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Abstract

The origin of human handedness remains an unsolved mystery, which is listed as one of the 125
newest frontier scientific issues in Science. Could the answer be found in the forelimb behaviors of
non-human primates? In this paper, the handedness of several typical primates from Changsha
Ecological Zoo and Guangzhou Zoo was investigated, and the main results were as follows: 1) Sig-
nificant handedness inprimates was not directly related to how close they were to humans. 2)
Among the primates species that walked by arms and legs, there was no significant group han-
dedness preference as well as all of individuals in this group were ambiguous handedness, al-
though there existed a weak right-handedness preference. 3) There was a special handedness
preference in White-cheeked Gibbon (Nomascus leucogenys), and its locomotive behaviors were
opposite to non-locomotive behaviors in handedness preference, which might be related to its ha-
bituation of swinging in trees. Based on the observed data, we speculated that the emergence of
significant handedness preference in Human might be earlier than the time when Human life were
from tree to ground. The ancestors of Human developed significant handedness preference like
gibbons when living in trees, and there might exist a close relationship between Human’s upright
walking and handedness preference.
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1. 51§

FIF- 1 (Handedness) 8 7 A2 48 M — I [ 1) 575 — B 0], BN —4F55 2] 55 — A1 55 FR a8 5] — R - (i il
o FIFPERANRIRHEZ —, HIEJE AN RKIY P R E R RN R Gt it 7L [1] -

EAEN R KRR 7, Westergaard et al. [2]3A AfE T (Macaca mulatt) 55 54 7] B 4775 BEAR K
P EARIF. SR, BRAZELAL, FERAATAT—Fp R RS EREARKCE E R F VA s oT DS )
75%8) - [3].

HAT, T NEBHA BRI TVl 00 B R A PR s 1) 5 AR A FRIE R &
BR, HAFHEKWERGATRLNAERSR; 2) FEHABKESREREZIE, mELLFF,
WETE Y N I SR BE R A R[] [4] [5] [6]-

K N F MR 32 B0 =Rt 1) LRHRERBFRDL, IR T b i 7= A2 2 B2 th 2R
WS ATE IR, NIRRT XS AR AT =4 TR 43 L[4] [7]: 2) #RAE5r LAul, WONTE
RS BONTIRET, HASFER TR IR, (ABEEAES MR, 53 EBHAXIR F R R
AR BRI B F AT AR, AR TR A[5]: 3) FHIET R BB, INATF
PANE F F B R LR, BEE N R TFALESNERME, akiaT 2640, ™= 4E
HRTFIA8].

JUE IR UL A — E IRHE, AR 15 20 R S A T, DR N 2SR 3 9 A U ) Rt N\
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1R Science AR FCHT AT “ At A ATVE ) 125 R 2 —
(https://www.science.org/content/resource/125-questions-exploration-and-discovery) .

ST NEA TR ) i) B2 26, JRATACAAE L J7 AT S8 S PRI 7T, PRl — 243k
PERRAEENY, WG G3 Hr HoR T IR SR vl e B T AR PR VR ) R PR R AR TT

2. ARF=*
2.1 IR RTIR

KW AESIME ST M EAE R Fi R . BTE KIS & =i, MARSE A g, A
FEA KRR PR gk i 42, Z@EBCAER] . [N R F 202 kg, SRR yhEE, YR, SiEE
TR AR SR . B IR R KESNWEA Z NS SRR X, GRS E B HIE R,
REKINEZENES), AR EINZE =SNG X TES)[9] [10]. ERKID AT WE X A 7Rk
(Erythrocebus patas). &% (Macaca leonina). £¢f(Chlorocebus sabaeus) 12 I &% (Cebus apella).

JEEALT MRS X, AN T IUER R, MR, TENERK, dbohkfimhig, SRy
N A2 hm?, S S RIREIL 37.3 hm?, HUBEFEONFERE, SN FERESE, BKEE, [N
R 7R 1) R RS BN G EINAN GG, HAEEER 5K shY i B el (R 2 St
iz AR SR B FEE[11] [12]. £ MBS R K K34 K R (Macaca leonina).
K B M (Cercopithecus ascanius). 22242 (Pan troglodytes) Al 4 %K & % (Nomascus leucogenys).

22. HEBEITHEBNEN

S22 AR SCHR[13] [14] [15] [16]14 AT 58 vh Bl S RSB WIIAT AR ALE LU T

#3117 M (Locomotive behavior, LB): fi R K@i VU Esh, MN—ANH7 208 5 — A7 1
TR, BIEEHTNATES M, {ERRSYZ M IR, URIERISY 2 b2,

$%E17 H(Ingestive behavior, 1B): 5 R KKl WF K S EY)(BFEEDMIR. 22, 1. £, R
SEAE), PAKAKOK. W, BEsEURR I B,

P E474(Grooming behavior, GB): . H LM EMPEE, A2 M ARREELR, FHEEE
B — AR B R BN Z A B

#5447 (Carring behavior, CB): 18 & 483 — R KB AR B LI IN— b #5522 55— Kb iyt
2, fEUL AR Py # a2 — RFT Ry, DL B i N & Bk .

55447 N(Agonistic behavior, AB): fEANFME . FKEEEHF A BN 745 &Y. BAEE LB OfFE
FEAR N B4 2 MO BT R AR — R BB TR IRSEAT M

HAhAT Hy(Miscellaneous behavior, MB): s&F5Fk T L T M LLAMGHABAT N, QFEIEAIT N, €T
N HEAT N,

2.3. BaRER

T AREUN, BERE, HINEEROR, EEEAE BRI R KRN, EERPUR GRS
TR . ST ARRECR, BBy, BT B EIN R ARSI IN E EERIH AR ORI SR R

XA FURT BRI, AR A AR MR R AN T S m I = rh, AR A dn i B XA B AL AT AR
BRRG, EERGEBO. KN TR, 5 VAR REAT MR B AT N B R S Gt
BRRa S ERS

FERARGE I, X TR FALRK AT ICRELEF— AT AN, 25 AL RN HE
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oA, B AT AR E 7 — DA RBAT A, TTUARDUF N E 5 AE AT .

FEBCARFIRUE I A TE OL R » 03— AT NIRRT AT I, DGCSRER — IR RO OL, AT e 8
T RN R

BTN, REKRNFRIEREZ), S MEAE SAE W Eo S S+, i —MF,
JEEERALNRIIZENAT T AL TS AN TG o RIS T mAl RERER — AN Eefil ST MK T 9 A T
LRI PRNTE WERAT, ShWIHIXUTHEA MR SC ). A BB RG24 h, R P b
itk WSSO T .

EREAT AT, VAT ERREYREIBENOPRERE, BEELRZREF T E5H
BRI T AT TREAN DT AR, BETS5EAN DR FHACR KA T fE A
DU, ACF ARSI R AT RO IR B A T

FEHEAT AT, Rk EREBRAT NN, CABERGTHSAR R S F A T HdE . AR
B, EHRET, WRCFAMB AT, ERNT, WAL ERIET, —REBATAMGET KA F.

FEIELAT T, LI h B L R T A R R T o

FESEFAT AT, LA — UGE B I TN — AT, —IRSEFAT I IGE R — IR T

2.4, BIRAIES 534

B EIRAT AR SN Microsoft Excel 2019 T/ER, @ EIE M. ZEHA R ANEAT At
AT R F A i 73 B

LEH) 2 M T PRI, S 290 R PR LF$5 % HI (Handedness Index), LA K ) - 4715 H ) 46 5% 18
ABS-HI (Absolute value of HI)XJ H ATV & f 5 JE AT HE FE[2] [16]. A FHRSFN R, 2o FAIR S
L, MHI=(R-L)/(R+L), HI KEUHETEE#E-1.00~1.00 Z.[8], A LAHRYE HI §)1E 75 5 5S4 1) A
SRER(TI

MRPE G A A W JE 3, Ml s — MR A T BOE T R S IR 70% LA R,
YONZHE R R A B2 R TR LS (P < 0.05), 1/ T 70%FH, FIFPEREF LR A &2 (P > 0.05)
[17]. B —A REKEGMBEAREA BEFF MR, 3 HINKT 0.4 83 /N F-0.4, 14 HIEAN
F—0.4~0.4 I, ZFER RN SR T IS . ABS-HI AE g HI £ 5658 0] ] FF DA & T 0 e 5
TEGE TR, K BEART ABS-HI MLARER RN ANA TR ABS-HI AR N B LA 43 21 (197 34
AR SAMATT &, 24 HIE A T-0.4~0.4 Z FEF, @ UCHZAMERMEG FIFHEmLE, R HME, MY
HI /NF=0.4 BEAZERITF, HI KT 0.4 1R FIF.

MR RACHEF AN RV E, RBIEEWRE T 6 20E, il E 5 ARG LR BE. 7~
e KM . KRR TR, S5 ARG REGERERNL., BEEE T AR, 5AKN
SRR FREGE[18] [19] [20]. TEXT U HEAT IR FRT, KIMSEL KR T UHET .

3. HREHHh
B T B BRI P A Bdla b, AR B 18 43, R 5 /i 50 73 10 7.
3.1 HUBATERR KENMEFIFiE

HIE 1 I, TR H S NSRMIZRG I R UM, DU RAT AE 1 RAS S PR AR R AT S 25 AR A
WL R A BT A MR HIE 239 T-0.4~0.4 2 (8], J& TREF T AL, FHlEMEERZ, Prgn
RIUAYR A HI B KT B8 T 0, X R AR AKCT B, EATRE R AT a8 A FAE A R i LS
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Table 1. The handedness of several typical primate species that walk by arms and legs

= L OJLMRERMEMEETERN R KL FIFHESR

Yyl AR BEFF JE AT AT HI ABS-HI
SRR 3 3 0 0 0.05 0.07
7Y 3 5 5 0 0 0.00 0.08
KRS 6 6 0 0 0.05 0.08
N/ 9 9 0 0 0.05 0.09
R A 29 29 0 0 0.02 0.10
R 3 3 0 0 0.04 0.10

IRV AT AE 1 RAC SRR AE AR KT B0 235 AR T A 4o (5 L) T v e 54 B8 A — 7 Vi
WEEH 5 NSERG R R IR MR R A (K 1).
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Figure 1. The handedness ABS-HI values of several typical primate species that walk by arms and legs

F 1. LR R MR EE I TE N R KR8 FI F £/ ABS-HI &
3.2. BIBCHIT(E BT MR KA FI Fi¢
RG22 SR AT R EE, AW AT ) A B B R R 1, BARTE L RIDU AT E I R K2R3
MHRE, KR shiT N SAER BT NS SAE — RN, WIRE RIS ZH K EHAR T, (5254 %)
TS AERZNT NI RIS, R—MERIFE ST A FFERE AT NES A 1R B (PR F i, FLREAR
ABS-HI (BE4T R K EIME L9 0.40, 1 ABS-HI (AR 5047 ) T S48 W) &k 0.62 (5 2).

Table 2. The handedness of Nomascus leucogenys
2. BEKERNFFMHT

H AR o e R (hEai)
A (i) 69 038 0.60 0.38 0.60

B (i) 69 0.45 0,67 0.45 0.67

C (k) 62 -0.33 0.56 0.33 0.56

D () 66 -0.45 0.64 0.45 0.64
FRIME 66.5 0.18 0.28 0.40 0.62

E: A By Co D AFEAH OB AR 5 -
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K E R ST ) HE S5ER 30T A HI 2B AR AR, £—ERE L EI—Fxm
KR, HHABRKERBEAERNTAHSIERIIT NOLHERERT 0.4, FRXIR A fixf% C #
ABS-HI R KT 0.4 (3L T R 5 00, %R AR 3h1T 4 ABS-HI ) X? = 0.001(P > 0.9), Xf % C [f] ABS-HI
) X2 =0.012 (P> 0.9), X% A 5% C /T 0.4 (HUE 7 & 0K 535 R TR I i, X
B BATHTU SR 1 A KB R R A BB R TR IR (A 2).

D (i)
C (i
B (i)
A (HE

-0.80 -0.60 -040 -020 0.00 020 040 0.60 0.80

A () B () C () D (i)
HI (#) -0.38 0.45 -0.33 -0.45
HI (GE) 0.60 -0.67 0.56 0.64

HI () HI (GEB)

vE: #%, #3847 N(Locomotive behavior); FEF, FEFEB)4T N(Non locomotive behavior).

Figure 2. The HI comparison of Nomascus leucogenys between locomotive and non-locomotive
behaviors

2. BRKERBIHITHSIEBHIT RN HI EHE
4. wig
4.1 RKEMOFIFHRFSHENERNXR

AWFFERI, FERRKERBHIEN R KRN, B AR 235 R TR i, T LsE
FFTA MRS IR G T, IF BAERAKT L 2BRES A FIEA IR .

BHMA NN, BEESNKFBT AR SRERARL, HHREERIEMIEAN R KR,
REZ RN B 835 A TR i (R A T7), (EABTERET, RS HAl F DA DU R AT E AR A R
WRBWER TPk o J7 T RO DL —FE, BORIREFIT, MBI AU B BRI 5 NSRRI
GRATE, HAREE BRI, HAEA SR T wWLr. Rk, RS T
SHAWRR R KRN ISR G R Z A A Re oA BRI R .

4.2. RTMBATER R K XTI F R S5 A REFEE

VU AT 3 E FR AR N RASSEZN M R T P Al 588 P2 5 L RN SRR SR G0k A U A O R (] 1), X
—IL R RS RSB e R ER LA R EBRE O S 0A O% . RIS 5 I EURERAL/E 800 /1
AT RIEE S NSRRI e bt Qe 2 1 ORI /25K, JF BAE A R p 7 A7 K BRAN K R
AL, LRI BRI 450 5 ThREE— B B IRk [21] [22], A T2 B 2 R BRI SCBCHT, BRI AR AR K
KWL A W IR TR, e RO e R INEBRBCA KINEBRE OS2, T2 B B A 1 i
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11 [23].
43. KT AARBEFFEGIF)EFERIEIE

e 2 AP 2 fros, KRR ET NIRRT N, BB R 3 53 A P s, e
JKE SRR AT S b, ME—RERGE M LRE AT B AT E AR AR K. HLAER A BT
ATESH ST, BRI REER TRt ik, TR 5 — R A T I Al s 3l X mThe 2
NI BT N G AR BTN L (A AE 3 A T i 22 5 R R 2 —

FOBHK B RAE L S B, SRIVESIAT AR 7 St T # 8, aijScre st EAHIER 3, ik AE-T
i, XA] e TR AT AT N S AR AT IR TR G 1 DU S I 2R . R, i R
5 A DU AT E AR N RS R 3047 9 5 AER s AT D9 BRI T IS 3 BA DRI 0 A, ANEIROAN—
W, I HNRAE IS ) 825 A Tk 7 T A 2 R 5 K B R AR U BE T RE K T 5 JR AR R A AR R, T2 AE
B JEIINFFIFE TRALRH TR, A 2l KRR N S X 5

S50 AU SN PR A O 5, ASSCHR B BRI N SR T A (i 7 A A ) AT g 71
NEIZAL RS _E BT AT A IS (i 18] ASRIZAHAE R B AT R AR, (SRR RO I A
FHEA G, TSI LR BRI K AT 2 )5, B A EAATE T AR s ik, R T Al
BEORTF), R NS EAIATE M3 Je SIS R w] e 5 NSRBI P i 8 R H IR R 1,
ARFRW, NKRE S E R AP 07 2E[8], Attt BATE R I, NFSEAAEE ML 2
I, EOETHIPRIES, ZJRELTFRRAEHC AR, ARMHERONH EE 2 Hirh a1k
RAZFEFZR, 5 RANARAEAAEFE 55mtl, @ KWK EMRER, ASRBHARE LI
(A AT W 4

B O
U VDA S 5 1 M S B ) TAR N S AR 45 F BA T SR 5 7
E&WmE

4 [E R 2 A G AL I 25350 H (5202010531023) 5 FE & kAR A BMY I Zxit-R1) 50 B (25068 [2020]
131 555 2983 1), & KFEAR AR L EH T H (JDBK2020033) .
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