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Abstract.

Bioarchaeological perspectives of collapse scenarios have contributed to our understanding of the
persistence and regeneration of communities after the fall of states and empires. We suggest that the
osteological examination of everyday lived experience can further elucidate local lifeways during these
transitory periods. Focusing on Ancient Nubia after the decline of the colonial Egyptian New Kingdom
Empire, we examine musculoskeletal activity patterns (entheseal changes) and traumatic injury in remains
uncovered at Tombos, a cemetery at the Third Cataract of the Nile. We find evidence that entheseal
changes increased at Tombos from the New Kingdom to the post-colonial Third Intermediate/Napatan
Period; however, accidental trauma does not significantly increase between the two periods. With regard
to the elevated entheseal changes, we suggest that Nubians may have been engaged in quarrying,
agropastoralism, and construction efforts. Furthermore, there is evidence to suggest that this population
was biologically resilient, which may have limited accidental/occupational traumatic injury. We view
these changes to the Tombos quotidian experience from an agent-centered perspective; we posit that
during the post-colonial period, Nubians revitalized their sociopolitical and economic systems through
these everyday practices, which contributed to the independent and powerful Napatan state.
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Table1. Chronology of Nubia (Smith 2013)
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1050-728 Third Intermediate
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Table 2. Sex and Age Distribution

Third
New Kingdom Intermediate/
Period Mapatan Period
Female Male Female Male Total
Toungadult 12 a 10 & 36
Middle adult 19 17 11 ] 55
Old adul 15 ] 7 5 36
Unknown ] 10 1 il 20
Tatal 55 42 29 2 147
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Table 3. Entheseal Changes Scoring Method (Hawkey and Merbs 1995)

Score Dlescription
] Ahsence of marginal bone growth or pitting, surface is smooth
1 Slightly rounded cortex, elevation apparent to the touch; no

distinct crests or ridges around margin
2 Uneven cortical surface; mound-shaped elevation; no sharp
ridges or crests

3 Distinct sharp crest/ridge formation creatinga deep
indentation with a clearly defined margin of bone

4 A shallow furrow is present, creating a pitting into the
cortex (< 1 mm deep)

5 A moderate furrow is present (1-3 mm deep, no longer than
Srnrmn)

i) Marking pitting present (> 3mm deep, = 5mm long)

Bl idlmall ol il by e (3) s

g@uﬁh\)ﬂ\o&&@M\c;\é ugbjjeﬁgrduﬁ}
Hawkey and ¢z 5l L) 4 yall clilbll ani (1) -3l
DISE 58 (e S Gady Lagd dad Clasles (Merbs
GAlily dbe Cwen (2) LE;@J\ CiSlaall ‘;A <yl
}uﬂ}é}uc@ﬁ@}Mu_\me\M\
MWL\M U\&u\yu\mﬂ\@.«;u&aj(:”
Ge die 17 e Jlad) o) & geladldl Uas
o) auall L) 5 4, 6lall Blaliall 3 dgliaal) 4oy )Y)
JS ) 5 eVl e 3all Qilas 1) Al (4-2 JSG 4
L gie 4 ,lid ANCOVA sl Jidas axdiaf sas e
ALedd) g Lo 3yl Clinmd Aulagl) i Canl) 8 sl As o
B oay 4ts A AEY) 5 ) Aaal) 4 eadl
O (Raadaal) ) i) Aliliee pue ) yatia Jass gie Jalail)
MM\@(@js)ﬁ)W\u\M\sz\}\m}
AR A Ul Jale yiie ial el i e
Sl 13 o gy ASel) o liaal) b ol yual) e 5 jilaall
Adie ) aie e el Gl juriell Jow sie Jaded ) Javeay
& Jaa 52 LS Jazall Jass gl }l:u}h) el & 58 e
e A8 S Jidaill 1 gl Al aay (6 5 5 Jshad)
Cheverko et al. 2016; ) _oAY) dux=b,ll Jdkdl
.(Hubbe et al. 2012
Oe Sl L0 g3aa SIS 4 m 5oal) i) clilaY)
Qb Gty 5 AlSell Cdliaadl 8 Las ) @l il
Do 5 Sl a8 Oaal) gl 5 ddapnll ) susl)
iy e LS 3 dpalaal) il il Al 5 (1995)
Aaadaal) Cle giill o3 (o)) Ly 5 ecs pial) Jaliil) 4u i sale)
Wy Cpebin ) Cililal Ao Ll iny doali diuay
Al 2 guad) L ol g 501 Gl Jall 8 i pe LS
Buzon and Richman 2007; Judd 2000; Kilgore )
S UL S Lin Caeniiud 8 (et al. 1997
.(Ortner 2003:158) __Sidll aladiuy) e Yo 7 g 52l



Tabled. Entheses Examined and Biomechanical Function (Standring 2015)

Joint Muscles/Ligament Attachment Biomechanical Function
Shoulder M. supraspinatus’ Greater tubercle of humerus Arm abduction and rotation
M. infraspinatus
M. subscapularis Lesser tubercle of humerus Arm rotation
M. teres minor Greater tubercle of humerus Arm rotation; adduction; extension
Elbow M. triceps brachii Olecrancon process of ulna Forearm extension
Coronoid process of ulna Elbow flexion
M. biceps brachii Radial tuberosity Elbow flexion and forearm supination
M. brachioradialis Radial styloid process Elborw flexion
Wrist Common extensors Lateral epicondyle of humerus Wrist and finger abduction; adduction; extension
Common flexors Medial epicondyle of humerus Forearm pronation; wrist flexion and abduction;
finger flexion
Hip M. semimembranosus’ Ischial tuberosity of os coxae Hip extension; knee flexion and lateral rotation
M. semitendinosus’
M. biceps femoris
M. gluteus medius Greater trochanter of femur (anterior aspect) Hip abduction and medial rotation
M. gliteus minimus Greater trochanter of femur (lateral aspect) Hip abduction and medial rotation
M. diopsoas Lesser trochanter of fernur Hip flexion
M. quadratus femoris Intertrochanteric crest of femur Lateral rotation and adduction of thigh
Knee M. gastrocmemins Femaoral condyles Foot and knee flexion

Patellar ligament
M. poplitens

Tibial tuberosity
Medial surface of proximal tibia

Leg flexion and extension
Knee rotation and flexion
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Table 5. Entheseal Changes Mean Scores (Left)

New Kingdom Period Third Intermediate/Napatan Period
Joint Muscles/Ligament Mean Adjusted Mean n Mean Adjusted Mean n r
Shoulder M. supraspinatus/ 070 0.53 27 1.95 2.20 19 0.000%
M. infraspinatus
M. subscapularis 0.64 0.46 25 1.89 2.14 18 0.000
M. teres minor 077 0.68 27 L26 141 19 0.119
Wrist Common extensors 1.58 1.37 31 2.73 3.02 22 0.000
Common flexors 0.94 0.70 33 1.39 L73 23 0.026
Elbow M. triceps brachii L.36 1.24 22 1.38 1.49 24 0.498
M. brachialis 127 L18 22 1.83 1.92 23 0.036
M. biceps brachii 218 201 22 213 229 23 0.523
M. brachioradialis 126 L13 19 1.95 2.08 20 0.004
Hip M. semimembranosus/ L75 166 48 2.94 3.07 35 0.000*
M. semitendinosus/
M. biceps femoris
M. gluteus medius 148 132 23 241 2.58 22 0.002
M. gluteus minimus 1.43 1.23 23 2.23 2.44 22 0.005
M. iliopsoas 1.32 115 22 2.04 219 24 0.003
M. quadratus femoris L00 0.87 25 1.96 2.10 24 0.000
Knee M. gastrocnemius 1.32 1.20 22 2.13 224 23 0.009
Patellar ligament 118 100 17 2.39 2.55 18 0.000
M. popliteus 0.50 0.48 14 112 114 17 0.058

*Values in bold indicate significantly higher {p = 0.05) entheseal mean scores in the Third Intermediate/Napatan sample.
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Table 6. Entheseal Changes Mean Scores (Right)

New Kingdom Period Third Intermediate/Napatan Period
Joint Muscles/Ligament Mean Adjusted Mean n Mean Adjusted Mean 1 P
Shoulder M. supraspinatus/ 075 0.51 20 2.35 2.56 23 0.000*
M. infraspinatus
M. subscapularis 147 L16 19 217 2.41 24 0.006
M. teres minor 1.47 1.24 17 143 La 23 0.48
Wrist Common extensors 2.15 L80 27 2.79 3.19 24 0.003
Common flexors 0.96 0.69 26 1.67 1.99 24 0.001
Elbow M. triceps brachii 146 1.38 26 1.52 1.62 21 0.488
M. brachialis 1.26 119 27 176 1.86 21 0.051
M. biceps brachii 1.91 1.84 22 210 217 20 0.481
M. brachioradialis 113 0.99 16 2.24 2.34 21 0.000
Hip M. semimembranosus/ 2.60 247 35 3.37 3.51 35 0.001
M. semitendinosus/
M. biceps femoris
M. gluteus medius 117 106 24 2.75 2.87 20 0.000
M. gluteus minimus L13 1.04 23 1.90 2.01 20 0.019
M. iliopsoas 1.00 0.76 26 191 2.19 23 0.001
M. quadratus femoris 0.93 0.73 28 1.96 2.19 24 0.000
Knee M. gastrocnemius 0.90 0.73 20 2.10 2.25 22 0.000
Patellar ligament L17 0.95 23 2.10 2.34 21 0.000
M. popliteus 0.30 0.29 20 1.29 1.29 21 0.003

*Values in bold indicate significantly higher (p < 0.05) entheseal mean scores in the Third Intermediate/Napatan sample.

LISl sl iyl ) Jaws sl 505 (6) sas
(el )



0 cilue 1S ST cileacall daddaall @l La5al o
Laal) iy yeael) ASLeall Cilipny A5 jlie 4%5/AE JMaaraY)
phe) Al JSLa ol o) diu 8 Clesall sda @yl
e (oSl Bl abie Al il adae oSl (el
‘;MM‘_J;\ Aaiil) g_u\.Sg_u;(Lg‘)z.\A\ bl
‘_;r_\ .Lasﬂ ah\j cA MJ\AA 4_\.\.1/441\_\1\ JMY\ a).\ﬂ c_iL\.ﬂ:
(7 d52n) Aaall 4 jead) dSladl) e

Jaall Slbal (o manll Glllia o) Gleacall il & el
4 paall ASledll ae A Hlae AU Plaazayl 58 A
M\ <l \_uLm; CLaSEAN 228 uS.\ r‘j IR & 44_\.\.‘AJ\
Gledall 5 Al D3lzall & &l il g_:\_:Lu g dic
S 4/ JDlaaca¥) 358 clie G i Ll lae
ile gl (0 inl) LB 3 el 5 siasay & eaie
) gl llal Jare b paill

Table?7. Traumatic Injury Frequencies

Third Intermediate/

New Kingdom Period Napatan Period

Injury Present n/N Injury Present n/N
Humerus L6% 1/64 2.0% 1/49
Radius 3.2% 2/63 4.2% 2/48
Ulna 0.0% 0/61 4.2% 2/48
Femur 0.0% 0/67 2.0% 1/50
Tibia L8% /57 4.3% 2/46
Fibula 1.9% 1/54 2.1% 1/48
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