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Reports

Written in Bone: Daily Living
during the Kerma Period
Margaret Judd

Whar can a scatrered collection of bones tell us about an
individual, much less a society? While at first the disarticu-
lated skeleton appears confusing, once the bones are reas-
sembled into anatomical position the lifestory of the living,
as written in the bones of the dead, emerges. A
palaecopathological examination of bone modification ac-
crued during the lifetime of the individuals forms a matrix
of disease and skeletal modification for a society. From this
structure, comparisons can be made between biological sex
and age, and the group and individual dynamics within the
biological, cultural and physical environment can be inter-
preted.

In this skeletal sample two consecutive time periods —
Kerma Ancien (2500-2050 BC) and Kerma Moyen (2050-
1750 BC) — are represented, which afford the opportunity
to trace the transition in disease, health, nutrition, behav-
iour and physical activity that may coincide with a change in
burial practices in a discrete geographic region. The skeletal
material for this investigation was excavated during the 1994/
95 and 1996/97 seasons of the Northern Dongola Reach
Survey directed by Derek Welsby (1995; 1997). The two
rural cemeteries from which the material derived, P37 and
016, are locared ro the east of the Nile, about 100km south
of Kerma, the first Nubian city-state and type-site for the
Kerma culture. A total of 61 sexed adults was recovered, 32
females and 29 males, with 49 from the Kerma Ancien pe-
riod. The burials of three Ancien and one Moyen children

were also cxcavatcd s

Osteoarthritis

One of the more common disease processes observed in an-
cient skeletal populations and among ourselves is
osteoarthritis or joint disease — a progressive disease that
causes deterioration to the joint cartilage or disc degenera-
tion in the spinal column. To counteract this process, new
bone forms around the joint margin or vertebral body to
provide additional support or stabilisation, much like the
capital of an architectural column. The epidemiology of joint
disease is influenced by numerous factors — age, climate,
body weight, biological sex, genetics, trauma, bone density
and metabolism. However, after age, physical activity or ‘wear
and tear’ is considered to be the prime contributing compo-
nent and, therefore, functions as a scale with which to meas-
ure the intensity of habitual actions (e.g., Bridges 1994;
Jurmain 1991). While we cannot state specifically which

motions caused the osteophytes to form, we can comment
on the intensity with which people worked relative to their
peers, variations in osteophyte production among the joints,
and unusual patterns of joint disease that might reflect a
specific movement.

The knees were the most severely affected of all appen-
dicular joints. The only significant difference in the preva-
lence of osteoarthritis among the appendicular joints was
the greater amount of osteoarthritic lesions on the male foot
and ankle joints of both Kerma periods; some form of activ-
ity during both periods demanded extensive walking, climb-
ing or running of the males (Fig. 1). This lack of variation
berween the Kerma periods suggests that no change in bio-
logical factors or general activity occurred that would pre-
dispose individuals to joint disease.

Vertebral Joint Disease
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Figure 1. Distribution of Vertebral Osteoarthritis between the
Sexes

There was no significant difference in the presence of
vertebral joint disease between the Kerma periods, although
comparatively the Kerma Moyen individuals had more se-
vere modifications. Figure 1 illustrates the distribution of
vertebral osteoarthritis between the sexes. Males displayed
the typical pattern seen in clinical vertebral joint disease where
osteophytes increase in frequency from the cervical verte-
brae that support the skull to the lumbar vertebrae of the
lower back (Shore 1934-35). The females, however, exhib-
ited a distinctive “U’-shaped pattern of vertebral osteoarthritis
distribution. This variation in disease distribution may re-
flect a division of labour and may be attributed to carrying
loads on the head as a method of transporting consumables,
such as water, wood, food, raw materials — such as clay for
pottery — or carrying dishes and clothing to the river for
washing. Not only does this method of transport prevent
lower back injury, but it is also quite efficient. It allows the
individual to carry other items in their hands or hold onto
young children who frequently accompany their sisters and
mothers during these types of domestic chores in the tradi-
tional village. The additional weight to the top of the head
creates a vertical force that necessitates the need for increased
fortification — this is facilitated by the stabilising bone



SUDAN & NUBIA

growth that projects horizontally from the vertebral body
margins. A sheering force is created berween the articular
facets that causes additional wear and tear leading to the sub-
sequent abrasion of bone rubbing on bone.

Although most adults in this collection had
osteoarthritic lesions on one or more joint complexes, se-
vere joint alteration that resulted in fusion of adjacent joints
or cystic porosity afflicted 10% of the group. There was no
evidence of gross joint distortion causing immobility. Both
sexes experienced similarly challenging living and working
conditions during the Kerma Ancien and Moyen periods.

Dental Disease

Dental wear due to daily tooth contact is nor a disease, but a
normal process of tearing, shearing, and grinding food or
other items. Flat, even dental wear is typically associated with
a diet dominant in meat and marine resources. However,
once agriculture and the processing of grains are introduced
teeth may wear down quickly due to new abrasives intro-
duced during the grinding process such as husks, grinder
flakes, and seeds. In the Northern Dongola Reach Survey
group both types of wear were present, and like osteoarthritis
dental wear is linked to age — the longer we live, the more
exposure our teeth have to wear. Females presented a higher
prevalence of cupped and heavy wear as well as temporo-
mandibular joint disease caused by excessive stress placed on
the condyles, although there was no significant difference
between the sexes. Some granular element was a more fre-
quent part of the female diet, but no discernible differential
access to food resources indicated by nutritional deficiencies
was evident from the bones.

When dental wear was compared between the Kerma
Ancien and Moyen periods, however, a statistically signifi-
cant difference was observed for the presence of cupped dental
wear, severity of wear, and temporomandibular joint disease
(Fig. 2). This change of dental wear signals a greater reliance
on some type of grains and possibly bread. A similar transi-
tion in dental wear occurred at Kerma, where evidence of
wheat and barley associated with the Moyen period was
found. While today’s villagers use processed flour, food prepa-
ration was more challenging in the past. Particle evidence
thar reflects each stage of production and processing was dis-
covered in the analysis of ancient breads from Egypt: residual
soil from growth, flint chips from sickle harvest, sand dur-
ing winnowing, grinder chips from grinding with an abra-
sive grinder and quern, insect shells and sand from outdoor
cooking — all infiltrate the final edible product (Leek 1972).

Dental calculus located on the tooth crown is a result of

mineralised dental plaque created by the enzymes found in
meat and dairy products. Like other disease processes ob-
served here, dental calculus, when present, increased with
age. Most adults collected only slight flecks of calculus while
21% of the population yielded chunky three-dimensional
deposits that extended from the teeth. There was no signifi-

cant difference between the presence of calculus and bio-
logical sex, which again indicates a consumption of similar
foods by all individuals — this relationship did not change
in the Kerma Moyen period.

Unlike calculus, dental caries and abscesses are diseases
that demineralize the tooth and are associated with sweets
and sticky carbohydrares. Areas at risk are the fissures of the
occlusal surface and crevices berween the teeth where food
particles can accumulate, ferment, and tunnel into the tooth.
While this is true of dental caries or cavities on the enamel,
most of the lesions in this sample occurred below the gum
line. Tooth root caries and abscesses are facilitated by oral
bacteria thar gain access to the concealed tooth root via pock-
ets created by calculus accumulation under the gums or by
exposure of the root due to heavy tooth wear (Langsjoen
1998). Bacteria burrow through the pulp cavity, infect and
destroy the soft tissue, and force the dead substance to ooze
out through the exterior cortical bone or into the maxillary
sinuses.

Temporal Change in Dental
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Figure 2. Distribution of dental wear between Kerma

periods,

In this sample females featured significantly greater
numbers of root caries while the males were predisposed to
periapical abscesses. Both sexes were vulnerable to the
demineralizing process provoked by calculus deposits or
heavy tooth wear. The presence of root caries and abscesses
remained constant into the Moyen period — these people
did not give up their meat diet in favour of sticky sweets and
fruits, but complimented it with grain and agricultural prod-
ucts. Dental calculus, however, was the only dental disease
that did decrease in the Moyen period.

The low number of caries and abscesses is at a level for
societies that practice a non-agricultural or mixed economy
(Lukacs 1989; Rose er al. 1984). A similar dental profile was
observed among the people of Kerma where boranical and
faunal remains and stable isotope analyses revealed that whear,
barley, fruit and vegetables enhanced the protein diet during
the Moyen period and no significant differences in dental
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diseases were observed between the sexes (lacumin e 2/ 1998:

Kramar 1994).

Trauma

Like dental disease and osteoarthritis, trauma has tormented
humans and animals throughout time and registers the haz-
ards of daily living, both environmental and interpersonal.
All bones were examined for fractures, dislocation, and mus-
cle pulls including each and every hand and foot phalange.
The long bones, which include the clavicles, arms and legs,
did not show a significant difference in fracture between the
sexes, Kerma period, or side damaged. However, the frac-
ture rate of all longbones observed — 5.79% (28/484) —
was exceptionally high when compared to other archacologi-
cal fracture studies, for example the Christian sample of
Kulubnarti to the north with a fracture rate of 3.7% (Kilgore
et al. 1997).

The line of the fracture provides a clue to the type of
force that caused the break and can suggest a deliberate or
accidental mechanism. One type of injury frequently seen is

=

Plate 1. Fractured Radius

the fractured radius (Plate 1), commonly caused by break-
ing a forward fall with an outstretched hand where the arm
is pronated and the radius snaps over the underlying ulna
(Sacher 1996). It is identified by the twisted shaft and ob-
lique fracture line, typical of a force that is transmitted from
a distant point of contact. In this case the hand is the point
of contact with the surface and the break is transmitted to
the point on the forearm shaft over which the body’s weight
shifts during the final stages of the fall. While this type of
fracture is rightly attributed to a fall, we tend to forget that a
deliberate push may also initiate a fall, as well as uninten-
tional accident or clumsiness.

Like the findings of the earlier investigators (Smith and
Jones 1910), the majority of fractures observed in this sam-
ple occurred on the ulnar shaft (9/28 = 32.14%). The most
typical ulna fracture (7/9 = 77.78%; Plate 2) was identical
to the distal ulna fractures described by Smith and Jones
(1910, 312-314): “...a fracture line abour 3.5 cm from the
ulna head, accompanied by a fusiform swelling with no lin-
ear deformity in any direction.” The researchers attributed
the cause to a blow from a staff or naboot, commonly used
among the locals. X-rays of the bones from the current col-
lection revealed a transverse fracture line, which in clinical
practice is associated with a force from a direct blow to the
bone—typically while trying to protect the skull from more
serious danger (Schultz 1990, 265).

The presence of healed skull trauma was also high in
this population (7 of 36 = 19.4%) and consisted of punc-
tures created by a sharp implement or oval depressions caused
by a blunt instrument. Two wounded Moyen females (2/17
= 12%) sustained an elliptical depressed type wound on the
left parietal that measured about 30mm in length. The distal
forearms were inconveniently absent from these burial con-
texts and the injury cannot, therefore, be unconditionally
associated with defensive actions against a cranial assaul.

Five Ancien males (5/19 = 26%) had lesions on either
the parietal or frontal. Three wounds were punctures to the
right side of the skull. One male also presented breaks to the
left radius and hand that could be associated with defensive
actions against an attack to the upper body had the injuries
occurred during a single incident. In clinical practice, the
presence of punctures to the skull is more frequently associ-
ated with a lethal attack rather than continual abuse or acci-
dent. The two remaining males displayed oval-shaped, de-
pressions, smaller than those of the females — only about
10mm long — bur again to the left side of the skull. It is
noteworthy that all of the depressions occurred on the left
side of the skull, while punctures pierced the right side. This
may be indicative of the handedness of the attacker or may
reflect the method of brandishing different weapons.

Most intriguing among this population was the high
frequency of hand and foot trauma. The recovery of these
small bones for this sample was exceptional — 70 and 80%
of the expected number of hand and foot bones respectively
were retrieved. Comparable studies are rare, especially in
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Plate 2. Fusiform Fracture of the Ulna

Sudan and Egypt where mummification prohibits the ex-
amination of the extremities in other collections (e.g., Kilgore
et al. 1997). While one might hastily recommend radiology
or CAT-scan imaging, modifications to articular surfaces of
these small bones are frequently unobservable or missed in
clinical examinations as well, even when radiology is applied
(e.g., Juhl ez al. 1990).

Individuals with hand fractures far outnumbered other
upper body fractures; males suffered a significantly greater
number of injuries. Metacarpals, which compose the palm
of the hand, sustained 28% of the hand injuries. Like the
longbone, metacarpal fractures also disclose information
about the trauma mechanism and may be due to a multi-
tude of causes such as a direct blow or crush, punching a
blow with an ungloved fist, or falling on a clenched fist (e.g,
Kraemer and Gilula 1992)

Likewise, the presence of foot trauma overshadowed
breaks to the longbones of the lower limbs, but both hand
and foot injuries fell within the expected range of clinical
trauma for these elements (e.g., Barton 1988). Foot trauma
was more prevalent during the Moyen period among both
sexes. Most damage to the feet was an impacted base or head,
which is not surprising considering the remains of the deli-
cate sandals found in the Northern Dongola Reach Survey
burials and those at Kerma (Bonnet 1990, 177, fig. 121) —
that is if sandals were worn on a daily basis. While sandals
protected the sole of the foot, the dorsal surface was exposed
to a variety of stationary and mobile assaults. Fractures to
the foort are clinically associated with actions such as direct
trauma from an object dropped on the foot and the acciden-
tal or intentional kicking of a hard object.

A unique fracture was noticed on the metacarpals of
two individuals — the stress fracture. Habitual stress due to
walking, running or marching creates vibrations on these
miniature longbones that cause the bone to fracture and heal
internally; occasionally a complete fracture occurs. These le-
sions are common among people involved in intense physi-
cal regimes, such as long-distance runners, joggers, and new
military recruits who are plunged into an unrelenting rou-
tine of hikes and physical endurance (Wilson and Katz 1969).

A vexing problem encountered in the interpretation of
trauma is our inability to detect which injuries, when

multiple, occurred simultaneously. Precise determinartion of
the age of the fracture is even more elusive than determining
the biological age of the individual — bone mass, type of
bone damaged, age of the individual, complications, and the
individual’s health all contribute to the healing process. There-
fore, it cannot be assumed that each lesion was attributed to
a discrete incident, nor can one suppose that all wounds
manifest by each individual occurred concurrently. In order
to explore the possibilities of this tangle of trauma, the af-
fected bones of each person are first examined individually
and then as a complex of injuries or ‘worst case scenario’.

Many individuals suffered from multiple trauma due
to fracture and muscular pulls, but neither sex was predis-
posed to multiple injury. In most cases, damage was minor,
such as articular impaction to the hands, feet or vertebral
facets that heal quickly with little disturbance to normal func-
tion. The Kerma Moyen group was susceptible to trauma —
all had some type of traumatic lesion even if only to the hand
or foot with 75% sustaining multiple wounds. Among the
Kerma Ancien group, 74% suffered some type of injury, with
58% of that group exhibiting multiple breaks. The preva-
lence of trauma did increase during the later period, but the
more severe occurrences were observed during the Ancien
period.

One Kerma Ancien male presented 28 healed lesions,
the more serious wounds included: a crushed scapula, six
crushed spinous processes in sequence, soft tissue trauma to
the humerus and remaining scapula due to muscle overexer-
tion, three fractured forearm bones — two which did not
reunite — and finally seven hand and five foot injuries. While
these injuries were healed, a series of small pecks and puck-
ered lesions in various stages of healing were present on the
skull.

This combination of injuries is characteristic of
nonlethal but deliberate violence that features multiple
trauma, various locations, and poorly healed wounds (Walker
et al. 1997). A second clue is the combination of lower fore-
arm and skull fracture possibly obtained while trying to shield
his face from a blow. The skull injuries are not typical of
those associated with blunt objects, manual assault, or punc-
tures from a sharp object — perhaps stoning might be a
plausible explanation. The hand and foot fractures, however,



X

are more characteristic of offensive injuries — this individual
fought back — and survived.

How else can we account for the high prevalence of
trauma? Evidence for a protein diet as shown by the dental
remains, combined with the presence of bucrania and
caprines in the burial contexts of the Kerma Moyen period,
confirm the importance of animals to this culture. However,
the presence of animals has ominous repercussions. While
early investigators considered Nubia to be free of occupa-
tional hazards (e.g., Smith and Jones 1910, 296-298), mod-
ern emergency units reveal that farming is one of the most
hazardous occupations in modern society accompanying
mining and construction. While many of the more grue-
some and fatal accidents are attributed to mechanised equip-
ment such as tractors and combines, 30-40% of injuries are
still aceributed to animal agents (e.g., Busch er 2l 1986; Jones
1990). Tending animals requires close proximity — think
of the traditional methods of milking, feeding, dehorning,
calving, slaughtering, and general maintenance. And how
many of us have not just tripped over the family cat or dog?

A further 10% of modern farming injuries are accred-
ited to falls from ladders, lofts or short heights and this does
not even include the common domestic falls (e.g., Jones
1990). In modern regional African hospitals that serve sur-
rounding villages, injury is attributed to falls from trees, the
collapse of a house wall or roof, stumbles into pot-holes at
night, and animal bites, in addition to farming accidents
(e.g., Ebong 1978; Souza 1968). No doubt comparable haz-
ards jeopardised daily living in antiquity.

The Children

The discussion of trauma provides an appropriate place to
divert our attention to the young as any discussion of inter-
personal violence is incomplete without reference to the treat-
ment of children. Four child burials were fully excavated and
the fragments of five others recovered from the surface sur-
vey. Three were aged at birth +/- 2 months, three at 4 years
+/- 1 year, and the remainder under 6 years of age. What was
particularly noticeable was the absence of adolescents and
teenagers — did they all achieve biological adulthood after
surviving childhood or were they simply buried elsewhere?
The death of an infant in antiquity is frequently attributed
to birth complications, while older infants and children are
deemed to have succumbed to acute childhood diseases that
rarely leave skeletal scarring. In both cases, we really are specu-
lating as to the health of the child and cause of death but
tend to forget about drowning, exposure and suffocation that
also leave no skeletal traces and are the common causes of
death among rural children today (Wilk 1993). With the
close proximity of the Nile, we would indeed be remiss to
overlook accidental drowning as cause of death for children
as well as adults.

There was no evidence of interpersonal or accidental
injury among the children — on the contrary, of those exca-
vated, the children were honoured with more unusual grave

goods (Colour Plate I). Perhaps most telling of this society’s
attitude toward children and ‘the other’ was shown in the
burial of a 4-year old child. Sequestered in a cavity in the
south portion of its grave, this child was adorned with strands
of faience beads around the arms and neck, but most im-
pressive was a pelvic belt composed of chalcedony, black por-
phyry(?), bone, faience, cowrie and ostrich egg-shell beads
that cascaded along the contracted femur. Equally unique
was the appearance of this individual, whose skull appears to
be lopsided or plagiocephalic (Colour Plate II). This phe-
nomenon is caused by the early closure of the sutures on one
side of the anterior portion of the skull and induces a spiral
rotation of the cranium, orbits, and face (Sakurai ez al. 1998);
it has been attributed to birth trauma, intrauterine infec-
tion, genetic predisposition, as well as sleeping position
(Norton 1997). This cranial modification can be distin-
guished from soil pressures that may also deform and elon-
gate the skull. Firstly, the cranium was not elongated and
secondly, the involvement of the opposing mandible that
compensates for the cranial asymmetry was present. This fa-
cial alteration does not affect the individual’s health — only
appearance — today surgical intervention corrects this early
closure.

Conclusion

So what is written in the bones of these individuals from the
Kerma period in the Northern Dongola Reach? Like us, they
were victims of dental disease, osteoarthritis and trauma.
There was no difference in the severity or prevalence of
osteoarthritis between the sexes or Kerma periods, which
suggests that the intensity of activity levels and the complex
of muscle involvement remained constant over time. One
task that was indicated in both periods was the transport of
loads balanced on the head, particularly among females. A
distinct pattern in dental wear emerged in the Moyen pe-
riod. A change from homogenous flat dental wear to a
cupped, angled, and severely abraded dental wear reflects the
introduction of a grittier substance to the diet, although like
at the urban site of Kerma protein probably remained a domi-
nant food source. Prevalence of trauma was high among the
adults in this population, especially among the extremities,
and may be attributed to trips or falls due to clumsiness or
accident and stubbing the toes especially in the absence of
footwear or with the use of very delicate sandals. However,
the proximity of bovines and caprines, integral to the sub-
sistence and ritual of this community, and interpersonal
aggression are also contending factors.

These individuals survived the sometimes ‘relentless’ en-
vironment of the Dongola Reach. Subsistence tasks were
performed equally by all adults and did not appear to be
exceptionally harsh for either sex. Individuals could expect
to live to a respectable age — 32% of the Kerma Ancien
and 50% of the Kerma Moyen population reached an age of
between 35 and 50 years — and were not susceptible to in-
fectious diseases or nutritional deficiencies — they were well
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nourished. Interpersonal violence existed, but was not
habitual or fatal and violence was not directed towards
children. So aside from the occasional disgruntled goat, petty
squabbles and an influx of grit in the diet .... daily living
among the people from the Northern Dongola Reach Sur-
vey area looks to have been reasonably agreeable.
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