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KPAHNONOIMYECKAA XAPAKTEPUCTUKA
CPEOHEBEKOBOI'O HACEJIEHUSA CEBEPHOI'O CYAAHA
(HA NPUMEPE MATEPUAIIOB NAMATHUKA OEPAXEWB)

Ucmopusi CesepHoli Abpuku u3dpeeasie mecHO repernsiemeHa ¢ cobbimusiMu, MPOUCXo0suUMU Ha Epa3sulickom
KoHmuHeHme. Muepayuu u nymewecmesusi 8 060uUX HaMpPasIeHUsIX OUKCUPYIOMCS KaK 8 MUCbMEHHBIX UCITIOYHUKaX, maK
U 10 MHO20YUCIIEHHbIM apxeorioaudeckuMm ceudemernscmeam. [ns nyHuweaso MoHUMaHUsI UCIMOPUHECKUX MPOUECccos
Heobxo0uM KOMIIIEKCHbIU MoOX00, 8KMroHarouul 8 cebsi makke U3yyeHUe ocmaHKoes model, KusLuX Ha 3mou meppu-
mopuu 8 pasHble 3roxu. K coxarneHuro, cpeOHe8EKo80e HacereHUe 3mMoeo pealoHa O4YeHb criabo Uusy4YeHo u npedcmas-
J1eHO 8 rybnuKayusix, 0CO6eHHO 3MO Kacaemcsi MempUYECKUX napamempos, S6/IsitoUUXCS OCHOBHbIMU BUOIo2UYeCKUMU
Xapakmepucmukamu rnaneoronynsayuu. B daHHoU pabome Mbl MybruKyemM KpaHUOIO2UYECKYH XapakmepucmuKy cepuu
HOxHo20 Hekponons [epaxelib, Yacmu4yHO 3arionHss rnpoben 8 daHHbIX. 1o ucmopuyeckuM UCMOYHUKaM, Uu3ydyaembil
raMsImHUK S18M1S/ICS UEHMPOM 30710mo0obbidu — 20po0doM arnb-Annaku, cyujecmeosaswum 8 IX-XV es. u npueriekas-
WUM MHOXecmeo sto0eli 803MOXHOCMbIO 3apabomka. Kpome moeo, anb-Annaku 6bin 00HOU U3 OCMaHOBOK Ha Kapa-
8aHHOM rlymu, coeOUHsIBWEM 8epxHeeaurnemcKuli 20po0 AcyaH ¢ KpaCHOMOPCKUM riopmom Ausab. Omom nyms uc-
ronb308arsics Kak Kynuamu, mak u rnaroMHUKamu, nepecekaswiumu Hybutickyro nycmbiHio no nymu 6 [xuddy. Mame-
puariom uccrie0o8aHusi A8stomest 14 MyCKux U 9 XEHCKUX Yeperios, USMEPEHHbIX no 55 nuHeliHbIM pasmepaM cmaH-
OGapmHol KpaHuoMempuyeckoU rnpoepamMMbl C npusiedeHuemM AornonHUMesbHbIX npu3dHakos. Cmamucmuyeckasi obpa-
b6omka OaHHbIX bbiria 8bIOIHEHa C MOMOWbIO nakemos sA3bika R, a maroke npoepammbl Multican. UccriedosaHue roka-
3as10 HEOOHOPOOHOCMb KaK MYXCKOU, makK U XeHCKoU Yacmeli cepuu Ha 8HympuepyrnrnosoM ypoeHe, Ymo coaracyemcsi
C pesyrnbmamamu apxeosioeu4ecKux uccrnedosaHuli u ucmopudeckux ceudemesiscme. OOHako Heborbuwas HYucreH-
HOCMb cepuu He pacriofiaeaem K 0OHO3HaYHoCMU UHmepnpemauul. Pesynbmambl Mexepyrninogo20 aHasu3a 6 cpagHe-
HUU C 3K8amopuarbHbIMU U €8pOreouUOHbIMU MOMYAYUSMU 3IM0o20 U COCEOHE20 PeaUOHO8 MoKa3aru, Ymo rnogpebeHHsIe
Ha KOxHom Hekporone namsmHuka [epaxelib mopghorioauyecku 6osiee CX0OHbI C €8pOMEOUOHbLIM HAaCE/IeHUEM, YEM C
epyrnamu u3 BocmoyHol Agbpuku.

Knrodeenle crioea: 6uono2uyeckass aHmporiosio2usi, najsieoaHMpornosio2usi, KpaHuosnozusi, A¢gppuka, Ceeep-
HbIl CydaH, cpeOHegeKo8be.

®duHaHcupoBaHue. PaboTa BbinonHeHa npu nopgaepxke MNporpammel passutns MY, npoekt Ne 23-1102-22
(Homep porosopa 004179) HOLWL MI'Y CoxpaHeHne MMPOBOro KynbTypHO-UCTOPMYECKOro Hacreaus «Wctopus,
aHTPOMOIIorMa U 3THOMOIMS CEBEPO-BOCTOYHON APUKU B KOHTEKCTE 3KONOrMYECKUX U3MEHEHWI 3a nocregHve
13 TbIC. NET (ONbIT MEXAUCUMNIIMHAPHBIX UCCNEN0BaHNMN)».
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A craniometric study of the Medieval sample from Deraheib
(Northern Sudan)

The history of North Africa has been always tightly connected to events occurring in Eurasia. Human migra-
tions in both directions are well-documented in written sources and archaeological records. To gain a comprehen-
sive understanding of historical processes, it is essential to study the remains of individuals who inhabited this
region during various time periods. A lack of cranial metric data on the Medieval population of North Africa im-
pedes thorough investigation of the population history of the region. This paper presents a craniometric study of
the sample from the Southern necropolis at Deraheib. This study contributes to filling the existing void in the un-
derstanding of the Medieval population of North Africa. According to written sources, the site was a center of gold
mining, known as the city of al-Allaki, dated to the 9th to 15th centuries AD. The city attracted a diverse population
seeking economic opportunities. Besides this, Al-Allaki served as an important point on the caravan route which
was utilized by merchants and pilgrims traversing the Nubian Desert on their way to Jeddah. The study analyzes
cranial metrics of a total of 23 individuals (14 male and 9 female) skulls recovered from the southern necropolis
Deraheib sample and employs 55 linear dimensions, following Martin's/Howells craniometric protocol as well as
some additional measurements. Statistical analyses were performed using the R language packages and the
Multican software. Our results revealed heterogeneity of the sample in male and female parts of the sample at the intra-
group level: an observation aligning with existing archaeological and historical evidence. The limited size of the sample
warns against any firm conclusions regarding affinities of the Deraheib population. Our intergroup comparison has
shown that the cranial sample from the Southern Necropolis of the Deraheib site displays morphological features that
are more similar to neighboring Caucasoid populations rather than equatorial groups from East Africa.

Key words: biological anthropology, paleoanthropology, craniology, Africa, North Sudan, Middle Ages.

Introduction

The archaeological site of Deraheib is located at the source of Wadi al-Allaki, the largest wadi in
the southeastern part of the Eastern Desert of the Sudan Republic (Fig. 1). Deraheib consists of vari-
ous structures, including the Northern Fortress, the Southern Fortress, the Settlement, the Southern
Necropolis, and settlements associated with gold mining activities in ancient and Medieval times [Bukha-
rin, Krol, 2020, p. 180; Krol et al., 2023, p. 267]. The site is not completely investigated currently.

According to historical information from Medieval Arab sources, the city of al-Allaki, which thrived
from the 9th to the 15th centuries, was potentially located in the settlement area. It served as a hub for
gold mining in the Nubian Desert, and a stop along the caravan route that connected the Upper Egyp-
tian Aswan city with the Red Sea port of Aizab. This route was used by both merchants and pilgrims
heading to Jeddah and from there to the holy cities of Islam [Bukharin, Krol, 2020, p. 180-181].

Since 2017, the archaeological site of Deraheib has been actively studied by the Nubian archaeo-
logical and anthropological missione of the Anuchin Research Institute and Museum of Anthropology,
Lomonosov Moscow State University. Numerous burial sites, including 50 burials at the Southern Ne-
cropolis, have been excavated during multiple expedition seasons. Among these, 43 burials date back
to the Islamic period, while the remaining seven burials represent an earlier time and deviate from Is-
lamic burial practices, with the bodies buried in a crouched position [Krol et al., 2023, p. 272-273].

After the paleoanthropological research, the skeletal remains were reburied. The study protocol
included: craniometric, osteometric, and odontological methods. Non-metric cranial traits, stress mark-
ers and pathological conditions were identified. All crania were photographed in detail for further 3D
models building, photographs were also taken of the postcranial bones, focusing on injuries, patholo-
gies, rare cranio- and osteophenetic traits, and other findings [Krol et al., 2023, p. 272-273].

Currently, there has been only a limited number of anthropological studies of skeletal collections
from the medieval archaeological sites of Northeast Africa.

Previous research has primarily focused on reconstructing paleopopulations buried at the source
of Wadi al-Khawad in the Kom Il necropolis (works by the Italian-Russian mission [Lebedev, Reshe-

* Corresponding author.
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tova, 2017]). Other paleoanthropological studies conducted by Russian researchers have analyzed
skeletal remains from ancient Egyptian and other archaeological sites [Vasilyev, Borutskaya, 2020;
Borutskaya, Vasilyev, 2021; Vasilyev et al., 2022].

o

Fig. 1. Geographical features mentioned in the article (Map made on the base of the Google Earth image).
Puc. 1. KapTa, caenaHHas Ha ocHoBe cepBuca Google «lMnaHeta 3emnsay,
C yKasaHneM OCHOBHbIX reorpatm4ecknx Ha3BaHui, ynoMsiHyTbIX B CTaTbe.

Published data on skeletal biology of North African ancient populations are scarce. Data on the ancient
populations of Sudan have been obtained as a result of excavations in the Kadruk necropolis (Tabo,
Northern Province) [Simon, 1997]. Thorough excavations in Northern Dongola (Sudan) necropolises dated
to the classical period of the Kerma culture and the Kushite period, revealed data on the southern group of
the Kerma culture population [Welsby, 2001]. An analysis of the skeletal remains of Meroitic (1st—4th centu-
ries) and post-Meroitic burials has been performed using samples from the Gabati cemetery. Measure-
ments of the crania and postcranial skeletons were performed, but not analyzed in detail [Judd, 2012].

Medieval materials were also presented in the proceedings of the Nubian Expedition of the Uni-
versity of Kentucky on the island of Kulubnarti in Sudanese Nubia, where two large necropolises of the
15th—17th centuries were uncovered [Adams et al., 1999, p. 1].

Given the limited anthropological research conducted in this region, there is a clear need for more
comprehensive studies.

This research focuses on the analysis of crania from Medieval burials at Deraheib, aiming at filling
“blank spots” and contributing to the anthropological study of the Medieval populations of Northern
Sudan and Northeast Africa.

Materials

The sample employed in this study included 14 male and 9 female crania from Islamic burials.
The raw cranial measurements were used for calculating one-dimensional statistical parameters and
were subsequently employed in multivariate analyses.

To analyze intragroup variability, three comparative samples were used. The first sample comes
from the northern provinces of Ethiopia (Tigre) [Sergi, 1912]. The second group, from Uganda, was
published by S. Goérny [1957]. The third group Teita comes from Kenia [Kitson, 1931]. Additionally,
sample means for various groups from Western Asia and Europe were used as reference data (Table 1).
The comparative material was selected based on the relatively close geographical location, as well as
the similarity of the measurement research program.

Research methods

Age and sex were estimated following standard protocols based both on cranial and postcranial fea-
tures [Todd, 1920; McKern&Stewart, 1957; Pashkova, 1963; Alekseev, Debets, 1964; Ubelaker, 1989].

Craniometric program. The measurement protocol included 55 linear dimensions and 13 standard
indices (Table 1) [Hrdlicka, 1920; Martin, 1928; Debets, 1935; Alekseev, Debets, 1964]. Most of the
measurements followed standard Russian craniometric form [Alekseev, Debets, 1964], some were
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quoted from various studies [Bunak, 1960; Gokhman, 1961; Benevolenskaya, 1991; Howells, 1973].
During all field seasons at the Southern Necropolis, except the last one (winter 2022), angular mea-
surements of the crania were not performed in the field. In the previous excavation season (2022), the
angle of the nasal bones protrusion was measured (Mart. 75(1)). For the remaining skulls in the Dera-
heib sample, this angle was measured on the 3D models using the Amira 3D software. The reliability
of these virtual measurements was tested on the skulls for which the angle was measured in the field.
Differences between measurements obtained using different methods were not statistically significant.
For this study, only the values of angles measured from three-dimensional images were used. The 3D
models from digital photographs were obtained using Agisoft Metashape.

Table 1
List of groups for comparative analysis
Tabnuvua 1
Cnucok rpynn gna cpaBHUTENTIbHOIoO aHannaa

Period Region Series n Source Author of measurements
1 1th—4th centuries Sudan Meroitic 34 Nielsen, 1970
2 | 4th—6th centuries Sudan X-group 42 Nielsen, 1970
3 | 6th —16th centuries Sudan Christian 12 Nielsen, 1970
4 | 4th—8th centuries Egypt (Faiyum) Copts 29 Borutskaya et al., 2006 Borutskaya et al., 2006
5 | 8th—11th centuries Iran (ancient) Shah Tepe 11 Table 7a [Bernhard, 1993, p. 119] Furst, 1939
6 | 11th centuries. Iran (ancient) Turang 8 Table 7a [Bernhard, 1993, p. 119] Field, 1939
7 | 9th—10th centuries Mesopotamia Nippur 20 Table 7a [Bernhard, 1993, p. 118] Swindler, 1956
8 | 5th—10th centuries Asia Minor Bogazkoy 31 Table 7a [Bernhard, 1993, p. 118] Wittewerb, 1987
9 | recent Asia Minor Turks 7 Table 8a [Bernhard, 1993, p. 125] Ehrich, 1940
10 | recent Asia Minor Greeks 50 Table 8a [Bernhard, 1993, p. 125] Weisbach, 1882
11 | recent Asia Minor Armenians 36 Table 8a [Bernhard, 1993, p. 126] Giuffridarug, 1908
12 | recent Asia Minor Kurds 12 Table 8a [Bernhard, 1993, p. 126] Chantre, 1985
13 | recent Asia Minor Greeks 45 Table 8a [Bernhard, 1993, p. 125] Weisbach, 1882
14 | recent Iran Persians 7 Table 8a [Bernhard, 1993, p. 126] Ledzelter, 1931
15 | recent West Asia Bedouins 1 67 Table 8a [Bernhard, 1993, p. 124] Arensburg, 1973
16 | recent West Asia Bedouins 2 10 Table 8a [Bernhard, 1993, p. 124] Henke, 1984
17 | recent West Asia Bedouins 3 14 Table 8a [Bernhard, 1993, p. 124] Summels, (s. text)
18 | recent West Asia (Uzbekistan) Irani 19 — measured by the author
19 | recent Europe Italians 27 — measured by the author
20 | recent East Africa Tigre 69 Sergi, 1912 Sergi, 1912
21 | recent East Africa Teita 57 Kitson, 1931 Kitson, 1931
22 | recent East Africa Uganda 94 Gérny, 1957 Gérny, 1957

Statistical data processing. The statistical analyses were performed using R language packages
and the Multican software [Goncharov, Goncharova, 2016]. For the multivariate analysis of intragroup
variability, the principal component analysis (PCA) (“stat” package) was applied [R Core Team, 2022].
For the multivariate analysis of intergroup variability, canonical discriminant analysis based on individ-
ual data (package “candisc” [Friendly, Fox, 2021]) and canonical discriminant analysis based on mean
values (Multican [Goncharov, Goncharova, 2016]) were carried out. The latter analysis applied the
correlation matrix calculated for a number of African cranial samples.

Results

General cranial morphology. Male skulls are medium-long, narrow, and medium-high (based on the
standards by Alekseev and Debets, 1964; Table 2), mesocranic and orthocranic. Cranial base is medium-
long and narrow. The frontal bone is narrow and short. The parietal bones are medium-long. The occipital
bone is narrow and medium-long. The facial skeleton is of medium height; narrow (lepten), short, with a
medium protrusion, orthognathic. The face is also narrow at the upper and middle levels. The nose and
orbits are medium size. Orbits are of mesoconchal shape, the nasal index is — mesorrhine. The alveolar
arch is medium long, narrow, and mesuran according to the index. The palate is long, medium wide. The
nasal bridge is wide and medium-high, with a medium nose protrusion.

The cranial vault of the female skulls is of medium length, narrow and medium high, mesocranic in
shape, of medium height relative to the longitudinal diameter (Table 2). The cranial base is short, very nar-
row. The frontal bone is narrow, medium-long, and moderately curved. The parietal bones are of medium
length, and the occipital bone is narrow and medium-long. The facial skeleton is of medium height, narrow
(lepten), medium-long, mesognathic. At the upper level, the face is narrow, and at the middle level it is me-
dium-wide. The orbits are narrow, medium-height, orbital index is medium. The no-se is low, narrow,
mesorrhine. The alveolar arch is medium-long, narrow, and medium in shape. The palate is long, medium
wide. The nasal bridge is medium-wide, high, with medium index, and moderate nasal protrusion.

Standard deviations (SD) of some traits exceed the average limits [Alekseev, Debets, 1964]:
transverse diameter, parietal cord, alveolar arch dimensions, orbital width, nasal width, and simotic
width. On the other hand, other dimensions display reduced values of SD, including the longitudinal

130



KpaHuonoruyeckas xapakTepucTtvka cpegHeBeKoBoro HaceneHusi CesepHoro CyaaHa...

diameter, minimum and maximum forehead widths, cranial base width, occipital arch and chord, zy-
gomatic diameter, full face height, upper and middle face widths. However, the low sample size may
affect these results, making it difficult to draw definitive conclusions about the increased or decreased
variability of cranial size in this group.

Table 2
Mean craniometric values of male and female crania from the Derheib site
Tabnuua 2
MopdomeTpudeckasn xapakTepucTrka MyXCKUX U XXEHCKUX YepenoB 13 namaTHuka fepxeind
Measurement and indexes men women

n X s med min max se n X s med min max se
Maximum cranial length (M.1) 13 178,1 53 178,0 169,0 188,0 1,5 9 172,2 6,7 172,0 159,0 185,0 2,2
Maximum cranial breadth (M.8) 13 135,1 59 135,0 127,0 147,0 1,6 8 130,0 52 128,5 124,0 139,0 1,8
Basion-bregma height (M.17) 13 132,5 51 131,0 | 126,0 143,0 14 9 129,1 1,2 129,0 128,0 131,0 04
Porion height (M.20) 12 112,7 49 111,8 104,9 122,9 14 9 110,6 2,2 110,6 106,3 113,1 0,7
Cranial index (M.8:1) 13 75,9 3,2 76,0 67,6 80,8 0,9 8 75,7 5,9 74,6 67,0 87,4 2,1
Altitudinal-longitudinal (M.17:1) 13 74,4 3,0 74,0 69,7 79,2 0,8 9 751 3,2 74,4 69,2 81,1 1,1
Basion-nasion length (M.5) 13 102,3 9,7 99,0 93,0 131,0 2,7 9 94,9 3,6 95,0 90,0 100,0 1,2
Minimum frontal breadth (M.9) 13 92,1 41 89,0 87,0 100,0 1,1 9 90,0 34 90,0 84,0 94,0 1,1
Maximum frontal breadth (M.10) 12 114,0 4.4 1150 | 107,0 | 120,0 1,3 8 110,9 4.8 110,5 103,0 119,0 1,7
Biauricular breadth au-au (M.11) 13 1184 42 117,0 110,0 123,0 1,2 9 110,1 3,0 111,0 106,0 115,0 1,0
Biauricular breadth (M.11b) 12 117,0 4,1 117,5 109,0 122,0 1,2 9 109,1 2,2 110,0 106,0 112,0 0,7
Biasterionic breadth (M.12) 13 106,3 4,6 106,0 101,0 113,0 1,3 9 101,2 34 100,0 97,0 107,0 1,1
Fronto-basilar index (M.10:11) 12 96,2 4,3 96,7 89,2 104,5 1,2 8 100,6 6,2 99,6 92,0 112,3 2,2
Fronto-malar index (M.9:43) 13 90,0 3,8 89,9 82,8 95,2 1,1 9 91,5 1,7 91,8 88,2 94,0 0,6
Basel-posterior breadth (bas-post) 12 122,3 4.6 122,0 115,0 130,0 1,3 9 114,9 4,0 115,0 110,0 124,0 1,3
Horizontal circumference (M.23) 12 503,1 16,8 504,0 | 470,0 | 539,0 4.8 9 482,2 10,2 482,0 | 471,0 | 504,0 34
Transverse arc (M.24) 12 305,3 15,1 305,0 | 2830 | 3320 43 8 296,1 8,0 297,0 | 281,0 | 3050 2,8
Sagittal arc (M.25) 12 364,0 14,3 3650 [ 337,0 | 391,0 41 9 354,2 11,6 354,0 | 338,0 | 374,0 3,9
Sagittal frontal arc (M.26) 12 124,6 6,2 125,5 115,0 132,0 1,8 9 1224 74 121,0 114,0 138,0 25
Sagittal parietal arc (M.27) 12 125,2 94 123,0 111,0 147,0 2,7 9 119,2 41 119,0 112,0 127,0 14
Sagittal occipital arc (M.28) 12 114,3 4,0 112,5 111,0 122,0 1,2 9 112,6 4.6 116,0 106,0 117,0 15
Frontal chord (M.29) 12 109,7 4,6 109,5 103,0 117,0 1,3 9 107,2 4,6 107,0 99,0 115,0 1,5
Bregma-lambda chord (M.30) 12 111,5 6,8 111,0 101,0 126,0 2,0 9 107,1 55 108,0 94,0 114,0 1,8
Occipital chord (M.31) 12 96,3 4,2 95,5 89,0 107,0 1,2 9 95,4 2,7 95,0 92,0 100,0 0,9
Frontal curvature index (M.29:26) 12 88,1 1,8 88,1 85,4 91,4 0,5 9 87,7 2,7 88,4 83,3 92,1 0,9
Bregma-lambda curvature index (M.30:27) 12 89,2 2,0 90,2 85,7 91,2 0,6 9 89,8 2,3 90,2 83,9 91,6 0,8
Occipital curvature index (M.31:28) 12 84,3 47 84,3 77,7 96,4 1,4 9 84,9 2,3 85,2 81,0 88,0 0,8
Occipitoparietal index (M.28:27) 12 91,7 72 91,0 78,9 103,5 2,1 9 944 3,1 94,6 90,1 98,3 1,0
Chord n-/ 12 174,2 5,1 173,0 165,0 182,0 1,5 9 167,7 52 168,0 159,0 178,0 1,7
Chord b—o 12 145,0 5,8 144,5 136,0 155,0 1,7 9 143,0 3,3 142,0 139,0 148,0 1,1
Height on over ft-ft 12 20,0 2,1 19,5 174 23,0 0,6 9 18,8 2,8 19,3 14,2 22,9 0,9
Height frontal curvature (M.29b) 12 25,6 3,3 26,1 19,6 30,1 0,9 9 25,3 43 25,9 19,3 34,6 1,4
Height occipital curvature (M.33) 12 25,5 3,9 26,0 19,1 32,6 1,1 9 25,1 4,0 25,1 17,3 30,0 1,3
Foramen magnum length (M.7) 12 36,1 24 36,0 32,0 41,8 0,7 9 34,6 24 34,8 31,0 38,7 0,8
Foramen magnum breadth (M.16) 12 29,4 1,4 29,1 27,9 32,2 0,4 9 27,6 2,3 27,1 24,7 32,5 0,8
Bizygomatic breadth (M.45) 13 126,7 4,1 126,0 120,0 134,0 1,1 9 117,3 24 118,0 112,0 120,0 0,8
Facial length (M.40) 12 96,4 4,8 95,5 91,0 104,0 1,4 8 93,6 3,7 95,0 87,0 98,0 1,3
Facial length to ss (40ss) 12 92,8 53 92,5 86,0 103,0 15 8 88,9 43 89,0 81,0 95,0 15
Upper facial height (M.48) 11 70,3 3,9 70,0 64,0 76,0 1,2 8 68,3 2,8 68,5 63,0 72,0 1,0
Upper facial height to pr (48pr) 12 65,8 71 66,5 46,4 72,5 2,1 8 64,9 2,9 65,0 60,0 69,0 1,0
Upper facial (M.48:45) 10 55,8 34 55,2 51,5 60,8 1,1 8 58,3 3,0 57,6 53,4 61,6 1,0
Facial height (M.47) 11 115,1 53 114,0 108,0 124,0 1,6 8 109,6 52 109,0 101,0 116,0 1,9
Superior facial breadth (M.43) 13 1024 3,6 101,0 99,0 111,0 1,0 9 98,4 3,1 99,0 93,0 102,0 1,0
Midfacial breadth (M.46) 13 93,1 2,8 93,0 88,0 98,0 0,8 9 90,3 41 92,0 81,0 94,0 1,4
Alveolar arch length (M.60) 10 53,5 3,5 53,0 49,0 60,0 1,1 8 51,1 2,0 51,0 47,0 53,0 0,7
Maxillo-alveolar breadth (M.61) 12 60,0 3,9 59,5 54,0 68,0 1,1 9 58,0 2,1 58,0 55,0 62,0 0,7
Maxillary-alveolar index (M.61:60) 10 112,5 5,6 113,7 103,5 121,6 1,8 8 113,1 6,0 113,7 105,7 1234 2,1
Palate length (M.62) 10 47,7 2,3 47,5 44,7 51,2 0,7 7 46,9 2,7 474 41,3 49,1 1,0
Palate breadth (M.63) 9 40,6 2,3 41,1 36,8 44,0 0,8 7 38,1 1,2 38,4 36,7 39,5 0,5
Nasal height (M.55) 13 51,2 2,8 51,5 47,0 55,0 0,8 9 474 1,8 48,0 445 50,0 0,6
Nasal breadth (M.54) 13 25,1 2,0 24,8 21,8 28,9 0,6 9 23,3 15 23,8 20,9 24,9 0,5
Nasal index (M.54:55) 13 49,1 45 494 42,8 56,1 1,2 9 49,3 3,8 49,2 43,7 54,7 1,3
Orbit breadth (M.51) 13 41,2 2,1 40,7 38,7 444 0,6 9 39,7 1,5 39,8 37,2 41,5 0,5
Orbit breadth to d (M.51a) 13 38,6 24 38,4 33,6 41,6 0,7 9 37,2 1,4 37,9 35,2 38,9 0,5
Orbit height (M.52) 13 33,9 1,7 33,5 31,8 375 0,5 9 334 1,5 33,0 31,9 36,2 0,5
Orbit index (M.51:52) 13 82,6 6,9 82,4 73,6 96,9 1,9 9 84,1 4,0 83,5 77,6 89,4 1,3
Internal biorbital breadth (M.43(1)) 13 94,9 42 94,0 90,4 105,0 1,2 9 90,7 3,8 91,8 83,2 94,9 1,3
low sub 13 18,9 2,1 19,0 14,3 21,6 0,6 9 16,7 1,0 16,5 15,5 19,1 0,3
Bimaxillary breadth (M.46b) 13 92,4 4,1 91,3 87,0 100,0 1,1 9 89,0 34 89,5 81,5 92,5 1,1
Zygomaxillary subtense (M.46¢) 13 23,9 3,9 23,9 17,0 29,1 1,1 9 23,7 3,5 22,5 19,8 31,2 1,2
Simotic chord (SC) 13 9,6 24 9,7 538 13,2 0,7 9 94 1,8 10,0 6,7 11,7 0,6
Simotic subtense (SS) 13 4.8 0,7 47 3,9 6,0 0,2 9 3,7 0,8 4,0 2,2 4.8 0,3
Simotic index (SS:SC) 13 52,4 12,8 49,0 35,0 84,5 3,6 9 39,5 8,4 37,6 31,0 53,9 2,8
Anterior interorbital breadth (MC) 13 19,4 2,8 19,3 15,0 24,6 0,8 9 17,7 2,5 17,8 13,0 21,0 0,8
Nose protrusion angle (M.75(1)) 12 25,6 4,4 25,6 19,8 31,6 1,3 8 26,8 7,8 26,1 12,5 39,2 2,8

The principal components analysis of the male part of the sample reveals that the individuals from
burials 10, 11, and 50 have larger values for transverse neurocranial dimensions (Fig. 2). On the other
hand, the crania from burials 20, 34, 41, and 25 display smaller values for these traits. Burials 7 and 5
stand out as isolated cases. The individual from burial 5 shows a slight increase in neurocranium
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breadth but a decrease in facial width. The individual from burial 25, in contrast, exhibits a decrease in
transverse dimensions of the neurocranium, opposing individuals from burials 10 and 11. The skull
from burial 25 has been previously described as displaying pronounced general facial prognathism
[Krol et al., 2022, p. 111]. The individual from burial 8 exhibits an increased facial width.
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Fig. 2. Male individuals of the sample in the space of the first and second principal components.
Puc. 2. PacnonoxeHne UHAMBUOOB MYXCKOW YacTy BbIBOPKM B MPOCTPAHCTBE NepBOI U BTOPOW FMaBHbIX KOMIMOHEHT.

The analysis demonstrates that the transverse dimensions of the face and neurocranium display
high variability in the male part of the sample, while other measurements make less contribution to the
first and second principal components (Table 3).

Table 3

Loadings of the studied craniometric traits on the first and second principal components
in the male part of the sample
Tabnuua 3
3HaueHus Harpys3ok nepBon n BTOpOVI rMaBHbIX KOMMOHEHT Ha nccneanyemble KpaHUMOMEeTpU4eCKmne nNnpmn3Hakum
B MYXXCKOW YacTu BbIGOPKM

Measurement PC1 PC2
M.1 -0,29 -0,21
M.8 -0,42 -0,49
M.17 -0,22 -0,10
M.9 -0,14 -0,11
M.11 -0,41 0,04
M.12 -0,30 -0,24
M.45 -0,36 0,53
M.43 -0,16 0,41
M.46 -0,23 0,35
M.55 -0,23 0,01
M.54 -0,05 0,09
M.51 -0,14 0,15
M.52 -0,08 -0,03
Sbnas/fmo-fmo -0,20 0,06
Sbspn/ZM'-ZM' -0,28 -0,09
SC -0,03 0,11
SS -0,04 0,06

Substantial heterogeneity is also observed in the female part of the sample. Five individuals are
located in the central part of the distribution, while four are plotted at the margins (Fig. 3). The indivi-
dual from burial 21 stands out in the area of large values of the second principal component (PC), ex-
hibiting large transverse dimensions (Fig. 3; Table 4). Conversely, the individual from burial 33 is
found in the opposite area, with small transverse cranial dimensions. Individuals from burials 35 and
38 are also found at the opposite sides of the first principal component (Fig. 3). Therefore, the indivi-
dual from burial 35 has a relatively short and wide cranial vault, whereas the individual from burial 38
has the opposite characteristics.
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Fig. 3. Female individuals of the sample in the space of the first and second principal components.
Puc. 3. PacnonoxeHue MHOMBUAOB >XEHCKOM YacTy BbIGOPKM B MPOCTPAHCTBE NEPBOW 1 BTOPOW IMaBHbIX KOMIMOHEHT.

Table 4

Loadings of the studied craniometric traits on the first and second principal components
in the female part of the sample
Tabnuua 4
3Ha4veHus Harpysok nepBon n BTOpOI7I rmaBHbIX KOMMOHEHT Ha nccneanyemMble KpaHUMOMeTpU4eCkmne npmusHakum
B XXEHCKOW YacTu Bbl60pKVI

Measurement PC1 PC2
M.1 -0,74 -0,16
M.8 0,37 0,48
M.17 -0,06 0,24
M.9 -0,24 0,08
M.11 0,04 0,13
M.12 -0,06 0,54
M.45 -0,17 0,25
M.43 -0,31 0,10
M.46 -0,28 0,47
M.55 0,10 0,03
M.54 -0,08 0,13
M.51 -0,08 -0,04
M.52 -0,08 0,05
Sbnas/fmo-fmo -0,01 0,05
Sbspn/ZM'-ZM' 0,10 -0,21
SC -0,04 -0,03
SS 0,01 -0,06

Intergroup comparison

The intergroup comparison was conducted using canonical discriminant analysis with three addi-
tional samples from Africa: from Uganda, the northern provinces of Ethiopia (Tigre), and from Kenya
(Teita). It is assumed that Teita and Uganda sample include crania that represent equatorial morpho-
logical complex, while the Tigre sample displays traits associated with Caucasoid ancestry.

The first vector (PC) is associated with the zygomatic width (M.45) and orbital width (M.52), while
the second PC is negatively associated with the bimaxillary breadth (M.46) and nasal breadth (M.54)
(Table 5). The crania from Deraheib predominantly fell within the distribution area of the Ethiopian
sample which displays Caucasoid morphological features (Fig. 4). Some individuals were found to
overlap with the distribution area of the Ugandan crania. Notably, the individual from burial 8 is plotted
between the distribution areas of Teita and Uganda samples thus exhibiting Equatorial features.

For a broader intergroup analysis, sample means for groups of different periods from Africa and
the Middle East were used (Fig. 4). The first vector (PC) displayed maximum loadings for the cranial
length (negative association) and cranial breadth (positive association) (Table 6). The second vector
(PC) exhibited a strong correlation with orbit width. The Deraheib sample turns out to be most similar
to the Bedouin samples from Jordan, as well as to the sample of Italians. In other words, Deraheib
displayed affinities to the samples of European ancestry from the Mediterranean area. Similarly, sam-
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ples with equatorial features (Teita, Uganda) were clustered on one pole of the distribution, while
those from the Middle East were located on the other pole. The studied sample, along with the Bedouins
and ltalians, fell between these two groups. Other Bedouin samples, as well as the samples from North
and East Africa, were located separately in the region of small values for the second vector (Fig. 5).

Table 5

Standardized coefficients of discriminant functions calculated based on cranial vault and facial
dimensions

Tabnuua 5

CraHpgapTusoBaHHble KO3 MULNEHTBI ANCKPUMUHAHTHBIX (OYHKLMIA, paccYMTaHHbIE Ha OCHOBE NMPU3HAaKoB
MO3rOBOrO 1 NMLEBOro OTAENoB Yepena

Measurement Can|l Canll
M.1 0,19 0,02
M.8 -0,29 0,28
M.17 -0,31 -0,31
M.9 0,40 -0,00
M.10 -0,04 0,07
M.12 0,32 0,27
M.26 -0,24 -0,23
M.27 -0,25 -0,26
M.28 0,08 0,24
M.29 -0,22 -0,15
M.30 -0,16 -0,28
M.31 -0,19 0,17
M.45 0,56 -0,10
M.46 0,15 -0,57
M.55 -0,16 -0,04
M.54 0,40 -0,38
M.51 0,75 -0,04
M.52 0,31 -0,12

A

® Deraheib

o

* Teita

O Tigre

Can 2 (-M.46, -M.54)

>

Uganda

0
Can 1 (M.51, M.45, M.9)

Fig. 4. Individuals of four cranial samples in the space of the first and second canonical vectors
obtained as a result of canonical discriminant analysis based on cranial vault and facial dimensions
Puc. 4. PacnpepeneHve nHanmBuaoB YeTbipex KpaHUONormMyecknx cepuii B NpocTpaHCTBE NepBoro

1 BTOPOro KaHOHUYECKMX BEKTOPOB, MOSyYEHHbIX B pe3ynbTaTte KaHOHUYECKOro AMCKPUMUHAHTHOIO aHanmaa,
NpPOBEeAEHHOro No Npu3HakaMm MO3roBOrO U MMLIEBOrO OTAENOB Yepena.

Discussion

The territory of Northern Sudan has experienced complex ethnic processes since ancient times,
as confirmed by modern linguistic data [Dyakonov, 1988, p. 23—-24]. Egyptian colonization of Northern
Sudan in the Il millennium BC did not significantly contribute to the ethnic composition of the region, in
contrast to the influence of the speakers of the Nilo-Saharan languages, including Meroi [Rilly, de
Voogt, 2012, p. 174-175]. The infiltration of the Arab population at the end of the | millennium AD had
the most significant impact on the population of Northern Sudan. However, many aspects of the popu-
lation dynamics in this region throughout its history remain unclear, thus requiring a comprehensive
analysis of all available data, including cranial samples.
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Previous studies of Northeast African skeletal remains dated to the ancient to Medieval times, in-
cluding those from Northern Sudan, have clearly shown the heterogeneity of the population of the re-
gion [Lebedev, Reshetova, 2017, p. 176].

Table 6

Standardized coefficients of discriminant functions calculated on based on average values
of cranial vault and facial dimensions
Tabnuua 6
CTaH,lJ,apTVI3OBaHHbIe KOC-)(beVILI,VIeHTbI AONCKPUMUHAHTHbIX Q)yHKLI,VIVI, paccynTaHHble Ha OCHOBE
cpeaHunx 3Ha4YeHuin NMPU3HakKoB MO3roBoro 1 nnuueBoro oTaesioB Yepena

Canl Can ll
Proportion 51,7 26,3
M.1 -0,69 -0,53
M.8 0,56 -0,03
M.9 0,00 0,00
M.17 0,41 0,00
M.45 0,03 -0,02
M.51 -0,10 0,98
M.52 -0,02 0,14
M.54 -0,28 0,12
M.55 0,52 -0,25

Uganda Irgni
N Asia Minor
Turang Tepe
0 East Africa
e
Bedouins 2 Europe
4 Faiyum
Iran
Shah Tepe | K Iran (ancient

Mesopotamia

Can 11 (26,3 %: M.51, -M.1)

Sudan

[
Bedouins 1 @® West Asia

Copts
Bedouins 3£
[J

T T
2 2

3 ; |
Can (51,6 %:-M.1, M.8, M.55)

Fig. 5. Distribution of groups in the space of the first and second canonical vectors,
calculated from the average values.
Puc. 5. Pacnpegenenue rpynn B NpoCTPaHCTBE NEPBOro M BTOPOro KAHOHNYECKOrO BEKTOPOB,
paccynTaHHbIe No CpeaHUM 3HaYEHUAM.

The scarcity of skeletal samples dated to the Medieval period in the studied region makes the re-
sults of this research unique.

Intragroup analysis of the Deraheib sample reveals that it is not morphologically homogeneous.
This result is in accordance with that of the analysis of various types of burial rites found at the site,
and with the information from Medieval written sources that mention the heterogeneity of the popula-
tion of this territory [Krol, Tolmacheva, 2023, in press].

Most of the crania are similar to modern southern Caucasoids from Ethiopia. According to the
mean cranial measurements, the Deraheib sample is close to the Bedouins from Jordan, characte-
rized by a medium length and a small width of the skull [Bernhard, 1993, p. 121]. However, this result
must be taken cautiously, since Bedouin groups are uniform in terms of lifestyle but not biological
characteristics. The Deraheib sample is not similar to other Bedouin groups, which is not surprising
considering that “Bedouins” is an umbrella name for various populations.

The Deraheib sample exhibits no similarity to other samples from Sudan of different periods. This
observation emphasizes the discontinuity between the Nubian Christian population of the VI-XVI cen-
turies and the Muslim population. On the other hand, samples Meroitic, X-group and Christians from
Sudan are close to each other. This may imply continuity of the population during earlier times in this
territory, a finding also observed in other samples.

The sample from Deraheib does not exhibit similarity to the East African equatorials as well; this is
yet another argument in support of the prevalence of the South Caucasoid component. Finally, the
morphological similarity of the studied sample to modern Italians is also worth noting.
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In terms of intergroup analysis, the Deraheib sample occupies an isolated position compared to
almost all reference groups. Thus, while the Deraheib population primarily displays features associ-
ated with Caucasoid morphological complex, it also exhibits unique traits that separate it both from
Caucasoids and Equatorials. These findings are evident in the results of both intragroup and inter-
group analyses.

Conclusion

Our study of the cranial sample from the Southern necropolis of Deraheib supports both the his-
torical evidence and previous archaeological research, indicating heterogeneity of the population of
the site. However, due to the limited sample size, the exact level of morphological variation of the
population cannot be definitively determined. Nevertheless, the morphological specific of some indi-
viduals from Deraheib, both at the intragroup level and against a background of various reference
samples, is clearly observed.

Through a comparative intergroup analysis employing numerous Equatorial and Caucasoid sam-
ples from this and neighboring regions, it can be inferred that the population buried in the Southern
necropolis of the Deraheib shares more morphological similarities with the groups of European ances-
try rather than with the populations of East Africa.
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