Shepherd Kings? A Zooarchaeological
Investigation of Elite Precincts in Middle
Bronze Age Tel Hazor and Tel Kabri

NIMROD MAROM, ASSAF YASUR-LANDAU, SHARON ZUCKERMAN,
Eric H. CLINE, AMNON BEN-TOR, AND GUY BAR-Oz

A zooarchaeological investigation of elite precincts from two major Middle Bronze Age
sites in the Galilee region of northern Israel, Tel Hazor and Tel Kabri, was conducted with
the aim of revealing differences in the animal economy between them. The results indicate
that the elites of the polity of Hazor were strict consumers who exerted economic demands
on the surrounding hinterlands and relied on specialized sheep herding. In Tel Kabri, by con-
trast, there is evidence that the Middle Bronze Age palace elites were engaged in locally based
pastoral production as well as extensive utilization of diverse habitats around the settlement.
These differences are ascribed to micro-regional differences in the hinterlands of the ancient
polities. The dyadic relations between the economic and ecological gateway roles of Middle

Bronze Age Hazor and Kabri are discussed.

Introduction

r I N he city-states of the Middle Bronze Age, with
their monumental art, fortifications, and temples,
mark the zenith of Canaanite culture in the south-

ern Levant (Dever 1987: 149; Mazar 1990: 174; Ilan 1995:

297; Cohen 2002: 1-3). The Canaanite Middle Bronze

Age represented the first local appearance of a truly

international system of trade, showing evidence for in-
tensive contacts with Syria, Egypt, and the Aegean (Ilan
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1995: 297; Maeir 2000). Public architecture on a massive
scale embodied and propagated the power of the elites
who orchestrated highly hierarchical social systems.
Surveys of contemporary sites point to the development
of multi-tiered settlement hierarchies (Greenberg 2002:
106-7; Yasur-Landau, Cline, and Pierce 2008). This rise
in complexity was part of an urbanization process that
also included demographic growth, population packing,
and geographic range expansion (Gophna and Portugali
1988: 17-18).

Processes of urbanization and the emergence of
hierarchy—both in society and in settlement pattern—
are manifest in various kinds of material remains. One of
these is animal bone assemblages, which reflect the pro-
visioning of basic commodities such as meat, milk, and
fiber to ancient settlements, as well as the importation
of exotic foods and wild-game hunting. Early research
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on fauna from Middle Bronze Age Canaanite contexts
produced useful preliminary data on animal species and
body parts utilized in settlements of that period—for ex-
ample, in Aphek (Hellwing 2000). It also laid a foundation
for later studies aiming to reconstruct economic systems,
which include work done in Tell Jemmeh (Wapnish and
Hesse 1988), Tell el-Hayyat (Falconer 1995), Tel Dan
(Wapnish and Hesse 1991; Wapnish, Hesse, and Ogilvy
1977), Tel Haror (Klenck 2002), and Zaharat ed-Dhra
(Berelov 2006). These important works, however, were
conducted on animal bone assemblages from village sites
and non-elite quarters of larger towns. No major study of
Middle Bronze Age faunal material was devoted entirely
to palatial economies, which were at the focal point and
the pinnacle of urban growth and settlement hierarchy
(but see Croft 2004: 2329). This aspect of south Levantine
zooarchaeology is regrettably underdeveloped as com-
pared with the scholarly treatment of Aegean and Syrian
Bronze Age palace economies (e.g., Halstead 2007; Hal-
stead and Isaakidou 2004; Stocker and Davies 2004; Vila
and Gourichon 2007).

This study thus aims to present a comparative analy-
sis of faunal assemblages from the elite precincts on the
acropoleis of two major MB II settlements: Tel Hazor
(Ben-Tor 2008) and Tel Kabri (Yasur-Landau et al.
2012) (Fig. 1). Both settlements are located in the Upper
Galilee, near perennial water sources and in a favorable
setting for agriculture, pastoral production, and the con-
sumption of wild animal resources. Our goal is to point
out differences in aspects of their animal economies, dif-
ferences that we believe are in keeping with important
features of elite society in these ancient settlements.

The polities controlled from Tel Hazor and Tel Kabri
were located on the east and west sides of the Meiron
Massif of the Upper Galilee, respectively, and thus neigh-
bored each other during parts of the MB II (but see Peil-
stocker [2003: 437] for the possibility that another polity
was centered in Tel Rosh, between Hazor and Kabri).
Hazor was unequivocally the largest polity in Canaan at
the time, and Tel Kabri was the third largest contempo-
rary settlement (Yasur-Landau, Cline, and Pierce 2008).
The art, architecture, and other finds excavated in Tel
Kabri (Yasur-Landau et al. 2012 and references therein)
underline its importance, derived in part by its position
as a gateway controlling trade routes with the Aegean
(Kempinski 2002: 451; Maier 2000). Very similar eco-
logical conditions typified the immediate terrestrial en-
vironments of both polities: bordering a mountainous
region with developed Mediterranean oak and pistacia
forest and wetlands (Danin 1995: 29).

What differences, then, can we expect to find be-
tween the palatial economies in the two settlements?
Textual evidences unearthed in Tel Hazor (Horowitz
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Fig. 1. Location map for Tel Hazor and Tel Kabri.

and Oshima 2006: 65-87) reveal land connections with
contemporary kingdoms in Syria and large-scale textile
production, which entails specialized pastoral produc-
tion of wool. In Tel Kabri, on the other hand, maritime
connections with the Aegean and with Egypt are indi-
cated. No specialized production of animal goods—for
example, wool—can be inferred. Furthermore, the Kabri
polity was, so to speak, “sea-locked.” Landlocked Hazor
had a hinterland bordering on the extensive steppe of the
Transjordanian highlands, which have been, into mod-
ern times, prime pastureland. Tel Kabri, in contrast, is
located in a valley, confined between the mountains of
the Upper Galilee and the Mediterranean Sea. Its strate-
gic strength was maritime connectivity, while on land it
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may have acted as a typical Mediterranean city, mitigat-
ing resource shortages between smaller micro-regions in
its territory (Horden and Purcell 2000: 121-22).

These differences in the geographical location of the
two Middle Bronze Age settlements should be reflected
in their animal economies, as they are inherently affected
by the availability of exploitable habitats for animal hus-
bandry. Zooarchaeological differences between Kabri
and Hazor are therefore expectable, between a postu-
lated Mediterranean economy with maritime connectiv-
ity (Kabri) and an economy of steppe and inland trade
(Hazor).

Four zooarchaeological methods may be particularly
relevant for the reconstruction of large-scale palatial
animal economies, as explained in detail below. These
take account of (1) the taxonomic diversity of the assem-
blages, including the number of game animals and im-
ported taxa; (2) the sheep-to-goat ratio; (3) age-at-death
analysis; and (4) the sex ratios in sheep and goat herds.

Taxonomic diversity means the number of animal
taxa represented in each assemblage and the observed
distribution of bones between the taxonomic categories
(Magurran 2004: 8). When more taxa are present in one
assemblage than in another—taking into account differ-
ences in sample size—its richness is said to be higher.
Assemblages can also vary with respect to dominance,
which means the extent to which more of the individual
specimens fit into fewer taxonomic categories. The inter-
pretation of observed variability in taxonomic diversity
is context-dependent.

Richness values may change as the result of greater or
lesser incorporation of game animals into the economic
system, or even into the political one: larger game animals
were often hunted by elites as a status-enhancing activity
(Allsen 2006: 8; Firmage 1992; Marom and Zuckerman
2012) and not for subsistence needs. A more diverse diet
with an exotic faunal component might signify a rich diet
and therefore a high status (Ijzereef 1989; Ervynck et al.
2003; Schulz and Gust 1983; for an interesting historic
example from the Middle Ages of elite hunting of cranes
using falcons in the Acre Valley, also see Ibn Mungqidh
2011: 206-7); but, on the other hand, it could also be an
indicator of subsistence stress, a common interpretation
in prehistoric zooarchaeology (e.g., Stiner 2001). The
choice of interpretation should take into consideration
the archaeological context and the less-common compo-
nents of the taxonomic list in the assemblage itself—that
is, the smaller animals (e.g., local fish and small fowl).
In early historical urban sites, smaller wild taxa likely
indicate subsistence hunting, while larger animals (e.g.,
bears, deer) probably indicate high-status hunting.

Lower variability in the composition of the zooar-
chaeological assemblage, reflected in a higher dominance
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of sheep and goats, together with a narrow sex and age
profile, may indicate orderly provisioning. A proxy for
standardization, it goes hand in hand with larger-scaled
economies that seek to minimize variability in incoming
goods for ease of information management and control,
and it also indicates a longer distribution chain between
producer and consumer (Zeder 1991: 36-37). We can see
this type of control, for example, in the routinized treat-
ment of animals in Ur III Tell Drehem, where, as was re-
corded in texts, certain types of animals were allocated to
social functionaries, thus reflecting the distance between
producers and consumers (Zeder 1994).

The sheep-to-goat ratio in a faunal assemblage is a
function of the environment, the degree of market in-
volvement, and the herd maintenance strategy used to
optimize the harvesting of herd products—specifically,
meat, milk, and wool (Redding 1981: 296-309; 1984).
The most commonly observed optimization strategy in
the pre-modern southern Levant is aimed at herd secu-
rity (Redding 1981: 386, Sasson 2010: 61)—that is, it is
geared toward minimizing fluctuations in herd size, be-
cause common but unpredictable population crashes can
undermine a pastoral livelihood. Since goats are hardier
in terms of resistance to disease and are more fecund
than sheep, herders concerned primarily with herd se-
curity would keep more goats than would herders con-
cerned mainly with marketing meat and wool. Similarly,
practitioners of a mixed subsistence economy of agricul-
ture and animal husbandry would keep more goats than
would more mobile pastoral specialists (Redding 1984).

Therefore, a palatial assemblage that has a high sheep-
to-goat ratio would likely reflect herders’ concern with
specialized production of meat and/or wool. In turn, spe-
cialized production of meat and wool means a demand
strong enough to counter the tendency to maximize herd
security in favor of creating surpluses of these products.
Notice that we leave the demanding agent blank: it could
be a purely economic motivation, such as supply-and-de-
mand, an internal social motivation such as competition
and status enhancement, but also coercion by central au-
thorities. Even the identity of the “herder” should be left
vague. The “herder” could be a pastoral-nomad, a mem-
ber of the “free-sector” (Zaccagnini 1989), or a palace
employee tending palatial or temple flocks.

Age-at-death analysis provides information on the
number of caprines of the same age cohort that survived
consecutive units of time (in our case, years). The animal
mortality pattern is discerned from the archaeological
record; that is, the culling schedule can be deduced, for
example, by whether most of the animals were slaugh-
tered during their first year of life, as young adults (1-2
years of age), or as mature adults. These data can then
be used to determine which model of herd maintenance
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was being followed (Payne 1973; Redding 1981: 234). An
assemblage of caprine bones that has a very high sheep-
to-goat ratio may have been formed by culling from a
herd geared to optimize either meat or wool production.
If most of the animals are young or young adults, the
model aimed at meat production would fit the data bet-
ter, since wool production commonly entails retaining
most animals alive until a later age (Payne 1973).

Similarly, the sex ratio in a herd is important for de-
termining the economic context of consumption. If we
find a high percentage of males—especially young and
younger adult ones—in an archaeological assemblage,
we can infer that we are observing the food remains of
a consumer society (vs. the producing segment of soci-
ety) (Marom and Zuckerman 2012; Marom et al. 2009;
Zeder 1991: 40-43). This is because males in caprine
herds are valuable to producers not for consumption but
for economic gain. Since one male can serve more than
one female (and frequently tens of females) in each rut,
and the male-to-female sex ratio at birth is even, many
younger males not needed as breeding stock can be sold
or delivered as tax each year without hurting the repro-
ductive core of the herds; thus, producers would not
be leaving many remains of male animals consumed as
meat. Conversely, when many females and few males are
found in an archaeological assemblage, it may be hypoth-
esized that the economic context of consumption was the
producing segment of society that had access to the re-
productive core of the herds. In an economic setting in
which markets played a role or in which taxes were paid
in livestock, most males—being expedient for reproduc-
tion and thus a primary allocative resource (Giddens
1981: 4)—would be removed from the original herd and
sent to a central location, which may be a market, the
seat of a taxing authority, or some other redistributive
social institution. The portion of the herd left for con-
sumption by the producers would be younger animals
that died of natural causes, and older animals past their
prime reproductive years (>5 years of age), which are
mostly females. These will presumably be deposited in
the producers’ garbage.

With these models in mind, we examine Middle
Bronze Age Hazor and Kabri, looking at zooarchaeolog-
ical analyses of the faunal assemblages of their respec-
tive acropoleis, to interpret the differences between the
animal economies in these two sites.

Tel Hazor

Tell el-Waqas (Tell el-Qedah), the site of the ancient
Canaanite city of Hazor, is one of the largest and most
intensively investigated tels in the southern Levant. It
is located in the southwestern corner of the Huleh Val-
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ley, at the foothills of the Upper Galilee mountain range
(Fig. 1). The site, comprising an upper tel of ca. 10 ha,
with an appended 70 ha Lower City to its north, controls
the main route of a road forming a branch of the ancient
Via Maris. Hazor has one of the longest sequences of
settlement in the southern Levant, with only a few short
gaps, from the middle of the third millennium B.C.E. un-
til the late first millennium B.C.E.

Hazor was first explored by John Garstang on behalf
of the British Mandate Department of Antiquities. Dur-
ing the 1950s, an expedition led by Yigael Yadin of the
Hebrew University of Jerusalem conducted large-scale
excavations on the upper tel and in several areas in the
Lower City (Yadin 1972). Renewed excavations, directed
by Amnon Ben-Tor under the auspices of the Hebrew
University of Jerusalem, began in 1990 and continue
into the present. These also include investigations of the
Lower City by Sharon Zuckerman.

The earliest historical references to Hazor appear in
the 19th-century B.c.E. Brussels Group of the Execra-
tion Texts and in the state archive of Mari. In letters
from the time of Zimri-Lim, Hazor and its king Ibni-
Addu are mentioned as active participants in the thriv-
ing commercial and political network of that period.
Eleven cuneiform tablets found at Hazor, dating to the
Old Babylonian period, include royal correspondence,
a court record and a mathematical tablet, three liver
models used for extispicy, administrative tablets, and a
recently found fragment of a law code (Ben-Tor 2004;
Horowitz and Oshima 2006).

The earliest Middle Bronze Age settlement (Strata
XVII-XVT on the upper mound) was enlarged by the
addition of the vast Lower City to its urban area (Fig. 2).
The two principal strata of this period were attributed to
the MB IIB, when Hazor served as a political and eco-
nomic hub. Monumental royal edifices and cultic struc-
tures were erected in both parts of the city. These include
the three-piered gates of the Lower City (Areas K and
P), cultic structures (the “Orthostat Temple” in Area H
and the “Double Temple” in Area F), and public installa-
tions (such as the tunnels in Area F), as well as domestic
structures (Areas C and S [= A/210]).

On the acropolis, the eastern part of a monumental
multi-roomed structure was unearthed by the renewed
excavations. The walls of the edifice are well built, con-
structed of large stones and reaching 1.5 m in width.
Benches and pebble-paved floors were uncovered in
some of the rooms. The structure is understood as a royal
palace that originally covered a large area in the center of
the acropolis. The corner of this edifice was built simul-
taneously with the corner of another monumental struc-
ture, the “Southern Temple,” which belongs to the group
of monumental symmetrical temples (“Migdol” temples)
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Fig. 2. Tel Hazor in the Middle Bronze Age.

originating in the Syrian cultural sphere. An extensive
complex of subterranean halls, partially uncovered in
the northeastern part of the Area A on the acropolis,
probably served as a central storage facility for agricul-
tural products, indicating the redistributive role of the
acropolis precinct. An open-air cultic precinct, consist-
ing of several rooms and open courtyards as well as doz-
ens of unworked, plain, standing stones (masseboth) and
a large round stone basin, represents the latest phase of
the Middle Bronze Age in the southeastern part of the
acropolis.

The portion of Area A excavated in the 2012 sea-
son (designated Area A6) is located to the north of the
“Southern Temple” (Fig. 3). A narrow trench between
the northern wall of the temple and the parallel wall to
its north was opened during the 2012 field season. In this
trench, two consecutive phases of a western-oriented
pebble-paved street adjacent to the Middle Bronze Age
temple wall were identified. Both phases are dated to the
MB IIB, on the basis of the pottery assemblage and other
finds connected with them. The paved street yielded a
large assemblage of animal bones collected by hand,
which probably originated in the adjacent temple and are
therefore in secondary deposition. This assemblage is the
object of the current analysis and reflects the consump-
tion of animals in the public, and probably ritual, context
on the Middle Bronze Age acropolis.

Tel Kabri

Tel Kabri is a 34 ha site located in the western Galilee,
5 km east of Nahariya (Fig. 1). At its peak, during the MB
IIB (ca. 1720-1550/1500 B.C.E.; Bietak 2002), the site,
with its vast palace complex and massive fortifications
(Yasur-Landau, Cline, and Pierce 2008), was the center
of a polity (Fig. 4). It stood at the head of a six-tier settle-
ment hierarchy—a level of complexity associated with
the state (Flannery 1998: 16-21). The site has been the
focus of two large-scale expeditions. The first was led by
Aaron Kempinski and Wolf-Dietrich Niemeier between
1986 and 1993 (Kempinski 2002); the second is an ongo-
ing project that commenced in 2005 and is being led by
Eric H. Cline and Assaf Yasur-Landau (see Yasur-Landau
etal. 2012).

The earliest Middle Bronze Age monumental palatial
structure at the site may be attributed to the middle-late
MB IIA (DW Phase 6). The earlier private houses (DW
Phase 7) were razed and covered by a thick constructional
fill of earth and rubble. It seems that this first palatial
structure at Kabri had a fort-like appearance (Yasur-Lan-
dau and Cline 2008; 2009; 2011). Not much later, during
the transitional MB IIA-B, the palace underwent exten-
sive enlargement and elaboration (DW Phase 5; Fig. 5).
It was during this period that Kabri was first surrounded
by a massive earthen rampart—as much as 25 m thick
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Fig. 3. Hazor Area A6: The phases of the street attached to the wall of the monumental “Southern Temple.”
View to the south.

Fig. 4. Tel Kabri: Aerial view of Area DW.



2014

SHEPHERD KINGS? MIDDLE BRONZE TEL HAZOR AND TEL KABRI 65

Fig. 5. Plan of the Middle Bronze Age Palace in Tel Kabri, Area DW.

in some places (Kempinski 2002: 35)—an engineering
feat that consolidated the power of the rulership while
improving the security of the entire community. During
the next phase (DW Phase 4), in the MB IIB, the palace
was enlarged once more, extending farther to the north-
east and to the south and covering an estimated area of
4,000-6,000 m?. During this period, the palace was deco-
rated with at least two sets of Aegean-style wall paintings
and two sets of Aegean-style floors. These included the
miniature wall fresco and the frescoed floor previously
discovered by Kempinski and Niemeier in Area DW, and
the Aegean-style wall painting with a blue background,
as well as possibly another painted floor, fragments of
which were found in secondary deposition in Area DS
during the recent excavations (Cline and Yasur-Landau
2007; Cline, Yasur-Landau, and Goshen 2011). A major
renovation project separated the final two phases of the
MB IIB palace. It is during the last phase (DW and DS
Phase 3) that the so-called Orthostat Building was con-
structed (see Yasur-Landau et al. 2012). The inner faces
of the stone wall foundations of this two-room building
are lined with beach rock orthostats covered with white

plaster. Storage jars, as well as a bone assemblage indicat-
ing the consumption of high-quality cuts of meat in the
structure and in its vicinity, suggest that the structure
may have been used for recurring events of feasting in
connection with, but not within, the palace. This latest,
post-renovation palace fell into ruins during the late MB
IIB, before the beginning of the Late Bronze Age (Cline,
Yasur-Landau, and Goshen 2011).

Methods of Zooarchaeological Analysis

The faunal remains presented in this study originate in
the 2012 excavation season at Area A of Tel Hazor and the
2005-2011 seasons of excavation in the Middle Bronze
Age palace in Tel Kabri. The bones were recovered by
hand from the excavation. Although high-resolution siev-
ing is usually considered the optimal procedure for the
recovery of animal bones (e.g., Payne 1975), we believe
that the resulting recovery bias was not detrimental to the
present study. That is because the research questions posed
compare assemblages of larger vertebrate remains only,
for which a recovery bias is less severe than with smaller
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vertebrate remains (Davis 1987: 31). Similar recovery and
analytical methods were practiced at both sites, making
the faunal assemblages recovered from them comparable.
The first author of this article (Marom) was present at the
sites during the excavation, monitoring the completeness
of recovery and practicing a wet-sieving protocol (Marom
and Zuckerman 2011) when appropriate.

All the archaeological bones were identified and re-
corded to skeletal element. When possible, specimens
were assigned to a biological taxon using the reference
collections of the Laboratory of Archaeozoology at the
University of Haifa. Otherwise, size-class taxa were
employed (small/medium/large mammal, correspond-
ing to cat-hare/sheep-goat-pig-dog/cattle-deer-equid
sizes). Sheep and goat bones were identified to species
when possible, using morphological criteria (Boessneck,
Miiller, and Teichert 1964) as discussed by Zeder and
Lapham (2010). Fallow deer and red deer were differ-
entiated following Lister (1996). Equid bones and teeth
were identified as to species based on their morphology
(summarized in Johnstone 2004). The domesticated or
wild status of suids (Sus scrofa) was determined using
body-size comparisons, pooling measurements of differ-
ent skeletal elements using the log-size technique with a
standard animal, a small female wild boar, serving as a
benchmark (Hongo and Meadow 1998).

Measurements of unburned and sufficiently complete
fused and unfused bones were taken with analogical Ver-
nier calipers to the nearest tenth of a millimeter following
the metric definitions in von den Driesch (1976). Bone
surface modifications were noted when observed with
the naked eye. These include carnivore gnawing (Lyman
1994: 206) and weathering (Behrensmeyer 1978).

Skeletal element abundance (SEA) profiles were con-
structed based on the number of identified specimens
(NISP) and minimum number of elements (MNE). MNE
was calculated using the fraction-summation method
(Klein and Cruz-Uribe 1984: 27) for long bones and the
diagnostic zone system of Dobney and Rielly (1988) for
other parts of the skeleton. Standardized minimum num-
ber of animal units (%MAU) was used for the graphical
presentation of SEA profiles. For the present study, SEA
profiles are presented and correlated with a bone struc-
tural density index (Lyman 1984) in order to assess pos-
sible biases introduced by density-mediated attrition to
demographic variables (Munson 2000).

Demographic analyses included the derivation of
age-at-death data for caprines (sheep and goats) and
cattle using ages of epiphyseal closure (Silver 1969, pre-
sented as survivorship curves) and tooth wear (Grant
1982). Tooth wear stages were collapsed into very young
(<1 year), young-adult (1-2 years), and adult (3+ years)
classes (Cribb 1987). Sex ratios in sheep and goats were
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determined using osteometric measurements to detect
bimodality that likely reflects sexual dimorphism (Mon-
chot et al. 2005). Sufficiently large samples for metric
analysis of sex ratios could not be had from a single skele-
tal element in most cases, and therefore the distal breadth
measurements of several limb bone elements (scapula
GLP, tibia Bd, humerus BT, astragalus Bd) were scaled to
a standard (an Ovis aries male from Iraq, measured by N.
Marom at the Field Museum of Natural History, Chicago:
FMNH 57255) using log ratios. A Shapiro-Wilk test was
used to ascertain that the log-ratio data are normally dis-
tributed and can be subjected to further analytical proce-
dures. The scaled measurements were then examined for
bimodality using mixture analysis (Monchot et al. 2005).
The morphology of the acetabular region of the pelvis
was also employed to determine sex ratios, especially the
depth and position of the depression attaching the rectus
femoris to the illium, and the projection of the eminentia
iliopectinea (Boessneck, Miiller, and Teichert 1964; Ed-
wards et al. 1982; Greenfield 2006).

Statistical analyses were carried out on PAST 2.14
(Hammer et al. 2001). These included the calculation
of diversity indices (Magurran 2004), mixture analysis
(Monchot et al. 2005), Shapiro-Wilk test for normality,
and the calculation of Spearman’s Rho correlation statis-
tic (Sokal and Rohlf 1995: 598).

Analytical Results

Tel Hazor

The faunal assemblage from Middle Bronze Age Area
A6 (Table 1; NISP = 730, S = 8, dominance = 0.92) is
dominated by caprines (NISP = 631, 86%), of which
sheep (Ovis aries, NISP = 88) are more numerous than
goats (Capra hircus, NISP = 21; sheep-to-goat ratio 4.2
to 1; Fig. 6). Cattle (Bos taurus, NISP = 83, 11%) are the
second, if minor, component of the assemblage. Other
animals represented in very low frequencies (<1%) in-
clude dog (Canis familiaris, NISP = 2), donkey (Equus
cf. asinus, NISP = 1), gazelle (Gazella gazella, NISP = 6),
a suid (Sus scrofa, NISP = 5 [three specimens from the
same locus, likely from the same individual]), and a large
deer (NISP = 2, a metatarsus identified as fallow deer,
Dama mesopotamica).

Age-at-death analysis based on epiphyseal fusion
data of the sheep-dominated caprine assemblage shows
most culling to have taken place between the second and
the fourth years of life (Table 2; Fig. 7). Tooth eruption
and wear analysis assigns most of the specimens to ani-
mals older than two years of age, in general accordance
with the epiphyseal-closure-based survivorship curve
(Table 3; Fig. 8).
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TaBLE 1. Taxonomic Composition of the Faunal Assemblages from
Middle Bronze Age Tel Kabri and Area A6 in Tel Hazor
Taxonomy Kabri Hazor
Group Common name Latin name NISP %NISP, 00 NISP %NISP, 0,
Sheep Ovis aries 38 88
Goat Capra hircus 47 21
Sheep or goat 245 522
Livestock Sheep and goats Caprini 330 66 631 89
Cattle Bos taurus 112 22 11 2
Suid Sus scrofa 37 7 5
TOTAL 479 95 647 91
Dog Canis familiaris 3 * 2 *
Other domesticates Donkey Equus cf. asinus 4 * 1 *
TOTAL 7 1 3 *
Aurochs Bos primigenius 1 *
Mountain gazelle Gazella gazella 8 2 6 *
Red deer Cervus elaphus 1 *
Game animals Fallow deer Dama mesopotamica 1 *
Roe deer Capreolus capreolus 2 *
Deer Cervidae 1 * 1 *
TOTAL 13 2 8 1
Ibis Plegadis 1 *
Birds Heron Ardeidae 1 *
Pigeon/dove Columbidae 1 *
TOTAL 3 * 0 0
TOTAL NISP,, ., 502 730
Small mammal 2 1 10 1
) Medium mammal 193 77 699 83
Size-class taxa Large mammal 55 22 125 15
TOTAL NISP,,, qjass 250 834
GRAND TOTAL 752 1564
Note: Frequencies are in NISP.
Sex ratios in the Hazor assemblage show marked 100 A Shee
. . o . p
dominance of male animals. This bias toward males is 90 4
observed in pelvic morphology (N = 23, 62%; vs. females 88 Goat
N = 14, 38%; Fig. 9) as well as in a mixture analysis of 80 1
scaled measurements of the distal breadth of tibiae, scap- 70
ulae, and humeri (male = 78%, female = 22%; Tables 4, o 60 47
5; Fig. 10: top). %) 50 - 38
Skeletal element representation in medium-size mam- 3
mals at Hazor—in effect, sheep and goats—seems even 401
for all parts of the body save the feet, which are under- 30 1 21
represented (Table 6; Fig. 11). Feet are often discarded 20 -
at the place where primary butchery (evisceration, skin- 10 4
ning) took place, and so their relatively low representa-
tion could indicate that the deposit contains mainly the 0 Hazor ' Kabri '

remains of consumption activities.
There is no correlation between elements’ bone min-
eral density and levels of representation in the Area A

Fig. 6. Sheep-to-goat ratio in Middle Bronze Age Tel Kabri and Area
A6, Hazor. Numbers above columns are NISP values.
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TABLE 2. Epiphyseal Fusion Data for
Sheep and Goats from Tel Hazor and Tel Kabri

Element Hazor Kabri
Fused Unfused Fused Unfused

Scapula 6 5 5 1

Acetabulum 37 6 11 1

Humerus, distal 27 4 15

Radius, proximal 22 11

First year total: 92 15 42

Phalanx 1, proximal 12 10 27

Phalanx 2, proximal 16 10

Tibia, distal 15 4 [

Metacarpal, distal 10 3 6

Metatarsal, distal 6 4 4

Metapodial, distal 5 8 7

Second year total: 64 29 60 16

Ulna, proximal 3 1

Femur, proximal 6 3 3

Calcaneus, proximal 22 10 2

Radius, distal 3 2 4

Third year total: 34 16 9 17

Humerus, proximal 2

Femur, distal 2 3 3

Tibia, proximal 3 5

Vertebrae 25 42 9

Fourth year total: 27 48 17 16

assemblage (photon densitometry data for a sheep, Ly-
man 1984; Spearman’s R = -0.004, P = 0.98). Low levels
of weathering (above Stage 2: NISP = 75, 5%) and car-
nivore gnawing (NISP = 115, 7%) likewise indicate the
good state of preservation of the assemblage.

Tel Kabri

The palace sample consists of 752 identified bones, of
which 502 were identified as to biological taxon (S = 13;
dominance = 0.49; Table 1). Sample-size limitations pre-
vented us from applying a contextual analysis of differ-
ent spaces within the large building, and bones from the
palace were therefore amalgamated to a single sample.
Caprines (NISP = 330, 66%; goat NISP = 47; sheep NISP
= 38; see Fig. 6) dominate the assemblage, followed by
cattle (NISP = 112, 22%) and pigs (NISP = 37, 7%). Pig
specimens are relatively small as compared with the post-
cranial measurements of a small Anatolian wild boar fe-
male (mean log-size index = -0.04). The single complete
lower third molar (L = 34.8) is also smaller than the mean
of similar measurements of recent wild boar from north-
ern Israel (mean L = 38.7; Marom 2012), making it very
likely that the suids in Middle Bronze Age Kabri rep-
resent a domesticated population. The presence of dog
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Fig. 7. Survivorship curves for caprines from Middle Bronze Age Tel
Hazor and Tel Kabri.

(Canis familiaris, NISP = 3) and donkey (Equus asinus,
NISP = 4) is also recorded in the palace. Overall, ~95%
of the assemblage is composed of domesticated animals,
mainly livestock. The few wild animals include mountain
gazelles (Gazella gazella, NISP = 8), roe deer (Capreolus
capreolus, NISP = 2), and two specimens of a larger deer,
one of which is a metatarsus that was identified as red
deer (Cervus elaphus). A third phalanx of an aurochs was
also present (Bos primigenius, NISP = 1; measurements
in mm are DLS = 92.9; MBS = 34.7; Ld = 74), and was
identified by its size. For comparison, the length of the
plantar plane of the phalanx (DLS) is within the range
of aurochs from the Kebaran site of Ein-Gev I (Marom
and Bar-Oz 2008; N = 5, mean = 91.4, standard devia-
tion = 2.95, range = 89.9 to 94.4). The measurements
also match those of a mid-Holocene Ukrainian adult
male individual, measured by Guy Bar-Oz (Zoological
Museum of Berlin, specimen M29426). Three identified
bird specimens record the presence of ibis (Plegadis sp.),
heron (Ardeidae), and a pigeon or dove (Columbidae).

Age at death for sheep and goats, estimated from
epiphyseal fusion data (Table 2; Fig. 7) and presented as
a survivorship curve, allows for a fairly confident recon-
struction of this aspect of archaeological herd demog-
raphy. Mortality peaks in the second and third years of
life, while very few animals are culled earlier. This pic-
ture is supported by tooth wear analysis, which shows
that caprine culling was carried out in post-juvenile ages
(Table 3; Fig. 8).

The meat-rich appendicular and axis parts of female
skeletons seem to dominate the assemblage. This is sug-
gested by pelvic morphology (male = 44%, female = 56%;
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TaBLE 3. Tooth Eruption and Wear
Data for Caprines in Tel Hazor and Tel Kabri

Hazor A6
Age class
Tooth Young Young Adult Adult
(0-1 year) (1-2 years) (3+ years)
dp4 4
P4 1 1 5
M1/2 2 12 23
M/3 1 1 8
Total 4 18 36
Kabri
Age class
Tooth Young Young Adult Adult
(0-1 year) (1-2 years) (3+ years)
dp4 1 -
P4 2
M1/2 4 1 21
M/3 1 1 10
Total 5 3 33

note that the sample size is very small, N = 9; Fig. 9), and
also by mixture analysis of scaled measurements, which
indicates a bimodal distribution of measurements, with
most specimens falling into the lower modus (male =
21%, female = 79%; see Fig. 10; Tables 4, 5). Unlike the
situation in Hazor, at Kabri we had enough first phalanx
distal breadth measurements of sheep and goats to per-
form mixture analysis (N = 32, mean = 12.16, standard
deviation = 0.99; Fig. 12). Interestingly, these results
also show clear bimodality, with the higher frequency
of specimens in the larger modus, meaning that males
outnumbered females according to this datum (male =
74%, female = 26%). This suggests that while most of the
animals consumed at the palace were female, many of
the caprines actually slaughtered there were males (cf.
Dabney, Halstead, and Thomas 2004), based on the pres-
ence at the palace of predominantly male feet as butchery
waste, a body part usually removed and discarded where
primary evisceration, skinning, and disarticulation of
carcasses occurred.

Skeletal element abundance analysis (Table 6; Fig. 11)
shows that all skeletal elements are represented in the
assemblage, but limb bones are more common. There is
a significant correlation between the bones’ structural
density and their representation in the assemblage (pho-
ton densitometry data for sheep: Lyman 1984; Spear-
man’s R =0.52, P =0.02).

Very few bones in the Middle Bronze Age palace as-
semblage are burned or gnawed to a significant extent.
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Fig. 8. Sheep and goat age-at-death (Greenfield et al. 1988) based on
tooth wear data for Middle Bronze Age Kabri (N = 41) and Hazor
(N =58).
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Fig. 9. Sheep and goat sex ratios at Middle Bronze Age Hazor and
Kabri based on pubic morphology. Numbers above columns are NISP
values.

Significant weathering (Stage 2 and above) is observed
on 7%-9% of the specimens. High frequency of weath-
ered specimens indicates lengthy exposure to sub-aerial
conditions before burial.

Discussion

Differences between the Assemblages from
Middle Bronze Age Kabri and Hazor

The faunal remains from Middle Bronze Age Tel
Hazor and Tel Kabri differ substantially in most of the



TABLE 4. Selected Measurements of Sheep and Goat Bones from Tel Kabri and Tel Hazor

Element Measurement Reference*  Specimen measurement — Fused/unfused**  LSI
Kabri (W =10.95,P=0.18)

18.3 F -0.06

15.4 -0.14

18 -0.07

20.8 F -0.01

Astragalus Bd 21.2 20.3 6] -0.02
19.2 F -0.04

18 -0.07

19 F -0.05

20.1 -0.02

28.4 F -0.07

26.8 F -0.10

27 F -0.09

29.2 F -0.06

28.9 F -0.07

31 F -0.03

Humerus BT 33.6 32.9 F -0t
28.9 F -0.07

28.6 F -0.07

32.3 F -0.02

329 F -0.01

26 F -0.11

25.4 F -0.12

26 F -0.11

23.9 F -0.12

Tibia Bd 31.4 25.1 F -0.10
25.6 F -0.09

Hazor (W =0.98, P =0.92)

37.2 F -0.02

Scapula GLP 38.8 327 F -0.07
37.6 -0.01

33.9 F -0.06

30.5 F -0.04

25.9 F -0.11

36.7 F 0.04

30.7 F -0.04

32.7 F -0.01

30.7 F -0.04

30.4 F -0.04

Humerus BT 33.6 32.7 F -0.01
29.7 F -0.05

27.7 F -0.08

34.8 0.02

32.2 F -0.02

31.8 F -0.02

29 F -0.06

344 0.01

30 F -0.02

26 F -0.08

28.7 U -0.04

28.5 F -0.04

30.8 F -0.01

Tibia Bd 31.4 31 F -0.01
28 F -0.05

32.1 F 0.01

28.2 U -0.05

29.1 F -0.03

26.9 U -0.07

*This column lists the standard animal measurements used in the log-ratio transformation (see Methods of Zoo-
archaeological Analysis section).

**U = unfused specimen, or a porous specimen if an astragalus.
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Fig. 10. Sheep and goat sex ratios at Middle Bronze Age Hazor (top) and Kabri (bottom), based on
mixture analysis carried out on LSI-transformed breadth measurements of limb bones. See Table 4 for
values and Table 5 for summary statistics.
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TABLE 5. Summary of Sex Ratio Data for
Middle Bronze Age Hazor and Kabri Sheep and Goats
Male Female
Sample  Element* Method N
Mean StDev % Mean StDev %
Tibia Bd, 30 -0.027 0.02 78 -0.059 0.03 22
Scapula Bd, Mixture analysis
Hazor Humerus BT
Pelves Morphology 37 62 38
Phalanx 1 Bd Descriptive 8 Mean = 12.00, StDev = 1.04
Humerus BT,
Astragalus Bd, Mixture analysis 26 -0.01 0.005 21 -0.08 0.029 79
Kabri Tibia Bd
Pelves Morphology 9 44 56
Phalanx 1 Bd Mixture analysis 32 12.63 0.62 74 10.81 0.31 26
* Measurements that were scaled using log-ratio for use in mixture analysis.
TABLE 6. Skeletal Element Counts for Sheep- and Goat-Sized Taxa in
Middle Bronze Age Hazor and Kabri
. . Hazor Kabri
Portion and element Density
NISP MNE MAU NISP MNE MAU
Occipital condyle 1 1 1
Petrosum 5 5 3 1 1 1
Head .
Mandible (w/o teeth) 82 32 16 19 9 5
Total 88 38 16 20 9 5
Pelvis 0.26 89 29 15 23 8 4
Vertebra - atlas 0.07 9 6 6 1 1 1
Vertebra - axis 0.13 11 11 11 6 6 6
Axis Vertebra - cervical 0.12 22 21 5 5 5 1
Vertebra - thoracic 0.24 47 46 4 13 12 1
Vertebra - lumbar 0.22 35 33 5 11 11 2
Total 213 146 15 59 43 6
Scapula 0.25 46 17 9 17 8 4
Upper forelimb Humerus 0.37 118 37 19 58 24 12
Total 164 54 19 75 32 12
Radius 0.36 98 26 13 53 18 9
Lower forelimb Metacarpus 0.40 65 20 10 33 12 6
Total 163 46 13 86 30 9
F 0.36 130 28 14 36 9 5
Upper hindlimb S
Total 130 28 14 36 9 5
Tibia 0.28 101 22 11 49 11 6
Astragalus 0.63 6 6 3 12 12 6
Lower hindlimb Calcaneum 0.56 44 40 20 10 10 5
Metatarsus 0.43 41 14 7 31 14 7
Total 192 82 20 102 47 7
Phalanx I 0.55 36 33 5 42 38 5
F Phalanx II 0.39 19 19 3 12 12 2
eet Phalanx 111 0.30 111 2 10 9 2
Total 66 63 5 64 59 5
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Fig. 11. Skeletal element abundance profiles for medium-size mammals in Middle Bronze Age Hazor and Kabri. Data presented as
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Fig. 12. Mixture analysis results for first phalanx distal breadth (Bd) measurements
(in mm) of sheep and goats from Middle Bronze Age Kabri.
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Table 7. Comparison of Taxonomic Diversity and Sheep and
Goat Herd Demography in Middle Bronze Age Hazor and Kabri

Parameters Hazor Kabri
Diversity Richness Low: mainly sheep and ~ High: marine foods, pigs, game
some goats animals, and wetland birds
Dominance High Low

Sheep-to-goat ratio 4.2:1 0.8:1
Age-at-death Younger adult Younger adult
Sex ratios Consumption waste Male Female

Butchery waste Unknown Male
Imported foods None Nilotic fish

categories of comparison (see Table 7 for a summary).
First, the assemblage from Tel Kabri is much more diverse
than that of Hazor. It consists of a significant portion of
game animals and of a major livestock taxon—domes-
tic pig—which is nearly absent at Hazor, where very few
suid bones occur (NISP = 5) and most are from a single
locus (NISP = 3). Tel Hazor not only shows a more taxo-
nomically impoverished animal bone assemblage, but it
is also very much dominated by sheep and goat, which
constitute more than 80% of the total number of speci-
mens, making the other species” appearance almost epi-
sodic and lowering their overall diversity.

Second, the caprine remains from Tel Hazor are, by
and large, sheep bones (sheep-to-goat ratio 4.2 to 1). The
caprine assemblage from Tel Kabri, by contrast, is rela-
tively balanced in this respect, with goats outnumbering
sheep (sheep-to-goat ratio 1 to 1.23). In terms of age at
death, the caprine assemblages from both sites are simi-
lar, with observed kill-off rates peaking at younger adult-
hood, between 2 and 4 years of age.

Third, sex ratios in the caprine assemblage differ be-
tween the two Middle Bronze Age sites. It appears that
at Tel Hazor, most of the consumption waste, which in-
cludes the upper limbs and the axis skeleton, consists of
the remains of male animals. The opposite pattern ap-
pears at Tel Kabri, where the consumption waste consists
mainly of female bones. In Kabri, there is also evidence
that the butchery waste—comprising meat-poor feet dis-
carded at the beginning of the butchery sequence (Rixson
1989)—belonged to males. The result on the male-biased
butchery waste in Tel Kabri should be treated with care,
however, since it was not possible to distinguish forelimb
from hindlimb phalanges in the sample, which may have
contributed to the observed variability in distal breadth
measurements.

Fourth, marine foods are present in the Kabri assem-
blage (Lernau 2002; Mienis 2002). These include fresh-
water and marine mollusks, with a probable imported

taxon from the Nile (Chambardia rubens arcuata; though
its association with the Middle Bronze Age is tentative;
Mienis 2002). These aquatic remains provide additional
support for the results presented in the current study,
which indicate the broader spectrum of environments
used for subsistence in the palatial economy at Kabri.

The faunal assemblages from Middle Bronze Age
Kabri and Hazor have different taphonomic histories.
This is apparent in the higher weathering and rate of den-
sity-mediated attrition of bones in Tel Kabri as opposed
to Hazor. These differing histories may have resulted in a
bias toward the adult-dominated age-at-death profile of
the Kabri caprines, since the bones of younger animals
are more sensitive to density-mediated attrition. How-
ever, the different taphonomic histories are not expected
to bias other aspects of the comparative analysis, such as
the sheep-to-goat ratio, sex ratio, or taxonomic diversity,
which is higher in the less-preserved assemblage.

Playing devil’s advocate, one might note that the as-
semblage from Middle Bronze Age Hazor is less diverse
because the archaeological context from which it was ex-
cavated was more limited—a large open space between
monumental buildings, which may reflect ritual activ-
ities from the Southern Temple. In contrast, the samples
from Middle Bronze Age Kabri accumulated in more
varied architectural contexts of the palace precinct, and
arguably during a longer period of time.

While there is certainly truth to this critical reason-
ing, diachronic partitioning of the Kabri data (Marom
forthcoming) shows that all phases of the settlement and
especially the final, larger palatial phase produced a more
diverse assemblage than that from Hazor. In regard to
the spatial aspect of contextual variability, we hold that
livestock animals were usually shared within social units
of consumption (e.g., priests, guests at the king’s table,
families, or social groups that regularly dine together on
specified occasions), unconstrained by borders between
single buildings (Hayden and Cannon 1983). Under such
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conditions, meaningful intra-site heterogeneity would be
observable between larger contextual aggregates, such as
upper vs. lower cities, or elite vs. non-elite dwellings. In-
coming animals would not enter a city and be entirely
consumed and discarded within a single building—what
we might call the “pizza delivery model” approach. Even
when assigned to anaddressee (e.g., a temple), the remains
of animals would usually be consumed and discarded in
various architectural contexts around it. Therefore, we
believe that the Kabri palace and the large open space on
the Hazor acropolis are comparable and represent fairly
the acropolis-dwelling elites’ animal consumption (and
compare the case of the similarity of the faunal assem-
blages between the cult precinct and the Middle Bronze
Age palace in Lachish: Croft 2004: 2313, 2326).

The Animal Economy of the Middle
Bronze Age Kabri Elite Precinct

The diverse assemblage from Tel Kabri includes sev-
eral taxa that may have had different emic value to the
residents of that site. Caprines were the main exploited
taxa, probably for meat, milk, and wool in the modest
but sufficient quantities expectable from nonspecialized
production (Redding 1981: 48). The higher frequency
of goats and the younger-adult age at death indicate a
herd-security-oriented economy (Redding 1981: 386), of
a type common in Canaan from the Neolithic onward
(Marom 2012; Sasson 2010: 61). The consumption waste
belonged mainly to female animals, suggesting access
to the reproductive core of the herd and therefore some
level of localized pastoral production. The curious dis-
covery that most of the butchery waste in the Kabri pal-
ace belonged to male caprines indicates, in our opinion,
that the male animals culled as part of the ordinary, likely
seasonal, maintenance of the herd were slaughtered at
the palace and their meat distributed to other parts of
the site. A similar pattern was observed in the Pottery
Neolithic (late seventh to early sixth millennium B.C.E.)
settlement at Sha‘ar Hagolan (Marom 2012).

Cattle frequencies are rather high in Kabri and may
indicate the involvement of the palace residents in ag-
ricultural production. This is based on the assumption
that the main use for cattle was for plowing; animals
were consumed only when they were no longer useful for
work, presumably by their immediate owners. Domestic
pig remains indicate a level of household autonomy in
meat supplies (Zeder 1998), which is not uncommon in
contemporary sites (e.g., Falconer 1995; Hellwing, Sade,
and Kishon 1993; Horwitz et al. 2005; Raban-Gerstel and
Bar-Oz 2012; Wapnish and Hesse 1988).

Game animals include aurochs, red and roe deer, ga-
zelles, and three bird taxa. Whereas the birds were likely
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part of the basic subsistence diet, which indicates the
economic use made of nearby wetland micro-regions,
the larger game animals may point to hunting by status-
seeking elites. The presence of wild cattle is notable in
this context, since it is very likely that collective effort
and skill were required to bring down an individual of
this ferocious species, and the specimen recovered in
Kabri is exceedingly large. The presence of a foot ele-
ment may suggest that the big carcass was dressed and
dismembered in the palace itself, since the removal of
the feet is one of the first stages of the butchery process
(Rixson 1989). In this case, the meat could have been
used to feed many people. A very conservative estimate,
following Goring-Morris and Horwitz (2007), would be
that such an animal yielded more than 250 kg of fresh
meat. Again, if the carcass was consumed on a single
occasion and an average person could stomach 500 g of
meat, the carcass could have served up to 500 persons.
An alternative reading of the find is that only the hide
was brought back and displayed, complete with the feet.
Even under this latter interpretation of the zooarchaeo-
logical evidence, the conspicuous display of elite status in
the palace would be retained.

The 1986-1993 excavations at Tel Kabri (Kempinski
2002) yielded an assemblage rich in fish remains (Ler-
nau 2002). These include imported species (Nile perch,
Lates niloticus), deeper-water species (Seriola dumerili,
jack; and Elasmobranchii, shark and ray), shallow-water
species (Serranidae, basses; and Sparidae, porgies), and
freshwater fish (Cichlidae). It is noteworthy that seven of
the eight deep-water fish bones were found in the palace.
More specialized fishing of deep-water species may have
marked them as exclusive luxury foods (Lernau 2002:
410-11). The probable presence of exotic shells from
Egypt (Mienis 2002) further reinforces the role of im-
ported and luxury food items among the elite consumers.

Two faunal clues point to the way by which the palatial
elite of Middle Bronze Age Kabri maintained its power.
Both have to do with animal feet—elements discarded
where primary butchery takes place. The first is the au-
rochs toe, indicating a skilled effort to bring down an
animal that was probably carved to pieces in the palace
precinct and parceled out to many people (cf. Dabney,
Halstead, and Thomas 2004) in what would have been an
impressive feast; and the second is the male caprine pha-
langes that dominate that class of butchery waste in the
Middle Bronze Age palace. While the females were con-
sumed at the palace, the males were apparently slaugh-
tered there but consumed elsewhere. In our opinion, this
is related to a mechanism of redistribution through feast-
ing: when males were culled, they were shared, probably
in a ritual feast, as political investment on the side of
the elites. The scene of slaughter, in the palace proper,
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demonstrated the patronage of the palace elites in that
feast (and see Yasur-Landau et al. 2012).

The Animal Economy of the Middle
Bronze Age Hazor Elite Precinct

The assemblage from Hazor is much less diverse,
lacking many of the wild and imported taxa present in
Kabri. Most notable is the very high dominance of cap-
rines, which are mostly sheep. Large-game animals are
present, indicating the practice of elite hunting. The very
high proportion of sheep has few parallels in the Bronze
or Iron Ages of Israel (Sasson 2010: table 2.1), with the
exception of Tell Jemmeh (Wapnish and Hesse 1988)
and MB IIA Lachish (Croft 2004: 2312), where similarly
high sheep-to-goat ratios were observed. The ability to
divert the traditional, herd-security-oriented economic
strategy that emphasizes goat rearing in a direction op-
timizing the production of meat, fatter milk, and wool
indicates the exertions of a strong central authority. In
fact, the only economic text from the Middle Bronze Age
in Canaan, recovered in Hebron (Anbar and Na’aman
1986-1987), lists animals received by an establishment in
that city—and sheep in the lists outnumber goats.

Demographic analysis of the caprine component of
the Hazor assemblage indicates that most animals were
younger adult males (Tables 2, 5). This observation has
two inferences. First, the female component of the herd
is underrepresented, indicating the consumer status of
the upper-city residents. This is because males are the
allocative resource of a caprine herd, which can be mo-
bilized by taxation in a sustainable way (cf. Marom and
Zuckerman 2012; Reid 1996). Second, the caprines at
Hazor were not derived from a herd maintained to opti-
mize wool production—otherwise we would expect the
animals to have been older than we can infer from the
data (5-7 years), and we would also expect an even ratio
of males to females (Payne 1973). The age and sex profile
seems to represent a mixed strategy: on the one hand,
retaining the delayed kill-off age of the traditional herd-
security strategy, which is meant to ascertain that fully
mature males are present before slaughtering the old
male breeding stock (Redding 1981: 305); on the other
hand, they are able to keep a very large number of slow-
breeding, less-durable sheep that can supply wool, meat,
and fatty milk. Wool may have been especially important
due to the historical role of Middle Bronze Age Hazor
as a textile producer, based on an economic text from
that site and period (Horowitz and Oshima 2006: 82-83).
However, intensification of wool production is evidenced
by the presence of many more sheep than goats, as op-
posed to the even ratio in the classical age-at-death pat-
tern (Payne 1973) which emphasizes mature animals of
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both sexes. The difference may stem from the attempt to
optimize both meat and wool production.

Interestingly, an MB IIA-B village was excavated in
recent years near Qiryat Shemona, in an area that was
inside the well-watered lowland hinterland of Middle
Bronze Age Hazor (Gadot and Yasur-Landau 2012). In
that village, sheep and goats are represented in equal ra-
tios (1 to 1) in the MB IIA, whereas the relative num-
ber of sheep rises in the MB IIB-C (to a ratio of 5 to 3;
Raban-Gerstel and Bar-Oz 2012: 141), in tandem with
the rise of Hazor as a dominating urban center. Albeit
based on a very small sample (NISP = 180 for the entire
Middle Bronze Age assemblage), the suggestive trend to-
ward higher sheep ratios in the rural hinterland of Hazor
fits well the observed pattern at the city itself. Similar to
Middle Bronze Age Kabri, the economy of Qiryat She-
mona also included some birds, fish, and domestic pigs,
indicating the utilization of nearby forest and wetland for
pig-rearing and fowling. Somewhat farther away, in Tel
Yoqne‘am, the sheep-to-goat ratio also changes in favor
of sheep with the transition from the MB IIA to the MB
IIB-C (Horwitz et al. 2005), while the number of pigs
decreases. It may be that this is the result of an analo-
gous demand from the nearby polity of Megiddo, where
the sheep-to-goat ratio is high at that time (Wapnish and
Hesse 2000: 430).

It may be that the growth of the large kingdom of
Hazor exerted a demand on nearby rural settlements for
wool and meat. This demand had to be met by raising
the relative frequency of sheep in the herds, the male
animals of which were consumed in the city. However,
the herders did not specialize to the point of slaughtering
male animals at the young age optimal for meat off-take
(Payne 1973) or in a late age for wool production. Rather,
they carried on with the herd-security-oriented strategy
of relatively late culling, thus answering the demand
from Hazor within the confines of the even-then-ancient
herd maintenance practices (Marom 2012).

Middle Bronze Age Kabri had more in common with
the rural settlement of Qiryat Shemona than with Hazor.
Both show diverse assemblages, with domestic pigs—the
hallmarks of autarkic economy (and cf. Tell el-Hayyat:
Falconer et al. 1995; Zeder 1998)—and a higher fre-
quency of cattle, indicating ownership of draft animals.
Large-game hunting appears to have been practiced as
well. At Kabri, a security-minded herd maintenance
strategy in its classical form can be observed in the goat-
dominated assemblage and adult culling age. The ob-
servation that most of the consumption in the Middle
Bronze Age palace in Kabri was of female animals may
indicate direct access to the reproductive core of the herd
and therefore closer involvement of the palace in herd
keeping and ownership.
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Fig. 13. A landlocked and a Mediterranean economy: Hazor, with its cultural and trade connections to Syria
and large hinterland suitable for pastoralism; Kabri, with a limited hinterland and connectivity to the West

through maritime trade.

Mountains and Sea, Valley and Steppe

The comparison of the faunal assemblages from the
upper cities of Middle Bronze Age Kabri and Hazor
therefore reveals major differences between them. The
Kabri assemblage is a more diverse animal economy.
Caprine production seems to have been local, optimizing
herd security, and household-level production of pork
was practiced. Wetland mammals and birds were hunted,
and species of fish and mollusks from diverse habitats—
freshwater, marine, and Nilotic—were consumed. The
palace elites seem to have been more closely involved in
the management of caprine herds. Large-scale conspicu-
ous consumption and the redistribution of seasonally
available male caprines from palatially managed herds
may be suggested by the presence of aurochs and male
caprine butchery waste at the palace.

In contemporary and neighboring Hazor, the assem-
blage is comprised mainly of sheep, with some goats and
cattle. Butchery waste is uncommon, and imported and
exotic taxa are missing. Pigs are extremely rare and do
not seem to have played any major role in the acropolis
economy at that time. Birds and fish were not found.

Kabri is located in a Mediterranean micro-region
consisting of wetland and alluvial fans, which is con-
fined by substantial geographical (the sea, Sulam Tsor,
the Meiron Massif) and political (the Hazor and Acre
polities) barriers. The polity did not have a large adja-

cent territory that could support a large population
specializing in horizontal transhumance (sensu Horden
and Purcell 2000: 85; Marx 1992). Instead, smaller-scale
vertical transhumance could have been practiced in the
browse-rich Meiron Massif, which would ideally support
the herding of goats in terms of feed and organization of
production (less mobility). Not so in Hazor. Hazor ap-
pears to have controlled territories in the Transjordan
highlands of Gilead, as evidenced in a legal text from the
site (Horowitz and Oshima 2006: 70-71). That fertile area
is located on the desert’s edge and could have served as a
platform for interaction with large nomadic populations.
Could it be that Hazor was a major gateway, not only for
trade between inland Syria and Canaan but also between
ecological regions—the Transjordan highlands, suitable
for sheep rearing both ecologically (graze; Redding 1984)
and socially (nomadic population; Redding 1984), and
the Mediterranean farming zone (see Horden and Pur-
cell 2000: 393; Fig. 13)? The present data set cannot be
used to test whether the specialized sheep production in
Middle Bronze Age Hazor took place in the immediate
rural hinterland of the large city or in adjacent territories.
Stable isotope analysis may hold the key to this interest-
ing question.

The differences between the palatial economies of
Middle Bronze Age Tel Kabri and Tel Hazor could stem
from the first being a Mediterranean economy, relying on
the redistribution of animal goods from wetland, forest,
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and marine habitats as well as on imports, whereas the
second is a valley-and-steppe, landlocked economy. This
notion is certainly a venue for future research, which we
hope will broaden our scope by incorporating a richer
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spectrum of archaeological contexts and evidence in
analyses aiming toward a clearer understanding of the
sociopolitical order at these two important sites.

Acknowledgments

The study was partially supported by the Israel Science
Foundation (Grant 52/10 [for GB-O] and Grant 848/10), the

Institute for Aegean Prehistory, The Leon Recanati Institute for
Maritime Studies, and the Zinman Institute of Archaeology.

References

Allsen, T. T.
2006  The Royal Hunt in Eurasian History. Philadelphia:
University of Pennsylvania.
Anbar, M., and Na’aman, N.
1986-  An Account Tablet of Sheep from Ancient Hebron.
1987 Tel Aviv 13-14: 3-12.
Behrensmeyer, A. K.

1978  Taphonomic and Ecologic Information from Bone
Weathering. Paleobiology 4: 150-62.
Ben-Tor, A.
2004  Hazor and Chronology. Agypten und Levante 14:
45-67.
2008  Hazor. Pp. 1769-76 in The New Encyclopedia
of Archaeological Excavations in the Holy Land,
Vol. 5: Supplementary Volume, ed. E. Stern. Jerusa-
lem: Israel Exploration Society.
Berelov, 1.
2006  Signs of Sedentism and Mobility in an Agro-pas-

toral Community during the Levantine Middle
Bronze Age: Interpreting Site Function and Oc-
cupation Strategy at Zahrat adh-Dhra® 1 in Jordan.
Journal of Anthropological Archaeology 25: 117-43.
Bietak, M.
2002  Relative and Absolute Chronology of the Middle
Bronze Age: Comments on the Present State of
Research. Pp. 29-42 in The Middle Bronze Age in the
Levant: Proceedings of an International Conference
on MB IIA Ceramic Material, Vienna 24th-26th of
January 2001, ed. M. Bietak. Contributions to the
Chronology of the Eastern Mediterranean 3; Denk-
schriften der Gesamtakademie 26. Vienna: Oster-
reichische Akademie der Wissenschaften.
Boessneck, J.; Miiller, H.-H.; and Teichert, M.

1964  Osteologische Unterscheidungsmerkmale zwischen
Schaf (Ovis aries Linné) und Ziege (Capra hircus
Linné). Kuhn-Archiv 78: 1-129.

Cline, E. H., and Yasur-Landau, A.

2007  Poetry in Motion: Canaanite Rulership and Aegean
Narrative at Kabri. Pp. 157-65 in EPOS: Reconsider-
ing Greek Epic and Aegean Bronze Age Archaeology:
Proceedings of the 11th International Aegean Con-
ference, Los Angeles, UCLA, The J. Paul Getty Villa,
20-23 April 2006, ed. S. P. Morris and R. Laffineur.
Aegaeum 28. Liege: Université de Liege, Histoire de
lart et archéologie de la Gréce antique.

Cline, E. H.; Yasur-Landau, A.; and Goshen, N.

2011  New Fragments of Aegean-Style Painted Plaster
from Tel Kabri, Israel. American Journal of Archae-
ology 115: 245-61.
Cohen, S. L.
2002 Canaanites, Chronologies and Connections: The
Relationship of Middle Bronze IIA Canaan to
Middle Kingdom Egypt. Studies in the Archaeol-
ogy and History of the Levant 3. Winona Lake, IN:
Eisenbrauns.
Cribb, R. L.
1987  The Logic of the Herd: A Computer Simulation of
Archaeological Herd Structure. Journal of Anthro-
pological Archaeology 6: 376-415.
Croft, P. W.
2004  Archaeozoological Studies. Section A: The Os-

teological Remains (Mammalian and Avian). Pp.
2254-347 in The Renewed Archaeological Excava-
tions at Lachish (1973-1994), ed. D. Ussishkin.
Monograph Series 22. Tel Aviv: Emery and Claire
Yass Publications in Archaeology, Institute of Ar-
chaeology, Tel Aviv University.

Dabney, M. K.; Halstead, P.; and Thomas, P.

2004 Mycenaean Feasting on Tsoungiza at Ancient
Nemea. Hesperia 73: 197-215.
Danin, A.
1995  Man and the Natural Environment. Pp. 24-39 in
The Archaeology of Society in the Holy Land, ed. T. E.
Levy. New York: Facts on File.
Davis, S. J. M.
1987  The Archaeology of Animals. New Haven: Yale
University.
Dever, W. G.
1987  Archaeological Sources for the History of Palestine:

The Middle Bronze Age: The Zenith of the Urban
Canaanite Era. Biblical Archaeologist 50: 149-77.
Dobney, K., and Rielly, K.
1988 A Method for Recording Archaeological Animal
Bones: The Use of Diagnostic Zones. Circaea 5:
79-96.
Driesch, A. von den
1976 A Guide to a Measurement of Animal Bones from
Archaeological Sites: As Developed by the Institut
fiir Palaeoanatomie Domestikations Forschung und
Geschichte der Tiermedizin of the University of Mu-



2014

nich. Peabody Museum Bulletin 1. Cambridge, MA:
Peabody Museum of Archaeology and Ethnology,
Harvard University.

Edwards, J. K.; Marchinton, R. L.; and Smith, G. F.

1982 Pelvic Girdle Criteria for Sex Determination of
White-Tailed Deer. Journal of Wildlife Management
46: 544-47.
Ervynck, A.; van Neer, W.; Hister-Plogmann, H.; and
Schibler, J.
2003  Beyond Affluence: The Zooarchaeology of Luxury.

World Archaeology 34: 428-41.
Falconer, S. E.

1995  Rural Responses to Early Urbanism: Bronze Age
Household and Village Economy at Tell el-Hayyat,
Jordan. Journal of Field Archaeology 22: 399-419.
Firmage, E.
1992 Zoology. Pp. 1109-67 in Anchor Bible Dictionary,

Vol. 6, ed. D. N. Freedman. New York: Doubleday.
Flannery, K. V.

1998  The Ground Plan of Archaic States. Pp. 15-57 in
Archaic States, ed. G. M. Feinman and J. Marcus.
Santa Fe: School of American Research.

Gadot, Y., and Yasur-Landau, A., eds.

2012 Qiryat Shemona (S): Fort and Village in the Hula
Valley. Salvage Excavation Reports 7. Tel Aviv: Em-
ery and Claire Yass Publications in Archaeology,
Institute of Archaeology, Tel Aviv University.

Giddens, A.

1981 A Contemporary Critique of Historical Materialism,
Vol. 1: Power, Property and the State. Berkeley: Uni-
versity of California.

Gophna, R., and Portugali, J.

1988  Settlement and Demographic Processes in Israel’s
Coastal Plain from the Chalcolithic to the Middle
Bronze Age. Bulletin of the American Schools of Ori-
ental Research 269: 11-28.

Goring-Morris, A. N., and Horwitz, L. K.

2007  Funerals and Feasts during the Pre-Pottery Neo-
lithic B of the Near East. Antiquity 81: 902-19.
Grant, A.
1982 The Use of Tooth Wear as a Guide to the Age of Do-

mestic Ungulates. Pp. 91-108 in Ageing and Sexing
Animal Bones from Archaeological Sites, ed. B. Wil-
son, C. Grigson, and S. Payne. BAR British Series
109. Oxford: B.A.R.
Greenberg, R.
2002 Early Urbanizations in the Levant: A Regional Nar-
rative. London: Leicester University.
Greenfield, H. .
2006  Sexing Fragmentary Ungulate Acetabulae. Pp. 68-
87 in Recent Advances in Ageing and Sexing Animal
Bones, ed. D. Ruscillo. Oxford: Oxbow.
Greenfield, H. J.; Chapman, J.; Clason, A. T.; Gilbert, A. S;
Hesse, B.; and Milisauskas, S.
The Origins of Milk and Wool Production in the
Old World: A Zooarchaeological Perspective from
the Central Balkans [and Comments]. Current An-
thropology 29: 573-93.

1988

SHEPHERD KINGS? MIDDLE BRONZE TEL HAZOR AND TEL KABRI 79

2007  Towards a Model of Mycenaean Palatial Mobiliza-
tion. Pp. 66-73 in Rethinking Mycenaean Palaces 11,
ed. M. L. Galaty and W. A. Parkinson. Rev. and exp.
2nd ed. Monograph 60. Los Angeles: Cotsen Insti-
tute of Archaeology, University of California, Los
Angeles.

Halstead, P, and Isaakidou, V.

2004  Faunal Evidence for Feasting: Burnt Offerings from
the Palace of Nestor at Pylos. Pp. 136-54 in Food,
Cuisine and Society in Prehistoric Greece, ed. P. Hal-
stead and J. C. Barrett. Sheffield Studies in Aegean
Archaeology 5. Oxford: Oxbow.

Hammer, @.; Harper, D. A. T.; and Ryan, P. D.

2001  PAST: Paleontological Statistics Software Pack-
age for Education and Data Analysis. Palaeon-
tologia Electronica 4. http://palaeo-electronica.
org/2001_1/past/past.pdf/.

Hayden, B., and Cannon, A.

1983  Where the Garbage Goes: Refuse Disposal in
the Maya Highlands. Journal of Anthropological
Archaeology 2: 117-63.

Hellwing, S.
2000  Faunal Remains. Pp. 293-314 in Aphek-Antipatris

I: Excavation of Areas A and B: The 1972-1976 Sea-
sons, ed. M. Kochavi, P. Beck, and E. Yadin. Mono-
graph Series 19. Tel Aviv: Emery and Claire Yass
Publications in Archaeology, Institute of Archaeol-
ogy, Tel Aviv University.

Hellwing, S.; Sade, M.; and Kishon, V.

1993  Faunal Remains. Pp. 309-50 in Shiloh: The Archae-
ology of a Biblical Site, ed. I. Finkelstein, S. Bunimo-
vitz, and Z. Lederman. Monograph Series 10. Tel
Aviv: Sonia and Marco Nadler Institute of Archae-
ology, Tel Aviv University.

Hongo, H., and Meadow, R. H.

1998  PigExploitation at Neolithic Cayonii Tepesi (South-
eastern Anatolia). Pp. 77-98 in Ancestors for the
Pigs: Pigs in Prehistory, ed. S. M. Nelson. MASCA
Research Papers in Science and Archaeology 15.
Philadelphia: Museum Applied Science Center for
Archaeology, University of Pennsylvania Museum
of Archaeology and Anthropology.

Horden, P.,, and Purcell, N.

2000  The Corrupting Sea: A Study of Mediterranean His-

tory. Oxford: Blackwell.
Horowitz, W., and Oshima, T.

2006 Cuneiform in Canaan: Cuneiform Sources from the
Land of Israel in Ancient Times. Jerusalem: Israel
Exploration Society.

Horwitz, L. K.; Bar-Giora, N.; Mienis, H. K.; and Lernau, O.

2005  Faunal and Malacological Remains from the
Middle Bronze, Late Bronze and Iron Age Levels
at Tel Yoqne‘am. Pp. 395-436 in Yogne‘am III: The
Middle and Late Bronze Ages: Final Report of the Ar-
chaeological Excavations (1977-1988), ed. A. Ben-
Tor, D. Ben-Ami, and A. Livneh. Qedem Reports 7.
Jerusalem: Institute of Archaeology, Hebrew Uni-
versity of Jerusalem.



80 MAROM ET AL.

Ibn Munkidh, U.
2011 The Lessons of My Life: Memoirs of an Arab Nobleman
and Warrior in the Time of the Crusades. Trans. E.
Almagor, from Arabic. Tel Aviv: Xargol (Hebrew).
Tjzereef, G. .

1989  Social Differentiation from Animal Bone Studies.
Pp. 41-54 in Diet and Crafts in Towns: The Evidence
of Animal Remains from the Roman to the Post-Me-
dieval Periods, ed. D. Serjeantson and T. Waldron.
BAR British Series 199. Oxford: B.A.R.

Ilan, D.
1995 The Dawn of Internationalism: The Middle Bronze

Age. Pp. 297-319 in The Archaeology of Society in the
Holy Land, ed. T. E. Levy. New York: Facts on File.
Johnstone, C. J.
2004 A Biometric Study of Equids in the Roman World.
Ph.D. dissertation, University of York.
Kempinski, A.
2002 Tel Kabri: The 1986-1993 Excavations, ed. N.
Scheftelowitz and R. Oren. Monograph Series 20.
Tel Aviv: Emery and Claire Yass Publications in
Archaeology, Institute of Archaeology, Tel Aviv
University.
Klein, R. G., and Cruz-Uribe, K.

1984  The Analysis of Animal Bones from Archaeological
Sites. Chicago: University of Chicago.
Klenck, J. D.
2002 The Canaanite Cultic Milieu: The Zooarchaeological
Evidence from Tel Haror, Israel. BAR International
Series 1029. Oxford: Archaeopress.
Lernau, O.
2002  Fish Bones. Pp. 409-27 in Tel Kabri: The 1986-1993
Excavations, by A. Kempinski. Monograph Series
20. Tel Aviv: Emery and Claire Yass Publications
in Archaeology, Institute of Archaeology, Tel Aviv
University.
Lister, A. M.
1996  The Morphological Distinction between Bones and
Teeth of Fallow Deer (Dama dama) and Red Deer
(Cervus elaphus). International Journal of Osteoar-
chaeology 6: 119-43.
Lyman, R. L.
1984  Bone Density and Differential Survivorship of Fos-
sil Classes. Journal of Anthropological Archaeology
3:259-99.
1994  Vertebrate Taphonomy. Cambridge: Cambridge
University.
Maeir, A. M.
2000  The Political and Economic Status of MB II Hazor

and MB II Trade: An Inter- and Intra-Regional
View. Palestine Exploration Quarterly 132: 37-58.
Magurran, A. E.

2004  Measuring Biological Diversity. Malden, MA:
Blackwell.
Marom, N.
2012 Animals and Society in the Neolithic Settlement at

Sha‘ar Hagolan. Ph.D. dissertation. University of
Haifa.

BASOR 371

Forth- The Faunal Remains from the 2005-2011 Excava-
coming tions at Tel Kabri: Animal Economy in the Middle
Bronze Age Palace. In Kabri II: The 2005-2011 Sea-
sons, ed. A. Yasur-Landau and E. H. Cline. Leiden:
Brill.
Marom, N., and Bar-Oz, G.
2008  “Measure for Measure”: A Taphonomic Reconsid-
eration of the Kebaran Site of Ein Gev I, Israel. Jour-
nal of Archaeological Science 35: 214-27.
Marom, N., and Zuckerman, S.

2011 Applying On-Site Analysis of Faunal Assemblages
from Domestic Contexts: A Case-Study from the
Lower City of Hazor. Pp. 37-54 in Household Ar-
chaeology in Ancient Israel and Beyond, ed. A. Yasur-
Landau, J. R. Ebeling, and L. B. Mazow. Culture and
History of the Ancient Near East 50. Leiden: Brill.
The Zooarchaeology of Exclusion and Expro-
priation: Looking Up from the Lower City in Late
Bronze Age Hazor. Journal of Anthropological Ar-
chaeology 31: 573-85.

Marom, N.; Raban-Gerstel, N.; Mazar, A.; and Bar-Oz, G.

2012

2009  Backbone of Society: Evidence for Social and Eco-
nomic Status of the Iron Age Population of Tel
Rehov, Beth Shean Valley, Israel. Bulletin of the
American Schools of Oriental Research 354: 55-75.

Marx, E.
1992 Are There Pastoral Nomads in the Middle East?

Pp. 255-60 in Pastoralism in the Levant: Archae-

ological Materials in Anthropological Perspectives,

ed. O. Bar-Yosef and A. Khazanov. Monographs in

World Archaeology 10. Madison, WI: Prehistory.
Mazar, A.

1990  Archaeology of the Land of the Bible, Vol. 1: 10,000~
586 B.c.E. New York: Doubleday.
Mienis, H. K.
2002 Molluscs. Pp. 402-8 in Tel Kabri: The 1986-1993

Excavations, by A. Kempinski. Monograph Series
20. Tel Aviv: Emery and Claire Yass Publications
in Archaeology, Institute of Archaeology, Tel Aviv
University.

Monchot, H.; Mashkour, M.; and Vigne, J-.D.

2005  Kernel Smoothing and Mixture Analyses for the
Determination of the Sex Ratios at Death, at the
Beginning of Domestication of Ungulates. Pp.
55-60 in First Steps of Animal Domestication: New
Archaeozoological Approaches, ed.].-D. Vigne, J. Pe-
ters, and D. Helmer. Oxford: Oxbow.

Munson, P. J.

2000  Age-Correlated Differential Destruction of Bones
and Its Effect on Archaeological Mortality Profiles
of Domestic Sheep and Goats. Journal of Archaeo-
logical Science 27: 391-407.

Payne, S.

1973 Kill-Off Patterns in Sheep and Goats: The Man-

dibles from Agvan Kale. Anatolian Studies 23: 281~
303.

Partial Recovery and Sample Bias. Pp. 7-17 in Archaeo-
zoological Studies: Papers of the Archaeozoological Con-

1975



2014

ference 1974, Held at the Biologisch-Archaeologisch
Instituut of the State University of Groningen, ed. A. T.
Clason. Amsterdam: North-Holland.

Peilstocker, M.

2003  The Plain of Akko from the Beginning of the Early

Bronze Age to the End of the Middle Bronze Age:
A Historical Geography of the Plain of Akko from
3500-1550 BC: A Spatial Analysis. Ph.D. disserta-
tion, Tel Aviv University.

Raban-Gerstel, N., and Bar-Oz, G.

2012 Zooarchaeological Analysis of the Faunal Remains.
Pp. 139-59 in Qiryat Shemona (S): Fort and Village
in the Hula Valley, ed. Y. Gadot and A. Yasur-Lan-
dau. Salvage Excavation Reports 7. Tel Aviv: Emery
and Claire Yass Publications in Archaeology, Insti-
tute of Archaeology, Tel Aviv University.

Redding, R. W.

1981  Decision Making in Subsistence Herding of Sheep
and Goats in the Middle East. Ann Arbor: Univer-
sity Microfilms International.

1984  Theoretical Determinants of a Herder’s Decisions:
Modeling Variation in the Sheep/Goat Ratio. Pp. 233-
41 in Animals and Archaeology, Vol. 3: Early Herders
and Their Flocks, ed. C. Grigson and J. Clutton-Brock.
BAR International Series 202. Oxford: B.A.R.

Reid, A.

1996  Cattle Herds and the Redistribution of Cattle Re-

sources. World Archaeology 28: 43-57.
Rixson, D.

1989  Butchery Evidence on Animal Bones. Circaea 6:

49-62.
Sasson, A.
2010  Animal Husbandry in Ancient Israel: A Zooarchaeo-

logical Perspective on Livestock Exploitation, Herd
Management and Economic Strategies. London:
Equinox.

Schulz, P. D., and Gust, S. M.

1983  Faunal Remains and Social Status in 19th Century

Sacramento. Historical Archaeology 17: 44-53.
Silver, 1. A.
1969  The Aging of Domesticated Animals. Pp. 283-302
in Science in Archaeology: A Survey of Progress and
Research, ed. D. R. Brothwell and E. Higgs. Rev. and
enl. ed. New York: Praeger.
Sokal, R. R., and Rohlf, F. J.

1995  Biometry: The Principles and Practice of Statistics in

Biological Research. 3rd ed. New York: Freeman.
Stiner, M. C.

2001  Thirty Years on the “Broad Spectrum Revolution”
and Paleolithic Demography. Proceedings of the Na-
tional Academy of Sciences of the United States of
America 98: 6993-96.

Stocker, S. R., and Davis, J. L.

2004  Animal Sacrifice, Archives, and Feasting at the Pal-

ace of Nestor. Hesperia 73: 179-95.
Vila, E., and Gourichon, L.

2007  Apport de Iétude de la faune mammalienne et

de l'avifaune a la réflexion sur I'environnement

SHEPHERD KINGS? MIDDLE BRONZE TEL HAZOR AND TEL KABRI 81

de Qatna a 'Age du Bronze et a ’Age du Fer. Pp.
161-68 in Urban and Natural Landscapes of an An-
cient Syrian Capital: Settlement and Environment at
Tell Mishrifeh/Qatna and in Central-Western Syria:
Proceedings of the International Conference Held
in Udine, 9-11 December 2004, ed. D. Morandi-
Bonacossi. Documents d’archéologie syrienne 12;
Studi archeologici su Qatna 1. Udine: Forum.
Wapnish, P., and Hesse, B.

1988  Urbanization and the Organization of Animal Pro-
duction at Tell Jemmeh in the Middle Bronze Age
Levant. Journal of Near Eastern Studies 47: 81-94.
Faunal Remains from Tel Dan: Perspectives on
Animal Production at a Village, Urban and Ritual
Center. Archaeozoologia 4.2: 9-86.

Mammal Remains from the Early Bronze Sacred
Compound. Pp. 429-61 in Megiddo III: The 1992-
1990 Seasons, ed. I. Finkelstein, D. Ussishkin, and
B. Halpern. Monograph Series 18. Tel Aviv: Emery
and Claire Yass Publications in Archaeology, Insti-
tute of Archaeology, Tel Aviv University.

Wapnish, P;; Hesse, B.; and Ogilvy, A.

1991

2000

1977 The 1974 Collection of Faunal Remains from Tell
Dan. Bulletin of the American Schools of Oriental
Research 227: 35-62.
Yadin, Y.
1972 Hazor. London: Oxford University for the British

Academy.
Yasur-Landau, A., and Cline, E. H.

2008  Preliminary Report on the Results of the
2008 Excavation Season at Tel Kabri. http://
digkabri.files.wordpress.com/2008/08/report-on-
the-results-of-the-2008-excavation-season-at-tel-
kabri4.pdf.

Preliminary Report on the Results of the 2009
Excavation Season at Tel Kabri. http://digkabri.
files.wordpress.com/2008/10/preliminary-report-
on-the-results-of-the-2009-excavation-season-at-
tel-kabri4.pdf.

Preliminary Report on the Results of the 2011
Excavation Season at Tel Kabri. http://digkabri2011.
files.wordpress.com/2008/10/preliminary-report-
on-the-results-of-the-2011-excavation-season-at-
tel-kabri-final-version.pdf.

Yasur-Landau, A.; Cline, E. H.; and Pierce, G. A.

2009

2011

2008  Middle Bronze Age Settlement Patterns in the
Western Galilee, Israel. Journal of Field Archaeol-
ogy 33: 59-83.
Yasur-Landau, A.; Cline, E. H.; Goshen, N.; Marom, N.; and
Samet, I.
2012 An MB II Orthostat Building at Tel Kabri, Israel.

Bulletin of the American Schools of Oriental Re-
search 367: 1-29.
Zaccagnini, C.
1989  Asiatic Mode of Production and Ancient Near East.
Notes Towards a Discussion. Pp. 1-126 in Produc-
tion and Consumption in the Ancient Near East: A
Collection of Essays, ed. C. Zaccagnini. Budapest:



82

MAROM ET AL.

Chaire dégyptologie de I'Université Eotvos Lorand
de Budapest.

Zeder, M. A.

1991

1994

Feeding Cities: Specialized Animal Economy in the
Ancient Near East. Washington, DC: Smithsonian
Institution.

Of Kings and Shepherds: Specialized Animal
Economy in Ur III Mesopotamia. Pp. 175-91 in
Chiefdoms and Early States in the Near East: The
Organizational Dynamics of Complexity, ed. G.
Stein and M. S. Rothman. Monographs in World
Archaeology 18. Madison, WI: Prehistory.

1998

BASOR 371

Pigs and Emergent Complexity in the Ancient Near
East. Pp. 109-22 in Ancestors for the Pigs: Pigs in
Prehistory, ed. S. M. Nelson. MASCA Research Pa-
pers in Science and Archaeology 15. Philadelphia:
Museum Applied Science Center for Archaeology,
University of Pennsylvania Museum of Archaeol-
ogy and Anthropology.

Zeder, M. A., and Lapham, H. A.
2010

Assessing the Reliability of Criteria Used to Identify
Postcranial Bones in Sheep, Ovis, and Goats, Capra.
Journal of Archaeological Science 37: 2887-905.





