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Strabo's Geography is one of the main sources that archaeologists use for the study of the
Castro Culture’s (Iron Age in north-western Iberia) customs on food and consumption. In his
description, he affirms that during two thirds of the year, those mountaineers fed on the
acorn. The archaeological evidence shows that these people were mainly farmers; therefore
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Strabo presents this idea of gathering and poor agriculture in an attempt to contrast Castro
Culture with a civilized image of Rome. However, the gathered products would constitute an
important part of their diet, as the common finding of acorns in a substantial number of
settlements seems to indicate.

"For two thirds
of the year the
mountaineers feed on
the acorn, which they
dry, bruise, and
afterwards grind and
make into a kind of
bread, which may be
stored up for a long
period."

Strabo, Geography, I,
3, 7. Translation by
Falconer & Hamilton
(1903)

Introduction

Literal interpretations of classical texts, like this Strabo quote,
installed the vision of a precarious agriculture during the Iron
Age in north-western Iberia (VIII-Il BC) among archaeologists
and historians.According to them, these societies would have
been eminently cattle breeders and gatherers with an incipient
agriculture. This interpretation was hegemonic for decades,
but through critical review of classical texts (Bermejo 1983 &
1986) and thanks to the advances in archaeobotany (Vazquez
1975, 1994; Dopazo et al. 1996) we can finally observe a much
more complex reality, in which crops and forest resources
management were complementary.

From the Study Group for the Prehistory of North-West Iberia
(GEPN), we have opened a new line of research focused on
food and consumption in the Iron Age in north-west Iberia.

One of our first steps in this area was the study of the
operational chain of bread production in the Iron Age. Acorn bread has been subject to
experimentation before, the most notable is probably the one made by Queiroga, Oliveira
and Pereira in northern Portugal (1991). Following their experiments, our primary goal was
the reconstruction of the acorn bread production process, paying attention to the different
technical possibilities and problems, especially to steps such as extraction of tannins, grinding
and baking.

Farming and gathering for bread making

Findings of seeds of different cereal species are very common in north-western hill forts
(Dopazo et al 1996; Parcero et al 2007). Different varieties of wheat (Triticum) are the most
commonly found cereals on Iron Age settlements as of today. Others found include several
types of barley (Hordeum), oats (Avena sativa), common millet (Panicum miliaceun) and
foxtail millet (Setaria italica) (Parcero et al. 2007).

On the other hand, there was at least three species of legumes cultivated in the Iron Age in
north-west Iberia: pea (Pisum sativum), bean (Vicia faba), and vetch (Vicia sativa). The latter
species was traditionally used as fodder for cattle, although ocasionally was consumed in
human diet, as it suggests one of its popular names, "herba da fame" [hunger grass]



(Rodriguez 1958-1961). All these legumes, as well as nuts, can be used for making bread
mixed with cereal flour.

Concerning nuts, archaeologists also have found evidence of hazelnuts (Corylus avellana) in
Iron Age contexts (Dopazo et al. 1996), and the consumption of some species is suspected
due to its presence in palinological record, such as walnut (Juglans regia) or chestnut
(Castanea sativa) (Teira 2010, 142).

Finally, acorns are present in a large number of settlements (See Figure 1), appearing in 41
out of 61 hill forts observed (67.21%), these nuts are mainly preserved charred and peeled.
This could be the result of pre-processing for conservation or for tannin extraction, but they
could have been discarded and burned. However, this wide presence in the archaeological
record should be taken with caution, always bearing in mind the potential overrepresentation
of acorns compared to other seeds. Its large size compared with other remains makes acorns
easier to recover in archaeological campaigns where no archaeobotanical sampling has been
planned.



FIG 1. ACORN PRESENCE IN HILL FORTS WITH ARCHAEOBOTANICAL SAMPLING.

In addition to the considerable presence in carpological record, acorn remains have been
found (starches and phytoliths) by microscopic analysis in mills and ceramic potsherds from
sites like La Campa Torres in Gijon (Juan-Tresserras and Maya 2001), or Toralla in Vigo (Juan-
Tresserras and Matamala 2003).

Our experimentation for recreating and testing the operational chain of different food
products begins with bread, but acorns could be consumed in different ways: simply roasted
or boiled, grinded and baked into cookies, as porridge, or in stews.

Quercusin north-west Iberia



During the Iron Age in north-west Iberia (VIII-Il BC) several species of Quercus could have
produced acorns suitable for human consumption, although the most common and extended
species in this area is Oak (Quercus robur). In southern Galicia and northern Portugal
populations of species like Holm oak (Quercus ilex), Cork Oak (Quercus suber), Gall Oak
(Quercus lusitanica), Kermes Oak (Quercus coccifera) and even Portuguese Oak (Quercus
faginea) could have existed. There could have been species such as Pyrenean Oak (Quercus
pyrenaica) and Sessile Oak (Quercus petraea), especially in mountain areas.

This species list is based on the varieties currently in existence, because from the
archaeobotanical point of view it is impossible to identify the different species of Quercus
through the fruit in absence of cupule, although some remains of cork were found on some
settlements like As Laias, in Cenlle, Galicia (Teira 2010, 144) according to anthracologycal
record of settlements like Castrovite, in A Estrada, Galicia (Martin; Carballo, 2010), the most
common and extended species were deciduous Quercus sp. (Q. robur, Q. petraea & Q.
pyrenaica).

Gathering, preservation and storage

Acorn gathering is a relatively simple job that takes place between September and December,
although depending on the weather it can arrive earlier or later. In our view, it was only
necessary to choose healthy fruit that were not attacked by pests or were rotten, but in the
past they would have also collected it for reuse or as cattle feed. There are two possibilities to
carry out the gathering of fruits: the first would be to pick the ripe fruit from the ground (See
Figure 2), and the second would be to cause the fruit not yet fully mature to fall by shaking
the branches. To make the latter method possible, pruning would be necessary to reduce the
size of the trees that, in the case of oak, reach 40 meters in height. Once harvested, acorns
could be transported in bags or containers of different types made of leather, fabrics, wood
and basketry (Oliveira, Pereira and Queiroga 1991, 255).

To preserve acorns for several months it is necessary to dry them in the sun or fireplace.
Another possibility would be the use of structures such as sequeiros (traditional buildings
from inner Galicia for chestnuts drying) where the fruits could be dried over the fire by
smoking. So far, archaeologists have not found any structure that suggested this use,
although there is the possibility that it was built with perishable materials.Another chance
would be to use the round house's attics for that purpose, using the heat of the fireplace.
Once dried, acorns can be stored in the same attics, silos, granaries or placed in ceramic
containers (Rodriguez Corral 2009, 75).

One of the biggest problems of north-west Iberia”s most common oak (Quercus robur),
unlike Holm Oak (Quercus ilex), is the bitterness of the acorns caused by tannin
concentration.



There are several effective procedures to remove them. One of them is a consequence of its
previous storage in underground silos, which triggers a process of fermentation in the fruit
causing the tannin to disappear or reduce considerably (Renfrew 1973, 154).

There are two primary methods that can be carried out with the newly harvested fruit. The
first consists of roasting the acorns, arranging them into a container or directly on the coals
(See Figure 3). This method is very useful for further conservation as it greatly decreases
moisture in the fruits. Another variant of this method would be roasting them with the ashes
as Pliny suggests (Natural History. 16, 7).

The second method consists in scalding the fruits: putting them in boiling water for about 30-
60 minutes (See Figure 4). This process softens up acorns, making it easier to grind with
saddle querns.

The removal of tannin can also be carried out after grinding the fruits. The Klickitat people,
from the current state of Washington, after peeling the acorns, performed the milling and
deposited flour in holes in the ground with a bed of pine leaves. After they scalded the flour
to facilitate the removal of tannins. Finally, they washed the flour, kneaded it and cooked it
into a flat bread type product (Renfrew 1973, 154-155).

To carry out the grinding, the inhabitants of the settlements had several artefacts at their
disposal, as the archaic saddle querns (See Figure 5), of Neolithic tradition, consisted of two
parts. The first, the lower stone (bed stone) remains fixed. The second part, the upper stone
(rubber), is mobile and smaller. The operation of this mill is based on the friction produced by
the moving part against the bed stone with a swinging motion.

The resulting flour in the case of cereals is relatively rough, but of course this depends on the
time that was lent to the task of reducing it to the fullest and the possible removal of the
posterior bran sifted through. One must add that one of the biggest advantages of saddle
querns are they versatility because they can be used to grind grain and larger fruits, such as
acorns.

The second type of mill registered in the north-west Iron Age is the rotary quern, consisting of
two circular pieces of stone, the first immobile lower stone is known by the name of meta,
and an upper piece, the catillus, rotates on the first one grinding the grain or fruit previously
crushed. The biggest advantage of this type of mill is saving time, since the flour obtained
does not differ much in quality compared to the swing mill. It is estimated that to make a kilo
of flour with a saddle quern it would take around an hour and a half, while a rotary quern
could achieve the same amount in only ten minutes (Carballo, Concheiro and Rey 2003, 103).

For years rotary querns were considered to be a Roman introduction. This thesis is further
put into question due to the chronostratigraphic data obtained from Galician sites like



Cortegada (Silleda), O Achadizo (Boiro) or A Forca (A Guarda), which date the appearance of
these artefacts to the beginning of the second Iron Age, around the fourth century BC
(Carballo, Concheiro and Rey 2003, 97).

For grinding nuts, in addition to saddle querns, existed other artefacts, such as mortars and
those known as stones with cups or granite tables (large granite blocks with carved cups that
could be used for grinding), which appear especially in the north-eastern area of the Castro
Culture, in western Asturias settlements as Coafia, Mohias (Coafia) or Pendia (Boal). (Santos
2006,).

Another kind of mortar that can fit in Iron Age chronologies are known in Portugal as pio de
piar os milhos (Coelho 1986, 112). This device consists of a stone, with cylindrical or conical
shape, with a central cavity, as a large mortar. One possible protohistoric parallel of these
artefacts exists in the town of Sdo Joao das Arribas (Miranda do Douro), in north-eastern
Portugal (Ferreira 2004).

During our bread experiments mixing acorn flour with wheat flour, the percentages of acorn
range oscillate from 20% to 50% of total volume. When blending acorn flour with wheat flour
and yeast it would be possible to obtain leavened bread because of the elasticity of gluten. A
higher content of acorn flour will result in more compact and less fluffy bread.

The method to make sourdough is very simple: just mix equal parts wheat flour (if possible
with bran) and water. After about 4 or 5 days fermenting the sourdough is ready to be used.
Yeast also can be picked up from the beer, so the use of its properties was not a secret to Iron
Age peoples. However, unleavened bread still remains as a plausible option, mainly if wheat is
absent from the recipe, considering that millets or barley has not the same proportion of
gluten than the first one. Once the sourdough is added, it is necessary to leave the dough to
rise for a time of 2-8 hours in a warm place, for example near the fireplace, because yeast
needs temperatures between 20 and 30 degrees to develop properly.

Salt is another optional addition. Its acquisition was not difficult considering the access to the
sea water or the existence of trade with producing areas such as Villafafila (Zamora), which
has been operating since prehistoric times (Valiente and Ayarzaguena 2005). Also salt could
be extracted by mining, as in some areas of the Cantabrian Mountain (Fernandez 1994, 137).

Baking

The baking of bread could be done following various methods, and we tested two of them
with positive results, the first consists of depositing the dough coated with collard leaves (See
Figure 6) in the coals of a fireplace. This method might have been the most common due to
its simplicity and the absence of ovens in most settlements. Collard (Brassica Oleracea) was
traditionally used for baking bread on fireplaces in rural Galicia. In addition, Brassica/Sinapis



are present in the archaeobotanical record (Teira 2010, 141), and in organic remains
analisys(Prieto et al. 2005, 197) from some hill forts.

The existence of pieces such as Tipo Mifio Bowls (Rey 1991), which could be used as covers
(See Figure 7), led us to test similar pieces of traditional pottery, as the buleira from Gundivos
(Sober, Lugo, Galicia). After heating the fireplace base, coals buleira. Finally coals are placed
around and over the cover, creating a cooking chamber that radiates heat from all sides (See
Figure 8).

Another way for baking with clear archaeological evidences are the stone ovens, such those
that we can found in Santa Trega, cooking in a stone oven needs, like in fireplaces, a previous
process of heating, usually made with a high calorific intake wood. After cleaning the oven, it
is necessary to leave a few coals at the entrance to stop heat loss (Oliveira, Pereira and
Queiroga 1991, 265). Once placed inside the dough, the oven would be sealed with mud or
cattle excrements. After completing this step, half an hour would be enough to complete the
baking process (Oliveira, Pereira and Queiroga 1991, 266), the same time as in the previous
methods (See Figure 9).

Conclusions

With regard to experimentation with acorn bread, we can draw several interesting
conclusions. The first refers to the system of removal of tannin. From our point of view, both
ways (cooking and roasting) are perfectly feasible in its use for specific utilitarian reasons.

The biggest advantage in roasting is dehydration, something that is necessary for
preservation. As for boiling, its biggest advantage is the softening of fruit, a feature that
facilitates the grinding process, as well as the possibility of utilizing waste water from boiling
acorns for the preparation of dyes, or tanning skins (Renfrew 1973, 155).

Concerning grinding, we must say that, despite the rudimentary process, the quality of flour
obtained with querns is very acceptable, which allows a proper mix of ingredients and
preparation of the dough.

The flour mixture carried out also confirms the observations of previous experiments
(Oliveira, Pereira and Queiroga 1991). To keep a greater suppleness and elasticity of the
dough, a better fermentation and a fluffy texture after baking it is necessary for a large part
of the dough to consist of wheat flour.

Flavour in all experiments with acorns was quite nice because the correct disposal of tannins
by the procedure of roasting and boiling. In the future it would be very interesting to continue
this line of experimentation, taking into account, among others, cereals very characteristic of
north-west Iberia Iron Age as common millet, and checking the result of legumes as an
ingredient of bread.
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FIG 1. ACORN PRESENCE IN HILL FORTS WITH ARCHAEOBOTANICAL SAMPLING.
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FIG 2. ACORN GATHERING
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FIG 3. ROASTED ACORNS
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FIG 4. BOILING ACORNS TO REMOVE TANNINS
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FIG 5. GRINDING ACORNS IN A SADDLE QUERN
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FIG 6. BAKING ACORN BREAD IN COLLARD LEAVES
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FIG 7. TIPO MINO BOWLS



https://exarc.net/sites/default/files/figure6.jpg
https://exarc.net/sites/default/files/figure6.jpg
https://exarc.net/sites/default/files/figure7.jpg
https://exarc.net/sites/default/files/figure7.jpg

FIG 8. BULEIRA, TRADITIONAL POTTERY COVER
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FIG 9. BAKED ACORN BREAD
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