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The activity model of prehistoric people in the Liyudun site:
A biomechanical analysis of bones
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Abstract: Recent research has shown that there are some important correlations between the
level of human’s activities and the cross-sectional shape of their long bones. Using biomechanical
methods, this paper analyses the variation in cross-sectional shape, skeletal strength, stiffness and

bilateral asymmetry of humeri, femora and tibiae from the early Neolithic site of Liyudun, South
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China, which some have suggested was typical hunter-gathering occurred as early as 7000-6000
BP cal. The results show the biomechanical properties of the Liyudun humans are more similar
to those from other ancient and recent hunter-gatherer groups. In fact they share almost identical
or very similar properties with Later Stone Age (LSA) southern African populations and proto-
historic Andaman Islander foragers. These results, therefore, support the hypothesis that people

at Liyudun were still practicing hunting and gathering during the early Neolithic of South China
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Tab.1 The basic information of specimens from the Liyudun site

%465 Burial number L))" Sex 4E#Y Age B #4FEA Bone SCALHA Phase C date 448"
03SL M3 7 40-45  JefBET, A e = < 4660+100BP
03SL M4 5 20-25  ZefER Eret | < 4660+100BP
03SL M5 % A T AR K e A oW > 5160+100BP
03SL M6 L) 30+ AR 2o 0B R 2 O ot > 5160+100BP
03SL M7 u 20+ fiv AR, Zes ABeE R ARE S > 5160+100BP
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Tab.2 The basic information of control groups

X ECA Control 1% FEA% Specimen HHEFEA

group (n) Bone

BT 1 AL333-61%, eE

fiE 1 OH62™. i

IERUN 5 KNM-ER 1481, 1808""; BOU VP 2/15"%; BOU VP 19/63%%; 4k 5t A 1 5 P9 eE

Je iy N 9 La Ferrassie 1**"; La Chaise™; La Chapelle 1**"; Fond-de-Forét"*"; Neanderthal il , i,
159, Tabun 114, 36059 §py 24059 Shanidar 517 iz

M N (fbf) 39 Skhal 4%, 5465 7659 Qafzeh 8, 91**%); Paviland 1**"); Cro-Magnon 4322, 4323, fi & | le |
Willendorf™®; Grotte des Enfants 4"*; Dolni Vestonici 13, 14, 16*; Gough’s Cave &8
el Neussing 1% Obercassel 1" Romanelli 1“*;; Romito 3“%; Veyrier 14 Wadi
Halfa 2, 3, 24, 26, 31, 37*!; Jebel Sahaba 21, 29, 38, 39, 40, 42" Afalou 2, 13, 25,
27, 28" E1 Wad 10259, 10260, 10263

ES LS 99 VLR EBEATH A N TW1-01, TW1-02™; 17 38 IR T s AE A 16 N5 Jsi s e ik, e,
KGN 15 N BEPY R ACER B BN 1T IFE RS YR IBN L IE s B IR
15 N, UK HUES 51 15 N7, Bk iRz s b 15 N7, i 20 A°

By 1 HACkEAR B liias
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Tab.3 The basic humerus biomechanical information of the Liyudun individuals
Mk (T I (A S [P I GPNIIS (AN - E TP SYT T N TR =2 A T 5 R S S = N R =
Individual |Sex [Location [Side | (mm) Body A i o Polar B R 2 L
Maximum  |mass (kg)[Total area of|Principle Principle second Cross-sectional
length (mm) section, TA jmoment of imoment of imoment of [shape max—min
larea, I, larea, I, area, J axes, ./l
03SLM3 |5 35% s 291.02 — — — — 7 1.40
03SLM3 | 50% 5 291.02 — — — — . 1.25
03SLM6 |3 35% Vs 326.00 52.03 B.67 6.230 4.650 10.879 1.34
03SLM6 |5 50% s 326.00 52.03 3.98 9.659 4.492 13.174 1.93
03SLM7  |& 35% /5 281.00 48.75  B.76 6.761 6.262 13.023 1.08
03SLM7 [« 35% v 281.00 48.75 2.91 7.347 7.070 14.417 1.04
03SLM7  [%& 50% s 281.00 48.75 B.76 9.659 5.382 15.040 1.79
03SLM7  |& 50% 41 [281.00 48.75  B.21 11.035 6.683 17.719 1.65

o OSLM7 ZWBEERAKUEEWEERAKELN SR HTETREMERLE, Kk “RAGR/MKEHEEZL”

REFBETES, RPHKETED A FSHME N FREMME F L 10000 F7 47

x4 Be R MRBEYNEERER

Tab. 4 The basic femur biomechanical information of the Liyudun individuals

FER, R4k S5 ERL

Ak (SN (AT (U553 NG SO (= €TSS N 1 TR P A e A R e el iR 5 g /MR TS

Individual [Sex [Location [Side | (mm)  [Body [IfifH % % IPolar second  [PEAEZ LL
IMaximum [mass [Total area [Principle IPrinciple imoment of area, (Cross-sectional shape
length kg) f section, moment of moment of |/ Imax—min axes, 7.,/
(mm) TA area, [, area, [, 1.

03SLM5  |%  [50% s 461.00 55.70  9.20 27.748 19.680 47.428 1.41

03SL M5 W 150% = 461.00 55.70 [10.10 28.838 19.859 48.697 1.45

03SL M6 % 50% Vs 434.24 52.03 [9.15 27.099 14.404 41.503 1.88

03SLM7 [&Z [50% Vs 425.90 48.75 B.37 21.050 13.349 34.399 1.58

03SLM7 [&  [50% e 425.90 48.75 19.08 22.311 15.095 37.406 1.48

B CRASGRARERMEEZL” RERBEITEN, KPETUEM N F5HMEHAREE

*® O WMEFRINMESEMNFEAREE

Tab.5 The basic tibia biomechanical information of the Liyudun individuals

AME ES) (B E s Rk (R IBERELGE R ORI DT BRBIERE K S M

Individual |Sex [Location [Side [Maximum [Body [f! (evsa szl IPolar second [[5iPEHE 2 L
length mass  (Total area of [Principle Principle imoment of  [Cross-sectional
(mm) (kg)  [section, TA |moment of |moment of area, [area, J shape max—min

larea, 7, U min axes, [/ Inin

03SLM3 |%  50% = — — — — — 3.09 *

03SLM4 |%  50% — — - — - — 2.18 "

03SLM5  |% 50% /c [383.24 55.70 [8.52 36.127 13.953 50.080 2.59

03SLM5 % [50% 1 [383.24 55.70 9.01 37.672 14.754 52.426 2.55

03SLM6  |%  [50% /£ [369.18 52.03 16.30 19.697 3.704 28.401 2.26

03SLM7 |&  [50% /5 [341.50 48.75 16.25 27.643 12.561 40.204 2.20

03SLM7 [&  [50% i 346.20 48.75 16.99 25.646 11.580 37.226 2.21

B CRAGRAERERMEZL” KERBEITEA, KR ETED N FERE AR

BE

A AT R T o S 0 RO L T R B T

X R RARE
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Tab.6 The percentage directional asymmetries (% DA) values of the Liyudun individuals
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Fig. 6 The cross sectional area of 50% position of different individuals in different evolutionary phases
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Fig.7 The comparison of TA, J, Imax and Imin among Holocene human groups
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