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Abstracts: In the stone artifacts from the 2™ trial excavation in 2010 and formal ones in 2011-
2012, 136 retouched tools are chosen to be studied in the present paper. Denticulates, notches and
scrapers are the majority types of them. Borers, points, projectile point, backed knives, burins
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and becs are parts of minority . Raw material is dominant by high-quality quartzite (92%). Tool
fabrication are based on flakes (99%), which are mostly complete flakes (74%). Most of the tools
were retouched unifacially (91%) by direct hammer percussion and are medium size. Pieces
made on flakes were modified overwhelmingly on the dorsal surfaces(80%). It is observed that
many retouched edges are straight. Most tools are displayed single layer of modification scars
with index of short retouch-invasiveness and high retouch-length. The retouched angles of the
edge became larger than the original ones of the blank. Tanged type were specially retouched for
hafting needs of the tools. All these phenomenon presents some positive behavior of ancient tool
maker’s adaptation for their life environment at period of 50-65Ka in Middle Paleolithic times.

Key words: Retouched tools; Retouch technology; Ordos; Wulanmulun site
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FAORFEX 2012 4 J T R S0 AR AR (1) 13146 A7, R LA 985 h 32 (86%) ,
UONATHE (12%) « BEA (2%) , AEbs. FRRE . B, E5S M (1%) o i
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Tab.1 Retouched tool classes and frequencies

Hn Peikizigs  MEREy  EIEIRR O BRR RWRERY BOSAU) ;i REZIAE SEeRESy St

BN 51 35 33 9 3 2 1 1 1 136
LL451% 375 25.7 24.3 6.7 2.2 15 0.7 0.7 0.7 100
HI 28 AN RILE T LS4t 28, Ak 87%; BRab B Huflh 6.7% 4b, HAx%%
BRI AL 5% (R 1) .

1.1 $Bi57)3%

511, Ay Mgl B 5 1.8%, W T H B E Y 37.5%. W4l 75w 4 h
BRIV A ) %, LRI A2, A5 46 1, AR 70 B AR 90%; XJ) 54,
10%. Forb, FI)HEA Z) AR YE 7) DB T — 2 M ). B TR T), By
W24 25, 18 Fl 3o XU IIHE VT )4 AR HE 7) A AT RE—25 40 W J) . XU 7)™ T
BT, HErh 3¢ 1AL A

FRA 11IKW ) 11684 (& 1: 1) , WA 728, Hoh—7)8 7], —J)hET). IR
BEA TV U 1A s, B IVALE B o K5i 2707k 88.6x52.4x16.6mm, i 86g. )
GAEHALE A R A A, R A AR i — EE SR ST, T IE
Mo TG E A R IAGTEASUEAKR, BHEGMIIEIEEIEAR A i A5 il %
B NGBRRE,, A LETEARLS: BEERREN 2 2. SR E
BRI, ki 4.4mm, A% 2.2mm; 45 4 8] B 3.1-16.5mm. 7] ff 41°,

A 1IKW @) :1633 (& 1:2) , HEJIEA 7) 8. JRRA b L UF (40 i, BIR
TIRA o K58 439 65.2x51.4x19.8mm, i 560, %A1 B2 A 032 th i /> 4o i 4
B AT AR BT B, BRI #8174 M A B . B3 B Bm AN A )
W%, MITITARIER . TIGAEFN A A GEAK, EARE T 5 A B AIL
o B2, ESHA, AR I, Pk 5Ok 3.8mm, B E 1.4mm,
BE A 0] BE 5.4-9.8mm. 7] £ 67°,

A 12KW ©) :257 (B 1:4) , WHEZJV T4 R R b A GF (4 e . BIR
AT g, AN Tk DR T T3 A8 A — AN AT T ) BT T o s, RO AR K
JE53 5Ky 33.1%x27.4x8.6mm, 89, & FE{ B AL A i AN, Ao T,
HA I A TE T, ZEE R R e 00 Ty AR S ARSI MR R D W HAS P A
EHRAGILEEA L B T8AL . BEEE A 2 )7, ESHm, SEE
etk 5 — R RBIANE, AT WA M. BB P2, A J) ff 63°, A
7] fh 68°.

A 12KWL ®) 273 (] 1:3) , WEJIAR A I 85 . OB A TS U (1 A7 95 . BIR
NA B, RIMAWATMAA R WILFAT: BHA 4 FEAS, Esica— 1 ek
R IER LB ST XU S A AL %2 AT A Bk b, R AE AR
TN AT B T, AT SETRE T T RS RN . A G KR N
51.1x29.3x18.7mm, 7 20g. 1&FEALE KA BN, 6N o X s EEAE
2RI T BB B A > . TIGAE TS A MBS AR K. BEES:, 25X
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MR BT, HEARARIEE. YK 66°.
1.2 MEhas

35 1, ALEEA Il R A 1.2%, O T H S E 25.7%. AR Gk 1R ] 4 R R
(B AR, B 32 4, J5# 34k, TARIE MIER B R T 20, Al A M BRIRAT i IR
IR Z AT, Bk 24, 3 18 .

FRAC 1IKW @) 1144 (P& 1:5) , AU ss, R R Uf i 47 9 . B VIR
FFre KRN 42.3x31.4x15.8mm,  H 17g. 7] IEHEHLEPEAT A Fr (A i 500 £ i
Ab, IEWIN L. M 2 R FT A, AT LR 3 AMEIE . B v 16.1mm, 5 4.8mm, [
BI)ff 30°. AN, FEA N IR RS A ETE, BT —4&IUEY), I
86°, HEMlZIsA)E T2 G a4,

FrAs 12KW 8) :456 (14 1: 6) , FLIUEds o J5URF A Bt A o i 4 o, B TRV Fe
K58 S0 K 40.4%32.7x10.6mm, 119, 7] FMEEEFAE A R AL ST G Ak, & W
e M2 2 RETHIER, TR 2 JZ08 4 MBI, 58— )24 3 MBI, 4T
HMN TR BJEES A B MBS — ZEE R . B EE 9.0mm, & 2mm, 1]
L) 81°,

1.3 FIHI2E

334, WS AR 1%, b T H SN 24.3%. B 4 XTI AN, Higx 29
R385 9. 9) o TGS L, A EI) S 7R J)E g = AN, 50 16, 11 Fi1 6 14,

FRA KW11S26 (18] 1:8) , HL[UIJJE &% o JRURE Ry R 4 (1 A o . BN 117
AR FEBIRMIETA —Ad SR B, (R CUfIA L H 4 35 ek T HEAE 2,
UARA Y, K557 51.7x37.6x13.5mm, T 28g. J)SAEFIA Bk AR AT T
ol B Frasi, IE RN Lo TIGEBBONREL B s REk, /00 W= 2B,
HIHIZS TG, KELSRAE LA, 705 4T HE S A NS 7] 54K
28.9mm, ZJJff 81° iZARAS LA AT R A R A AT T GAHRE 6 [ 4T o T Bl — AN M B B e,
TEIRFG RS RGBS B S HR N —MIES

FrA OKW @ 17-7 (] 1:7) , L J)EIEIE . R Bt br (A e . BV
BUA R SRR MK, K925k 60.9x46.9x11.5mm, & 359, JJZIEHAE N A
RN, IERNT. ZJSEREREE, 200 R =2, &h— 28 MEERIES.
KNI T8, ~FATHES . D)% K 44.8mm, J)f 710, 5 I)GAINTI i ikt TIB B,
I H AR I R 2O O B E H — AN EE PR T, BARA R T T — AN ek
WA TR, 2 A B RRR A A B B SR

PR 12KW1 ®) 1247 (8 1: 9) , HEI)EIHIR . JsUR A B AF A e . BIRA
A, MEIHEIE B 2 o R A 58 52533l 4 37.6%35.5%6.8mm, H 10g. 7] f& 34 &
AR, PRIEH, IXTE S AR EER D R TIEEIARE RS, A 2 )2
B8, HPAMEBRH AR MR I IEM. Y E, &K 28.1mm, 7] 73°,
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Fig.1 Retouched tools of the Wulanmulun site
HA5 7 (L 11IKW @) :1684; 2. 11KW (@) :1633; 3. 12KW1 () :273; 4. 12KW (6) :257) ; Mk (5. 11KW @) :144; 6.

12KW (®) :456) ; F|H % (7. 12KW1 (8) 1247; 8. KW11S26; 9.0KW (D) 17-7) ; 23k (10. 11KW () :1604; 11. OKW (5) :59-
6) ; Bk & (12. OKW (5):S26-1) ; #H % 71 (13. 12KW1 (5):274) ; 45 E (14. 11KW @): 68; 15. 11KW @): 127) ; % % (16.
12KW (6):250) ; EEZ|# (17. OKW-C19)
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O, LIS EEY 0.3%, T H R 6.7%.

PRA 1IKW @) @ 68 (18] 10 14) , J5URF A O U A 08, B T BA . A
KeBi JE 53 A 37.2x25.9x9.7mm, T 99. VIS E A g s, E RN T, LN
BT, g3 fh 101°,

A 1IKW @) 2 127 (8] 1:15) , JURRA UM b i A oy, B A i e bk
K J543 )k 32.1x27.1x8.4mm, T 39, )k FH T LTI [7) AH X AT 3 0 THI 14 7 1 46 L 1
B AT IS BB R AR R . 9 99°.

1.5 Z2kse

3k, L HAEBHM 2.2%.

PRA1IKW @ 11604 (18] 1: 100 , J5ok} 4 b 84 (4 o, BN A, HlT
G IIE BN, ARefhw JLRAARA . bRAK S 25 7k 43.6x37.2x14.1mm, 259, &
PR E A R A ZE L, IE RN T, AR R AR AR . Il R — N K
IR G E SR AT 0 v LB LA R B e e Ao A BRASBE, il GBI AN ,
17 HAS B et A A GE LR RIS, RIZ AR AR 9 ) SE B 2 il B AR RIS B L (R 4
o RIS FIANGE, R 71,
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FrA OKW B :59-6 (P 1: 11> , skl i UF ) A0, BIR A R ik, brA
K58 50 ) Ay 49.5%41.4x22.6mm, E 38g. EEEATE A O AN B I A4 R, E
To BHRSH, LR =2 B0E. B E M RgMERIh ., R 78°%

1.6 B AT

21, TH S H0 1.5%.

FrAs 12KW1 & :274 (] 1: 13) , OB RS I A de, B VA e br
AR L3k 71.1%63.7x15mm,  FE 40g. M BR AT H] I 43 A nl 0 e 20 00 o 58 5 1) )
e BE, AR A BT, B T 4 N T FHRTN S . 4T3 BT A
AL ATAE R, IE R T, B, SR b Lp TR a AR, BB 4
ML WA IS B, ff1 5 382
1.7 BIRES

1. hrA OKW B :S26-1 ([ 1:12) , JsUkl A R AF A i B A AR,
I BRI, A DU e LB . AR AK B SR 4 S 45.1x42.7x20mm, T 38g. &
A B A A MR . 2o iR R s R 7 =K, FoeEokmi 2>, B35 f
FEARAIARBE, 1A% 89°; TEAE ML ANKIAARAS AR A FATVE, T S48 7).

1.8 BEZI2S

1 4. ArAR OKW-C19 ([ 1:17) , JsUkl A MR IF iAoy, BN AR . WAk
Wi S0 A 38.8x25.6x11mm, T 12g. iZMERN B FALE A G AL . P Tk
el G AN, BN F T, AR 13.2mm; FERUERH TS S 1 S
W H— T, INER— AT, 5K 9.8mm. 764G T I3 T A i F 3 1m) I
FIH AR AN AR TR RN R R 28 7) 11, 70104 5.3mm, 7 ffi 63°.
1.9 Atk

1F. brAC 12KW ©) :250 (8] 1:16) , Aisi Ak, JsUB A Bt R IF Aoy, .
EBR A AR, BTSSR, MU e LA ST kB A A A )
KAG FRAT SR AT 1T 200 D) R A BRI A . B B S A O R RR o o BRI T 1) B T
R, ARG A B, BRSO BRI R TR 80 e ah, H
RIGABELFIE. A RA ISR GE, Fenl e 2L F5A B IR TEE. WS rHE IR e
gt 2 ydT s, 2B FE, AMJER T —AMU . RIMEIAER SR, )
et 720, TifA 41°, FRAIK G JE 4k 45.9x23.8x15.2mm, T 16g.

2 JaRE Bk

AP SR T RGBT A ) 250k (&1 2D, BB 95%. fE5 22K
et AT T, 2 R B S LA 2 i LU ORI A SR RN s, g F o Dy of
(@ () & (©) =AY XFAEL AR AfE LU . 3 S AN [
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AW LR R B RGN ZES, A
WMTAERIG R Nk 48R o,
SRS I A S T 7 Rk 92%. Ky
BB T HARMEAL ] 135U A oes,
PR 7). MGkt W s AR AT T
Z T A ERN RIS X fE SR A
BT R AN, T AT TR A AL
M T SERLF A S, B 3
FRISEME o A7 S JSORHE ST IA 70 45 R0 1 245 o

AL, FEFTEES T L e (17%) . | 2 4 3¢ T B S RIS
SRR UL, TR B OB A L] b AN 5 Fig.2 Raw material of retouched tools

HEJFORL R R ] — 2, R USRS
g s AR T HARRRERE EBAT R AR Z 52

MBI EFR (£2) , TREWEMBELSEEA /T, Wy 74%; OO T,
BT iAo AR TEE, LI 25%; A DIAON B, HHIX 1%, %
JE R R SEBR B R AR IR R R, R, 5 ARG T RSB R 1 99% 4
F e AR B, KHRZ> (85%) W LUMIWIIL HARAT 2R BRIV R4 7 Bef IAE
TRIGBIRSN, ARSI BIPHRE BRI O TR, BHBIAZER D 52108
WAEAT BT e G AT R AT, BV B A 2, T AURIIVALA F 8o
e AR, ERRSE < 20mm (VIS F BBl o 56%, LIV AT Jr o 47%, 1 oA
BT 7 WUIIAE 30% Jedie hbvr g, T HBRAESE EEE B KR, T
AT BRI G 15 TR S5 R D

R TR B RPN R 3R, 5 2 ARG T HE TR 8 I DS G 0 ) A oo IRl 2,
SERANE B SIS NG e PR ETCE - Y DI

R 2 BARTHRERLRFIT
Tab.2 Blank frequencies of retouched tools by class
Rk 705 MR RIMIAE  RRE USSR W) SBeRA B2 — e

Kok Lt

i 41 21 23 6 3 3 2 1 0 100 73%
FRCES 3 6 3 2 0 1 0 0 0 15 11%
Y 10 3 4 1 1 0 0 0 0 19 14%
A 10 3 3 1 0 1 0 0 0 18 13%
AR 6 2 7 0 0 0 0 0 0 15 11%
VAL 8 4 2 1 1 0 1 0 0 17 12%
VIRLA 4 3 4 1 1 1 1 1 0 16 12%
Fik% 0 2 0 0 0 0 0 0 0 2 1%
W7 10 12 10 3 0 0 0 0 1 36 26%
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3 KAMHIER

Kl 3 & AN [A) S 0 T HL e R AR e R 5 1) 2 A ], 383 02 A7 T L 1 DR/ A a5
. GRERTHUNENE, £
BORSFA T 20mm-50mm 22 1), S K:
T 5 4 Wk 37Tmm X 27mm X 12mm,
VR 169, B KRS AT 90mm,
BN T 10mm. A g T B R
SO ATART S A B, AR e R
N IR AR T L AR ) b 2

PA B,
5 22 RAG AT Fy de KT 225y
A5 7 10-40mm 2 [A], Jt H 10-20mm SERTHFZEARK. BOHE
WG R ¥R, T 60mm 14 S Fig.3 Distributiont of tlhwedleingfh and breadth of
SRR KA 100mm, RfHT e
RRGFAAN, W D TR A &3 LA BEABLGT

Tab.3 Size and weight of the retouched tools

\ D > —_ y H NS
MRARANATE, TRIDZRT - e mon vwm vwe s

R BERIR ) 2) Fdl#FE AT T [ " pos po "
B BN B — e IR, A gEmm 65 7 27 26 10
KANEFA R, RSP RNE (< 20mm) JEmm 28 3 12 12 5
— AN g 86 1 16 12 5

4 BEHEEAR

THRPMEHEHEARFZEMEE T B, BHEME, BEEA. BERE. 7)
G5 LA THEREAT 0BT

MABBE T, 5 22 ARAS It i T b0 T 32 A A ik

Dl o B T H, Jom T A RBLE R ok 32, tefilh 82.5%. Sz i A AT— & £k
&, LB 10.9%. W54t ik 93.4%, T 2 ARSI TN Ty ) g
Funp (R4 o DA BWRE THFEEOWE TGN MEBRPPIRE, T m 2R
EEREEE S

AR BHRKTE, MHER D TEDRES =AMEA. — =& TR CRFHKE A
S, AT PERLS s R RRMAT Z) SN ki B, AR TIE R) Gt s A AT
BRI 70 2. A R BRI B P m AU TS B, R R &R s —FI 2R =
AL
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EPALE E A K B WIE . s M e, AAiL. R 52X 86 M5 i &
WTREHA RN . Wk TR BALE EREREN /R, Aiamail 3t
80%) . /b (7T%) THIEFAATMBEIH. #r TR (13%) &AL BB T il
i B PG A ELEPEAE AR I AN, T e D UL — B KB )
Br TAEHEALE Y /AL (6%) Ak, FAREE L a i T, B BEERAL A
JE, BIPSANALER T — AR )%, WYHTHIRE F A SRS 2 14N TH, X%
WTF A IR EEAN R o X AT RES ORHE T BUIMT 6 B 2Rt 50RO, A5
BRI 2 R B A T R A B A, BT T RSB WS RIS B,
92% 1) T H I8 B2 Oy it 56 PR A0 i A A R B B (130 S . B0 RAT N B 1) 3 %5 5
TINGINHEE R, 5 AT X FE N AT RN Z

BRI 2 5 S5 R B AR B D BB BRR R R I A B E S A, B
b TR B SE IS USRI O 3= (85%) G B RATHEP- AR EE AR =4, 308 2%; JLax
11% ANREME . WRIRIEIEI /N MIBERERE A SE, RN — P AR, D
B PRRF AL G POIRAHETAIRIBIE, $FhlE)ad, EERON 5 HREEEAT K.
B 2R BAE AT IR E SR D, HARIUER X EIPAT, IFRRGIB RIS R

METERE EF, 56% K T RAAT R, B 7507 T RRE R, 35% 17M
JREHE; X 9% AT =R Ll B, T HERBIEK. %o (K 4) T4 0-15mm
216}, FFLSERERE A T BTG M SRS R, 77% RBE2IE, 8% W
MLGAEATAT, 3% IR, R EAMMPR. IR THBB R A R
BT R HORASRFIE N SR, din S8, i KR AE 15mm DU, BB R v (14
B BATA R AR, e A WY AT o AT i S, XA I SR Aol R rp
PRI N AECLDC 7 o ANRE T DAHEI AR, R s HORAT MR AR A ]
RER BB R 2RI, A RAT A R R I U ST v et ) A o AR R . AT
FEARAE P R R A b e ok

4 ZRTRAEETART

Tab.4 Retouch directions for retouched tools made on flakes

(3| 1E 7] ] i) . panc] Wy T
ik 7] 4% 34 5 1 1 1 1
[k A5 10 3 0 0 0 0
2 21 2 0 1 0 0
i H 6 0 0 0 0 0
SN 3 0 0 0 0 0
Frik 1 0 0 0 0 0
LA SN 0 0 0 1 0 0
o BN 75 10 1 3 1 1
i HG 451 825 10.9 11 3.2 1.1 1.1
k5 TEEBAB%IT (Tab.5 Frequencies of tool retouch locations)
T i+ A i+ % i LR
HEN 6 20 25 23 3 2 2 5 86

EL 1% 7 24 29 27 3 2 2 6 100
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B PRERE 32 BN TR ) G 48 B B2 A JE IR
FEREATIIFE . TIGHIMBE B LR EEHOA A 2 TR
15 BURS 41 B AN JFURKR) AR BE 1 TR 35 G B0 a1
B BN BT AE R, LB RJEEAE HA —A
DRI EE A JAB BERE S SUA K T REZI S AN BT
JIEERIUME BB AR IR, WA BB B RE LK)
e (A, XHEFEHEHR L 74 Bl AR
PARIRARAS B BERESE o

15 BEAC S VPAG R bR 15 B SRR MY,
S W E R A AR FIRERE s A8 BHVR L 5 i3 2
IRBEFRA MR VPAL, LRI B IR I LR R

K6 gt TR WIHIES . BEAMSRR SIS L B4 TERAEEK. BA%
HRR MG K SR BONR S fR %, ki, XY Fig.4 Distribution of the length and
R TR WA B LK A B T BTAE 1 breadith of the retouich scars

KRS MACERMERE, FEA BREE TE 8T
TEIRI Y At 2 BN 2R & 28 T H B A R
BT K . AR, B RIISIR S 10 P4 16 7
KRB, TN EXMHATHE TR,
BB AL H B2 T3R5 T1 AN S K4
J)s RIEA T ER A AT K B Fa B = iz 2 B 5 4245 7SR EIY) 22 7] O ASHE L
{6 B0 AU B K DY 2K T L R BR R  R , oot
AL LA, P i s
MEF R EEFR A B, 922 ARtk T e
BERRFEAN S . OB B BE b (%) 78 43 R o] g s v AR R T) 2 75 3K
TV FERH 7] DT ASE50ES  (shape index) ™, {HASCIEASK FH Barton 4 2y
WHE I ARSI SR S ZDR A RTE A 70 1A 57 8 BRARA AR HERT, AR )5
PIZ SR P 2k o LAt IZE 2R R, 15 2110 25 S 3R DL 100 oK S BB AR R 9IE « BUE R,
MR ORI a3 i IE B S ek Ko, B8 00 #aXMoiikgst 174k
TIBAEI S D) NN (B 5) L SRR 1 EIARRRE, NIk,
M5 2) BREZIAN, WEBOK, HEik ., SAL TR D E S 15 ok sl 7 HI#s 7)

% 6 TREBERKEMREIEH
Tab.6 Edge length and retouch invasiveness for retouched tools by class

IToN R/ME FIME bttt i 22
KRS WBRE KA e KA RN RIEEHC SRR
Btk ) 3 1 0.82 0.48 0.06 0.88 0.46 0.17 0.28
il 1 0.93 0.54 0.08 0.93 0.59 0.14 0.3
Hi R 1 0.64 0.31 0.17 0.61 0.36 0.25 0.18
Rk 1 0.69 0.45 0.42 0.68 0.57 0.23 0.14
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6 TE7Ifa%it (Fig.6 Edge angle of retouched tools)

7 NEZEHKMEST
Fig.7 Correlation analysis of different variables
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