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The origins of bread have long been associated with the emer-
gence of agriculture and cereal domestication during the Neolithic
in southwest Asia. In this study we analyze a total of 24 charred
food remains from Shubayqa 1, a Natufian hunter-gatherer site
located in northeastern Jordan and dated to 14.6–11.6 ka cal BP.
Our finds provide empirical data to demonstrate that the prepa-
ration and consumption of bread-like products predated the emer-
gence of agriculture by at least 4,000 years. The interdisciplinary
analyses indicate the use of some of the “founder crops” of south-
west Asian agriculture (e.g., Triticum boeoticum, wild einkorn) and
root foods (e.g., Bolboschoenus glaucus, club-rush tubers) to pro-
duce flat bread-like products. The available archaeobotanical evi-
dence for the Natufian period indicates that cereal exploitation
was not common during this time, and it is most likely that
cereal-based meals like bread become staples only when agricul-
ture was firmly established.
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Bread is one of the most important foodstuffs consumed in the
modern world. The simplest bread recipe contains a mixture

of flour and water to produce dough or batter that maybe fer-
mented before it is baked, fried or steamed. The outcome of this
modest process is a rather versatile staple that is found today
on many kitchen tables around the world. Despite its importance
in modern cuisine, the origins of bread are still largely unknown.
Early finds of bread in Neolithic sites in Europe and southwest
Asia (1, 2) have inevitably related its invention to fully-fledged
agricultural communities that exploited domesticated plant species
[at least since circa (c.) 9.1 ka cal BP]. However, in southwest Asia
(Near East), where the wild ancestors of domesticated crops such
as wheat and barley occur naturally, hunter-gatherers of the Upper
Paleolithic period (c. 23 ka cal BP) were already producing flour
from wild grasses (3), and some authors claim that the invention of
brewing, groats, porridge, and unleavened bread could have oc-
curred as early as the late Epipaleolithic or Natufian period (14.6–
11.7 ka cal BP) (3–6). However, direct evidence for cereal-based
meals predating the emergence of agriculture has not been reported.
Shubayqa 1 is a hunter-gatherer site dated to the early and late

Natufian (from 14.6 to 11.6 ka cal BP) located in northeast Jordan,
in an area known as the Black Desert (7) (Fig. 1). The site was
found and briefly dug by Allison Bets in the 1990s, and archae-
ologists from the University of Copenhagen, under the auspices
of the Department of Antiquities of Jordan, have conducted four
excavation seasons at the site from 2012 to 2015. Along with el-
Wad Terrace, Shubayqa 1 represents one of the oldest Natufian
sites so far discovered in southwest Asia (7). The site consists of
two well-preserved superimposed buildings, the earlier one being
Structure 1 (Fig. 2), which is a semisubterranean building with a
carefully built flagstone pavement made of local basalt stones.
This structure comprises exclusively Natufian deposits with a rich
finds assemblage of chipped stones (7), ground stone tools (8),
animal bones (9), and plant remains (10).
Archaeobotanical investigations at Shubayqa 1 have thus far

focused on the contents of two fireplaces built in sequential

phases at the center of Structure 1. The oldest fireplace is a large
(approximately 1 m in diameter) circular structure made of flat
basalt stones (Fig. 2). The contents of the fireplace were left
intact after its last use and were subsequently buried beneath a
thick deposit that covered the building (approximately 0.5 m). In
the next occupation phase of the site, the inhabitants built a new
fireplace above the previous one in almost the same location,
very similar in size and shape, using angular basal boulders. The
contents of this fireplace were also left in situ after abandon-
ment. Seven radiocarbon dates of short-lived charred plant re-
mains from within the fireplaces indicate their use around 14.4–
14.2 ka cal BP, which corresponds with the early Natufian
period (7).
Systematic sampling and analyses of the full content of the

fireplaces revealed an extraordinary archaeobotanical assem-
blage, with more than 65,000 well-preserved nonwoody plant
macroremains belonging to at least 95 taxa (10). From these,
club-rush tubers (Bolboschoenus glaucus) were most common
and comprised approximately 50,000 remains. Other plants
preserved in the fireplaces included crucifers (Cruciferae), small-
seeded legumes (Trigonella/Astragalus), as well wild einkorn
wheat (Triticum boeoticum/urartu), barley (Hordeum sponta-
neum), and oat (Avena sp.). In addition to these, the assemblage
comprised at least 642 macroscopic (>2 mm) lumps of charred
food remains. Charred food remains have rarely been recognized
as a class of archaeobotanical material (i.e., artifact), and their
analysis has not been systematic. However, food remains are
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Despite being one of the most important foodstuffs consumed
in the modern world, the origins of bread are still largely un-
known. Here we report the earliest empirical evidence for the
preparation of bread-like products by Natufian hunter-gatherers,
4,000 years before the emergence of the Neolithic agricultural
way of life. The discovery of charred food remains has allowed
for the reconstruction of the chaîne opératoire for the early
production of bread-like products. Our results suggest the use of
the wild ancestors of domesticated cereals (e.g. wild einkorn)
and club-rush tubers to produce flat bread-like products. Cereal-
based meals such as bread probably become staples when
Neolithic farmers started to rely on the cultivation of domesti-
cated cereal species for their subsistence.
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