Acorn (Quercus robur) morphology, from Gaertner, 1788,
Tab. 37. / Figura 7. Morfologia di ghianda di Quercus robur (da Ga-
ertner, 1788), Tab. 37.
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Table 5: Acorns mentioned in northern ltalian archaeological sites from Early Neolithic to Early Middle Ages.
/ Siti con documentazionearcheologica di ghiande in ltalia settentrionale, dal Neolitico antico all’Alto Medioevo

Age

Sites and reference

Early Neolithic

Middle Neolithic

Late Neolithic

Lugo di Romagna, Sammardenchia, Piancada (Rottoli & Castiglioni 2009), Lugo di Grezzana (Rottoli
et al. 2015)

Bannia Pal. Sopra (Rottoli & Castiglioni 2009), Bazzarola (Carra & Ricciardi 2007), Masera (Rottoli &
Castiglioni 2009), Tosina Monzambano (Castiglioni & Rottoli 2014), Pian del Ciliegio (Arobba & Cara-
miello 2009), Arene Candide (Arobba & Vicino 1997-99), Valgrana (Rottoli & Castiglioni 2009)

Bannia Pal. Sopra, Mt. Covolo and Masera (Rottoli & Castiglioni 2009), Palu di Livenza (Corti et al.
1998), Santa Maria di Cuorgné (Cima 1998)

Pescale (Mansuelli & Scarani1961), Grotta Farneto (Ruffini 1975),Isolino di Varese and Lagozza (Rot-

Neolithic toli & Castiglioni 2009)
Copper Ade Meduno, Bressanone and Monte Covolo (Rottoli & Castiglioni 2009), Vho (Castelletti & Maspero
PPerAg 1992), Casatico Marcaria (Biagi 1983)
Earlv B.A Cisano (Nisbet 1996), Canar (Castiglioni et al. 1998), Fimon Molino Casarotto (Broglio & Fasani 1977),
Y BA Molina di Ledro and Barche di Solferino (Costantini et al. 2003)
Ponte S. Quirino (Gerdol & Stacul 1978), Poviglio and Monte Leoni (Costantini et al. 2003), Lagusello
Middle B.A. (Carra 2012), Monterenzio (Carra 2013), Cisano (Nisbet 1996), Povegliano (Motella De Carlo 1997),
Dosso Rotondo (Nicolis et al. 2016), Valeggio sul Mincio (Costantini et al. 2003), Vho (Rottoli 1997)
Late BA Ponte S. Quirino (Gerdol & Stacul 1978), Poviglio and Monte Leoni (Costantini et al. 2003), Lagusello
o (Carra 2012), Monterenzio (Carra 2013), Feniletto (Salzani 1982), Belmonte (Nisbet 1986)
Sant’Ambrogio (Malavolti 1950), Parma (Avetta 1909), Lazise (Castelletti et al. 1992), Santuario di La-
“Bronze Age” sino (Costantini et al. 2003), Fiave (Jones & Rowley-Conwy 1984), Lucone Polpenazze (Simoni 1969),
Uscio (Nisbet 1990), Zignago (Castelletti 1974)
' Monterenzio (Carra 2013), Trissino (Balista et al. 1982), Monte Trabocchetto (Arobba & Caramiel-
First LA.
|02004)
Late I.A. Bergeggi (Nisbet 1987b), Uscio (Nisbet 1990), Bec Berciassa (RittatoreVonwiller1952)
Aquileia, Campi Riva Garda, Nago Torbole, Combolo-Teglio, Casalla and Desenzano (Bosi et al.
Roman 2020), Verucchio (Sala & Rottoli 2018), Cremona (Castiglioni & Rottoli 2017), Manerbio (Rottoli &
Castiglioni 2011), Vho (Castelletti & Maspero1992), Angera and Cerrione (Rottoli & Castiglioni 2011),
Pieve del Finale (Arobba & Murialdo1996), Peveragno (Motella De Carlo 1996), Vercelli (Nisbet 1984)
Early Middle Ages Vercelli (Nisbet 1984)

Figure 8: A: Acorns (Quercus sp.) from US
111. Bar: 5 cm. B: Morphometric variability
in acorns, US 111. Bar 1 cm. C: Shaking
oak branches with a pole, for collecting
acorns and feeding pigs, c. 1470. Panels
from the choir, Ivrea cathedral, now in the
Museo Civico d’Arte Antica di Torino. From
F. Mallé, 1965, Tab. 73. / Figura 8. A: Cam-
pioni di ghiande (Quercus sp.) da US 111.
Scala 5 cm. B: variabilita dimensionale di
ghiande in US 111; scala 1 cm. C: Scuoti-
tura di rami di quercia per la raccolta delle
ghiande e la nutrizione dei maiali, c. 1470.
Pannelli del coro della Cattedrale d’lvrea,
ora al Museo civico d’arte antica di Torino.
Da F. Mallg, 1965, Tav. 73.
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Figure 9: Figure 9. L/w index on 40 acorns, US 111.
/ Indice L/w su un campione di 40 ghiande da US 111.

Other seed/fruit remains

Almost all other seed and fruit remains were found in House |,
US 111 (Table 4). They are all carbonized.

Although wheat and broomcorn millet are rare, their presence
shows that cereal agriculture was practiced on the site and therefore
they were probably also preserved in other village structures. Cereals
were commonly grown in the whole region, as shown in Table 1.
Almost all studied sites contained cereal remains, even if in different
form and quantity, certainly because of the diverse treatment con-
ditions and taphonomy. What makes Gargagnago interesting is the
contemporaneous presence of five species of legumes, two of which
were found for the first time in the area (peas and grass peas). They
are typical horticultural crops, possibly growing close to the houses:
hoe agriculture, as an integration to plough crops. Lentils are best
represented, while also being present in a large quantity at Monte
Loffa, and in numerous other sites.

The only grape pip found is not intact, lacking its beak. It is
therefore not possible to identify it as the cultivated or wild form. For
only one element, the use of the diverse biometric indexes is not
appropriate. In some other Iron Age sites of the region, vine seems
to be cultivated (Table 1).

Seeds of the few wild species found in the samples belong to
herbs growing on ploughed fields, pastures, meadows (Medicago
sp.) and on nitrogenous soils (Veronica spp., Solanaceae).

In US 111 (House |) a carbonized larva of Sitophilus granarius
(wheat weevil) was found (Figure 5.10).

The insect develops inside the wheat grains, causing severe
damage to crops in the stores. Its presence reinforces the possibility
that House | served, at least partly, as a food storehouse for humans
and animals.

Conclusions

Fodder tree leaves

The assumption of the prehistoric use of leaf-fodder goes back
ca. 80 years. It was advanced by some Scandinavian palynologi-
sts (Faegri 1944; Troels-Smith 1960; Iversen 2002 [1967]), trying to
explain one of the more controversial problems in wood ecology,
i.e. the sudden rarefaction of elm trees in the woods of central and
northern Europe around 3000 BCE. It was suggested that the syste-
matic pruning of this tree for feeding cattle would have been such
as to inhibit blossoming, therefore preventing pollen formation and
causing its absence in the palynological record. Since then, many
conclusive data on the prehistoric use of fodder trees have been ga-
thered. Admittedly, in some waterlogged sites, cutting tree branches
was a coppicing technique to obtain poles and rods (Knight et al.
2019). However, in many other instances, increasing archaeobota-
nical evidence points to the use of shredding (it. sgamollo, scalva-
tura) and pollarding (it. capitozzatura) as a long-standing tradition
of foddering livestock with leaves, barks and twigs. The evidence
generally depends on the presence of small branches and twigs,
on growth ring properties, on (goat/sheep) dung-derived plant ma-
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terials and the joint analyses of pollen/wood in a pastoral site. Eth-
nographic observations also inspire diverse lines of research, though
this practice has disappeared almost everywhere in Europe, and is
preserved only in some remote areas of the Near East (Figure 10).
On such terrain, this practice has been suggested for the Neolithic
in Liguria (Maggi & Nisbet 2000; Arobba et al. 2014) and Lombardy
(Castelletti & Maspero 1992), for the Bronze Age in Trentino (Karg
1998) and, dubiously, for the XIV century AD in Udine (Castiglioni &
Rottoli 2003). This practice is better and more widely documented in
the cave sheepfolds and sheds of southern France and the Pyrenees
(Thiébault 2005, 2006; Delhon et al. 2008), in the Swiss (Akeret et
al. 1999; Haas et al. 1998) and French lake dwellings at Charavines
(Bocquet 2012) and Chalain (Pétrequin et al. 2015; Pétrequin P. and
Pétrequin A.M. in press, 2021). Some anomalies (an over-represen-
tation of some taxa, like ash and hazelnut tree) recorded in pollen
and charcoal diagrams could point to a selection of these as fodder
trees, and not for the use of their wood or fruits. For a more complete
bibliography and notes on the main fodder trees in prehistory and
ethnography, see Castelletti (2013).

Fodder tree leaves, as a normal way of feeding herbivores, is
much older than hay: scythes were invented only recently. A scythe
is a tool used to produce hay for the winter. Out of more than 250
tools described as scythes (Nillesse & Buchsenschutz 2009) none
seems to be earlier than V century BCE and those with a reliable
date belong to the late Iron Age. (We therefore cannot exclude their
use — and that of hay — at Gargagnago). Previously, feeding had to
be largely based on tree leaves, whose high nutritive value was well
known by ancient shepherds and recently chemically determined
(Hejcmanova et al. 2014). The collection could easily be made by
hand, or using metal or stone billhooks, and was, in some way, a
kind of specialized job. Virgil, who certainly knew the question first-
hand, employs the word frondator to define who is in charge of cut-
ting the leaves from the trees (Eclogues |, 57). However, even when
hay production became the usual way to feed herbivores, adding
dry tree leaves to herbs was regarded as a useful, even necessary
technique to boost milk production (Kruker & Niederer 1982).

At Gargagnago a practice exclusively linked to oaks and their
leaves has been preserved in an exceptional way. However, in the
ethnographic record of recent centuries (Brockmann-Jerosch, 1936)
herbivores are fed, when necessary, with almost all tree species, in-
cluding conifers. In some instances, leaves served also as human
food. Brockmann-Jerosch mentions the occurrence of Elm leaves
ground to make a kind of flour. The use of the acid fermentation of
leaves as a preservation technique for human and cattle consump-
tion is described also by A. Maurizio (1932 [2019]), duly commenting
on it as an example of the passage from human to animal foodstuff
and vice versa (p. 219). Even as late as the XVIII century — but cer-
tainly the tradition is rooted in more ancient periods — in the area
around Verona “a very broad deep pit” was dug and filled with seve-
ral alternate layers of dry leaves and branches of unripe grapes. The
ensuing fermentation was such as to produce “extraordinary effects”
on “horned cattle”, enjoying this treatment “with a greediness which
can hardly be conceived”, and sheep “devour it” (Symonds 1790:
209-210). This kind of pits could persist as an archaeological featu-
re, though their field recognition may be difficult due to the probable
lack of organic and archaeological remains.

Some authors (Rowley-Conwy 1982; Maggi & Nisbet 2000;
Thiébault 2005) have tried to theoretically estimate the impact of
ruminants fed with tree leaves on Holocene woods. Even through
different approaches, they attain relatively similar results. On the as-
sumption that winter food consists of only tree foliage for ten cows,
and taking into account a rotation of 2 to 4 years’ crop, this would
require at least between 3 to 5 ha forest. S. Thiébault duly notes that
such suggestive data — admittedly to be taken as an extreme case
— contrast critically with the widespread idea of the forest as the hor-
rendum desertum that, in the Middle Ages perception, would have
encircled the abbey of Fulda (Wickham 1990: 482) and, in general,
the whole of continental Europe. On the contrary, it would present
itself, at least since late prehistory and in particular areas, as a woo-
ded space purposely “cultivated” and “cultural”, whose composition
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mirrored the economic requisites of the neighbouring farmer/she-
pherd villages. Even certain species of oak, apparently so rebellious
to domestication, have sometimes been pruned in order to produce
the maximum acorn yield (Howes 1948: 173).

Acorns

There is a large archaeobotanical record (f.i. Vencl 1996; De-
force et al.2009; Mason & Nesbitt 2009) of the prehistoric food use
of acorns, dubiously starting in the Middle East Acheulean (Go-
ren-Inbar et al. 2002), besides the copious mentions in Greek and
Latin literature.

In the Mediterranean countries, prehistoric balanophagy was
one of the important food resources, often integrated with dairy
pastoralism and acorn collection in an agro-pastoral community
(Lewthwaite 1982).

This phenomenon was definitely helped by the better food qua-
lity of the acorns of Quercus ilex, the most frequent Mediterranean
oak. Acorn use in Sardinia (Bakels 2002; Lo Schiavo et al., in press)
and Apulia (Primavera & Fiorentino 2013) parallels to the large acorn
stores in Mediterranean France and in Corsica (Bouby et al. 1999;
Bouby 2014; Peche-Quilichini et al.2020). Nevertheless, as shown
by the (probably incomplete) data reported in Table 5 referring only to
northern Italy, and by many others from central and northern Europe,
more oak species have provided a non-negligible food resource to
prehistoric human communities.

Historical, iconographic and ethnographic records can supply
information on the way acorns were gathered and on their subse-
quent processing, which unfortunately have not been preserved at
Gargagnago. The fallen, ripened acorns could be collected on the
ground at the beginning of autumn, or even earlier, by shaking the
branches with poles.

Both the unknown author(s) of Antologia palatina (11, 417)
(Pontani 1980) and Zenobius in Proverbs (Il, 41; Ill, 58) (Leutsch
& Schneidew 1839) use the Greek verb balanizein to indicate the
action of branch-shaking in order to drop acorns, a widespread
practice during the last centuries of the first millennium BCE and
later. In the 1400s the technique of shaking branches with a pole,
damaging the tree, was still so common in northern ltaly to force the
forestry authorities to enact rigorous sanctions to prevent it in several
districts (Comba 1988) (Figure 8C).

Processing the crop, its use for leather tanning and the value of
acorns as food in ethnography are fully referenced in S.L.R. Mason’s

studies (Mason 1992; 1995). The nutritional value of acorns, most-
ly rich in carbohydrates, was well known to medieval authors, who
recommend them as pig food “imperocché non solamente ingras-
sano, ma danno dilettevol sapore alla carne” (De’ Crescenzi 1304:
9, LXXVII) [“because they not only make pigs gain weight, but make
the meat taste good”]. It is examined from the viewpoint of energy
output and chemical composition by several authors (Karg & Haas
1996; Hosch 2004; Mason & Nesbitt 2009; Garcia-Gomez et al.
2017), all recognising the importance of acorns in the human diet.

It has frequently been claimed that only in a period of crisis or in
peculiar constraining environments, acorns would have contributed
to supplying the necessary fat and sugar source to diet. However,
experiments on the various ways of processing acorns to obtain
flour, bread and biscuits show they are a kind of food not necessarily
consumed only in time of famine (Salkova et al. 2011). Furthermore,
their use as a coffee substitute is well known. Malt extracted from
acorns has been used for producing beer (Howes 1948: 172).

We do not know how the collected acorns were further proces-
sed before consumption at Gargagnago, and their relative impor-
tance in the human diet. What we know is that they were all shelled,
therefore ready for further treatment. Furthermore, the analyses indi-
cate that the distribution and nature of the archaeobotanical remains
clearly point to a different use of the houses, with acorns being sto-
red meticulously in a specific place. Additionally, during the late Iron
Age, an agro-pastoral economy was well developed on the site,
integrated with forest resources. The presence of field and garden
crops, together with the numerous data on the agriculture practiced
in the region, suggests that the often-submitted idea of prehistoric
acorn consumption only or mostly linked to periods of famine does
not generally apply. On the contrary, it could have been an important
and stable element in the local tradition.
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Figure 10: A. Extensive use of shredding in a Quercus infectoria wood, Hakkari region (Eastern Anatolia). The leafy branches are stored in
a conical haystack without any protection. B. Storage of leafy branches in trees, Uludere region (Eastern Anatolia). Phot. R. Nisbet, August
1990. / Figural0. A. Estesa pratica di scalvatura su Quercus infectoria, regione di Hakkari (Anatolia orientale). Qui le frasche sono accumulate
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