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GRAIN-PASTE, PORRIDGE AND BREAD
Ancient cereal-based food

The charred food remains that are frequently found on archaeological excavations
constitute a rather neglected artefact group. These residues of human activity can
provide valuable information on prehistoric diet both with regard to ingredients and
to techniques of preparation. A classification of five, more or less fragmentary,
findings of charred organic material from five separate Swedish archaeological
sites, of different dates, is here presented. The results of macro- and micro-
botanical as well as chemical analyses and a comparative study of types of cereal-
based dishes known from Classical texts and Swedish ethnological records serve as
a basis for classification. The article is mainly concerned with grain-pastes, porr-

idges and bread.

Introduction

It is likely that plant foods have always constituted the
greater part of the human diet except in the northern parts
of the world, where a cold climate and long winters
favour a short growing season. In these areas, a meat diet
must have had greater importance (Renfrew & Bahn
1991:245).

Animal bones are one of the commonest finds on
archaeological excavations in Sweden. As a result, it is
mainly the animal part of the human diet which has hith-
erto attracted the attention of nutrition research in Swe-
den. Possibly another reason is the higher status of meat
over plant food.

There are various indirect ways in which a plant diet
can be traced. One method is the measurement of stron-
tium isotopes in human bones from archaeological sites,
since meat contains a lower amount of strontium than do
plants. That is to say, information is obtained on whether
plant foods were included in the deceased’s diet, and if
so, in what proportion to the meat content of that diet
(Brown 1974:47; Brown & Keyzer 1978; Schoeninger
1979). The strontium/calcium (Sr/Ca) ratio has been
used in palaeonutritional research (Szpunar et al. 1978,;
Runia 1987). Here the information that can be gleaned
concerns the diet consumed during the individual’s life-
time, but says nothing about which plant food-stuffs
were used or how the meals were prepared.

In order to obtain additional information on the input
of plant foods in prehistoric nutrition, one must go be-
yond the purely archaeological aspect of an excavation
and call upon specialist methods of analysis. One of these
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methods is the analysis of macroremains of plants,
whereby it is usually cereals, sometimes remains of
seeds, fruits, nuts or berries collected for food, which are
examined. Food preparation however remains unknown.

Apart from the vegetal diet discernable through analy-
ses of macrobotanical remains found in cultural layers,
the intestinal content of bog bodies, or coprolites (fossil-
ized faeces), there is a highly interesting group of nutri-
tional source-material which can be considered as mainly
composed of cereals. This is the charred bread which oc-
casionally comes to light on archaeological sites in Swe-
den, and the remains of charred organic material with a
bread-like structure but lacking any upper- or underside,
which cannot be indiscriminately categorized as bread.

Bread and related dishes are consciously composed
food where appearance and method of preparation have
been determined by the prehistoric individual on the ba-
sis of criteria of which we know little. Some clues as to
which ingredients, appearance and methods of prepara-
tion were used, can be gleaned from Classical texts and
ethnological records in combination with the results of
botanical ‘and chemical analyses of archaeological finds
of charred prehistoric breadstuffs and other food re-
mains,

Carbonized faecal material sometimes resembles
charred food, but can be distinguished often by ocular
inspection if the original shape is retained. During
microscopic analysis usually the presence of certain ova
from intestinal parasites reveal that what one is dealing
with is the faeces of humans (Kérber-Grohne 1991:4).

The chatred organic material which resembles bread,
but which because of its fragmentary condition cannot



Fig. 1. Grain stamp (mortar) from Lappland, Asele par. The vessel is
67 cm high. After Keyland 1989, 1, p. 135, fig. 47.

without reservation be classified as bread, is of great in-
terest. It is important to determine whether or not these
organic remains are bread, and to classify the specific
dish if possible.

Swedish ethnological research illustrates the multi-
facetted nature of bread usage. Appearance and ingredi-
ents could vary considerably and certain bread types
were linked to certain festivities or served special func-
tions (Keyland 1919; Campbell 1950; Olsson 1958; Berg
1960). A rich flora of cereal-based dishes such as por-
ridge and blood bread (Sw. palt) existed alongside bread.
Dishes which contained cereal-products, though not as
the dominant ingredient, also occurred. Various mix-
tures of grain and chopped meat-products were common.
Hash (Sw. polsa) is one such dish which has survived
into modern times. Dough enclosing meat or fish is also
documented. This could be eaten both in baked form and
as dumplings, cooked in water; examples include kropp-
kakor, kams and klubb (Keyland 1919, 1:162, 163).
There is a long list of such dishes and the type is not con-
fined to Sweden,; similar traditions are known from many
parts of the world (Moora 1968:228). It is quite probable
that the type also existed in prehistoric times.

In this paper I will deal with bread and such cereal-

based food which in structure and consistency could re-
semble bread in a carbonized and fragmentary state, such
as grain-paste and porridge. The skills of crop-cultiva-
tion and the baking of bread using cereals, are both im-
ports from southern lands, originally from the Near East,
and therefore it will be neccessary to discuss grain-
pastes, porridge and bread even from that region.

Grain-paste

Grain-paste, preferably prepared from whole, crushed or
partly ground cereal, can constitute the initial stage in
porridge making, but sometimes it can be a dish in its
own right. Since grain-pastes were not normally consid-
ered prestigeous dishes, but rather part of the everyday
diet, they seldom get mentioned in the Classical texts. In
later written sources one can sometimes find the Greek
word mdza, and the Latin word puls, usually translated
respectively by the nonspecific terms “cake” and “por-
ridge/meal-pottage”. In actual fact, mdza was composed
of a form of unbaked cereal-paste. The word mdza for
example implies some type of kneaded food, but not
bread (Hillman 1985:21), while the word puls seems to
have been of a more general character and covered pastes
of lentils and beans as well as cereals (Tannahill
1975:78f). If one reads through Pliny the Elder’s recipe
for Greek and Italian mdza/puls, one realizes, that it must
have comprised an oily, salty and strongly flavoured
paste rather than a porridge.

Pliny (23-79 AD) states: “The Greeks soak some bar-
ley in water and then leave it for a night to dry, and next
day dry it by the fire and grind it in a mill. Some after
roasting it more thoroughly sprinkle it again with a small
amount of water and dry it before milling; others how-
ever shake the young barley out of the ears while green,
clean it and while it is wet pound it in a mortar, and wash
it of husk in baskets and then dry it in the sun and again
pound it, clean it and grind it. But what kind of barley is
used (...) they mix in three pounds of flax seed, half a
pound of coriander seed, and an eighth of a pint of salt,
previously roasting them all. Italians bake it without
steeping it in water and grind it into fine meal, with the
addition of the same ingredients and millet as well”
(Pliny, Natural History, transl. Rackham 1971:237).

An advantage of these grain-pastes, where sometimes
unripened cereals were used, was that they remained pa-
latable over a long period. For long-term storage Pliny
advised: “Those who want to keep it [the puls] for some
time in store, put it away in new earthenware jars with
fine flour and its own bran” (Pliny, Natural History,
transl. Rackham 1971:237). Tannahill (1975:78f) has
interpreted this to mean that the grain-paste should be
covered with a coating of flour and chaff.

These grain-pastes were complicated to prepare, and
Pliny’s recipe for mdza can be compared to that for Turk-
ish bulgur, which was similarly considerably time-con-
suming to prepare and involved the mixing of cereals



with milk products (yoghurt) before storing for long pe-
riods (Hillman 1985:3, 15). Bulgur is a dish which still
exists (pers. comm. Karin Viklund, Umed) and which
probably has its roots far back in time.

Pliny’s “kneaded things” (mdza/puls) seem to have
been the everyday food of the greater part of the popula-
tion in Rome and Greece, for as long as barley retained
its importance (Moritz 1958:150), which seems to have
been until the middle of the first millennium BC.

Another way of treating cereals, not unlike the pre-
paration of Greek mdza, was to first sprout the unroasted
cereals, whereby the starches became transformed into
easily digestable malt-sugar. Preparation is very simple
— wheat kernels, for example, are soaked in water for a
few hours in a jar beside the fire. The cereal swells and
becomes gelatinous (Tannahill 1975:38). This type of
food is used still in many parts of the world.

Grain-pastes are an instructive example of a type of
food which is unlikely to leave any trace in the archae-
ological record, since the paste was often prepared and
kneaded immediately on eating. Possible remains which
could survive would be the cereal grain lost during roast-
ing or too heavily roasted and so discarded. Perhaps a
house-fire could cause the storage-jar containing the
stored grain-paste to carbonize and be preserved.

Porridge

In common with grain-paste, porridge is mostly a low
status food, for everyday use, but with some exceptions.
From Swedish ethnological sources we know that on spe-
cial occasions, such as feasts where one was expected to
bring along food or as gifts to women in childbed, por-
ridge could become a high status dish. Such porridge
(Sw. forningsgrot, lit. “visiting porridge”) would rep-
resent the best the household could produce. Ingredients
consisted often of wheaten meal cooked in milk, while
sugar and eggs were added if such were available. Some-
times the consistency of this festive-porridge was rather
thick and it was poured into a wooden mould with dec-
orated bottom. When the porridge cooled and was turned
out from its mould, it was beautifully decorated on the
upper side (Keyland 1919, I:22, 160; Bringeus
1987:15). Festive porridge for special occasions is also
known from across the Baltic Sea, from Estonia (Moora
1991:325, 328). Swedish ethnological literature records
many varieties of porridge.

As already mentioned, the first stage in porridge-
making can constitute grain-paste. It was not unusual in
Sweden during the early 19th century to consume por-
ridge of whole or crushed cereals (the same ingredients
were used in the preparaton of grain-pastes), with a cook-
ing-time of several hours. The crushing process which
preceeded cooking, often involving a large wooden mor-
tar (Sw. grynstamp, “grain-stamp”) (fig. 1), recalls
Pliny’s account of how the cereals were crushed before
making grain-pastes during Classical times. Mortars of
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Fig. 2. Two figures pounding pestles in a mortar. Tomb of Antefoker
at Thebes (no. 60), Twelfth Dynasty (Middle Kingdom). After Samuel
1993, p. 277, fig. 1.

simlar form to these Swedish ones are also documented
from ancient Egypt (fig. 2) (Samuel 1993:277). In Swe-
den this specific mortar type (grynstamp) is considered to
be a traditional utensil with a long ancestory (Keyland
1919, 1:134).

Clearly grain-paste and porridge share several com-
mon elements. The main difference between these two
dishes is whether or not the ingredients are cooked. This
definition of porridge as cooked, has been employed by
Keyland (1919, I:11). It is to be noted that not only must
porridge be cooked, but it must also have a relatively
solid consistency and contain a high proportion of cer-
eals. This is the definition that seems to have been cur-
rent in the Swedish farming community over the last cen-
turies. (Though according to ethnological sources both
mashed potato and creamed fruit-syrup could exception-
ally be called porridge.)

This kind of distinction is archaeologically useful,
since porridge does not require a higher temperature than
boiling point, 100°C, while bread is usually baked at
200-300°C (Hillman 1986:104). With the electron spin
resonance (ESR) method it is possible to measure the
highest temperature to which a material has been sub-
jected in the past and also the duration of that heating. It
is thus analytically possible to distinguish between por-
ridge and bread. This method was used in the examina-
tion and identification of a charred griddle cake found in
the gut of a British Late Iron Age/Roman-period bog
body — the “Lindow Man”, perhaps from the first cen-
tury AD (the results from radiocarbon dating have been
conflicting, see Brothwell 1986:17) (Hillman et al.
1985; Renfrew & Bahn 1991:244, 396). In Sweden the
method can only rarely be applied, since almost exclus-
ively only charred food-remains survive here.



In the Slavic area, a number of porridge-like dishes
are known, some of which were leavened. Traditional
sagas and songs suggest that these have a long ancestry
(Keyland 1919, I1:12). Keyland’s term “porridge-like”
for these, implies that they are most likely grain-pastes or
transitional forms of grain-pastes and porridge.

The Roman army is recorded as having eaten both por-
ridge and a coarse but tasty, wholesome bread (panis
militaris) (Davies 1978:548f). For porridge, emmer
wheat (Triticum dicoccum) would seem to have been spe-
cially employed. It is assumed that the Roman army’s
basic diet was similar both in Britain and Germany
(Dickson 1989:135).

Bread

The distinction between bread and grain-paste or por-
ridge in archaeological contexts demands a definition of
prehistoric bread.

Definition of prehistoric bread

Ingredients: Consisting mainly of ground food
plants, usually cereals, with the addition of a liquid
and sometimes a leavening substance.

Preparation: Working-up into a dough, followed by

baking in an oven or oven-like construction, or

roasting at or on an open fire, on embers or in ashes.
This definition of archaeological bread differs somewhat
from the ethnologist Alfa Olsson’s definition of later
Swedish bread, where only cereals should be used
(Olsson 1958:53).

Most important to remember when distinguishing be-
tween grain-paste/porridge on the one hand and bread on
the other, is that bread is baked and the ingredients are
for the most part ground. Since we know that bread is
baked even by non-agrarian populations (Thomson
1949:22f), our definition of bread must allow for the use
of plant ingredients other than cereals.

During the early history of cultivation, grain-pastes
and porridges were complemented by simple forms of
unleavened flat bread including a type which could serve
as a containing dish, so-called Schalenbrot, a dough or
thick porridge or grain-paste which is pressed as an open
shell over a heated stone and baked that way. Such
“bread” has been found in the Swiss lakeside villages,
from the earliest levels dating to Late Neolithic times
(Heer 1866; Keller 1866:40; Maurizio 1916:91ff;
Adrian 1951:73; Wihren 1978:547; 1989:84). In an-
cient Egypt, the various kinds of bread included one with
crater-like depressions (Adrian 1951:73; Wihren
1963:24). Both the lakeside village bread and the Egyp-
tian bread can have served as containing dishes. In such
cases it is impractical to use a thin porous bread, as the
container needs to be able to hold fat and liquids (figs. 3—
4).

Within bread research, the use of unleavened bread is

Fig. 3. Under and upper sides of a “Schalenbrot” (x0.5) baked on
wheat mixed with barley. Note the impressions of whole barley
grains. Robenhausen, Switzerland. Late Neolithic Period. After
Maurizio 1916, p. 92 and Adrian 1951, p. 72.

considered to have preceded leavened bread since the lat-
ter requires some form of oven-construction for baking.
Unleavened bread could be baked in hot ashes, on em-
bers, on heated stones or on a grid. Not only the baking
technique but even the bread content is presumed to have
undergone a development from coarse meal flour con-
taining sand from the quernstone and other possible in-
trusions, to a white and finely sifted wheat-flour. The
earliest simple breads using roasted meal or coarse flour
and water, sometimes with a little fat, are considered to
have been unleavened flat breads similar to modern
Mexican tortillas, Scottish oatcakes, Indian chapati,
Finnish rieska, etc. This type of bread is best when fresh
and warm since it hardens on cooling (Lerche 1981:179).
It has the advantage however that it can be dried and
stored to have in reserve.

In some investigations of charred prehistoric bread
there has been a tendency to categorize bread qualitative-
ly. Unleavened bread containing barley has been consid-
ered to have had lower status, while bread baked from
wheat which in addition has a certain porosity, has been
considered of higher status. This is not contradicted by
ethnological evidence, but caution must be used when
classing the different bread types as “superior” or “prim-
itive”. There are many exceptions to these standard qual-
ity assessments. Perhaps such categorization has been in-
fluenced by the Icelandic poem-fragment Rigsthula
which survives in the Poetic Edda, considered to have
been composed during the 14th century (von See
1981:94 ff). Certainly this is the poem most referred to
by prehistoric diet researchers.

Rigsthula describes how the god Heimdall, here call-
ing himself Rig, travels around among the humans on
Earth. He visits the three social classes: thralls, farmers
and nobles, whose distinctive social circumstances are
characterized in poetic form with regard to diet and espe-
cially the various types of bread which distinguish each
class. Unfortunately the passage dealing with the bread
of the farming class is missing. That of the thralls is de-
scribed as “densely baked, heavy and filled with bran”.
The bread of the nobles on the otherhand is described as
“thin loaves, white of wheat”. (The Poetic Edda, transl.
Collinder 1972:147ff)

An example of the complexities involved in categor-
izing different bread-types, is the so-called skrivbrod



Fig. 4. Bread with crater-like depression from a tomb in Thebes, Up-
per Egypt, New Kingdom, c. 1000 BC. Diameter c. 13 cm. a) sideview
b) upperview. After Adrian 1951, p. 73 and Wihren 1963, p. 25.

(lit. “writing bread”) from western Sweden (Olsson
1965). This bread, were it to be found as burial bread on
an archaeological excavation and analysed, would be
classified as a very simple everyday bread, since it is an
unleavened flat bread made on barley flour. But in reality
such bread was reserved for special occasions, according
to Swedish traditional records. Thus by a simple process,
a commonplace bread was transformed into a thing of
high status and ceremony. This bread was usually made
as follows: an unleavened flat bread made from a dough
on barley flour or rye flour, was partly baked and there-
after brushed-over on its upper surface with a mixture of
egg, milk (cream), flour and sugar. The utensil used for
spreading out the mixture was called a skriv (lit. “that
which writes”) or skrivkam (lit. “‘writing-comb”), made
from either birch-bark or wood, with a toothed edge (the
resemblance to writing in drawing the comb over the
bread, has given rise to the name “writing-bread”). The
combed bread was placed back into the oven to allow the
new surface to dry. This process could be repeated sev-
eral times; the more often, the more splendid the result
(fig. 5).

The most interesting aspect of this type of bread is that
parallels exist from other parts of Sweden where a com-
monplace thin unleavened barley bread (leavened bread
could also be used) was for special occasions brushed-
over with a gruel-like paste. Keyland (1919, 1:37, 179)
refers to such bread from ethnological sources.

We do not know if this bread type occurred during pre-
historic times. The thin decorative coating would most
likely fall away during carbonization in a burial pyre or
during a house fire. If the coating survived, it would be
most difficult to differentiate it from normal splitting of
the bread surface. In other words, such bread would fall
under the category “normal daily bread”, since it was
made from barley and furthermore unleavened.

Leavening

In the Mediterranean area, fermentation was used in the
production of beer and wine at an early stage. This tech-
nique then began to be applied to bread which was now
replacing porridge and grain-paste (Tannahill 1975:58f).
Fermentation as a preservative even for animal products,
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is however an ancient method used into present times in
northern Europe and Arctic areas (Eidlitz 1971:130ff).
An example is “leavened palt” (Sw. surpalt), a mixture
of blood and cereals (Keyland 1919, I:163f, 1I:62, 65f).
This has been compared to food-encrustations from pot-
tery vessels found on archaeological excavations, which
on chemical analysis were diagnosed as probable remains
of fermented blood porridge (Arrhenius 1984; 1985;
Arthenius & Lidén 1989; Arrhenius & Slyta 1979;
1981). Meal-sausage (Sw. mjolkorv) and stuffed dump-
lings are recorded from the Estonian islands and on the
island of Hiiumaa these were often leavened; blood was
frequently included as an ingredient. (Moora 1991:326).

Leavened bread is much more nutritious than un-
leavened bread. During fermentation the phytic acid in
the cereals is broken down. This has great advantages
since phytic acid has the abilty to complex with proteins
and particularly with the nutritionally important min-
erals calcium, magnesium, copper, iron (Fe?* and Fe*)
and others, which makes them biologically unavailable
for absorption (Reddy et al. 1982:19, 20, 29).

The effect of phytate as a cause of zink deficiency in
humans, finds support in reports from Egypt (Prasad et
al. 1963:407; Sandstead et al. 1965:15) and Iran (Rein-
hold 1971:1204; 1973:187; Halsted et al. 1972:277,;
Reinhold et al. 1973:283) where it appears that zink defi-
ciency occurred under conditions where unleavened flat
bread was consumed in greater amounts than leavened
bread (table 1).

There must have been a great risk for zink deficiency
due to an unbalanced flat bread diet during prehistoric
times in certain parts of the Mediterranean, where the
mainstay of the diet consisted of unleavened bread. This
would have been particularly the case with the lower
classes of society. The upper classes always had more

Fig. 5. Skrv made from birch bark. After Olsson 1965, p. 35.



Bread Phytate Treatment
(mg/100g)

Bazari 326 Leavened

Sangak | 388 Leavened

Tanok 684 Unleavened

Table 1. Phytate concentrations of Iranian flat breads, leavened and
unleavened. After Reddy et al. 1982, p. 37 (compiled from data in
Reinhold 1975a, p.38; 1975b, p. 115).

access to animal products and had in general a more var-
ied diet. Until the middle of the first millennium BC, the
broad mass of the people in Italy and Greece still ate puls
and mdza (which could contain other ingredients than
cereals). Later on, bread became more common: un-
leavened barley bread for the poor and slaves, leavened
wheaten bread for the rich (Adrian 1951:79). In Egypt,
bread, onions and beer formed the most usual daily diet
of the poorer classes.

Zinc deficiency can lead to retarded growth, lowered
immunity to infection and inefficient healing of sores.
By eating sprouted cereals (Torelm & Bruce 1982:79) or
cereals which were not quite mature and thus contained
slightly less phytic acid (Reddy et al. 1982:7), or by eat-
ing leavened bread, the risks could be lowered. Sifted
flour also contains less phytic acid since the acid mainly
occurs in the germ and in the aleurone layer, one of the
cell layers which surrounds the endosperm. Thus phytic
acid is to be found in wholemeal flour but not in sifted
flour (Torelm & Bruce 1982:80).

Another advantage of finely ground and sifted flour is
that the inclusion of sand particles from the grinding-
stone can be reduced. In grain-paste, porridge and coarse
flat bread, sand particles are common. In three Late
Bronze Age samples from the Swiss lakeside villages,
Alpenquai near Ziirich, analyses recovered a consider-
able amount of sand particles. It was common during
prehistoric times for teeth to be considerably worn-
down, and sand particles in the coarser flat breads could
be one cause according to Bay (1938/1939:128). Ren-
frew & Bahn (1991:267f) have shown how a highly de-
tailed examination of tooth condition can provide evid-
ence on type of diet (and even identify other types of
abrasion, pointing out that teeth often also served prehis-
toric man as a tool or third hand).

Bread that is to be yeast-leavened must be baked on
wheat which includes gluten. Barley, rye, oats, millet
och maize contain far too little gluten which in any case is
of the wrong chemical composition to produce the same
high, light and spongy bread as that baked from wheat-
flour and brewers yeast or beer scum. Rye, on the other
hand, is highly suitable for leavening by sour dough. In
these fermentation processes different microorganisms
are at work. The sourish taste in bread leavened by sour
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dough is mediated by lactic-acid bacteria (Campbell
1950:171). In both cases, however, an oven is required.

The starch-rich endosperm in wheat contains gluten-
forming proteins. The yeast fungi produce carbon diox-
ide under suitable conditions. When the two ingredients
unite in a dough, a spongy mass is formed enclosing
small gas bubbles which give elasticity to the bread.
When the bread is baked, heat transforms the gluten-
forming proteins in such a way that they become compact
instead of elastic. Salt plays a role too: it is not added to
bread purely for taste. Salt has a strengthening effect on
the gluten and provides the baked bread with an even
consistency (Wigner 1988:34). However, if these pro-
teins have already been subjected to heat before the addi-
tion of the leavening substance, they will already have
been transformed and have lost their elasticity and cannot
function in the leavening process (Tannahill 1975:67).
This means that emmer wheat (Triticum dicoccum) and
einkorn (Triticum monococcum) can rarely be used in
leavened bread, even though their gluten content is suit-
able for that purpose. Roasting was one of the methods
used for threshing these types of corn, which are not free-
threshing cereals (see below). This is one of the reasons
why bread wheat (Triticum aestivum) became so impor-
tant.

Egypt is considered to have been the birth-place for the
art of baking yeast-fermented bread (Brothwell &
Brothwell 1969:95). By the beginning of the Dynastic
Period in Egypt, wheat which parts readily from its chaff
(free-threshing), so-called bread wheat, had been devel-
oped. This could be threshed without roasting or other
special treatments to remove the chaff. For a long time,
this free-threshing bread wheat was rare and was prob-
ably cultivated on a limited scale for use in bread-making
for the upper levels in society. Previously emmer wheat
(Triticum dicoccum), had been the most important grain
type in Egypt where it continued to be used until Hellen-
istic times (Wahren 1963:16; Pliny, Natural History,
transl. Rackham 1971:230; Leek 1973:199; Harlan
1977:360).

The prerequisites for leavened bread must have been
better in Egypt than in e.g. Mesopotamia (Tannahill
1975:66f), where wheat had become scarce on account of
erroneous artificial irrigation which had impoverished
the soil. Here one was driven to replace wheat with bar-
ley which is hardier (Wiedemann 1920:299). Bread
wheat (Triticum aestivum s.l.), became common in
Greece during the fourth millennium BC. The Greeks had
regular trading contacts with Egypt even earlier, and
were in need of imported grain. From Greece, bread
wheat spread to the north and north east. Together with
bread wheat, the art of baking fermented light spongy
wheaten bread followed along.

There are many ways of initiating the yeasting proc-
ess. Pliny the Elder observed that the Gauls and Iberians
employed beer scum. They also had a lighter bread than
other peoples. The Greeks and Italians who did not drink



Type of cereal-based food

Form of cereals

Treatment

1. Grain-paste Roasted/unroasted cereals | Not processed (dried")

2. Grain-paste Sprouted cereals Not processed (dried")

3. Grain-paste Immature cereals Not processed (dried)

4. Porridge Roasted/unroasted cereals | Cooked

5. Porridge Sprouted cereals Cooked

6. Porridge Immature cereals Cooked

7. Unleavened flatbread Roasted/unroasted cereals | Ground and baked

8. Leavened bread (sour dough) Unroasted cereals Ground and baked in oven
9. Leavened wheaten bread (yeast dough) | Unroasted cereals Ground and baked in oven

' Dried grain-paste is sometimes called "unbaked bread” (Hillman 1985:17).
Table 2. The various kinds of bread or bread-like cereal-based dishes which existed during prehistoric times (according to Classical texts and

Swedish ethnological sources).

beer but wine, used millet flour soaked in grape juice
which was kneaded and left to ferment. This mixture
could keep for a whole year (Pliny, Natural History,
transl. Rackham 1971:253).

Other methods also existed. The most usual was to
save a piece of dough (which could be dried) from the
previous bake and include it in the following bake. This
method is still used for sour-dough bread. Should the
leaven get used up, Keyland provides a description of
how previously in Sweden one could make a replace-
ment: on Midsummer night or the night between the old
and new Midsummer, before sunrise, preferably on a
Thursday, while fasting and without speaking, a cloth
was passed through the dewy grass and wrung out to ob-
tain a liquid which was then added to flour to make a
dough that was allowed to self-ferment, after which it
could be used as a leaven. Once made, such a leaven
would last a lifetime. Other methods of gathering a suit-
able liquid were to place a bowl of water in a field of cer-
eals or use water which had “blossomed”. (Keyland
1919, 1:189)

The knowledge of how to leaven bread did not result in
the abandonment of unleavened flat bread. Different
ways of making bread existed side by side together with
porridges and grain-pastes and gruels; all of which had
their own natural place in the prehistoric diet.

Is it possible to classify
different prehistoric charred, and possibly
cereal-based, food remains?

Charred and mostly fragmented food remains are fre-
quently found on archaeological excavations in Sweden.
Sometimes they are called “bread”, sometimes they are
classified merely as “organic remains”, especially when
consisting only of small, more or less, spongious frag-
ments with no discernable over- or underside. Even if it
can be determined that these organic remains contain cer-
eals — for instance by microscopic examination of botani-
cal tissues — this is no guarantee that the find is bread.
There is a complex group of cereal-based dishes which
can resemble bread in the charred state. Hopefully, as al-
ready mentioned, faecal remains might be excluded on

Findplace Context Dating Present Analyses Earlier Analyses
Up, Adelso par., Bjorko, Birka, Cremation grave, | Viking Age Protein-, lipid-, fatty-acid | Microscopic
Bj 1148a in firelayer analysis analysis

S6, Bergshammar par., Véster-
garden, Site 6. Dnr 6575/87

Cremation grave,
on stone-packing

Viking Age/
Germanic Iron Age

Microscopic analysis.
Protein-, lipid-, fatty-acid
analysis

Up, Knivsta par., Vra, Site 16,
A1960, Layer 3

Pit, belonging to
a pit-system

Bronze Age

Microscopic analysis.
Protein-, lipid-, fatty-acid
analysis

Vb, Bured par., Harrsjobacken A2

Pit

Roman Iron Age

Microscopic analysis

Protein-, lipid-,
fatty-acid analysis

Og, Rappestad par., Folisa,
Site 32. Dnr 5147/77

Settlement

Middle Iron Age

SEM-analysis

Table 3. Overview of the five selected prehistoric charred organic remains.
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the grounds of morphology or the presence of parasite
ova of various species of intestinal worms.

The different kinds of bread or bread-like cereal-based
dishes which existed during prehistoric times (according
to Classical texts and Swedish ethnological sources) are
listed in table 2. In all cases the grain-paste, porridge or
bread might contain several other ingredients. However,
in the case of the leavened light wheaten bread care must
be taken. If too many different ingredients other than
wheat-flour are added the bread might not rise. Interme-
diate forms of grain-paste, porridge and bread can also
exist. (For further information about cereal-based food-
stuffs especially in Turkey and the Near East, see
Hillman 1984 and 1985.)

Analyses conducted on five prehistoric
charred organic remains resembling bread

In order to test what certain types of analyses, in com-
bination with morphological examination and observa-
tions on find-circumstances, can reveal about the nature
of charred food remains, five finds from different prehis-
toric periods and different archaeological contexts, were
carefully selected.

One of these five is a certain find of bread and this spe-
cific find was chosen as its size resembles one of the
charred organic remains which had been classified in a
preliminary study by me as doubtful bread. Two of the
selections had been termed “bread, query”. Another find
comes from a prehistoric pit most probably for seal train-
oil production. The remaining find was preliminarily
regarded by me as excrement. An overview of the five
selected prehistoric charred organic remains is presented
in table 3 and fig. 6.

Birka

This bread (fig. 7) came from cre-
mation burial Bj 1148a, Birka,
Bjorko, Adels6 par.,, Uppland,
found & a burial mound at an alti-
tude of 0.75 m situated within area
1E of the Hemlanden cemetery (fig.
8). The specific location of the grave
within this area is not known, and is
not marked on the map of graves
within the Hemlanden cemetery in
Arbman’s publication from 1943.
At the centre of the grave, at a depth
of 0.3 m, a faint fire-layer was dis-
cerned containing large pieces of
oak charcoal. The only grave-goods
were a fragment of a band-shaped
frost-nail and pieces of bread. At a
depth of 0.6 m another fire-layer
was uncovered, containing grave-
goods but no charred organic re-

mains (Arbman 1943:473). The burial was excavated by
Hjalmar Stolpe late in the 19th century.

Professor Hakon Hjelmqvist in his examination of the
botanical content of Birka’s bread, found many frag-
ments of cell walls of epidermis of husks (palea and
lemma) of hulled barley (Hordeum vulgare). Five frag-
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Fig. 6. Findplaces of the five charred organic remains discussed in
this article. CAD-drawing: Gunilla Eriksson.
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Fig. 7. Bread from cremation burial Bj 1148a, Birka, actual size. Photo: Sven Isaksson.
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Fig. 8. Cemeteries on Bjorko. 1 = Hemlanden, 2 = the cemetery
north of Borg, 3 = the graves at Borg, 4 = the cemetery south of
Borg, 5 = Grindsbacka, 6 = Kdrrbacka, 7 = Ormknds.

ments showed cell walls from epidermis of husks (palea
and lemma) of oats (Avena sativa). The bread most likely
had been baked of barley meal with the addition of oat-
flour (Hjelmgvist 1984:270).

Viistergdarden

This bread-like cake (fig. 9) was found above the stone
packing during excavations of a cremation grave with
decorated ball-shaped burial-boulder, at Vistergirden
(Site 6), Bergshammar par., S6dermanland. The grave is
dated by its find content to the Vendel/Viking trans-
itional period. The prestigeous grave-goods indicate that
the individual (or individuals — this could be a double
burial) were of considerably high status (pers. comm.
Eva Fransson). Hans Christiansson (1948) has discussed
an interpretation of the spherical boulders in ball-boulder
burials as symbolic bread.

Vra

Charred organic material (fig. 10) in many small frag-
ments, from Vrd (1:50, 1:51), Knivsta par., Uppland
(Site 16, structure A1960, layer 3, Find 20228). These
remains were found in a pit belonging to a system of pits
c. 20 m south of a 37 m long-house. Both house and pit-
system are dated to 1300-1000 BC. The bottom layer of

Fig. 9. “Bread” from cremation burial in Vistergdrden, actual size. Photo: Ann-Marie Hansson.
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Fig. 10. Charred organic remains from Vrd, actual size. Photo: Sven
Isaksson.

the pit has been “C-dated to c. 1500-1000 BC. The pits
were clay-lined and c. 0.6-0.7 m deep and had a second-
ary function as garbage pits producing pottery and mould
fragments. The primary function of the pits is unknown
(pers. comm. Thomas Eriksson, Uppsala).

No previous finds of bread are known from the Bronze
Age in Sweden, but such are known from the Continent
during this period (Fechner 1991:46). Could these
charred organic remains have once been bread? Plant-
macrofossil analysis has been conducted on this site, so it
is known that cereals were grown there. It would be very
interesting to have a product of one of these crops.

Harrsjobacken

In connection with an archaeological excavation, carried
out in 1991 by the SkelleftedA Museum, organic remains
(fig. 11) from structure A II, at Harrsjébacken, Burea
par., Visterbotten, were found
in a pit measuring 1.8 x 1.3 m
wide and 0.8-0.9 m deep, and
filled with fire-cracked stones.
The pit was associated with a
settlement situated on a sea
promentary, and dated to the
first centuries AD.

The black organic material
from this pit came from between
the stones. Isaksson (1992) has
interpreted this to mean that the
material probably melted as a re-
sult of the heat in the pit and sub-
sequently spilled down and
cooled between the stones. He
describes the material as black
with a glassy shine in fractures.
Some pieces had melted around
sand grains, a few also contained
pieces of wood. In general, the
material was morphologically
homogeneous and structure-free
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with a large number of blisters measuring 1 cm and less.
The form of the blisters is suggestive of a development of
gas while the material was in a viscous state.

Analyses of lipid content, protein content and fatty
acids were conducted by Sven Isaksson (1992:63, 67).

Folasa

During archaeological excavations of a Middle Iron Age
settlement at Fol&sa, Rappestad par., C")stergétland (Site
32, Layer L II, SHM 5147/77), charred organic material
was recovered in three fragments which fitted together to
make one complete piece (fig. 12).

Conclusions

Birka
During complementary chemical analyses, no fats were
found. Instead a low protein value, 0.701%, was meas-
ured (see Hansson & Isaksson in this vol.). In this case, it
was already known that the charred material was bread,
made from barley with the addition of oats (Hjelmgqvist
1984:270). In the 28 analysed Birka burial-breads,
where it was possible to identify the ingredients, barley
is the commonest cereal (Hjelmqvist 1984). In all, c. 64
charred burial breads have been found at Birka (Hansson
forthcoming). It was also common that bread was baked
from several sorts of flour. Even flax seeds, peas and
vetches have been used as ingredients in bread at Birka
(Hjelmqvist 1984) and in bread from other places
(Hansson 1987:36).

The bread loaf had an original diameter of ¢. 17-18 cm
and was c. 1.3—-1.7 cm thick. This is the only burial bread

J ™
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Fig. 11. Charred organic remains from Harrsjiibacken, actual size. Photo: Sven Isaksson.
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Fig. 12. Charred organic remains from Foldsa, slightly larger than
actual size. Photo: Ann-Marie Hansson.

from Birka with such a large diameter. Closest in size is a
piece of bread from grave Bj 82b, which had a recon-
structed diameter of ¢. 12 cm. (Bread is seldom sym-
metrical, so any assessment of diameter must be approx-
imate.)

The bread from grave Bj 1148a could well have been
baked in a type of turnable iron pan such as are known
from archaeological excavations and usually dated to the
Iron Age (Campbell 1950:123; Orrling 1981:35). One
such pan was found at Torslundaésen, Tierp par., Upp-
land, dating to the fifth century AD and measuring 8 cm at
its greatest surviving radius (Campbell 1950:123). This
measurement would have served relatively well for bread
such as that from Bj 1148a, but no traces from baking in
an iron pan can now be discerned on that bread. The up-
per side of the bread is greyish and the underside blackish
and slightly concave. On the upper side small holes occur
which resemble the pricking sometimes done to ventilate
bread during leavening and/or baking (fig. 13). The
bread had a rather crumbly and porous consistency. On
the upper side where the surface was not destroyed, small
pores could be discerned, measuring from 0.01 mm to 3
mm. Within the bread slightly larger gas bubbles could
be traced. This bread-structure closely resembles that of
the other charred burial breads from Birka.

Fig. 14. Cross-section through the charred organic remains from
Vistergdrden (x20). Photo: Ann-Marie Hansson.
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Fig. 13. Prick-marks on the Birka bread. Photo: Ann-Marie
Hansson.

Neither whole nor partial cereal grains were observ-
able by binocular microscopic examination. No chaff or
other organic remains were burned onto the underside of
the bread, a common occurrence otherwise on burial
bread from Birka.

Bread morphology, porosity, ingredients and not least
position in the fire-layer, suggest an interpretation of this
charred organic material as grave goods, which supports
its earlier interpretation as bread.

Vistergdarden

This bread-like cake had an original diameter of 15-17
cm and a thickness of c. 2 cm at the outer edge. The cen-
tral part lacks any upper side and full thickness cannot be
measured. The cake survived in many pieces and the up-
per side could be clearly distinguished from the under-
side. In many places, remains of fine rootlets occurred.
Characteristic for this bread is that it broke horizontally
in such a way that the upper and lower sides separated.
Apparently the large gas bubbles (fig. 14) within the loaf
had caused it to split. Consistency was very hard. The
gas bubbles had in some cases an elongated form as if the
material had been somewhat viscous. In the fractures it
could be seen that the material was not carbonized
throughout and where less charred was of a brownish
shade. The imprint from an enclosing container seemed
to be in evidence (fig. 15). At one place on the underside
there were small wavelike marks, probably the impres-
sion from an underlying surface. No charred botanical
fragments could be discerned.

The chemical analyses carried out here produced no
lipids, but the protein content was high, 2.33% (see
Hansson & Isaksson in this vol.). Microscopic analysis
revealed botanical tissues, which were interpreted as
transverse and longitudinal cells from wheat (Triticum),
most likely bread wheat on account of the absence of
fragments of husks (palea and lemma). Phytoliths from
the grass family (Poaceae), to which family the cereals
belong, were also present. Even cells from fragmentary
seeds of fat-hen (Chenopodium album) were recovered.

Seed fragments of fat-hen have earlier been found in
bread from a cremation grave at Fiskeby, Ostra Eneby



Fig. 15, Impression from possible surrounding mould on the sides of
the “bread” from Vdstergdrden. Photo: Ann-Marie Hansson.

par., Ostergétland, dated to the Vendel- or Viking
Periods (Hjelmqvist 1990:13). Fat-hen was one of the
most common weeds of cultivation on manured fields
during prehistoric times, and often followed along with
the cereal grains during threshing. There are many
ex_amples of fat-hen having been eaten. Seeds of fat-hen
have been recovered from the stomach and intestines of
Danish bog bodies, including those from Grauballe
(Helback 1958:84), Tollund (Helbaek 1950:326) and
Borremosse (Brandt 1951:348). Even the bog body from
Lindow in England, mentioned above, produced seeds of
fat-hen (Holden 1986:118). Whether these followed
along as threshing residue or comprised a final ritual
meal has been the subject of dispute (Jonsson 1991:35ff).
Helbaek (1960:17) has noted that with regard to the
stomach contents of the Danish bog bodies, “there is a
striking agreement between the species here encountered
and those most commonly found mixed with the carbon-
ized grain which is frequently excavated in Danish Iron
Age houses...”. But there also exists a find of gathered
seeds of fat-hen alone (with the occasional seed of other
species) from a Danish Early Iron Age house at Fjand, in
western Jutland (Helbaek 1960:17). Also in Poland the
use of fat-hen is archaeologically recorded (Dembinska
1975:57).

Further evidence for the use of fat-hen seeds for food
comes from two findings from the archaeological excav-
ations of early medieval Dublin, Ireland. A faecal mass
containing seeds of fat-hen (Chenopodium album), was
found among the 11th century houses on the Fishamble
Street site. A shallow grave also of 11th century date,
dug into boulder clay on the High Street site, contained
the skeleton of a c. 12-year old girl with, in her pelvic
region, a soft black mass (possibly faecal in origin)
crammed with crushed seeds which included fat-hen
(Chenopodium album) Polygonum and chickweed
(Stellaria media) (Mitchell et al. 1987:23).

In the carbonized organic remains from Vistergirden
there were also traces of at least two species of mould
fungi, probably belonging to Ascomycota and
Saccaromyceteae. Cells from the latter occurred in abun-
dance and can have been primary while those of the
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former can be secondary, as part of an interrupted de-
grading process. Yeast cells have earlier been found in a
drinking-horn (Griiss 1932:180). Also found were a
membrane-like milky semi-transparent substance and an
amorphous mass possibly indicative of an animal ingre-
dient. Hjelmqvist (1990:17) discovered a similar phe-
nomenon in bread from grave 1 at Vistbyn, Froso par.,
Jamtland, which he observed could have been palt, a dish
which is usually made on cereals and blood (Hjelmqvist
1990:17). Sour palt which involved fermenting the
blood bread was also used in earlier times. The high pro-
tein content of the Vistergarden “bread” could be further
indication of blood being an ingredient. Fermentation
also concentrates the protein content, and thus raises the
protein value (Arrhenius 1985:340; Arrhenius & Slytd
1981:87).

The form of the gas blisters and presence of yeast fungi
and especially the spores of Ascomycota, implies that the
organic remains from Vistergarden had undergone some
form of degradation. Cell structures break down more
effectively through fermentation than by cooking
(Arrhenius 1987:116), and in this charred organic mater-
ial from Vistergarden it was difficult to find tissues that
were not degraded.

The fat-hen (Chenopodium album) seeds could be
threshing residue which followed along with the wheat
used in this “bread”. However, since so little botanical
material was identifiable, it is possible that even other
cereal sorts were included as ingredients.

Noteworthy is the placement of these remains, on top
of the stone packing in the grave, which is very unusual.

Vra

On one of the pieces of charred organic material, upper-
and undersides were clearly discernable. However it is
not possible to say whether these were the original upper-
and undersides or were formed later from deposition in
the pit. The largest piece measured c. 2 cm in diameter
and was c. 1 cm thick. Porosity showed a slight horizon-
tal orientation suggestive of a layered structure. The
smaller pieces seemed more charred and more compact,
but all pieces were fairly crumbly. Some botanical mate-
rial could be discerned.

No cell structures could be observed during micro-
scopic analyses despite that examination by binocular
microscope revealed botanical tissues. Phytoliths were
however found, most likely belonging to the grass family
(Poaceae), which includes the cereals. Chemical analyses
revealed 3.3% fat and 0.257% protein (see Hansson &
Isaksson in this volume).

This sample is unlikely to be bread as coarse plant ma-
terial can be discerned in the fractures (i.e. it has not un-
dergone grinding essential to the definition of bread, see
definition above). Some form of grain-paste or porridge
however is not ruled out. Since this find comes from a pit
of uncertain function which was later used as a refuse pit,



a faecal origin is worth considering. Faecal material,
however, should not contain fat, at least not in this high
concentration,

If the fat, which is most likely to be of animal origin, is
primary to this sample, then it might be best to interpret
this find as a porridge or grain-paste. It is well to recall
Pliny’s description (see above) of the storing of grain-
paste in a jar under a layer of flour and bran. In the Vra
material some strands of straw can be discerned. The
clay-lined pit could have been a storage-pit (note that
pottery sherds occurred in its fill). This is one interpreta-
tion of several, but in my opinion the most likely.

Harrsjobacken

In this case, analyses of lipid content, protein content
and fatty acids had already been conducted. The charred
organic remains were interpreted as possible residue
from seal train-oil production (Isaksson 1992:63, 67).
New samples for fatty-acid analysis indicated that it con-
tained entrail lipids, but the sample was low in protein.
These different analyses show that the organic materiat
from this pit is of heterogeneous character. Complemen-
tary microscopic examination found no botanical tissues.
The form of the gas blisters indicate together with the
hardness of the material that it cannot be bread. Mor-
phology and find circumstances are further support for
this interpretation.

Folasa

The complete piece was surrounded by a layer of ash and
clay. In shape the piece was round-oval and pointed at
one end in a way which recalled the closing of an end
bowel muscle, i.e. an indication that this probably was
faecal material. The coprolites which have been collected
from British excavations usually measure 15-20 mm in
diameter (Jones 1983:225). The charred organic material
from Foldsa is c. 20 mm in diameter and has cavities after
seeds where the endosperm has disappeared, but the testa
still remains (fig. 16).

Examination by binocular microscope revealed seed

Fig. 16. Fracture in the charred organic remains from Foldsa. Photo;
Ann-Marie Hansson.

coats in the fractures, some of which were charred, oth-
ers varied in colour from brown to reddish-brown. The
content seemed somewhat layered.

Only a minor examination using scanning electron mi-
croscope (SEM) was conducted on this charred organic
material in order to test the method in such circum-
stances. Crushed seeds of fat-hen (Chenopodium album)
and flax (Linum usitatissimum) were identified.

The find was originally suspected by me to be a human
stool from its morphology. The crushed seeds which
were found in it do not indicate otherwise. Already in the
days of Pliny we hear of the blending of seeds of flax into
grain-paste. In Swedish contexts, flax seeds have been
found in some of the Viking Age bread from Birka. In
Eketorp ring-fort on Oland (in house T), belonging to the
Migration Period, a charred seed-cake was recovered
which analyses proved to contain c. 90% seeds of gold-
of-pleasure (Camelina sativa), and c¢. 10% seeds of flax
(Linum usitatissimumy). Flax seeds contain c. 40% fat,
which makes it an important addition to any diet
(Hansson et al. 1993 and references cited therein).

Designation prior | Morphology Main content Structure Porosity Designation after
1o analyses analyses
Birka Bread Bread-like, pickled Barley, oats, no fat, low in | Crumbly Somewhat porous | Bread, probably
protein. Rather finely leavened with sour
ground dough
Vistergarden Bread Bread-like with imprint Wheat, fat-hen, fungi, no Hard Traces of Possible palt,
from possible container fat, high in protein. Content elongated blisters | leavened
degraded
Vri Bread? Pieces with no clear High fat content, low in Crumbly Somewhat porous | Possible grain-paste
upper- or underside protein, Coarsely ground or
not ground at all’
Harrsjtbacken | Residue of seal Pieces with no upper- or | No botanical remains, high | Very hard Traces of Residue of seal train
train oil cooking underside fat content, low in protein. elongated blisters | oil cooking?
Folasa Bread? Cross-section roundoval, | Flax, fat-hen. Botanical Hard, brittle Cavities from Coprolite
stool-like material somewhat charred seeds
fragmented”

Table 4. Classification of charred organic material after microscopic and chemical analyses.
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? No chemical analysis carried out




Summary

These different charred organic remains closely re-
sembled one another in general structure but with the
help of chemical and microscopic analyses it has been
possible to gain information as to the biological origin of
their content. The archaeological contexts and dates of
each sample were of course also of importance for estab-
lishing identifications. Further factors of great relevance
are original form if surviving, porosity, gas-blister/bub-
ble morphology (size and shape) and nature of the mate-
rial (whether firm, brittle or crumbly). An essential addi-
tional aid to interpretation has here been the comparative
study of cereal-based food records in Swedish ethnolo-
gical literature and Classical texts.

The degree to which this charred organic material is
affected by the temperature and duration of the heating
process during carbonization has not been discussed
here, and likewise the effect of the individual circum-
stances and environment of each deposition on the sur-
vival of the evidence has not been examined. These are
processes worthy of study in their own right. However,
despite the unknown effects of these highly important
factors, the analysis methods undertaken here have
brought us a stage closer to a classification of charred or-
ganic remains from archaeological sites (table 4), and
thereby have provided a clearer picture of the Swedish
prehistoric cereal diet.
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