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Preface
Zahi Hawass

The Eighth International Congress of Egyptologists, held in Cairo in March 2000, marked the 
opening of the new millennium as an opportunity to evaluate and redefine the focus and goals 

of Egyptology in the twenty-first century. Through the Millennium Debates and the papers of 
other participants published here, we are made aware that now more than ever, Egyptology is fac
ing a period of change and challenge and we must meet these challenges if our field is to remain 
relevant to the modern world. The Congress was attended by some 1,400 scholars, and of the 400 
papers delivered, 248 were selected by our scientific review committee to be published in these 
volumes. It is notable that this Congress included a higher number of Egyptian Egyptologists than 
we have seen in many years. In fact, some 500 Egyptian Egyptologists attended the conference. 
Their inclusion with the more well-known names in Egyptology is an indication of one of the 
frequently mentioned themes in the Congress: the need for education and training of more 
Egyptian scholars and excavators to study and maintain their country’s monuments as part of the 
world’s heritage.

The enormous quantity of submissions to the Proceedings led to the decision to publish them 
in three volumes. Volume One contains all the archaeology papers; Volume Two, those dealing 
with history and religion; and Volume Three covers the topics of language, literature, museolo
gy, and conservation. Each volume of these Proceedings opens with the text of the corresponding 
Millennium Debates and their respondents, and the papers of the specific subjects follow in alpha
betical order by the contributor’s name.

The Millennium Debates formed a special focus for this Congress. Chaired and responded to 
by eminent experts in the field, the Debates covered archaeology, art, history, language, litera
ture, museology, religion, site management, and conservation. In his paper (opening the Debates 
in Volume One) on “Egyptology in the Twenty-first Century," David O’Connor provides a cogent 
summary of the trends in field work in Egyptology in the last forty years and discusses three 
points crucial to the future of Egyptian archaeology: the changing attitudes of Egyptians toward
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their archaeology, the need for comprehensive mapping (rather than excavation) of the national 
archaeological landscape, and theoretical issues and their impact on archaeology, epigraphy, and 
other scholarly disciplines.

Volume Two continues with keynote speakers addressing the Millennium Debate issues of his
tory, art history, and religion. In his paper, "Writing the History of Ancient Egypt," Donald B. 
Redford challenges the appropriateness of new approaches to historiography such as retrospec
tive economic theory, Egyptology as anthropology, deconstruction, and 'history from below,’ as 
he characterizes the tendency to use anecdotal evidence to draw far-reaching conclusions about 
the 'common people' in Egyptian history. Edna R. Russmann, in her contribution to the 
Millennium Debate on the study of the art of ancient Egypt laments the failure of Egyptian art 
scholarship to coalesce into a recognized subdiscipline with an academic tradition of acknowl
edged interests and methods of its own. She goes on to give a summary of the most urgent needs 
facing the study of Egyptian art as well as possible solutions. In the last Millennium Debate paper 
in Volume Two, Herman te Velde writes on “The History of the Study of Ancient Egyptian 
Religion and its Future," which he considers one of the most urgent topics in Egyptology today, 
since the core of ancient Egyptian culture is its religion. He speculates that although 
Egyptologists with various special interests will contribute to the study of religion, the most 
progress should be expected from those willing to focus their research specifically on religion and 
its accompanying issues, such as polytheism versus monotheism, pharaonism versus local reli
gions, and religion in life as well as death.

Perhaps the most challenging of Millennium Debate papers come in Volume Three. John 
Baines’ comprehensive examination of the current and future possibilities for research on 
Egyptian literature is complemented by Antonio Loprieno's notes on the problems and priorities 
in Egyptian linguistics. Baines provides extensive analysis and definition of the Egyptian literary 
corpus, its relation to the wider stream of tradition and range of written forms, and the social and 
ideological situation and status of what was written. Loprieno concentrates on the achievements 
of Egyptian linguistics over the last fifteen years and considers the impact of recent developments 
in linguistic research on Egyptian phonology and lexicography. Regine Schulz's paper, “Museums 
and Marketing: A Contradiction" is a timely examination of the pressures facing museums around 
the world to provide “blockbuster entertainment" while maintaining their five basic mandates of 
collecting, preservation, research, presentation, and mediation. Finally, my own contribution to 
the Millennium Debates, "Site Management and Conservation,” addresses some of the principal 
problems and threats to the conservation of Egyptian heritage sites and makes recommendations, 
some perhaps controversial, for improving site management methods and protection as well as 
giving suggestions for salvage and excavation over the next ten years.

In addition to being a forum for debate and report, the Congress honored several prominent 
Egyptologists for their outstanding contributions to the field, including Abdel-Aziz Saleh and 
Sayed Tawfik from Egypt: Harry Smith of England; William K. Simpson from the United States; 
Rainer Stadelmann from Germany; Jean Leclant of France; Sergio Donadoni from Italy; 
Kazimierz Michalowski of Poland; and the late Gamal Mokhtar, former Chairman of the 
Antiquities Organization of Egypt and Member of the Supreme Council of Culture.

I took great pride in the many complimentary comments I received regarding the organiza
tion and success of the Eighth International Congress of Egyptologists, but credit for this must 
be shared with the many people whose efforts made that success possible. I would like to thank 
the members of the different committees who planned and executed the many aspects involved 
in holding such a large conference. The Congress was held at the Mena House Oberoi Hotel in
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the shadow of the Giza Pyramids and thanks to its General Manager, Rajiv Kaul, everything ran 
smoothly in the day-to-day operations. The Congress would also not have been possible with
out the financial support of many Egyptian business corporations. Another important contribu
tor was the American University in Cairo Press. Its director, Mark Linz, and the Press’s editori
al staff were of great help in completing the Congress’s mission by publishing the Abstracts, 
edited by Angela Jones, and of course these final three volumes of Proceedings edited in col
laboration with Lyla Brock.

In conclusion, I would urge the International Association of Egyptologists to review and 
expand its activities in the future, with the aim of making itself better known to the general pub
lic and potential sponsors. This would enable it to raise the funds to undertake and complete valu
able projects, many of which are discussed in these volumes. I would also urge that scientific 
studies and research programs should be geared less to the personal interests of the researcher, 
but should follow an overall action plan targeting those areas where monuments are especially 
endangered, such as the Delta and the great deserts of Egypt. I believe that all who participated 
in the Eighth International Congress of Egyptologists and all those who read these volumes of 
Proceedings will take wise and positive action in regard to these concerns.
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Anthropological Differences Between Workers 
and High Officials 

from the Old Kingdom at Giza

Fawzia Helmy Hussien* Soad Shabaan,** Zahi Hawass,*** 
and Azza Mohamed Sarry El Din*

*Human Genetics Department, National Research Centre, Egypt 
**Anthropology Department, Institute of African Research and Studies, Cairo University 

***Secretary General of the Supreme Council of Antiquities, Egypt

Introduction
The Old Kingdom is one of the most important periods in the history of Egypt and extends from 
the Third Dynasty to the end of the Sixth Dynasty. The term "Old Kingdom,” is frequently syn
onymous with the time of the pyramid builders.1 The Giza material presented here does not only 
belong to this very important population but also includes two different social classes from the 
same population; the high officials (hereafter G.W. for "Giza Western Cemetery for High 
Officials") and the workers (hereafter G.S.E. for “Giza South East Cemetery for Workers”). 
Comparison between the biological parameters of the high officials and workers can be inter
preted as the effects of differences in social class.

Material
The material consists of two groups of individuals: The first is composed of 176 skeletons (G.W.) 
recovered from the Western Cemetery, the cemetery of high officials. These skeletons were 
obtained partially from the excavations carried out by the Hearst Expedition (1902-1945) direct
ed by George Reisner. These were stored in a facility at Giza beside the Pyramids. This yielded 91 
skeletons whose numbers where cross-matched with those on the carbon copy of the original 
packing lists of the tombs and mastabas and their human remains. The other part of this group, 
85 skeletons, were recovered by the human remains study group of the National Research Center 
from the excavations of the Egyptian Antiquities Organization directed by Dr. Zahi Hawass 
(1989-1992). From the total of 176 skeletons from the Western Cemetery, six were badly broken, 
leaving 170 skeletons to be included in the study.

Methods
Sex determination of the skeletons was done using descriptive methods of both pelvis2 and skull.3 
The material was divided into subadults and adults according to closure of the spheno-occipital

324
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synchondrosis which takes place between 18-21 years of age. When the skull was absent or the 
cranial base destroyed, complete union of the epiphyses of the long bones was the criterion of 
adulthood.4 Estimation of the age of subadults was carried out using dental development of dicid- 
uous teeth5 and the calcification and eruption of the permanent teeth using the tables made by 
Garn et al.6 Estimation of the age at death for adults was done using macroscopic methods based 
on auricular surface7 and symphysis pubis metamorphosis.8 Measurements on crania and long 
bones were done using the landmarks, instruments, and techniques described by Montague.9 
Degenerative changes in the spine and large joints were also noted.

Results and discussion
Social differences do not always accompany certain types of work, but the workmen in this study 
were those who were involved in building the pyramids, which meant they probably suffered 
great physical stress. Some authors claim they were involved in pyramid building only on a sea
sonal basis, while doing other works during the rest of the year. According to Hawass10 some of 
them were settlers, but their demographics show them to be permanent settlers with a consider
able number of subadults and females, including a pregnant woman. As for high officials, 52.59 
percent are males and 47.40 percent are females, while workers are 50 percent male and 50 per
cent female. The percentages of subadults among high officials and workers are 5.29 percent and 
23.68 percent respectively. In many other skeletal series, the percentages of subadults are low: 
12.3 percent were found by Smith and Jones11 in Predynastic excavations in Egyptian Nubia. 
Nielsen12 found 18.4 percent subadults in the Nubian С-group. Also, low infant mortality was 
found in ancient Greece.13

Nine cranial measurements and two indices were compared and no differences were detect
ed. Also, 16 postcranial measurements showed a similarity between the workers and the high 
officials groups. The two skeletal series are from the same site and period; this, together with the 
similarity of the studied cranial and postcranial parameters, proves the uniformity of the Giza 
population.

Group Age in 
years 18-20 20-24 25-29 30-34 35-39 40-44 45-50 50-60 60+ unknown

G.W. N 81 0 1 2 13 16 17 8 11 9 4
o/o 0.00 1.23 2.46 16.04 19.75 20.98 9.87 13.58 11.11 4.93

G.S.E. N 29 3 1 2 6 4 5 3 3 0 2
o/o 10.34 3.44 6.89 20.68 13.79 17.24 10.34 10.34 0.00 6.98

Table 1 : Age distribution of G.W. and G.S.E. adult males.

Group Age in 
years 18-20 20-24 25-29 30-34 35-39 40-44 45-50 50-60 60+ unknown

G.W. N 73 1 6 5 9 5 15 12 11 9 0
o/o 1.36 8.21 6.84 12.32 6.84 20.54 16.43 15.06 12.32 0.00

G.S.E. N 29 2 2 3 5 8 3 2 1 1 2
o/o 6.89 6.89 10.34 17.24 27.58 10.34 6.89 3.44 3.44 6.89

Table 2: Age distribution of G.W. and G.S.E. adult females.
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Longevity is affected to a great extent by social conditions. The mortality of males is highest 
in the age group 40-44 years in G.W. and 30-35 years in the G.S.E. (Table 1). Similarly, the high
est percentages of the G.W. female skeletons is from the age group 40-44 years and in the G.S.E. 
is in a lower age interval, 35-39 years (Table 2). A major factor in the variation in mortality of 
different human populations is the conditions of health.14 Earlier age at death of the G.S.E. group 
may be attributed to their poorer health status. Further evidence of poorer health in G.S.E. than 
G.W is the increased mortality of young women below the age of 30 years: 24.13 percent in G.S.E. 
and only 16.14 percent in G.W. This may be attributed to more complications related to child 
bearing in G.S.E. females than in G.W. females.

Social class not only affects longevity but also the person’s general state of health, manifest
ing itself in several ways. An important reflection of social class is stature.

S E X M A LE F E M A LE

Group G .W . G .S .E . G .W . G .S .E .

N 43 11 32 9
X 168.17 164.85 153.79 150.53
SD 4.16 3.31 4.50 3.66
SE 0.63 1.00 0.79 1.22

Table 3: Mean (λ) stature, standard deviation (SD) and standard error (SE) of G.W. and G.S.E. males and females.

Stature was estimated using the maximum length of the femur in the negro equation of 
Trotter and Glesser.15 The length of the lower limb long bones are more highly correlated with 
stature than are the lengths of upper limb long bones, and the femur has the highest correla
tion.16 This equation was based on the lengths of modern North American subjects calculated for 
whites and blacks, separately. To achieve consistent estimates of stature the limb and trunk pro
portions of the ancient skeletons should be similar to those of the modern population on which 
the formulae were based. Applying the negro formula does not mean that the ancient Egyptians 
were negros. Indeed, representations in Egyptian art distinguished their own facial features and 
skin colors from those of the people from the south (Nubia).17 However, they expressed their 
physical proportions with relatively long limbs compared with the trunk, and long distal limb 
segments compared with the proximal ones. These physical proportions are more like those of 
modern blacks than those of modern whites. Formicola,18 and Formicola, Robbins, and Chute19 
favored the use of the negro formulae of Trotter and Glesser when estimating stature of ancient 
populations. Both nutrition and health are the two main factors affecting growth and ultimately 
stature. The mean stature of the high officials exceeded that of the workers of both sexes, with 
significant differences. Reduction is mainly in the proximal segments of the limbs; particularly 
the humerus and femur. These long bones have maximum accelerated growth during puberty, 
which is a very sensitive period for environmental adverse effects.

3 2 6
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G.W. G.S.E.
A G E  G R O U P  

S P IN A L  R EG . 2 0 - 3 0 3 0 - 4 0 4 0 - 5 0 5 0 + 2 0 - 3 0 3 0 - 4 0 4 0 - 5 0 5 0 +

c.v. N = 18 N = 1 4 2 N = 1 5 0 N = 86 N = 35 N = 5 4 N = 4 6 N = 33

Mild 8
5 .6 З %

15
IO .OO%

3
7 .4 0 %

Moderate 14
9 .8 5 %

11
7 .З З %

7
8 .1 5 %

3
5 .5 5 %

Severe 17
11.9 7 %

2 8
1 8 .6 6 %

12
1 З .9 5 %

15
3 2 .6 0 %

15
4 5 .4 5 %

Th.V. N = 3 6 N = 2 5 8 N = 2 3 4 N = 1 9 9 N = 58 N = 113 N = 83 N = 43

Mild 1
2 .7 7 %

33
1 2 .7 9 %

3 4
1 4 .5 2 %

31
1 5 .5 7 %

14
1 2 .3 8 %

2
2 .4 0 %

Moderate 1
О .З 8 %

15
6 .4 1 %

3 4
1 7.O 8%

9
7 .9 6 %

4
4 .8 1 %

Severe 1
0 .3 8 %

17
7 .2 6 %

13
6 .5 3 %

4
З .5 3 %

2 4
2 8 .9 1 %

2 5
5 8 .1 3 %

L.V. N = 13 N = 119 N=111 N = 86 N = 25 N = 48 N = 40 N = 22

Mild 3 2
2 6 .8 9 %

19
1 7 .1 1%

19
2 2 .O 9 %

2
8.OO%

8
16 .6 6 %

Moderate 12
IO .O 8 %

13
1 1 .7 1 %

2 0
2 3 .2 5 %

3
6 .2 5 %

1
2 .5 0 %

Severe 6
4 .2 2 %

2 4
2 1 .6 2 %

14
1 6 .2 7 %

3
6 .2 5 %

2 5
6 2 .5 0 %

14
6 З .6 З %

Table 4: Numbers and percentages of osteoarthritic vertebrae in G.W. and G.S.E. males.

G.W. G.S.E.
A G E  G R O U P  
SPINAL REG. 2 0 - 3 0 3 0 - 4 0 4 0 - 5 0 5 0 + 2 0 - 3 0 3 0 - 4 0 4 0 - 5 0 5 0 +

c.v. N = 3 4 N = 79 N = 1 3 2 N = 97 N = 46 N = 8 0 N = 3 4 N = 22

Mild 23
1 7 .4 2 %

8
8 .2 4 %

..........................

Moderate 15
1 1 .3 6 %

10
1 0 .3 0 %

2
2 .5 0 %

Severe 2
2 .5 3 %

6
4 .5 4 %

13
1 3 .4 0 %

12
1 5.OO%

2 0
5 8 .8 2 %

8
З 6 .З 6 %

Th.V. N = 48 N = 1 3 3 N = 2 2 3 N = 1 6 8 N = 77 N = 1 3 4 N = 4 4 N = 2 5

Mild 7
5 .2 6 %

2 5
11.2 1 %

31
1 8 .5 5 %

6
2 4 .0 0 %

Moderate 11
8 .2 7 %

2 4
1 0 .7 6 %

6
З .5 7 %

8
5 .9 7 %

4
9.O 9%

4
1 6.OO%
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Severe 2
1.50%

20
11.90%

6
4 .4 7 %

9
2 0 .4 5 %

9
З6 .ОО%

L.V. N=24 N=58 N=112 N=87 N=33 N=60 N=23 N=8
Mild 3

12.50%
17

29.31%
21

18.75%
19

21.83%
1

З.ОЗ%
Moderate 2

8.33%
4

6.89%
18

16.07%
26

29.88%
5

8.ЗЗ%
4

1 7 .3 9 %

Severe 4
6.89%

13
1 1 . 6 0 %

18
2 0 . 6 8 %

13
2 1 .6 6 %

10
4 3 .4 7 %

2
25.00%

Table 5: Numbers and percentage of osteoarthritic vertebrae of G.W. and G.S.E. females.

G.W. G.S.E.
JOINT 

AGES IN 
YEARS

Shoulder Elbow Hip Knee Shoulder Elbow Hip Knee

2 0 - > 3 0 6 4 5 3 10
2

8 10 8

0 .0 0 0 .0 0 0 .0 0 0 .0 0 2 0 .0 0 % 0 .0 0 0 .0 0 0 .0 0

3 0 - > 4 0 52 55 56 51 13 16 16 14
5 10 9 5 8 6 6 8

9 .6 1 % 1 8 .1 8 % 16.O7% 9.8O % 6 1 .5 3 % 3 7 .5 0 % 3 7 .5 0 % 5 7 .1 4 %

4 0 - > 5 0 4 5 4 0 4 5 4 0 12 18 13 14
14 8 10 8 8 8 7 9

3 1 .1 1 % 2O.OO% 2 2 .2 2 % 2 0 .2 2 % 6 6 .6 6 % 4 4 .4 4 % 5 3 .8 4 % 6 4 .2 8 %

50+ 29 3 0 33 27 2 4 3 3
27 14 22 14 2 2 3

9 3 .IO % 4 6 .6 6 % 6 6 .6 6 % 5 1 .8 5 % IOO.OO% 5 0 .0 0 % 0 .0 0 IOO.OO%

Table 6: Degenerative arthritis in the large joints in G.W. and G.S.E. males according to age distribution

G.W. G.S.E.
JOINT 

AGES IN 
YEARS

Shoulder Elbow Hip Knee Shoulder Elbow Hip Knee

2 0 - > 3 0 15 17 19 14 10 14 10 9
0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0

3 0 - > 4 0 16 14 15 15 17 26 18 12
2 4 8 4 4 2

1 2 .5 0 % 0 .0 0 % 2 6 .6 6 % 0 .0 0 % 47 .O 5 % 1 5 .3 8 % 2 2 .2 2 % 1 6 .6 6 %

4 0 - > 5 0 43 4 5 48 3 6 5 8 5 5
8 4 12 0 .0 0 2 4 4 3

18 .6O % 8 .8 8 % 2 5 .0 0 % 4 0 .0 0 % 5 0 .0 0 % 8O.OO% 6 0 .0 0 %

50+ 28 28 30 27 1 3 2 2
4 5 4 2 2 2

1 4 .2 8 1 7 .8 5 13 .3 3 7 .4 0 0 .0 0 6 6 .6 6 0 .0 0 1 0 0 .0 0

Table 7: Degenerative arthritis of large joints of G.W. and G.S.E. females according to age distribution.
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Physical stress shows itself in skeletal material as arthritic changes occurring below the age of 
30-35 years and which may be attributed to more than simple aging processes, osteoarthroses, ver
tebral compression, and Schmoral’s nodes.20

Degenerative changes of the vertebral bodies were a common finding in the studied materi
al. Wood Jones, Ruffer and Rietti, and Ruffer21 reported that vertebral column osteoarthritis 
existed in Egypt and Nubia in different sites from the earliest times until the Christian period. Not 
only in ancient Egypt and Nubia, but also in nearly all paleopathological examinations from all 
over the world, osteoarthritis is commonly found. The affected vertebrae in the G.W. group of 
both sexes are either mildly, moderately, or severely affected, while in the G.S.E. group, most of 
the affected vertebrae are severely affected. The main difference between G.W. and G.S.E. males 
lies in the more frequent severely affected vertebrae in G.S.E. (Table 4). This increase in the per
centage of the severely affected vertebrae is at the expense of decreased or absent mild and mod
erately affected vertebrae. However, the difference between the severely affected vertebrae in the 
two groups is insignificant in the cervical region and significant in both the thoracic and lumbar 
regions. In the female groups (Table 5), the differences in the cervical and thoracic regions are 
significant, while not significant in the lumbar region.

Differences between the two groups appear mostly in the lumbar region. In males 13.37 per
cent and 31.11 percent of the lumbar vertebrae were severely affected in G.W. and G.S.E. respec
tively. In females, the severely affected lumbar vertebrae were 12.45 percent in G.W. while in 
G.S.E. they were 22.16 percent. The percentages are similar in the females of both groups. The 
percentages of osteoarthritis in males in both groups is higher than those in the females, and the 
male-female difference is greater in G.S.E. Bourke22 examined 244 vertebral columns from 
ancient Egypt and Nubia, from the Duckworth Skeletal Collection preserved in the Physical 
Anthropology Department of Cambridge University and found that the greatest incidence and 
severity of the disease occurred in the lumbar region.

The expressions of spinal degenerative joint disease are multifactorial. There are age-related bio
chemical changes in disc and cartilage tissues. But pressure from weight-bearing and movement 
interacts with these age changes, as movement is an important factor and the range of motions varies 
throughout the spine. The pattern of distribution of the spinal degenerative joint disease reflects the 
complex interaction of stresses related to weight bearing and movement in an upright posture.23

Degenerative joint diseases are also seen in the large joints of G.W. and G.S.E. (Tables 6 and 
7). However, large joint affection was more common in G.S.E. than G.W. and the main difference 
was in the knee joints. Not only is the frequency of large joint affection higher in both sexes of 
G.S.E. than in G.W., but also the degree of affection is more advanced in the former group than 
in the latter. There are also sex differences in favor of males in which the four joints are more 
affected than in the females. No factor is the single primary focus in the etiology of degenerative 
diseases of the large joints and both biological age and sex play an important role.24 In the report 
on the paleopathology in Nubia, Nielsen25 concluded that degenerative changes of the vertebral 
column and large joints are frequent even in younger age groups, who mostly show advanced 
stages of the lesions.
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