
CHAPTER 10

THE HUMAN REMAINS

TANIA ZAGERSON* AND PATRICIA SMITH

INTRODUCTION

The cemetery at Kissufim Road in the northwestern
Negev provides an important addition to our knowledge
of population diversity in the Chalcolithic of the southern
Levant, as well as to the extent of age and gender related
differences in burial patterns. Within an area of less than
250 sq m, skeletal remains of 54 individuals were recov-
ered from secondary burials, the majority in stone or
ceramic ossuaries, jars and bowls (Chapter 2). Most of
these containers were located in specially constructed
pits, but two secondary burials of children were found in
ceramic vessels in a mudbrick funerary chamber.

The taphonomic findings detailed in Chapters 10 and
II indicate that the bodies of the dead were exposed to

the elements and to animal activity before being collected
for burial in repositories or directly into graves. As a
result there was considerable damage to the bones, which
was compounded by diagenesis from chemicals in the
soil, as well as by crushing and distortion from the weight
of the overlying deposits. These factors complicated
identification and analysis of the human remains.

Age and sex determination of adults was carried out
on the bones using morphometric criteria outlined in
Krogman (1962). A second independent estimate of age
was then made from the teeth using dental attrition scores
(Miles 1963). For infants and juveniles the stage of dental
development, long bone length and degree of epiphyseal
fusion were the criteria used (Krogman 1962). The re-
sults are shown in Table 10.1. They differ slightly from

Table 10.1. Number of Individuals Identified

Locus N Location

503

506

Disturbed.

Long bones-on a fragment of an ossuary roof; skull-in

a V-shaped bowl.

Half a holemouth jar.

The second half of the holemouth jar-see L507.

Pit.

507

508

510

513

514

515

518

99

12*

1* Pit.

Krater in the funerary chamber.

Ceramic burial tub in the funerary chamber.

Stone burial tub in L510.

Bulldozer dump.

I

I

6

29*

Total 54 6 6

5

24

32

Adults

Children Males Females Unknown Sex

1«9 yrs)
I «I yr)
I «9 yrs)
I (8-9 yrs)
I (8-9 yrs)
5

10

I

5 5

*Damaged/incompletely excavated loci, so number of individuals identified may be less than that originally present.

*This chapter is published in memory of Tania Zagerson, who participated in the analysis of the skeletal remains described here and whose tragic
death at a young age has left a painful void.
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those listed in the taphonomic study (Chapter 11), since

not all the material studied here was included in the

taphonomic study.

INVENTORY OF BONES IDENTIFIED

L503
Identified in situ as a possible primary burial, it was

subsequently destroyed by a bulldozer and only small

fragments of the skeleton were recovered. They were

identified as the shafts of the left and right tibiae, and one

fibula of an adult. If indeed this was a primary burial, then

it was the only one at the Kissufim Road site.

L506
Adult cranium found in a V-shaped bowl with some
post-cranial bones. Long bones were discovered on a
fragment of an ossuary roof. These included fragments of
the innominate, left and right ulnae, femora with tooth
marks indicative of animal gnawing, the left tibia and.
scapula, ribs and some unidentified fragments of bone.

L507
Remains of the complete but poorly preserved skeleton
of a woman aged approximately 25 years of age, discov-
ered in half a holemouth jar. The cranium was almost
complete but had suffered post-mortem deformation
from the pressure of the overlying soil (Fig. 10.1). A
slight annular depression was present posterior to the
bregma, but it was not clear if this was due to post-mor-
tem deformation or was the result of head molding in
childhood, as practiced at Byblos (Ozbek 1974). The
right side of the mandible was intact with a low, broad
ramus (Fig. 10.2), the left side fragmented. All teeth were
present except for the central incisors and left second
molar, which had been lost post-mortem. The enamel of
the teeth had been eroded by diagenesis, and attrition was
moderately severe with dentine exposed on the occlusal
surface of the tips of the first molars (Fig. 10.3). The left
mandibular condyle is markedly sloped anteriorly-poste-
riorly. The right condyle had been damaged post-mortem
and could not be studied. The maxillary teeth showed
attrition of similar severity to that seen in the teeth in the
lower jaw. The upper incisors were slightly shoveled and
hypoplastic. Toothmarks, identified as those of carni-
vores, were seen on the skull, femora and tibia.

L508
Remains of an adult male, aged around 30, found in the
other half of the jar used for L507, but with bones in an
even worse state of preservation. However, repre-
sentative bones from all parts of the skeleton were identi-
fied.

L510
This was a collective burial, of at least eleven adults and
one child, located in a pit, together with stone ossuaries
that had been damaged by a bulldozer. From the exca-
vated area, pieces of eleven skulls were identified, as well
as eight mandibles, femora representing nine individuals
and humeri from at least seven individuals. Other skeletal
elements were present but in smaller numbers. The child
was represented by fragments of the cranium, femora,
humeri and tibia, and age was estimated as 8-9 years. A
stone burial tub in this locus, identified as L5l8, con-
tained the remains of an additional five adults and a child.
The adults were represented by cranial and post-cranial
remains and the child by two teeth and incompletely
ossified wrist bones. These suggested an age of 8 years
for the child-who may then be the same individual
whose long bones were identified in L51O. The most
complete mandibles from L510 are described below.

KI. Adult mandible, lacking the left ramus. It is gracile

with a pointed chin, and was identified as belonging to an

adult female (Fig. 10.4). All molars are present, the other

teeth were dislodged post-mortem. Attrition in this speci-

men was slightly more severe than in the female specimen

from L507, and was asymmetric with the occluso-buccal

cusps of the right molars more severely worn than those

on the left. Dentine was exposed on all cusps on the first

molar and on the mesio-buccal cusps of the second molar.

The buccal cusps of the third molar showed enamel facet-

ting. Cusp pattern on the first and second molars was too

eroded for determination of cusp pattern, but the third mo-

lars on both sides have 5 cusps. No protostylids or buccal

pits were noted. Hypoplasia could not be evaluated be-

cause of the eroded surface of the enamel of these teeth.

K2. Fractured mandible, smaller than Kl, and with ero-
sion of the head of the right condyle-the left one is
missing. Teeth present are the left first molar, second
and third molars and the right canine, premolars and the
first and second molars. Additional loose teeth associ-
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Fig. 10.1. L507. Superior. lateral andfrontal views offemale cranium.

ated with this specimen were the right premolars and
canine. The socket for the right third molar is intact, the
symphyseal region is missing. Attrition in the first mo-
lars is slightly more severe than in Kl and the occlusal
plane has a marked bucco-lingual slope. In one second
molar the outline of the cusps can be seen. The tooth
was 4 cusped.

K3. Part of the right corpus of an adult mandible, similar
in proportions to that of K5. Present are the first premolar
and first and second molars. The second premolar and
third molar had been lost post-mortem. Attrition has
exposed the dentine on all cusps of the first molar, and the
buccal cusps on the second molar. The second molar has
4 cusps and is hypoplastic.
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Fig. 10.2. L507. Lateral view of mandible.
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Fig. 10.3. L507. Occlusal view of mandible.
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Fig. lOA. LS10. Lateral view of mandible Kl.

K4. Part of the left side of a robust mandible extending
from the symphysis to the region of the first molar, and
associated with loose molars and premolars from the right
side. The left second premolar and first molar have den-
tine exposed on all cusps, the second molar and third mo-
lar show only enamel facets. They have 4 cusps and lack
buccal pits. The molars and premolars are hypoplastic.

K5. Large mandible with square chin, lacking left ramus
(Fig. 10.5). The teeth are very small. Right and left mo-
lars are present, as well as the left second premolar.
Attrition is similar to that seen in K I. The third molars are
4 cusped and a hypoplastic band can be seen on the first
molar.
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Fig. 10.5. L5l0. Lateral and three-quarter views of male mandible K5.
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K6. Fragment of left corpus with second molar in situ,
showing attrition exposing aI] cusps. There are large
deposits of calculus around the neck of the tooth, and the
alveolar bone has resorbed, exposing the bifurcation. A
loose canine and lateral incisor were associated with this
mandible and show severe attrition with secondary den-
tine exposed and calculus. K], K2 and K3 also show
some resorption of the alveolus, and the crowns of the
teeth have calculus.

L513
A pit damaged by bulldozers. A small fragment of an
infant's cranium was recovered from this locus.

L514
A ceramic krater, found in the central burial chamber
(L502). It contained a fragmented skull and fragments of
long bones of an 8 year old.

L515
A ceramic burial tub also found in the centra] burial
chamber, it contained the fragmented skull and mandible
as well as long bone fragments, pelvis and ribs of a
second 8 year old child.

L99
The dump made by the bulldozer contained numerous
fragmented bones and teeth. They included cranial and
infra-cranial bones of adults and children. The teeth were
sorted to determine the minimal number of individuals.

At least 5 children under the age of ten years were
identified from lower second deciduous molars, and 24
adults from permanent second molars.

AGE DISTRIBUTION

The number and location of individuals identified are
presented in Table 10.1. The individuals found in the
ceramic mortuary vessels, bowls, krater and jar included
adults of both sexes, as well as children. It is noteworthy
that the mudbrick burial chamber, that would appear to be
the prime burial location, contained only two children,
each placed in different containers-one in a ceramic
burial tub and one in a krater. Other children of similar
age were found together with adult remains in the stone
burial tubs, but the remains of only one infant were
identified, and that was located in a disturbed location. It
was extremely fragmentary, and only small splinters of
cranial bones were recovered. The other children found
were considerably older; altogether, subadults formed
less than 20% of the sample.

As can be seen from Table 10.2 the age distribution at
Kissufim resembles that found at other Chalcolithic sites
with secondary burials, such as Ben-Shemen, Nai)al
Mishmar and the Shiqmim cemetery (Haas and Nathan
1973; Perrot and Ladiray 1980; Smith] 989; Levy et al.
1991a, b). It differs significantly from the age distribu-
tion at sites such as Gilat and Shiqmim village, where
primary burials were found, and where the frequency of



Table 10.2. Age Distribution of Human Skeletal

Remains from Some Chalcolithic Sites

No. Percentage in Each Age Group

Site Examined <2 2-/8 /8+

Kissufim Road* 54 1.9 16.7 81.4
Ben-Shemen*1 39 20.0 80.0
Byblos2 53 3.8 35.8 60.4

'En l:Iuderah*3 45 35.6 64.4
Gilat4 92 27.9 30.2 41.9
Nal:1al Mishmar*5 21 25.0 75.0
Shiqmim Cemetery*6 49 27.0 73.0
Shiqmim Village6 30 27.0 28.0 45.0
Wadi Makkuk*7 81 25.0 75.0
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KEY:

* = sites with secondary burials. Note low frequency of individuals
aged less than 2 years.
]Perrot and Ladiray (1980). 20zbek (1975). 3Bar- Yosef et al. (1977).

4Smith et al. n.d. 5Haas and Nathan (1973). 6Levy et al. (l99Ia).

7Smith, unpublished data.

infant and juvenile burials was much higher. In general,
secondary burial sites in the southern Levant, irrespective
of period or cultural affinity, are characterized by a low
frequency of infants and young children (Smith, Bar-
Yosef and Sillen 1984; Smith 1989). Either the death of
infants and young children was too common an event to
be treated in the same way as the loss of an older child or
adult, or the fragile bones of infants did not survive the
initial phase of exposure.

Differential burial treatment of infants characterizes
many past and present cultures. In the southern Levant,
infant jar burials are found in all Chalcolithic sites with
primary burials, although most are intramural and some
infants are buried without pots (Smith, Dawson and
Zagerson 1998). It has been suggested that infant burials
found in buildings, and especially those located at the
base of walls, were foundation sacrifices. However there
are descriptions from as late as the Roman period of
infants disposed of in the walls or eaves of houses, since
they apparently did not rate full burial rites because of
their young age (Dixon 1990; Smith and Kahila 1992).
Whatever the correct explanation, it is clear that secon-
dary burial was a complex rite not accorded to infants in
the Chalcolithic period, although older children were
accorded the same treatment as that given to adults-no
age or sex differences were found between the individu-
als identified from the ossuaries and those discovered in
the pits at Kissufim.

SKELETAL MORPHOLOGY

Most of the bones were broken and distorted by soil
pressure so that very few measurements could be made.
However, the overall impression was that the sample
from Kissufim resembles samples from other Chal-
colithic sites in Israel previously described (Smith 1995).
The skulls are small and the face short and broad, with
small mandibles (see Fig. 10.1). Mandibular measure-
ments that could be taken are presented in Table 10.3 and
long bone measurements in Tables 10.4-10.6. They con-
firm previous estimations of the ChaIcolithic populations
as relatively slender and probably short (males 166 em
and females 155 em) and demonstrate once again the
overall similarity ofChaIcolithic populations from differ-
ent sites in the southern Levant, including those from
Byblos described by Ozbek (1975).

SKELETAL PATHOLOGY

The poor condition of the Kissufim Road bones pre-
cluded a detailed analysis of pathology. However one
mandible from L510, that of a woman, has an extremely
reduced left condyle with a concave anterior surface to
the neck of the condyle. The condyle on the right side of
the mandible is missing but the neck of the condyle is
present and resembles that on the left side. This appear-
ance is consistent with congenital aplasia of the head of
the mandibular condyle, and has also been observed in
two specimens from Gilat (Smith, Dawson and Zagerson
1998). The bones recovered from the bulldozer dump
included an adult innominate with multiple cloacae adja-
cent to the acetabulum, indicating a chronic infection of
the bone that must have limited locomotion. A proximal
femur that showed pitting of the head and coarse woven
periosteal bone may be associated with this specimen,
and one healed fracture with callus formation was noted
in a second femur. In addition tibia from two individuals
showed coarse woven bone indicative of chronic inflam-
mation. No estimates of the frequency of skeletal pathol-
ogy could be derived from this small and incomplete
sample. However, the fact that at least three individuals
from this relatively small sample had skeletal lesions
supports the hypothesis of poor health status in the Chal-
colithic (Smith, Bar-Yosef and SilIen 1984; Smith 1989;
Smith, Dawson and Zagerson 1998).



Kissufim Road Wadi Makkuk Byblos

Measurements K5 K4 N X Range N X Range

Bicondylar breadth - 92 6 110.2 104-105 9 111.2 102-124

Bimental breadth 44 42 II 42.8 40-47 10 42.8 42-48

Ramus width 33 31 12 33.4 31-38 12 31.7 29-35
Symphyseal height 34 36 4 32.8 29-35 12 31.9 30-36

Height at mental foramen 32 35 7 32.4 29-35 - - -
Height at Pm2-M I 30 34 II 32.4 29-36 II 30.1 28-34

Height at MI-M2 28 31 12 29.6 25-33 13 27.3 25-30
Height at M2-M3 25 28 10 28.8 26-33 II 25.8 23-30

Width at mental foramen II 10 12 11.7 10-13 - - -
Width at MI-M2 14 15 12 15.7 13-20. 12 15.5 13-19
Symphyseal width 14 II 12 13.8 12-15 - - -

Kissufim Road Wadi Makkuk Byblos

Measurements L507* N X Range N X Range

Bicondylar breadth - 2 113.5 111-116 I 107.0 -
Bimental breadth - 16 42.5 39-47 5 42.8 39-46

Ramus width 31 19 32.4 31-38 7 30.5 29-33
Symphyseal height - 3 32.7 29-37 7 27.8 24-30

Height at mental foramen 30 12 31.8 27-36 - - -
Height at Pm2-M I 28 20 31.5 25-37 8 27.5 25-29

Height at M I-M2 25 24 29.0 23-35 7 24.7 21-28

Height at M2-M3 20 19 28.0 23-34 4 23.6 19-26

Width at mental foramen 13 34 11.0 8-14 - - -
Width at M 1-M2 IS 23 13.7 10-17 6 13.1 12-15
Symphyseal width - 31 13.2 10-16 - - -

Circumference A-P M-L Platymeric
A-P Midshaft M-L Midshafl Midshaft Sublrochanler Sublrochanler Index

*
Site N X Range N X Range N X Range N X Range N X Range N X Range

Males

Kissufim Road 3 33 32-34 3 28 26-29 3 95 94-95 2 28 27-28 1 37 I 76

Byblos 6 29 28-35 6 24 23-26 6 84 84-87 9 30 27-34 9 32 30-36 9 91 79-103

Gilat I 22 I 27 1 91 - - - - - -

Females

Kissufim Road I 23 I 24 I 73 - - - -
Byblos 6 25 23-30 6 23 21-25 6 76 70-86 6 25 22-29 - - - -
Gilat 5 27 26-27 5 24 23-25 5 81 77-84 - - - - - -
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Table 10.3. Mandibular Measurements (mm) of Adult (a) Males and (b) Females from Kissufim Road
Compared to Specimens from Wadi Makukk' and Byblos2

(a) Males

(b) Females

KEY:
'Smith, unpublished data. 20zbek (1975).

Table 10.4. Femur Measurements (mm) of Adults

All measurements for right side only. A-P =anterior-posterior diameter; M-L = media-lateral diameter.

*Platymeric index =Subtrochanteric anterior-posterior diameter/Subtrochanteric media-lateral diameter x 100.



Anterior-Posterior Media-Lateral Circumference of the
Nutrient Diameter Nutrient Diameter Nutrient Foramen Platynemic lndex*

Site N X Range N X Range N X Range N X Range

Males
Kissufim Road I 33 I 22 I 87 1 66.7
Byblos 9 33 29-36 9 24 21-26 7 80 77-87 9 72.0 65-79

Females
Kissufim Road I 27 I 20 I 76 1 74.1
Byblos 7 29 25-32 7 21 18-23 7 70 61-77 7 71.0 66-77

Maximum Diameter of the Midshaft Minimum Diameter of the Midshaft Circumference of the Midshaft

Site N X Range N X Range N X Range

Males
Kissufim Road 2 20 20-21 2 19 19-19 2 64 64-65
Byblos 9 20 19-23 9 16 15-17 9 60 57-64
Gilat 2 20 20-21 2 17 16-19 2 63 62-65

Females
Kissufim Road 3 21 20-21 3 ]6 15-17 3 60 57-62
Byblos 5 ]9 17-21 5 IS ]4-18 5 56 50-61
Gilat 6 19 16-20 6 18 17-21 6 59 51-64
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Table 10.5. Tibia Measurements (mm) of Adults

*Platynemic index =Media-lateral nutrient diameter/Anterior-posterior nutrient diameter xIOO.

Table 10.6. Humerus Measurements (mm) of Adults

DENTAL PATHOLOGY

In addition to the six adult mandibles from the collective
burial in L510, there were many loose teeth. In one
mandible a tooth had been lost ante-mortem, in a second
there was severe alveolar resorption exposing the bifur-
cation of the second molar roots, and another three man-
dibles had slight alveolar resorption and deposits of cal-
culus on the necks of the teeth. Brown staining or other
discoloration, common in teeth of individuals from the
Chalcolithic site of Gilat, was absent at Kissufim. No
carious teeth were found at Kissufim and attrition expos-
ing secondary dentine over more than half the occlusal
surface of teeth was found in only 2121adult first perma-
nent molars. This suggests a moderate rate of attrition,
much less than that seen at Gilat where most adults had
attrition exposing secondary dentine (Smith, Dawson and
Zagerson 1998). The frequency of enamel hypoplasia
could not be studied in detail, since in many teeth the
enamel surface had been eroded by diagenesis. However
hypoplastic defects were found in 23/34 upper first inci-
sors (67.6%) and in all 15 lower canines.

CONCLUSIONS

At Kissufim Road the youngest individuals accorded
secondary burial were aged between 8 and 9 years. There
appears to be no distinction between the funeral rites
accorded them and older individuals of both sexes. The
absence of younger children at this site may be a function
of the small sample size, since at all other Chalcolithic
secondary burial sites in the region, 3 years seems to be
the minimum age for this practice.

This study has shown that with the exception of in-
fants and young children, all the deceased at Kissufim
Road were accorded similar funerary rites independent of
gender. Considerable time and effort appear to have been
expended on funerary rites associated with burial in os-
suaries at this site (Chapter II). Bodies were exposed to
the elements (and to carnivores) after death, and the
bones placed into anyone of a variety of receptacles-in-
cluding ceramic bowls, as well as ceramic and stone
ossuaries. As shown by the inventory, while most ce-
ramic ossuaries and jars contained only one individual,
this was not always the case. Moreover the presence of
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only two containers with human bones in the funerary
chamber, both containing the remains of children, may
suggest that the chamber served as a temporary reposi-
tory before their final burial.

The practice of secondary burial in ossuaries links the
Kissufim Road site with numerous other Cha1colithic
sites in Israel, extending along the coastal plain, such as
Ben-Shemen (Perrot and Ladiray 1980), north as far as
Peqi'in in Upper Galilee (Gal 1996), as well as to NaDal
Qana in the Samarian hill country (Gopher and Tsuk
1996). It cuts across the geographic boundaries that have
been identified on the basis of differences in material
culture (Hanbury-Tenison 1986; Levy 1995) and isolates
Kissufim Road from other Chalco lithic sites known from
the Negev, that are characterized by primary burials such
as Gilat (Smith, Dawson and Zagerson 1998), Abu Matar
and Bir e~-.$afadi(Perrot 1955; 1984) and Gerar (Gilead
1995).

The individuals buried at the Kissufim Road mortuary
site were gracile in build with short, broad faces and long
skulls, similar to those previously found in the southern
Levant during the Chalcolithic period (Smith 1995); they
attest to a broadly homogeneous population throughout
the region. Research in progress demonstrates numerous
similarities in morphometric characteristics of the teeth
and skeleton of these Chalcolithic samples to earlier
Neolithic populations, such as those from Basta (Schulz
1987) and negates the possibility of a change in popula-
tion at this time (Smith 1995). The age distribution of the
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individuals from Kissufim Road, as well as their skeletal
morphology, pathology and level of developmental de-
fects in the teeth (hypoplasia), is similar to that recorded
elsewhere for the Cha1colithic of the southern Levant. It
indicates a high level of environmental stress as pre-
viously recorded for this period and region (Smith 1989;
Smith and Horwitz 1998). There is no good evidence that
any individual from Kissufim Road, or any other Chal-
colithic site in the region, lived beyond the age of 50
years; general health assessed by skeletal pathology and
enamel hypoplasia was poor.

Neither health status, age at death nor physical charac-
teristics appear to distinguish between the individuals
buried in the elaborate ossuaries at Kissufim and their
contemporaries found in simple graves at the neighbor-
ing sites of Gilat and Shiqmim .village. However, two
factors characteristic of the Gilat and Shiqmim popula-
tions-brown stains on the teeth and severe attrition-are
lacking at Kissufim. The former probably represents the
effects of drinking water with a high fluoride content in
infancy and characterizes the teeth of the Bedouin in the
region even today. Its absence from Kissufim suggests
lack of movement of people between Kissufim and the
other sites and may be associated with chronological
differences in settlement patterns. It is the only bio-
anthropological marker yet found to distinguish between
the inhabitants of the Negev sites, as opposed to differ-
ences in material goods and belief systems as exemplified
in funerary customs.


