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Abstract: Archacological excavations of the medieval Islamic burial ground in the northern part of
area U on the Kom el-Dikka site in Egyptian Alexandria, carried out from 2012 to 2014, yielded a
total of 98 graves. Of these, 75 contained human skeletal remains. The minimum number of indi-
viduals (MNI) was 156. The article presents preliminary studies on this sample. The scope of the
investigation was limited, however, owing to the poor state of preservation of the bone material.
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The archaeological site of Kom el-Dikka
in Egyptian Alexandria is the location of
a medieval Islamic burial ground that took
over the site of a late Roman academic com-
plex, the oldest higher education facility
the ruins of which have been explored. The
Polish-Egyptian archacological mission
digging the site since 1960 has also been
excavating the cemetery (Promiriska 1972:
16). To date, more than a thousand graves
have been explored and approximately
2500 individuals have been studied from an
osteological point of view.

Archaeological exploration in area U
began in 1980-1981. Islamic graves
uncovered at the time were for the most
part disassembled to give access to car-
lier layers (Rodziewicz 1984: 237, 241;
1991: 75); no records exist of the skele-
tal material being subjected to anthropo-

logical analyses. Excavation resumed by
Grzegorz Majcherck in 1990-1991 did
not uncarth any new graves at the time
(Majcherek 1992: 7-8). A number of
Islamic graves was explored methodically
and documented when the excavation
commenced again in the northern part
of area U in 2012 (Majcherek 2015: 31;
Kulicka 2015: 65-71). In the end, they
were disassembled to allow exploration of
subsequent layers.

The widely accepted division of the
cemetery into three major chronological
phases (Meyza 2000: 41-42; Promirska
1972: 46-50) dates the graves of the
so-called Lower Necropolis to the 8th—-9th
century (Majcherek 2015: 31), the Middle
Necropolis to the 9th-10th century, and
the Upper Necropolis to the 11th and
12th century (Kulicka 2015: 62-63).
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MATERIAL

Archacological ~ excavations  conducted
in the northern part of area U between
2012 and 2014 yielded 23 graves in the
Upper Necropolis, 16 graves in the Middle
Necropolis (Kulicka 2015: 65, 67) and
a total of 59 inhumations in the Lower
Necropolis (see above, Kulicka 2016, in
this volume). In the case of 17 graves of the
Upper Necropolis, five graves of the Middle
Necropolis and 53 graves of the Lower
Necropolis, the bones were not completely
dissolved. The recovered remains were
transferred to the field laboratory and were
subjected to anthropological analysis.

The poor state of preservation of human
remains and their extensive commingling

are commonly observed on Kom el-Dikka
(Mahler 2012: 55-56), but the material
from area U surpassed all expectations
in this respect [see Zable 2]. The bones
were so seriously fragmented and so badly
eroded that in many cases researchers were
faced with a pile of small pieces of bones
[Fig. 1]; this could be compared to working
with bones collected from a pyre rather
than a regular skeletal burial. Not a single
skull from the 156 individual burials was
recovered in any condition allowing key
measurements of the vault or facial part to
be taken. The pieces that were recovered did
not support a potential reconstruction of

any of the skulls.

METHODS

The bones were cleaned mechanically of soil
residue in the field laboratory and all save
for the skulls were reconstructed with an
alcohol-soluble adhesive. Anthropological

data collection procedures were modified
to fit the abundance of the material and
the time constraints imposed by the study
conditions on site. The very laborious

Fig. 1. Bones ﬁom one of the better preserved graves of the Lower Necropolis (U 315) before analysis
(Photo R. Mahler, PCMA archives)
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assessment  procedure for postcranial
skeleton preservation was reduced to a five-
level scale (from 0 to 4), where 0 stands for
no postcranial bones present, 1 for less than
one third present, 2 between one third and
two thirds present, 3 more than two thirds
present, and finally 4, more or less all bones
(more than 90%) present [see Table 4]. This
method proved to be very time-efficient.
For reasons of poor preservation, skull
analysis was reduced to a minimum.
Cranial fragments were used to estimate
age-at-death and sex of the individuals
and were examined carefully in search of
pathological conditions. Upon completion
of the assessment, all cranial fragments
were labeled and stored in on-site storage in
expectation of more elaborate approaches
being feasible in the future.

A Minimum Number of Individuals
(MNI) buried was determined for every
grave that contained bones (White 2000:
291-292). The resulting MNI for the whole
sample is a simple sum of MNIs determined
for every identified discrete assemblage.

Sex determination for adults was
performed using a set of morphological
methods (Buikstra and Ubelaker 1994;
Piontek 1996; White 2000). These
methods were successful with regard to
individuals at puberty only in relatively
obvious cases; the typically female features
of the skull and typically male features of
pelvis should not be taken into account
(Buikstra and Ubelaker 1994: 16). Sex
determination of younger individuals,
due to the unreliability of the methods
available, was not attempted at all.

Age-at-death was assessed using a range
of standardized macroscopic methods.
Adult age-at-death estimation was based on
the degree of obliteration of cranial sutures
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(Buikstra and Ubelaker 1994: 34-35) with
composite scoring by Meindl and Lovejoy
(1985) (compilation by White 2000:
348). Dental age, based on attrition, was
determined using tables by C.O. Lovejoy
(1985:49-50). When possible, symphyseal
face changes of the pubic symphysis were
taken into account as described by Todd
(1920; using pictures by Folkens, see White
2000: 352-253) and revised by Suchey
with Brooks (Brooks and Suchey 1990)
with drawings by P. Walker (Buikstra and
Ubelaker 1994: 23-24) (compilation by
White 2000: 356-357). Also changes of
auricular surfaces of the ilium by Lovejoy
et al. (1985) were scored (using pictures
by Folkens, see White 2000: 358-359).
As a hint to age-at-death in general, but
not as an actual determinant, the overall
bone morphology (overall picture of
degenerative changes ctc.) was noted.

Age-at-death of non-adult individuals
was determined, when possible, on the
basis of teeth eruption stages according
to the tables compiled by D.H. Ubelaker
(1978: 47) for American Indians, and
when this was not possible (teeth sockets
not available), on measurements of
long bone shafts employing the tables
assembled by M. Schaefer with S. Black
and L. Scheuer (2009). In cases where
further clarification was needed, the results
obtained were supplemented with data
on development and ossification of bones
(Schaefer, Black and Scheuer 2009). In case
of juveniles and young adults the age-at-
-death determination was based mainly on
the degree of epiphyseal fusion (Piontek
1996: 148).

Overall morphology and pathological
changes of the bones were presented as
objectively as possible, as called for by
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Ch. Roberts and K. Manchester (2005: 7,
9), keeping in mind a verifiable diagnosis
(Ortner 2003: 112; Waldron 2009:
2-7). Hoping for a general picture of the
population, particular attention was given
to pathological conditions commonly
observed on bones: degenerative changes
of joints (Buikstra and Ubelaker 1994;
Rogers and Waldron 1995) and porosities
with cribra orbitalia in the first place
(Steckel et al. 2006: 12-13).!

Measurements of the long bones were
taken in millimeters according to R. Martin
and K. Saller (1959).> Here only the
lengths of the long bones will be reported
[Table 4] as useful in reconstructing the
intravital (body?) height.

Statures of the individuals under study
were calculated using regression equations
by M.H. Raxter et al. (2008). These are
based on the intravital (body?) height
reconstructed using the revised Fully
technique (Raxter, Auerbach, and Ruff
2006; Raxter, Ruff, and Auerbach 2007)
for a series of ancient Egyptian skeletons.?
The choice of this particular method was
based on an educated guess only, taking
into consideration the recent date of the
solution and the relative geographical
closeness of the samples. To date, studies
of the skeletal samples from Kom el-
-Dikka have employed three different

regression formulae: L. Manouvrier (1892),

Left and right eye orbits were scored separately.
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K. Pearson (1899),and M. Trotter and G.C.
Gleser (1952;1958). Asraised in a relatively
recent study of the material from Kom
el-Dikka (Mahler 2012: 55), choosing
a particular stature reconstruction method
for a more comprehensive study of the
cemeteries from this site requires further
study. If the special status of Alexandria
is taken into account, the medieval
inhabitants of this city, biologically,
could have had more in common with
populations of other Mediterranean
towns than with Egyptians of the Old
Kingdom living to the south. As raised
by M. Giannecchini and J. Moggi-Cecchi
(2008) for pre-modern samples from Italy,
the most consistent results were obtained
when Pearson’s regression formulae were
employed (1899). It must be stressed,
however, that the method employed for
the purpose of the reported study, as well as
a more recent one developed by Ruff (Ruff
etal. 2012) for Europe, were not taken into
account in that investigation.

The widely accepted and long used
division of the Islamic cemeteries under
study into three subsequent phases of the
Upper, Middle and Lower Necropoleis
(described above) will presumably undergo
revision as a result of the present excavation
results. It is applied here to ensure
consistency with the research published
previously.

For a short list of measurements with references to the most popular handbooks, see Brickley and McKinley 2004: 30.

One has to be particularly careful, however, when using this list as the descriptions of tibia length measurements given

there are labeled erroncously.

Most of the skeletons in the sample came from Giza and were dated to the Old Kingdom (89% of males and the same

share among females), while only 3% of men were of Roman date from Luxor.

Significant progress has been made, in methodology as well as fieldwork since the 1980s when a study of the stature of

the inhabitants of Alexandria, based mainly on data from Kom el-Dikka, was published (Promiriska 1985). To address
this, a comprehensive study comprising stature analysis of the population buried in the medieval cemeteries on Kom

el-Dikka is being prepared.
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RESULTS

The MNI established for the skeletal
assemblage recovered from area U was 156
individuals, of which 77 were buried in the
Lower, 70 in the Upper, and only 9 in the
Middle Necropolis.

SEX
The sample comprised 36 male and 38
female individuals [see Table 1, Fig. 2],
adolescents included. Altogether they
constituted almost half of the total studied
(47.4%). In 82 cases (52.6%), the sex of the
individuals could not be determined.

Sex of individuals under the age
of puberty cannot be determined by
macroscopic examination of the bones.
Thus, children are the most numerous

Table 1. Sex of the individuals buried in area U

group of the indeterminates. At 45 indi-
viduals, it constituted 54.9% of all cases of
undetermined sex and 28.8% of all burials.
Reliable determination of the sex of the
deceased, being of the age allowing for
such determination to be undertaken, was
not possible in 37 cases, making for almost
one fourth of the assemblage (23.7%).

The sex ratio for the Upper Necropolis
is quite close (nearly 50/50 percent)
to being equal for both sexes as is to be
expected for human populations (Bagnall
and Frier 1994: 95). The Lower Necropolis
is slightly different in this respect as females
outnumber males by 5% [see Table 1,
Fig. 2], which may point to cultural factors
at play. Namely, that men could have been

| F M Ch 2 x|
18 17 18 17 70
Upper Necropolis .
(%) (25.7) (24.3) (257)  (243) (44.9)
1 3 3 2 9
Middle Necropolis n
(%) (1L.1) (33.3) (333)  (22.2) (5.8)
19 16 24 18 77
Lower Necropolis -
(%) (24.7) (20.8) (312)  (234) (49.4)
s n 38 36 45 37 156
(24.4) (23.1) (288)  (237)  (100.0)
Sex Ratio
Upper Necropolis s.e;
Lower Necropolis 1 M
0% 25% 50% 75% 100%

Fig 2. Sex ratio of the individuals buried in area U (the Middle Necropolis was excluded from the dia-
gram due to the small number of burials attributed to the phase)

68
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buried away from home or, more often
than not, that they were buried at another
cemetery nearby, or that there were spatial
differences dividing the cemetery into areas
with different sex and age preferences.
Taphonomic factors, as shown by
P.L. Walker,].R.Johnson and P.M. Lambert
(1988), need not have played a part. It is
also possible that the bias is the result of the
higher mortality of younger males which
may have increased beyond the norm for
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infants and young children. The most
plausible explanation, however, especially
in the light of a recent new understanding
of the cemetery chronology, gives credit for
this to the flawed division of the necropolis
on Kom el-Dikka into three phases. If the
Middle Necropolis and Lower Necropolis
phases are to be secen as one, the 5%
difference simply disappears.

The sex of individuals in the different
age categories is presented in 7zble 2. Raw

Table 2. Age-at-death of individuals of determined sex. The number of females was multiplied by the
coefficient of the women-to-men proportions calculated as 0.94 for the Upper Necropolis and
0.84 for the Lower Necropolis (the Middle Necropolis was excluded due to the small number
of individuals distinguished)
14-20 yrs 20-35 yrs 35-55 yrs 55+ yrs
F M F M F M F M
Upper n 0.00 1.00 6.78 7.74 7.57 6.61 2.58 1.65
Necropolis (%) (0.0) (100.0) (467) (53.3)  (534) (466)  (61.0) (39.0)
Lower n 4.49 0.70 5.03 9.25 5.71 S.42 0.73 0.33
Necropolis (%) (865) (13.5) (352) (648) (513) (487)  (689) (31.1)

0-7

7=14 14-20 20-35

Adult Mortality by Phase of the Necropol

35-55 55-x
biological age (in years)

is
Upg

o-7 7=14 14-20 20-35 35-55 55=-x

Fig 3. Mortality for all sexes by necropolis phase (the Middle Necropolis was excluded from the diagram
due to the small number of burials attributed o the phase)
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counts of female individuals were multi-
plied by 0.94 for the Upper Necropolis
and 0.84 for the Lower Necropolis to
compensate for the sex ratio bias for each
phase separately. In case of the Lower
Necropolis, women were more numerous
than men in every age group except
the young adults (20-35 years of age).
A similar situation was observed in the
case of the Upper Necropolis except for
adolescents (14-20 years of age). The small
size of this group, however, might be the
reason behind this unexpected result. The
sex ratio in favor of women for both phases
is especially pronounced in the group of 55
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and more years of age, and in the case of
the Lower Necropolis among adolescents.
The distribution is very different from
observations made in the earlier analysis
(Mahler 2012: 53); therefore, the
relatively small size of the sample and the
exceptionally poor state of the bones in this
sample might have played a crucial role in
this discrepancy.

AGE AT DEATH
The mortality for both the Upper and
Lower Necropoleis is very much alike [see
Fig. 3], especially if only adults are taken
into account. The highest mortality rate

Table 3. Age-at-death of individuals buried in area U

0-7 7-14 14-20yrs 20-35 yrs

yrs yrs F M 2 ) F M 2 b5

Upper n 1557 237 000 100 596 696 721 774 598 2093
Necropolis

%) (222) (34) (0.0) (144) (856) (99) (344) (37.0) (28.6) (29.9)

Middle n 147 153 000 000 000 000 000 16 050 2.17

Necropolis = oo™ 163y (17.0)  (0.0) (00) (0.0) (0.0) (0.0) (77.0) (23.0) (24.1)

Lower n 1532 850 534 070 273 877 599 925 636 21.60

Necropolis (

%) (19.9) (11.0) (60.9) (8.0) (3L1) (114) (27.7) (42.8) (294) (28.1)

> n 3236 124 5.34

1.7 8.69 15.73 132 18.66 12.84  44.7

(207)  (79)  (0.0) (0.0) (0.0) (10.1) (29.5) (417) (28.7) (28.7)

35-55 yrs 55+ yrs
F M 2 b5 F M ? y S
Upper n o 805 661 480 1946 274 165 031 470 70
Necropolis o \™"414)  (340) (247) (278) (583) (351)  (66) (67) (100)
Middle n 100 133 070 303 000  0.00 0.80  0.80 9
Necropolis 0™ 330y (43.9) (23.1) (337) (0.0) (00) (100.0) (89) (100)
Lower n 680 542 682 1904 087 033 257 377 77
Necropolis =\ ™" 35" (285) (358) (247) (231) (88) (682) (49) (100)
> n 1585 1336 1232 4153 361 198 368 927 156

(38.2) (32.2) (29.7)

(26.6) (38.9) (214) (39.7)  (5.9) (100)

70
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was noted among young adults (20-35
years old). It is slightly lower for middle-
-aged individuals, and only a small number
of them would live to a more advanced age.
Mortality of children for the Upper
and Lower Necropoleis is not the same.
A major difference is evident in the 7-14
years group [see Fig. 3], in case of which
mortality decreases considerably over
time. Human bones from the graves of the
Upper Necropolis were, in general, much
better preserved than the bones excavated
in earlier layers. Taking into consideration
the relatively poor survivability rate
of fragile bones of young children, in
comparison to adult skeletons (Walker,
Johnson, and Lambert 1988: 187), the
share of infants distinguished in the
assemblage from the Upper Necropolis
should be higher, assuming the same
mortality rates for both phases. Therefore,
aslightincrease in the share of the youngest
group and an apparent drop in the
mortality of individuals of 7 through 14
years of age may be cautiously interpreted
as an overall improvement in the well-
being of the population or, which might
be more significant in this case, improved
child status within the family. It must be
stressed, however, that the 7-14 age group
is not numerous, so all inferences based on
it should be treated with reserve.

Overall mortality may be blurred
by the counting procedure involving
fractional values when the age-at-death
determination range extended to more
than one age category [see Table 3]°
It clearly shows, however, the relatively
high mortality in early adulthood, which
resembles the situation known from other
arcas of the cemetery (Mahler 2007: 43;

303).
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2012: 53). A similar state is also reflected
in most other studies of pre-modern
populations from all over the world. It
forms a well known “population pyramid”
(Chamberlain 2006: 16) with its wide
basis of fragile bones of children often
heavily reduced by diagenesis. Surprisingly,
earlier studies from Kom el-Dikka showed
the highest share of senile (55+ years of
age) individuals (Promiriska 1972: 90) in
the sample.

The high share of children and
juveniles among the inhumed is surprising
considering the poor state of the bones.
Fragile and only partially ossified bones
of the young (before puberty) should
be the first to give in to diagenesis. In
area U, their remains constitute 28.6% of
all the individuals buried there, compared
to 22.1% (Mahler 2012: 52) and 13.8%
(Mahler 2007: 42) in earlier studies.
The observed differences may be due
to exploration techniques more careful
than was the case before. However,
further research on the topic including
archaeological data should be undertaken
to support the statement.

Child mortality for the times studied is
assumed to have been around 50% (Parkin
2013: 49-50). Such high mortality of
infants and children in the past resulted
from a wide variety of interdependent
factors (Lewis 2007: 84). The most
important ones were infectious diseases,
the high incidence of which resulted from
a general lack of hygiene. The immature
immune systems of children were attacked
with fatal effects; especially in urban
circumstances, where higher population
density must have been conducive to

spreading pathogens (Végele 1994: 401).

The six age-at-death categories employed reflect the ontogenetic pattern of human life (Malinowski and Bozitow 1997:
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Nutrition deficiencies and weaning stress
in particular must have played a part as well
(Parkin 2013: 55).

Child mortality in the modern world
has been reduced considerably by means of
unlimited access to fresh water, vaccinations,
antibiotics, balanced diet and, last but not
least, public health care services. Most
infant deaths in industrialized countries
are now caused by endogenous, that is,
maternal influence during pregnancy and
genetic factors (Lewis 2007: 84).

STATURE

A highly ecosensitive trait, stature is
commonly used as a simple measure of
wellbeing of a particular (Steckel and Rose
2002: 19-22). In case of the sample under
study, reconstruction of stature based on
linear regression by Raxter et al. (2008)
was possible for 13 individuals only [see
Table 4].

The mean intravital body height for
men from the Upper Necropolis in area U
was 166 cm (n=5) and for women 153 cm
(n=5). Both mean values are very similar
to the results obtained in a recent study
(Mahler 2012: 54): 166 (n=48) for men
and 154 (n=49) for women, being at the
same time considerably different from the
results obtained by E. Promiriska (1985:
210): 171 (n=171) for men and 161
(n=182) for women. Such comparisons,
however, need to be treated with caution as
different authors use different methods of
stature reconstruction. The results for the
Lower Necropolis were too few to make
a comparison of the mean values feasible;
it was 166 cm (n=1) for men and 152 cm
(n=2) for women respectively. In case of
the Middle Necropolis, not one stature
estimation could be produced for the study
assemblage.
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It is impossible to draw any meaningful
inferences about the wellbeing of the
population from such a small number of
stature estimations (five for males and
five for females from the Upper Necro-
polis). These results, however, can
contribute to the site-wide database,
which in turn will add to the overall
picture of the population burying their
dead on Kom el-Dikka.

PATHOLOGY

The most common pathological condition
observed in the sample were slight
degenerative changes of the joints (Grade
2 according to The Global History of
Health Project. Data Collection Codebook,
see Steckel et al. 2006: 32). There were
also more extensive degenerative changes
(Grade 3) observed and a case of a healed
hand trauma.

The only pathological condition
recorded that could reflect environmental
stress in general or genetic burden of the
population under study had the state
of preservation been better is cribra
orbitalia (Smith-Guzman 2015: 11;
Walker et al. 2009: 119). It could be
scored only in the case of 41 individuals.
Eleven of these (26.8%) suffered from
a light form of lesion, whereas more
pronounced anaemia-induced changes
were observed in three (7.3%) skulls, all
three being recovered from the Middle
Necropolis. They constituted the only
cases in which the assessment was possible
for the skeletons from this phase. Cribra
orbitalia was recorded in 4 (25%) out
of 16 individuals recovered from the
Upper Necropolis with at least one eye
orbit preserved, and in 7 (31.8%) out of
22 individuals from the Lower Necropolis
with at least one eye orbit preserved.
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EGYPT

CLOSING REMARKS

The current assemblage of 156 individuals
from area U appears sufficient to support
a bioarchacological study, but the highly
fragmented and deteriorated state of the
collection has made it difficult to reach
any meaningful conclusions. Many of the
assessmentsand measurementsare burdened
with serious error, hence their limited value.
Yet they constitute a noteworthy addition

to a combined repository of data collected
from Kom el-Dikka by three generations of
researchers. In the next stage of this study,
the data from area U will be combined
with existing archacological data from
other areas explored to date in order to
produce a more comprehensive profile of
the population using the site as their burial
ground.

Robert Mahler
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00-497 Warsaw, Poland, ul. Nowy Swiat 4

r.mahler@uw.edu.pl

Urszula Okularczyk

ula.okularczyk86@gmail.com

REFERENCES

Bagnall, R.S. and Frier, BW. (1994). The demography of Roman Egypt |=Cambridge Studies in
Population, Economy, and Society in Past Time 23]. Cambridge: Cambridge University Press

Brickley, M. and McKinley, ]I (eds). (2004). Guidelines to the standards for recording human remains
[=Institute of Field Archaeologists Paper 7). Southampton—-Reading: BABAO, Department of
Archacology, University of Southampton; Institute of Field Archacologists

Brooks, S. and Suchey, J.M. (1990). Skeletal age determination based on the os pubis: a comparison
of the Acsddi-Nemeskéri and Suchey-Brooks methods. Human Evolution, 5(3),227-238

Buikstra, J.E. and Ubelaker, D.H. (eds). (1994). Standards for data collection from human skeletal
remains: Proceedings of a seminar at the Field Museum of Natural History, organized by
Jonathan Haas [=Arkansas Archeological Survey Research Series 44]. Fayetteville, AR: Arkansas
Archeological Survey

Chamberlain, A. (2006). Demography in archacology. Cambridge: Cambridge University Press

Giannecchini, M. and Moggi-Cecchi, J. (2008). Stature in archeological samples from central Iraly:
methodological issues and diachronic changes. American Journal of Physical Anthropology,
135(3), 284-292

Kulicka, E. (2015). Islamic necropolis at Kom el-Dikka in Alexandria: research in the 2010-2013
seasons. PAM, 24/1, 62-72

Kulicka, E. (2016). Islamic cemetery at Kom el-Dikka in Alexandria: research in the 2014-2015
excavation seasons, appendix to: G. Majcherek, Alexandria. Kom el-Dikka, seasons 2014
2015, PAM, 25, 53-63

Lewis, M.E. (2007). The bioarchaeology of children: Perspectives from biological and forensic
anthropology |=Cambridge Studies in Biological and Evolutionary Anthropology 50].
Cambridge: Cambridge University Press

84

PAM 25: Research



Kom el-Dikka 2014: human bones from area U

EGYPT

Lovejoy, C.O. (1985). Dental wear in the Libben population: its functional pattern and role in the
determination of adult skeletal age at death. American Journal of Physical Anthropology, 68(1),
47-56

Lovejoy, C.O., Meindl, R.S., Pryzbeck, T.R., and Mensforth, R.P. (1985). Chronological
metamorphosis of the auricular surface of the ilium: a new method for the determination of

adult skeletal age at death. American Journal of Physical Anthropology, 68(1), 15-28

Mahler, R. (2007). Analysis of skeletal material from the Kom el-Dikka site, 2004/2005 season.
PAM, 17, 40-44

Mahler, R. (2012). Kom el-Dikka 2005-2009: sclected anthropological research. PAM, 21, 49-58
Majcherek, G. (1992). Excavations in Alexandria in 1990-91. PAM, 3, 5-14

Majcherek, G. (2015). Alexandria. Excavations and preservation work on Kom el-Dikka. Seasons
2012 and 2013. PAM, 24/1,29-61

Malinowski, A. and Bozitow, W. (1997). Podstawy antropometrii: metody, techniki, normy [The
basics of anthropometry: Methods, techniques, norms]. Warsaw: Wydawnictwo Naukowe
PWN [in Polish]

Manouvrier, L. (1892). Détermination de la taille d"apres les grands os des membres. Revue mensucelle

de ’Ecole d ‘anthropologie de Paris, 2,227-233

Martin, R. and Saller, K. (eds). (1959). Lebrbuch der Anthropologie: in systematischer Darstellung mit
besonderer Beriicksichtigung der anthropologischen Methoden 11 (3rd ed.). Stuttgart: G. Fischer

Meindl, R.S. and Lovejoy, C.O. (1985). Ectocranial suture closure: a revised method for the
determination of skeletal age at death based on the lateral-anterior sutures. American Journal of

Physical Anthropology, 63(1), 57-66

Meyza, H. (2000). Sector G: Stratigraphy of the Arab necropolis. In Z. Kiss, G. Majcherek,
H. Meyza, H. Rysiewski, and B. Tkaczow, Fouilles polonaises & Kém el-Dikka (1986-1987)
[=Alexandrie 7] (pp. 35-80). Warsaw: Centre d’archéologie méditerranéenne de I’Académie
polonaise des sciences

Ortner, DJ. (2003). Identification of pathological conditions in human skeletal remains (2nd ed.). San
Diego, CA: Academic Press

Parkin, T.G. (2013). The demography of infancy and carly childhood in the ancient world. In
J.E. Grubbs and T.G. Parkin (eds), The Oxford handbook of childhood and education in the
classical world (pp. 41-62). Oxford: Oxford University Press

Pearson, K. (1899). Mathematical contributions to the theory of evolution. V. On the reconstruction
of the stature of prehistoric races. Philosophical Transactions of the Royal Society of London.
Series A, Containing Papers of a Mathematical or Physical Character, 192, 169-244

Piontek, J. (1996). Biologia populacji pradziejowych: zarys metodyczny [Biology of prehistoric
populations: Methodology] (2nd, rev. ed.). Poznan: Wydawnictwo Naukowe UAM [in Polish]

Prominska, E. (1972). Investigations on the population of Muslim Alexandria: Anthropological-
demographic study [=Travaux du Centre darchéologie méditerranéenne de [Académie polonaise
des sciences 12]. Warsaw: Editions scientifiques de Pologne

Prominska, E. (1985). Variations de taille des habitants d Alexandrie au cours des siécles | = Travaux du
Centre d archéologie méditerranéenne de [ Académie polonaise des sciences 25). Warsaw: Editions
scientifiques de Pologne

85

PAM 25: Research



Robert Mahler, Urszula Okularczyk

EGYPT

Raxter, M.H., Auerbach, B.M., and Ruff, C.B. (2006). Revision of the Fully technique for estimating
statures. American Journal of Physical Anthropology, 130(3), 374-384

Raxter, M.H., Ruff, C.B., and Auerbach, B.M. (2007). Technical note: revised fully stature
estimation technique. American Journal of Physical Anthropology, 133(2), 817-818

Raxter, M.H., Ruff, C.B., Azab, A., Erfan, M., Soliman, M., and El-Sawaf, A. (2008). Stature

estimation in ancient Egyptians: a new technique based on anatomical reconstruction of
stature. American Journal of Physical Anthropology, 136(2), 147-155

Roberts, C.A. and Manchester, K. (2005). The archaeology of disease (3rd ed.). Ithaca, NY: Cornell
University Press

Rodziewicz, M. (1984). Excavations at Kom el-Dikka in Alexandria 1980-81 (preliminary report).
ASAE,70,233-246

Rodziewicz, M. (1991). Excavations at Kom el-Dikka in 1980-1981. BSAA, 44,71-83

Rogers, J. and Waldron, T. (1995). 4 field guide to joint disease in archaeology. Chichester: J. Wiley

Ruff, C.B., Holt, B.M., Niskanen, M., Sladék, V., Berner, M., Garofalo, E., Garvin, H.M., Hora, M.,
Maijanen, H., Niinimiki, S., Salo, K., Schuplerova, E., and Tompkins, D. (2012). Stature and
body mass estimation from skeletal remains in the European Holocene. American Journal of

Physical Anthropology, 148(4), 601-617

Schaefer, M., Black, S.M., and Scheuer, L. (2009). Juvenile osteology: A laboratory and field manual.
Amsterdam: Academic Press

Smith-Guzmdn, N.E. (2015). Cribra orbitalia in the ancient Nile Valley and its connection to
malaria. International Journal of Paleopathology, 10, 1-12

Steckel, R.H., Larsen, C.S., Sciulli, PW., and Walker, P.L. (2006). Data collection codebook.
Columbus: The Global History of Health Project

Steckel, R.H. and Rose, J.C. (eds). (2002). The backbone of history: Health and nutrition in the
Western Hemisphere. Cambridge: Cambridge University Press

Todd, TW. (1920). Age changes in the pubic bone I. The male white pubis. American Journal of
Physical Anthropology, 3(3), 285-334

Trotter, M. and Gleser, G.C. (1952). Estimation of stature from long bones of American Whites and
Negroes. American Journal of Physical Anthropology, 10(4), 463514

Trotter, M. and Gleser, G.C. (1958). A re-evaluation of estimation of stature based on measurements
of stature taken during life and of long bones after death. American Journal of Physical
Anthropology, 16(1),79-123

Ubelaker, D.H. (1978). Human skeletal remains: Excavation, analysis, interpretation. Chicago:
Aldine Publishing Company

Végele, J.P. (1994). Urban infant mortality in Imperial Germany. Social History of Medicine, 7(3),
401-425

Waldron, T. (2009). Palaeopathology. Cambridge: Cambridge University Press

Walker, P.L., Bathurst, R.R., Richman, R., Gjerdrum, T., and Andrushko, V.A. (2009). The causes
of porotic hyperostosis and cribra orbitalia: a reappraisal of the iron-deficiency-anemia
hypothesis. American Journal of Physical Anthropology, 139(2), 109-125

Walker, P.L., Johnson, J.R., and Lambert, P.M. (1988). Age and sex biases in the preservation of
human skeletal remains. American Journal of Physical Anthropology, 76(2), 183-188

White, T.D. (2000). Human osteology (2nd ed.). San Diego, CA: Academic Press

86

PAM 25: Research



