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I

n the modern world, the chicken (Gallus gallus domesticus) is
one of the most widespread livestock species and is a major
source of animal protein in the human diet. The ancestor of the
domestic chicken is the red jungle fowl (Gallus gallus), originating in Southeast Asia, with possible genetic contributions from
closely related species through hybridization (1–5). Intensive
hybridization between the modern chicken and its wild ancestor
caused a loss of the wild progenitor genes (6, 7). Consequently,
recent studies usually have focused either on the genetics of the
chicken progenitor (8–12) or on zooarchaeological evidence for
the domestication of chickens (13–15).
The dispersal trajectory of chickens to West Asia, to the
Mediterranean, and to Europe following its initial domestication
in Southeast Asia remains largely unknown. Moreover, there
are only very partial data, and thus there is great uncertainty
regarding the place and time of the earliest economic exploitation
of chickens: When and where did chickens move from being
an exotic species, used only sporadically for symbolic and ritual
purposes, to an important livestock species in the Mediterranean
and European economies (16, 17)? Our study of chicken remains
from the Southern Levant (Israel, the Palestinian Authority, and
Jordan) and particularly from the Hellenistic site of Maresha in
Southern Israel sheds new light on these issues.
We define three main phases in the cultural history of chicken
use, based on archaeological, historical, and iconographic evidence (Fig. 1). The early phase (Fig. 1, phase A) may have already
begun around the sixth millennium B.C.E. when the chicken was
initially domesticated during several independent domestication
events in Southeast Asia and China (1, 2, 4, 11, 12). On the Indian
subcontinent, which also constitutes a part of the natural dispersal
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range of the jungle fowl, chicken remains were recorded at a few
second millennium B.C.E. sites, and it is commonly assumed that
domestication occurred there independently (1, 14, 15, 18, 19).
The second phase took place in the third–second millennia B.C.E.
and includes the dispersal of the chicken out of its natural
distribution range to West Asia (Fig. 1, phase B). The earliest
chicken remains in the Near East were retrieved in Iran,
Anatolia, and Syria and dated to the third millennium B.C.E. or
slightly earlier (20). In Egypt, the oldest known chicken remains
are possibly even earlier (16). At this early phase, chicken remains in archaeological sites are very sparse and often are not
associated with domestic contexts. Historical and iconographic
records demonstrate an acquaintance with the chicken from the
mid-second millennium B.C.E. in Egypt, Mesopotamia, and the
Levant (21). All these sources relate to chickens (almost exclusively cocks) as an exotic bird, used inter alia for cockfighting
and displayed as exotica in royal zoos. The third phase includes
its introduction to Europe (Fig. 1, phase C1) and the intensification of its use mainly on this continent (Fig. 1, phase C2).
Archaeologically, chicken remains are first observed in Europe
only in late ninth and eighth century B.C.E. contexts. The introduction of chickens to this region usually is attributed to the
Phoenicians who brought chickens from their homeland to their
colonies in the West (17, 22). This hypothesis is based on the fact
that the earliest chicken remains in Europe were retrieved from
Phoenician sites, mostly (although not only) in Iberia (23–25). The
oldest reliable dated remains of chickens from central Europe (in
the Czech Republic) are from the eighth century B.C.E. (26). The
continued presence of chickens has been confirmed in Iberia (27, 28),
as well as in southern France and Greece (24, 29), during the
second half of the first millennium B.C.E. (Fig. 1, phase C1).
However, a survey of the zooarchaeological literature of Europe
demonstrates that before the first century B.C.E. the proportion
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Chicken (Gallus gallus domesticus) is today one of the most widespread domesticated species and is a main source of protein in the
human diet. However, for thousands of years exploitation of
chickens was confined to symbolic and social domains such as
cockfighting. The question of when and where chickens were first
used for economic purposes remains unresolved. The results of our
faunal analysis demonstrate that the Hellenistic (fourth–second
centuries B.C.E.) site of Maresha, Israel, is the earliest site known
today where economic exploitation of chickens was widely practiced. We base our claim on the exceptionally high frequency of
chicken bones at that site, the majority of which belong to adult
individuals, and on the observed 2:1 ratio of female to male bones.
These results are supported further by an extensive survey of
faunal remains from 234 sites in the Southern Levant, spanning
more than three millennia, which shows a sharp increase in the
frequency of chicken during the Hellenistic period. We further argue that the earliest secure evidence for economic exploitation of
chickens in Europe dates to the first century B.C.E. and therefore is
predated by the finds in the Southern Levant by at least a century.
We suggest that the gradual acclimatization of chickens in the
Southern Levant and its gradual integration into the local economy, the latter fully accomplished in the Hellenistic period, was a
crucial step in the adoption of this species in European husbandry
some 100 y later.

Fig. 1. The dispersal of chickens in the Old World: the area marked “A” is
the geographical range of the jungle fowl in South Asia and its initial domestication, which already may have begun around the sixth millennium
B.C.E. in Southeast Asia and possibly in China; The area marked “B” maps the
dispersal of chickens to West Asia during the third and second millennia B.C.E.
C1 represents the first wave of chicken dispersal into Europe: introduction to
Europe during the eighth century B.C.E. (chicken remains have low representation in sites). C2 represents the second wave of chicken dispersal into
Europe and other regions from the first century B.C.E. (chicken remains have
higher representation in sites). The location of Maresha is marked in the
enlarged map (Inset).

of chicken remains in archaeological sites was extremely low and
hardly ever exceeded 3% of the total faunal remains (25, 30, 31).
The historical evidence also marks the eighth century B.C.E.
(or even slightly later) as the arrival date of chickens in Europe.
The arrival of chickens in Greece likely postdates Homer
(around the eighth century B.C.E.), because the Greek poet does
not mention this bird, but chickens are mentioned by Theognis of
Megara in the sixth century (32). From the seventh century B.C.E.,
cocks are depicted on Greek coins and vases (28). In the fifth
century B.C.E., the Greek playwright Aristophanes refers to the
chicken as the “Persian bird” or “Median bird” (33), possibly
indicating that in this period chickens were imported to Greece
from Persia (14, 34). By the third century cocks became portrayed more frequently in Egypt (14, 22, 35 and references
therein), but in Ptolemaic papyri chickens are hardly mentioned
compared with other domesticated species (36). The symbolic
role of cocks is well demonstrated by the Roman writer Cicero in
his De Divinatione (37), where he mentions that cocks accompanied the Roman armies in 249 B.C.E. and that their behavior
was observed carefully before battle as a sign of defeat or victory.
Finally, fighting cocks are mentioned by Roman writers such as
Varro (38) and Columella (39) (see also refs. 14 and 17).
Returning to faunal data, from the first century B.C.E., more
sites with chicken remains are known in Europe, and the proportions of chickens at these sites are higher (Fig. 1, phase C2).
This increase is apparent in Roman sites in Italy (40) and later in
Southern Britain (13) and Sweden (41, 42). Significant proportions of chicken remains are observed in some first century B.C.E.
locations in the Near East, such as in Sagalassos in Anatolia (43,
44) and Petra in Jordan (45, 46), and at Berenike (47) and Mons
Claudianus (48) in Egypt. Indeed, the relative number of chicken
remains in Berenike during Roman times is almost threefold that
of the Ptolemaic period (49).
Unlike chicken bones, chicken egg shells often are overlooked
during excavation (50). The first archaeological evidence for chicken
eggs in the Mediterranean is from the first century B.C.E. This
evidence includes some examples from Mons Claudianus and a
high percentage of medullary bones from Berenike, indicative of
females during laying time (47).
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Although the faunal evidence points to the first century B.C.E.
as a turning point in patterns of chicken exploitation in the
Mediterranean, the historical and iconographic records imply a
slightly earlier date for its economic utilization. For example, a
Roman law in the Lex Faunia (161 B.C.E.) banned the
consumption of more than a single chicken per meal. Other remarkable testimonies for the integration of the chicken into
European livestock in the first century B.C.E. are provided by
the Greek historian Diodorus Siculus, who described the sophisticated technique of artificial incubation of chicken eggs in
Ptolemaic Egypt (51), and by the Roman historian Varro, who
offered advice on how to treat hens during laying time (38).
Subsequently, in the first century C.E. the Roman writer Columella and the Roman culinary Apicius mention chicken eggs
among the ingredients in culinary recipes (39, 52).
We propose that the intensification in chicken exploitation in
Europe during phase C2, as reflected by the archaeological and
historical records, is related to our new data regarding chicken
husbandry in the Southern Levant. The main new data we present here are from the site of Maresha, a national park situated
in the Judean foothills in Southern Israel (Fig. 1 and Fig. S1) and
dated to the Hellenistic period (fourth–second centuries B.C.E.).
Located on an important trading route, Maresha flourished as a
leading city of the region of Idumea, and its population comprised a complex ethnic mosaic (53). The town was in ruins by
the late second century B.C.E. and was never resettled. In
Hellenistic Maresha we note that, in addition to the symbolic
cock painted in the so-called “Sidonian” tomb there (54), unisex
chicken figurines are more common than any other animal figurines except for riders on horses (55, 56).
The unprecedented amount of chicken remains revealed at
Maresha, far outside the original distribution of the domestic
fowl, coupled with the clear chronology of the findings and the
excellent preservation of the chicken bones, render Hellenistic
Maresha a key site for understanding the new role of the chicken
in the Mediterranean during this period. The study of the faunal
evidence at Maresha is followed by a comparative chronological
and regional study, based on the frequency of chicken remains as
presented in 234 faunal reports from the Southern Levant,
spanning all periods until early modern times. This study provides diachronic data on the process of introduction and subsequent widespread adoption of the chicken in Levantine
economies. We offer suggestions based on these data regarding
the time and mode of expansion of chickens from Southwest
Asia to Europe and throughout the Mediterranean.
Results
Chickens at Maresha. Radiocarbon dating of two selected chicken

bones yielded uncalibrated dates of 2245 ± 45 BP (RTD-7070),
2140 ± 28 BP (RTD-7071). The calibrated ranges of both samples fall within the Hellenistic period, namely between the end of
the fourth and the third century B.C.E. These results correlate
well with the archaeological dating provided by the associated
artifacts, both in the two loci that yielded the dated bones and in
the other contexts from which chicken bones were retrieved. The
high average completeness (85%) reflects the reliability of the
assemblage and results from the conditions in which the bones
were deposited—in chalky soil and in sealed caves and therefore
largely protected from postdepositional bone attrition.
In terms of the number of identified specimens (NISP), chicken
bones at Maresha (NISP = 1,092) constitute 29% of the total
livestock species (including Capra, Ovis, Bos, Sus, and Equidae).
The distribution of chicken skeletal elements shows a relatively
high representation of elements from different parts of the body,
including leg bones, wings, and axial parts. Cut marks were
detected on 6% of the remains. Most of the butchery marks were
made during dismemberment of the carcass (Fig. S2). In some
cases (NISP = 4) the feet were intentionally removed from the
Perry-Gal et al.

carcass. On two of the tarsometatarsus bones, round and softeredged grind marks on spurs were detected. These marks differ
from butchery marks: The latter are not observed on the spurs
and differ from the former in their direction, shape, and depth.
Interestingly, burn marks were seen only on a single bone in the
entire examined chicken assemblage, a much lower proportion
than seen on bones of other livestock species at the site.
The age profile according to the ossification and porosity level
of the long bones shows a high percentage of mature individuals
(80.6%), implying a possible exploitation of secondary products
(Fig. S3). The results of sexing according to the morphological
characters of the tarsometatarsus spurs (Fig. S4A) revealed that
spurs are absent from two thirds of the bones, indicating that the
number of females culled is double that of males. The remaining
third of the specimens have spurs at varying stages of development, representing adult, young, and castrated cocks. Sexing
according to the greatest length (GL) measurement of Tarsometatarsus bones of mature individuals, combined with mixture
analysis, demonstrated that females are represented more than
males and constituted approximately two thirds of the culled
chicken population (Fig. S4B). The results of the medullary bone
analysis performed on 30 bones (10 femur, 10 tibiotarsus, and
10 tarsometatarsus bones, all from mature individuals) revealed
three specimens with medullary bone in a high degree of compression (Fig. S5), indicating that some hens at Maresha produced eggs and were at some stage of the laying cycle at the time
they were slaughtered. In contrast to the high presence of females, chicken egg shells have not yet been found at Maresha,
nor are they reported in any of the faunal reports relating to the
Hellenistic Southern Levant. This absence most likely results
from the excavation methods; we note that careful and systematic sieving was not used.
Comparison of chicken bones measurements from Maresha
with bones from four major Roman sites in Britain shows no
significant differences in size (Table S1). The Hellenistic Levantine chickens are similar to the Roman European specimens in the
length and breadth of the humerus (wing bone), coracoid (breast),
and femur (leg). These results indicate that no significant change
in the size of the chicken occurred during Roman times.
Chickens in the Southern Levant. A wider perspective on the integration of the chicken into the economy of the Southern Levant
is provided by our survey of the relevant zooarchaeological
literature for this region. The proportion of sites yielding chicken
Perry-Gal et al.

Discussion
The Incorporation of Chicken into the Human Diet in the Southern
Levant. Archaeologically, the Southern Levant is one of the

world’s most intensively studied regions. More than a 100 y of
research uncovered thousands of sites, the excavation of which
yielded large assemblages of animal remains spanning the entire
sequence of the development of animal husbandry from late
Neolithic times to the late Ottoman period. This major database
allows a detailed examination of the arrival of the chicken in the
region and its transformation into an established livestock species. This process was poorly known hitherto; here we are able to
discuss it, for the first time to our knowledge, from a broad
zooarchaeological perspective. Our results bring to the fore the
Hellenistic period in the Southern Levant, and particularly the
site of Maresha, as the earliest Mediterranean arena in which
economic exploitation of the chicken can be demonstrated. This
conclusion has important consequences for understanding the
initial economic exploitation of the chicken in Europe.

Fig. 3. Average proportion of chicken bones in total domestic bone (NISP)
yield from 12 periods in Southern Levantine sites. General chronology following Levy 1995 (75): Middle Bronze Age II (2000–1550 B.C.E.), n = 35; Late
Bronze Age (1550–1200 B.C.E.), n = 24; Iron Age I and II (1200–539 B.C.E.), n =
80; Persian period (539–333 B.C.E.), n = 22; Hellenistic period (333–63 B.C.E.),
n = 20; Roman period (63 B.C.E.–324 C.E.), n = 17; Byzantine period (324–640
C.E.), n = 12; Early Muslim period (638–1099 C.E.), n = 7; Crusader period
(1099–1291 C.E.), n = 6; Late Muslim period (1260–1517 C.E.),; n = 9; Ottoman
period (1517–1917 C.E.). n = 2. Domestic species include goat (Capra hircus),
sheep (Ovis aries), cattle (Bos taurus), pig (Sus scrofa), and horse or donkey
(Equus caballus or Equus asinus). Data were compiled from 234 faunal reports. Values are means + SD.
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Fig. 2. Proportion of sites with chicken bones from 12 periods in the
Southern Levant. General chronology following Levy 1995 (75): Middle
Bronze Age II (MB) (2000–1550 B.C.E.), n = 35; Late Bronze Age (LB) (1550–
1200 B.C.E.), n = 24; Iron Age I and II (1200–539 B.C.E.), n = 80; Persian period
(539–333 B.C.E.), n = 22; Hellenistic period (333–63 B.C.E.), n = 20; Roman
period (63 B.C.E.–324 C.E.), n = 17; Byzantine period (324–640 C.E.), n = 12;
Early Muslim period (638–1099 C.E.), n = 7; Crusader period (1099–1291 C.E.),
n = 6; Late Muslim period (1260–1517 C.E.), n = 9; Ottoman period (1517–
1917 C.E.), n = 2. Data were compiled from 234 faunal reports.

remains rises gradually from less than 3% in the Middle Bronze
Age to nearly 50% in the Hellenistic period (Fig. 2)—a dramatic
increase overall. From the Hellenistic period onward, the frequency of sites with chicken remains continues to rise until it
reaches 100% in the Ottoman period (16th–20th centuries C.E.)
(Dataset S1). Corroborating this trend, we identified a marked
threefold increase in the proportion of chicken remains relative
to remains of other livestock species within sites between the
pre-Hellenistic period (3% during the Persian period) and the
Hellenistic period (9%) (Fig. 3). Subsequently the relative
abundance of chicken remains within sites reached a zenith in
the Byzantine period and then dropped. Although the sharp
increase in the ratio of chicken remains is observed clearly in
most of the Hellenistic Southern Levantine sites, Maresha is
highly exceptional; at 29%, its proportion of chicken remains is
more than threefold that at other Hellenistic sites (average,
Fig. S6). Overall, the data demonstrate that before the Hellenistic
period chicken exploitation was rather sporadic—the bones
occur as isolated specimens in only a small number of sites—
but in the Hellenistic period there is a conspicuous increase in
the presence of chickens.

“Economic exploitation” refers to the utilization of chickens
for meat and eggs, as opposed to cockfighting, sacrifice, and other
purposes that do not involve large-scale consumption of chickens
and chicken products. Although distinguishing between ritual
and economic exploitation of chickens is crucial, this distinction
often was ignored in faunal reports until recently. To date, no
pre-Roman sites around the Mediterranean have yielded a
proportion of chicken remains as high as that in Hellenistic
Maresha. This quantity cannot indicate sporadic exploitation but
rather points to intentional, large-scale breeding of this species
for economic purposes. More than 80% of the chickens at Maresha
reached maturity, indicating that they also may have been used
for their secondary products (i.e., eggs). This observation is
supported further by the twofold-higher frequency of females
than males and by the medullary bones that show that some of
the females were egg-laying hens. The high percentage of females
in Maresha contrasts with some central Iron Age European sites,
where a 3:1 ratio of cocks to hens is evident (31), and with
Roman sites in the Netherlands and Britain (22). Furthermore,
the presence of egg-laying hens at Maresha is thus far the
earliest such evidence. Currently, similar evidence (as well as chicken
egg shells) has not been observed earlier than early Roman times
(47). This timing is consistent with the first appearance of chicken
eggs in ancient recipes, which does not predate the first century
C.E. (39, 52).
The representation of all body parts suggests that chickens
were raised locally at Maresha and consumed at the site. The cut
marks mainly indicate dismemberment of the body parts, and
their presence on many skeletal parts also attests to exploitation
as poultry. This observation differs from sites where chicken remains were found as complete articulated skeletons only (17),
indicating noneconomic use such as cockfighting or some form of
ritual activity. The low proportion of burnt bones implies that the
cooking method did not involve direct exposure to fire.
The exceptional case study of Maresha is part of a wider regional trajectory in the cultural history of chicken exploitation,
which is evident in the Hellenistic Southern Levant in general
from the fourth to the second centuries B.C.E. At that period,
this region exhibited a striking increase in the proportion of sites
with chicken remains and a corresponding increase in the
abundance of chicken remains relative to those of other livestock. These patterns strongly support the assumption that
chickens were incorporated into the subsistence economies of
the region during the Hellenistic period. Importantly, this increase marks a trend that intensifies in later periods.
The Southern Levant Provides a Springboard for the Global Spread of
the Chicken. We distinguished between two phases of the pres-

ence of chickens in Europe and the Mediterranean, C1 and C2 in
Fig. 1. The first phase, C1, began around the eighth century B.C.E.
and continued until the end of the second century B.C.E. During
this stage the proportions of chicken remains in European sites
are especially low [<3.5% in the Iberian assemblages (25) and
<0.5% in central European ones (31)]. In our opinion, the low
ratios of chicken remains during this time-span cannot be related
to economic utilization but rather indicate several other uses,
such as cockfighting and various ritual protocols. The second
phase, C2, defines the earliest period when chickens gradually
became abundant in Europe and in some parts of the Near East,
i.e., not before the first century B.C.E. according to the archaeological evidence. For example, the average proportion of
chicken remains in Roman Britain (beginning in the first century
C.E.) is <6% (13; full data are given in ref. 57). Similar frequencies are evident in Roman sites of the Southern Levant
surveyed here and by others (16, 46). The incorporation of
chickens as a livestock in Europe thus occurred around the first
century B.C.E. Interestingly, our results show that the incorporation of the chicken as a local livestock species in the
9852 | www.pnas.org/cgi/doi/10.1073/pnas.1504236112

Southern Levant occurred at least 100 y earlier. These observations provide new insights regarding the trajectory
through which the chicken became an important economic
species in Europe and the Mediterranean. We argue that the
Hellenistic Southern Levant was a crucial intermediate region
in this process.
Environmental and Anthropogenic Conditions for the Economic
Exploitation of Chickens. Functioning as a bridge between Asia

and Europe, the Southern Levant was the stage for an intermediary phase in the dispersal of the chicken between its initial
domestication in Southeast Asia and its adoption to the European economy during the mid-second and first centuries B.C.E.
After its first introduction to the Southern Levant in the second
millennium B.C.E., chickens became acclimatized to nontropical
conditions and gradually adapted to the relatively dry Mediterranean environment. This adaption consequently led to various
morphological changes over time (58).
Redding (16) has suggested that in the Levant chickens came
to replace pigs as an important economic species in the first
millennium B.C.E. In contrast to large herd animals, both taxa
could be reared on a smaller household scale, engendering relatively little interest from central authorities, artists, or historians. Both taxa would have exerted similar demands (food and
labor) on the household economy, thereby likely competing for
these resources (16). However, as opposed to the low mobility
and high water consumption of pigs, chickens provided an easyto-grow, compact, and highly portable package of meat and a
more efficient source of protein through both its eggs and meat
(16, 59). A critical factor contributing to tipping the balance in
favor of chickens over pigs would have been the harvesting of
eggs, which were a new, accessible source of protein. The conditions for developing a flourishing chicken economy seem to
have been well met at Maresha.
By the Hellenistic period, the inhabitants of Maresha fully
realized the advantages of a chicken economy. Over a period of
roughly 200 y the exploitation of chickens was intensified, perhaps
involving the maintenance of chickens in stressful conditions of
crowded hutches or coops [as turkeys were kept in North America
(60)]. Under the conditions of a firm management regime, appreciable behavioral changes and morphological modifications
could have occurred. These modifications possibly include increased tolerance for penning, reduced aggression, and increased
sexual precocity. This scenario is made likely by the relatively
short generation span of chickens, resulting from the short time
between hatching to full maturity. Such combined, fairly rapid
behavioral and morphological changes are observed widely in
other livestock species (61–63, and see ref. 64 for farm fox
taming). Our study shows that the Hellenistic chickens of
Levantine Maresha did not different in their wing, breast, and leg
dimensions from those of European chicken breeds in the Roman
period. This observation challenges the hypothesis that selective
breeding in Roman times caused a substantial size increase in
chickens (65, 66). Our data suggest that this change already is
evident in the Hellenistic Southern Levant.
Historical evidence suggests that before the Hellenistic period
consumption of chickens was tabooed in various parts of the
world, either culturally or legally (17 and references therein). The
emergence of the Hellenistic koine (Greek cultural and linguistic
uniformity) generated an ambience of globalization in which
science and philosophy flourished and which conceivably encouraged the abandonment of old taboos and the adoption of
new traditions. In this atmosphere, the Ptolemaic rulers of Egypt
introduced new exotic animal breeds to their kingdom. The
Zenon papyri from the mid-third century B.C.E. highlight the
southern Levant as the origin of various new animal breeds (e.g.,
certain sheep breeds and crossbred wild asses and donkeys
imported to Egypt) (36). Our data show that, for the first time in
Perry-Gal et al.

Materials and Methods
The chicken bones from Maresha were retrieved from five subterranean
complexes hewn below the dwellings of the lower city (Fig. S1); therefore the
original context of the remains is assumed to be domestic (53). It is unclear
whether the bones accumulated gradually from the residential contexts of
the lower city into the subterranean complexes or resulted from a single
destructive event during the Hasmonean conquest of the city. This uncertainty notwithstanding, the attribution of the bones to the Hellenistic
period cannot be doubted, because of the sheer quantities of bones in
contexts where the accompanying artifacts (mainly ceramics and coins) date
only to the Hellenistic period, no later than ca. 100 B.C.E., with no later finds.
This dating has been verified by radiocarbon dating of the two bones retrieved from sealed loci in different areas.
Identification as to taxon and skeletal element was carried out using the
comparative collection of the Laboratory of Archaeozoology at the University
of Haifa, and the distribution of skeletal elements has been recorded. Following Serjeantson (22), we studied bone attrition and surface modification,
including butchery and burn marks. Age at death was determined based on
the state of ossification and level of porosity of the long bones, based,
among other long bones, on the proximal tarsometatarsus which is fully
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ossified around 19–27 wk (22). The chicken bones were sexed by a combination of three methods. The first was a biometric method, using the
measurements of the tarsometatarsus bones (73, 74). For this analysis we
used the GL measurement of the chicken tarsometatarsus bones. Fused
specimens were measured to the nearest 0.1 mm using Vernier calipers. We
implemented a statistical analysis of the sexes and presented it by mixture
analysis modeling. The second was examination of the presence or absence
of medullary bone in femur, tibiotarsus, and tarsometatarsus bones of
adult chickens (47). The third was morphological observations of the developmental stage of the leg spur in cocks (22). The rationale for combining
those methods derives from possible inaccuracies in them, particularly in the
third: In general, adult males have a developed spur (used for combat between males), spur cores, or spur scars attached to the tarsometatarsus,
whereas females rarely do. However, because spurs may become fused to
the diaphysis of the tarsometatarsus rather late, and spurs or spur scars
occasionally occur also among female chickens, additional methods are
needed to examine the sexual dimorphism among ancient chicken populations. Bone measurements of Hellenistic chicken remains from Maresha
were compared with those of chicken remains from several European Roman sites (four sites in Britain) (Table S1). Student’s t-test was used to
compare the average GL and distal breadth (Bd) of the humerus, coracoid,
and femur.
To provide a long-term perspective of the change in the social and economic role of the chicken in the Southern Levant, we reviewed the appearance and the dispersal of chickens in this region through time. We used
data on the occurrence and frequency of chicken remains from 234 published
zooarchaeological reports spanning more than three millennia—from Middle Bronze Age II (the first half of the second millennium B.C.E.) to the end
of the Ottoman period (the early 20th century C.E.). Before the Middle
Bronze Age wild and domestic chickens were completely absent from the
region. We included in our survey of the literature nearly all published
faunal assemblages. We excluded from the analysis only assemblages that
are not well dated and those with a very low number of faunal remains (<10
specimens in total). For each period, we present the percentage of sites with
chicken remains and the average percentage of chicken remains relative to
the remains of all other domesticates in these sites. For all these analyses we
used the NISP to compute the frequency of chicken remains. The minimum
number of individuals could not be calculated because many reports lack the
appropriate data. Finally, to put the Maresha findings into a wider temporal
and regional context, we compared the proportion of chicken remains at
Maresha with those at contemporary Hellenistic sites in the Southern Levant,
the only region from which sufficient data are available.
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