
preserved in archaeological sites and provide empirical data on
prehistoric plant-food selection, preparation, and consumption
activities that would otherwise be very difficult to characterize.
In this study we present the results of a total of 24 remains
categorized as bread-like. The analyses carried out involved
general description of the remains (i.e., size, texture, particles,
and inclusions) using low-magnification microscopy, and their
examination under scanning electronic microscopy (SEM) for
the identification of plant particles (i.e., ingredients) and
characterization of the matrix (number and types of voids) (2,
11–14). In addition to these, six specimens were subject to
starch analyses (Materials and Methods and SI Appendix, Sup-
plementary Information Text).

The Identification of Prehistoric Bread
The identification of “bread” or other cereal-based products in
archaeology is not straightforward. There has been a tendency to
use modern culinary terms to refer to ancient cereal-based
products such as bread, often without the application of tested
identification criteria and relying on the presence of cereal tissue
and the overall shape of the remains to catalog them (11). The
detailed tissue analysis of experimental cereal-based prepara-
tions has recently allowed for the establishment of new criteria to
identify flat bread, dough, and porridge-like products in the ar-
chaeological record (2). After mixing flour and water, occluded
gas cells of 0.01–0.1 mm develop in the dough. The molding of
dough modifies the gas cell structures by making the small air
bubbles burst, collide, and combine into big ones. If this dough is
directly charred, it shows a hollow matrix with large closed voids
(0.5–0.8 mm) covering more than 30% of the surface (2). The
most dramatic change to the dough microstructure takes place
during baking, when gas cells expand into an open network of
pores or voids (15). If the dough has been cooked into flat bread
and later charred, the matrix shows a low proportion of small
(0.05–0.25 mm in size) micropores that cover 5–10% of the
surface (ref. 2 and SI Appendix, Fig. S8).
At Shubayqa 1, a total of 24 food remains were categorized as

bread-like products based on the estimation, quantification,
measurement, and typological classification of plant particles
and voids visible in the food matrix (Materials and Methods).
From these, 22 were found in the oldest fireplace and 2 in the
youngest. Macroscopically, all fragments showed a starchy, often
vitrified, microstructure and irregular porous matrix, indicative
of well-processed food components (Fig. 3A and SI Appendix,
Figs. S1 and S8). The average size of the remains was between
4.4 mm width, 2.5 mm height, and 5.7 mm length (SI Appendix,
Table S1). The basic classification system based on height mea-
surements suggests that they probably represent unleavened flat
bread-like products, as their height was <25 mm (13). This idea
is supported by the size of the voids. In modern leavened breads,
voids are >1 mm in size and commonly cover 40–70% of the
matrix (14). The size of the voids of the bread-like remains from
Shubayqa 1 was 0.15 mm on average and they were present in
16% of the matrix (SI Appendix, Table S2). These results are in
agreement with finds identified as “flat breads” from several
Neolithic and Roman age sites in Europe and Turkey (2, 11, 12).
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Fig. 1. Map showing the location of Shubayqa 1 in northeastern Jordan
(illustrator: Joe Roe).

Fig. 2. The site of Shubayqa 1 showing Structure 1 and one of the fireplaces (the oldest one) where the bread-like remains were discovered.
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