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#*1 AHF/HEGIT (Retouched tool classes and frequencies)

HA (Class) i (Frequency) E4r e (Percent)

HIHIES (Scrapers) 1188 92.6

HILT)FHIES (Single sidescrapers) 1043

W) EIEI#E (Double-edged scrapers) 113

ZJ) &% (Multiple-edged scrapers) 12

45 F KT HIEF (Thumbnail scrapers) 12

i ) HI#§ (End scrapers) 8
U 2F (Notches) 24 1.9
JEZ] 4% (Burins) 17 1.3
KAl #%  (Chopper-chopping tools) 13 1.0
RY) 4 (Points) 10 0.8
T8 (Awls) 5 0.4
7% (Cleavers) 3 0.2
F1ER (Spheroids) 2 0.2
TN TH (Irregular pieces) 21 1.6
Bt (Total) 1283 100

1.1 Fl&I3E

FHIE R TR TS 15 HuS 2 T A2 PR R 20 —26. b R%m 92.6%, 4R
870 1B AN AL & A — 254l 43 T 5 AN,

Hh TI IR 4k 1043 £, GRIEIESH 87.8%0, MARTIZMIKASH 3 AT,

a- HUEL )RS 514 ¢4, s T ENI S 49,32 (& 1),

b B IIEIEIRS 409 ¢, BGL )RR 39.2% (8 2),

c- ERMMITIEINIEE 120 ¢4, 5 EGLTIFENIE 11.5% (& 3),

SUTIENIES 113 ¢, (HEIEIE8E 9.5%0 (& 4),

ZTIFEEIEE 12 0, (LB 1%,

G SRFIE S 12 0 (J&15), Z2Eas i i R B /N A, R4/, T
KEENFEIEKA 20, SRR 250K, IR ASTE V5 A AU IR S5 53 it 3 R 30
i, WK cHERLFINIEY 5 RS EIE et 0,

SETIEINES R 8 . T ELRARUE, EI A AR AR b 70 WA B A R
[, BT LT B A R PRI R A BRI AR,

1.2 FRAmsS

SE 130, AR 1%, HeP BRI, I TARA, BBk S
HITHRESRE S (181 6).

1.3 #FH7JJE

FUE 34 (B 7). % 3 MRRATEAREN, K/MVE (3 2), KA —3, % s
BRI, ENTELREE A A B, A E 2T BEEMm AN —H B
SO UE HAS ARG, BT IR s 9 1 3 o K 0 (R 1 SR 1 JE A6 T 25 DA F Ak
B, I TSR NVE . R 2SR

R2 FHIENTREMNESERER (Data table for cleavers)

P45 Sample 1D KL (mm) F& W (mm) JETh (mm) H Weight (mm)  JfB} Raw material
RP39046 155 170 48 1038 KIBE Igneous flake
RP39029 128 210 38 984 KIBE Igneous flake
RP39028 127 150 41 ? A YA Quartzite flake
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B2 H4T)HHEE (Single convex scrapers)

)RR RGN TE A e AR st il P LAY AR, R R KA e A 45 T i 1
MO AL BELLRINE , i 5 AN BERIVEON I T, iR <U™ JE, i 7) FAETRIE R 3
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B4 XI)EIEIZE (Double-edged scrapers)

PRAE < Rl s ke sk s ain Fokm A0 BRI R A e S iy — 2K
AR R A SRR 3 PRI AR AR TR E IR 2R RO kR R SR
NFEFZARE “U” BS, BZBMRARA B SR,
1.4 L7)s8

RAZFERARA R H AR 2B B AL, AR LSS 15 s A AR ik, R



5 R FIREIEIES  (Thumbnail-shaped scrapers)

B 7 #T)% (Cleavers)
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A 10 PRRTT A e s A S SERRASAE R E R B AL BEARAE A, AARA A R
AR5 (18] 8),

w

Al

K8 R7J£% (Points)

1.5 Fif
FUB S ARARABIRE ha e (89, 1--3),
1.6 [Ughse

TERIMA G A 28R, “ME TH”  (Notched tools) iz JLANEAY, 45T H A%
(Notches ), 6 ¥ U] %k ) 47 ¥ (End-notched flakes ), Tayac 23R #% (Tayac points)
U R IR 23099 26 PR T RAAE HR B — BRI bR A,

TESS 15 s, 3 24 PRbRAS PR 2 N M dkds (9. 4—6), I T X SEhRAc iy Mk
RN HZLAG A A S ERL,  NABEHERR A SebrAs BRI AE A S B LAY A RE
P,

1.7 FEZISE

220 25 A AR — IS L R 2 TR SRR LA IR B T Pk, 2L
R LRSS, $2 MR A AR M — 2K TR, M d—Fhr 7 i T
A (MEZIEHTE) BV E AR A S G R BEZI ST 2 bR B sk A el
A ERE 2RI B T) a7 A T 2D DR A B A A B, XA <REZ
#r WTHBERTREGLHE T UI&). ®0Wl. MEZ), #IER & TR, E2ENMOaEUTEN
T, AESE 15 s R b U 1T (RSO 2O REZI RS (18 10), Hrp LR E
JREL, JIOEA, ARTEFRE KB IZ AR Y IR i
1.8 ATk

SA 2R BR AR 15 Hh e b (B LL) o AT 2 PR A 0 XA T AR



1§51 R RTFTUES 15 i A8 28R I TH AR AT e 7 .

W AEHGEGE, WAL, SR LA T 0 M EH A, AR B
FERTIR A o 22 3 BI28 TR MR BROR/N . BN R AL PN e O

10 MEZI%S (Burins)



11 “AEK (Spheroids)

x3 AKX, EEFMHEZNELIT (Data table for spheroids)
pirRe sample N- K length (mm) P% width (mm)  J& thickness (mm) H weight (g) JE %L Scar number
1 96 87 76 853 53

2 55 55 52 208 52

RG22 |H A SR st ik rp g B R L, 2 Xz i
HIESE AR FE Y, AR RIEIEM T, AR AR S
{1 S B R I G 2, FEHEWT DL B T B RRHY £ B A 1 1 R
G BB SR AREA T, BIERT I ERER 30 Z40EA RS IEh T2
WA T RT e a sk PR e R H AR E W LA R R 2R, (B A
RPN BB A R, R IRESS L ANES 15 Mk, ghbRl b T 4 A
M EREIE T, B i, R Bk 7 506 2 A PRI 25 /7 v [ g — et R R
Y
1.9 MIFAMUETE

ST 21 (RRRAS BRI, X BEARA Y 7) 2% AT LB E AR — . B SR Y
ST, (A TISMARTE,. RNE—A P L, 8 A5 23] ERA R e ch 22,
BTG T AR FIASHE U B BB N T B RS R G B R TT R R 2 KT ik
BE R T B A

2 RS ER

A RFE 5 B T FICUESS 15 500 T4 2857 F R R B ER A 43 K5 MBI . X
AR TTLAE . goREN 2 (93.4%0) BRI AIMCASEM THIMER, HRR KA
AR 422, BB R, KA S (ISR T E) LR
b, NELGEMPIKA SR, AR EER, ARNBERUIRE AT (& 54%),
HUCHFR S (5 2520), FISEIRR T TR 8 1320, [URBL L A mii il & n T
BIbTRAS, IR EKA SRR 5 BRI i AR AR 2, AR T BEAERR P R ik B v 7 4 S
b A LR A B A ) S A TR AR ke R T A R A o o B
) 5 S ST L G T RS L B R e
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F 4 ASEEFERSESKIT (Raw material frequencies for tools by class)

JER= kA B K K & i ¥a) e AYCE
wekl N % N % N % N % N % N
HhTIENEE 998 77.9 29 2.3 9 0.7 7 0.5

ST ] ) 2 93 7.3 12 0.9 3 0.2 5 0.4

P LS 11 0.9 1 0.1

I 25 F) ) 22 11 0.9 1 0.1

HRT g 8 0.6

RII4% 10 0.8

U] e 2 22 1.7 2 0.2

ol 4 0.3 5 0.4 4 0.3
I 2 0.2 1
il 221 2 14 1.1 2 0.2 1 0.1

Tk 5 0.4

TRHL 7 2 20 1.6 1 0.1

Bt 1196 93.4 54 4.2 14 1.1 12 0.9 4 0.3 1

=S5 AR/BELMSESIT (Blank frequencies for tools by class)

FIFPA B 1233 Ak R A PR Bt
R 560 299 129 64 11 1063
ST ) 80 4 25 4 113
£ J)H K a4 9 2 1 12
e 3 5 1 1 10
W 15 5 3 1 24
TRAmZS 3 1 9 13
W7 3 3
o2 2% 17 17
ray:3 1 3 1 5
Bt 685 321 163 78 12 1 1260
% 54 25 13 6 1 0 99

L) QR Hh T I EE . oS AR 2

3 MIL#EA

JAICUESS 15 Hh 5 0 G 25846 K 80 e BB I T AE PRI 1R, S 96 20 Al bR Aoy A fha %
WABJE. JEIRIRIM. KN, 2R bR A IR AN IR 53 2 A B A K
BV AT B IE . JG— B8 5 W oy I B B 45 2R, (HIX R bRASTE S
15 st SR BCRAR D, T H 2 A AR IR el b XERLR R i 40 ) WL 52 ANt D1 B
PE, I M ASRE 2 R BAE RN T IRRIBBEE AR, 538h, A —PFhRAs_EA7AE R P T
A& R B . Ao N A D — o & 0 R 7 s 0N L R 1SR 1 (8 /- i A
) X R TR AR A 15 st A AR, SRR RS AT AT A T 12
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F6 ASBMIAMESIT (Frequencies for tool retouch locations)
Tk K 8l il il 375 ity I ity Hrm Atm BatE Rt

N 490 128 87 75 38 6 4 3 1 832
% 58.9 15.4 10.5 9.0 4.6 0.7 0.5 0.4 0.1 100

=7 BINTIEIEIZEMIA®SIT (Retouch directions for single sidescrapers made on flakes )

BT ) E ) SR 1] PRI 1) H N %
H7) 43 18 2 2 1 66 51
) 37 11 5 1 1 55 43
[u17) 4 3 1 8 6

N 84 32 8 3 2 129
% 65 25 6 2 2 100

% 6 B T FHIES A T HL 5 TR AR A bR A G I T A B SR, L AR
BRI BRA G BTL AP TIRE) s AR H B bR A 5 I TR AEI0 2 43S K
S, ARG R L AR BB TG S T R AN ST A AR HEF T
ZERGEit. WK 6 ATLLE . 23 (58.9%0) LIAER A BRI THR G SIS R RS
BB b AR B T) LB bR A H s 15420, 530 R4 (1 15 138 9 45 2 1
T AR FRMS LA RIR . FELUG A o BRI bR A, R A — 7)1 H
FEMAIAS BN TR 70 BOATAS FL BT 4.6 % BUATAS Ry 70 11 R R AE T o p st K /%
AR T O RGN L, Boh, AL LR bRA B I T RO AR T 35—, B
TR, *ERHEFTRA TR AN E R K.

REEIEI S, BRIRS . 702, JRTIHs. AR SR L 1396 & 714 itk
UK ZH (89.6%) HESMMIINT, 7 FIH T LAG K B ERAY 2 7) F ] 28 i T
FIRF SN, 65X M krA S IEm T, 25% K minT: 4 oy 10% i T,
S IR AE BN, FE S 70 F g 3 S A Ty 1) )y T AN A S 2
51,

4 RIMESZ

4.1 EERLN

8K 9B T B A g MR/ NI E ST 25 A 25 2 A 2K R 7 S B 4
THEN, 2 8 REASHIUES 15 G U Mage A . Ak, 5. &, =l
7 38mm. 30mm. 16mm 1 27g, 3R 9 REAKALZTFE T) FAES I AT IHEAR A, 3
K73 08 U0mm 1 172mm, ~FHE 53508 453g #1 1011, HESRKEE A/NIE, KK
Z [RICA B o] — R AU AN R 1) 28 B A/ IR SR BHAE Sl 70 B HI % . W) EIHIER R0 2
TIEHI S Z AEANMR KNI E BT CFKEE . SEREAER) A B ZER . K
ST N X T) A0 22 71 T ) B 7E B 7) )1 25 B JRE b — 2 ) P B R A ),
BRACIZH S A s EARAZIENIE, & 12 2R T EIEl A 3 MLA (B 7). )R
7)) WARK ST, KPR B BRX 3 JONAIZR Y FE g R K/ N E & 5 A
FAEBE ISR FURTE M 7] B HI #8528 o Nk 2 A 28 2 BURE ]\ — 2
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*x8 L£IMAEHJ/MIKNMEZENE ST (Metric measurements for all retouched pieces)

5 e/ ME YN E] B s i 2
K (mm) 15 213 38 16
% (mm) 6 156 30 12
& (mm) 1 115 16 7
F (q) 2 1171 27 70

R BEAHRKE (mm) 5FE () MAWELIT (Length and weight for tools by class)

R B/ME S N1 T E P A 22
eI KJE EE K i KJE EE K i
ik 22 4 38 28 30 13 6 9
o 2% 18 2 52 32 35 12 8 9
Qe 54 93 190 1171 110 453 40 321
W E 130 984 213 1038 172 1011 42 38
[ e 21 6 92 189 36 21 13 36
RIa% 19 4 52 22 35 13 11 7
Sk B 15 2 33 18 21 8 7 5
i 2 T ) 2 18 4 29 12 21 6 3 2
B3 7 18 3 125 205 37 21 11 22
X T) ] 19 3 95 116 40 21 13 24
EIE S 28 6 68 85 39 25 12 25
REL 7 58 26 4 70 81 42 23 11 16
4.2 71f
Bl 13 FapE] 14 S xd a] il & /Y 41 25 Y 80
T (RT)ASAEHEMICM 7] fA) I 70 + ) |
GEREDR, WTAMTA TR L |
IR/, X2 Ry 7] 7 7] s L ’ i
W€ 7507k B AR TR Ay sz e B §4m7 |
B, MARZSHACBEHMET., HE 3
LA 7) o RIS TEA A (unimodal = 2 [ 7
and normal ), HEH7E 60°—80" 2], X 207 T
FEAD 2 RS Horh — St JUB RS Bl 10+ T
SHRFRM GRTASEL AL 0L o - -

A REHER A AR R 7] M LGS AN F
AR AT AR TH.
4.3 MIKEMRE

8% ) AR B AN I 2
0T AR 20 AN JEORE ) F2 B 1 2 b

Length(mm)

Bl 12 Hsh ) K/ 58 o A
L/W plot for single sidescrapers by group

T=HT st A=) v

O=1M7] cc
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distribution of edge angles for tools

a0
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o
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Degree

W13 as 7] oA

B, AHEMMIEEE %S A g T
BRI, PN TEES N Mmm
A 1mm, MM LTAHEEWMRE, HiKHh
RI# FHINOKER 2lmm, £7)
THIAS . it 25 AN REHE 25 ) 28 A0 A 5%
TR H, BRI 2% 2 I T K 5%
JERRI—28, PR SRR 53700 A
118mm A1 29mm (W3 10), {HiZ2kds
PIRARIZZ AR K, K S5 IR BB
HER ZE (73 1y 63mm AT 12mm ., [&] 15
W Hih 7] B0 3 AAYARAS ) 7] [
KA X EE . ™ 70 S 0 0 A

R MR R WERCR, MIIFIHIES R 7) CHCEEAE 3 e e i . BACRE. AN
JESS 15 Sy (EEREIHIG) IR ERARE, R ER A AR

sel= B T HI 88 5 se2= X T) | H 2% 5

70

60

Degree(mean)

50

40

I

* QQ 53
S of

& &

eﬁ‘b

SN
o<

B 14 RAA P 7 AER (Edge angle means for tools by class)

se3= Z I HIHI 8% sci = ARG 2%

F10 [ERBIOAMTKERMZRE (mm) PRESIT

Edge length and retouch invasiveness for tools by class

R B/ME HRME P E R EE
HA KJE Wz K RIE K W K W
TR 2% 55 9 254 55 118 29 63 12
e 13 3 51 13 25 8 13 4
HHE 2 F ) 2 18 7 32 13 25 9 4 2
R 7 11 2 71 27 28 9 9 4
BT ) 16 3 161 33 39 12 15 5
U] 7 ] ] 14 3 54 21 26 9 8 4
XT) ] ] 14 3 66 21 28 8 9 4
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400 T
600 T T T T
B st —
300 cv - 500 o] A
@ cc 2001 - i
: z ol ~ ]
2 200 7 2 300 2,
Q @) i
200 = : 7
100 § 100 B .
N N Q
0 gn B L}Q Q...ﬂ' Q..-’\ Y \,&Q -
<20 2140 4160 >60 o g 7
Edge length(mm)
K15 B I1 8 HI s 70 TS R X EE I 7R 16 B I I E g 7] TR S 46 K A
Edge length for single sidescrapers by group The distribution of Shape Index for single sidescrapers

4.4 IO

T)TEAS RN BRI A A B 700 B e — 25 Rl A W T b, T ELEA I
7 A M TR EA RE IR, 68 TUES 15t LR 2 A h sk
TIFNMIRS, WX — BRI TSRS, 3 AR, M) FEE (514 ¢4), %
I EIEIEE (409 fF) R EINIES (120 f4), b T SR AR X S bR AR Y 7]
AR, R X M SRR e B L, ASOKE Barton! ™ 1 1%
TIIEAFER (SI-Shape Index) FUMEEY SINGS 15 Hb S Ay A EsfFs, & 16 R TN
JE55 15 Mo B 7025 70 TR S HE R A AT 00 . 120 B msX B bR AS 7) [ 1 T A5 6 5
TR BRI 7D B SIER Y TSR RN, RS . HIE
AR A 1) 6 P ) 30T B 70 ) 1, 0k AR IR 2 X S IS 111 ) A 7 Szl
LEP TN AR ARG R ARAT G R IR A S S AU LAY R s ahy . T
ARG B v A 2 N T AR TR B 70 T RASE R RS TR A Shi, DRITITE 3 26802 A i 43
%, REFHRERIT R AL,
4.5 TIORS

ST CLRAS AREDT) O 00 F-FF R BE AR THE R S AR AL L R . A % 55
15 s 5 47 B 7] CURBS BB 4 AR, B, tk, SRR 5, “F
7 SRR B 2R . RSN I B A A AN BB R 7D [ <tk AR AET)
FTHBURI ST HE R B S tpR 70 1 B IR B HEF R AR B ;<R
B 5 bk 3 FRIHIL 2 SN, FEFIH] B AR o, 50. 3% bR A LA 55 i 7
1, 34.52%/ 7] 1AM, 108208 7] [ Rtk Aok 4. 4% BybrA B A IR T) [,

O AR4E Barton 5 . FIHIZTI IR (B AN 28 FYEAR AL BN RS 5. 70 IR TR AR L
FHEFEMBEIAEER, 270 (ke MR ERNEM: S0 TMPRE i B AR G E, +300mm #ik
PN M A AR, B DR 70 & 2% T AR 04 IR RO B ) E IS AH X B 0 o K B AR 2l R AR
B L XA E 500mm BHZ bR A BIE A B 7D R H088 . S EoEE A5t SI=500/r ook, r AR ER, AL
MW = AR BTk, XBE L TRIEIRR AR SR RO I, M 7] SR A IO UE, BT RIS AR S
RO L, XTI M ) B g RS TE R X AR, R R RN R RSO T 25 48 Bk 26 %ot
(IER 2 e I B piioli A € S UME R o
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Edge Angle

Piece Length(mm)

Invasiveness(mm)

Invasiveness(mm)

P17 B )RS I LR 5 ) A S &

Edge angle/ retouch invasiveness plot for single sidescrapers

200

160

120

80

60

40

60

50

40

30

100 200
Edge Length(mm)

K18 TG KESBHRKENRKR
Piece 1en91h/ edge length plot for tools

300

14 78 112 146

Piece length(mm)

K19 BHRKESITHEERN R

Piece length/ retouch invasiveness plot for tools

180

ANFRIAY 7] e R A2 R Y B
Bl EEs: < m TASEL
B LR #T) 4 R
B AR N g g AN
B a5 S HIER A7) L4 8
FE .
4.6 FTEHKES
RS TIRE T B
R RN, TIOMKE, T
BIRRE ., T] faRI) B S
i, BT R T INLIRE
FITIMPIRFR, B E A
MR R, HILFEIraRE
X EEML T — SR IERA T f A
F AN ELN L)y, X TRE
BWEE—EMIN LIRS &
BUS R/ N ) fa e — &
PRy, & 18, 19, 20 §
NTET) K EER B A KB
INTHEEMBEAKE, 710
KBS TIREZ RS —
EMESLMERR, RHAXZ
I SRR NN Y N )|
SR, TIOINTRGR, XA
BREE JFURES B ERAN AR A /N
Al R A & AR K 52w 55 1l
29 KAGB R R )R 1
IR T SRR 3 RS
[ s T AR 7N B Rk ) B A1) T
AEffEE AR S T2,
XFERRAPE S R AE A 2510 T) fB
5 K/NTE IR Z 8], J) 1
BT B G R KNTEIREZ
B, TASTORSHEZH
AR T) eSS AR50 I TR EE
ZIEFFAFETE, RO X A &
RIS SRS R A, AR
HERA R MBS KR,
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B RT TGS 15 #4125 JE A THAR A 5F 52 - 15 .

60
50 - ) -
40 - _ =
30 - R ) .

20 L : .

Invasiveness(mm)

1 ‘ |
0 100 200 300

Edge Length(mm)

Bl 20 7] A B 0 TR R A 6 A

Edge length/retouch invasiveness plot for tools

SIS

L LFR, TGS 15 M i £ 28 T ARG i T — e

1) BRA 3 A% RSBk AN /NI bR A 2K S BB T R B
A B LKA RS A Bk

2) [EMBERLITR T (54%0), R AFRER (25%0), DLSesEr i B A A
15 13%.

3) BRI AR B, T 93% . HESRERERIE . R, A
M. MIBRES . BRZIBSAIET)E, (ERIHIES T4 IR R M T B

4y GEmERINT, EEEM T E RIS R RER . 4Kk 2 BbRAS B T
R A RENERMNT,

5) MZI IR IR SRR, KEEhrAM7) LB RS K% b,
W et B RS LS BRI, (B2 K RO A HAE — 430 b 3hn T 7
F. BTSSR BRI 83 1 ka2 1F EURMIES B E R K,

6) fEFIEIBSREKAT RS . — KA bR A B M 70 0, {H47 A 24 50 i bR A
BT ARARHN: KR EHRA GBI 28R, KA —, DERRAMBIE R BTG
77,

Ty KREBERAEAN, TSR, & LB 2 B4 E I B0 KN ErX 5],
3 ) B TR 2 RIAE A/ N B AV LA % ) F R ) % T S AEAE W B 2%
5 DAISCHEINIBE T TUBA (B0, M 5M7)) IR A R R B R
HETEAS, TIAR—E R Gt AR, 28 AR 4B R 78 BB AY 71 K 5 B R K
BE TR SRIAK A, 71K SIITIREE 2 RIfFAEE IE e 5, BEIIA RS A/
ST AR 5 R RN SIS B B AR,

— AN A B SCALTETARR F 2 T A R B R SRR T R S R, M
RITHRE SR HEE AT AR S 2t FE SR 6 Bt Vb A O 0 48 A il
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., DMAEMRF RS DR A 2500 R s B 25 0 NZRBIHIVERAR K, MAEAR KRR /2208 T
HERENZE S 2, XFEEXERKZ ARG, — AN 2B AR LR B —A 8%
AR TSR A B R K 2 R Tt e S E, Bl A TS 15 Mg i) 3R AE
KA SIS I7 A ZRHEN X SRR R s UIAESS, TEAR K REE LR A 5
PSR ST E R . RIS SCR 53 S SRI8 SR AR IIE

X CESS 15 Mol 38R0 hAE SR . 604 T8, Bk, dzsmremll, o
FRKAERRIRIE B A 2 TR A DIRERT F5 . S8 HI 25 X FF A4 /N AU T2 w] {3t 50 4] Fi i)
Wil AT ICAR T BB RIS 15 s G g R B R B &R
SHREATH G EATE (AIERMEEETE) FEAE T HERR/DN: BFRY)
FIARASE /D BN BAAY U BH R 106 555 15 M S0 a8 19 5 B Th AN & R A 77 AR B
(BIERERACREE), 2R ARSI, XaJae2 d iz S e St eny. B
12HE SR B N2 A P B R SRR DA K T RN TR, IR e A — L
FELN AR R4S (Mousterian “tool kit”) WAFHZER, N yX L de 22
HFEARBVER LB (nonvextractive implements) A4 AR, ELFEEIHI A%, M EEF F1 VIR 8%
F, XETHFEEARAE SN THEM BN TESCH R, A A SRR AT
P s A E AR I A % LR TR T IR, AR T IH
AR A FRvE B TR B Ak A = R TAT s B ARG e T, i ey Al ik
i TR PR FE A I LB A R T R AR R TR thRED ™, R TR SS 15 Mg
B a5 B R I THIER EAP R TR, WAt ik Sy e il Th R Al F TR R
N RIEIT R,

JAEUESS 15 B S p G 28 SR B E TP E AL 7 IR A 2B E Tk py EZRRE, flana
e MAON, EIEIES N AL, LRI, AR SRANE, FOES
15 4 555 1 M s i a8 SO Il — kAR . B RZ R AR e, (A —2 X0, i
QR A A N LR A A AESS 10 MR 2 55 1 OB R s 5 15 M A Rr i
NAEARITH L 55 15 SR SIHIgs . s FRE 2188 i —Ehr A 2 55 1
BRI ZEFRAS I T RERG 20, TR ALINSE, X L2250 T 8 S5 e H PR A a5 B8] A B AOAS [ 1 7
AR FEARTKERIANE B0 AZRAE P S A A 3E B AT A 7 O B T 284k, (B FixX
PN (JCHEJRSE 15 i) MREe TR EE . SO A, JF B A Hb S A 285
ARG B S BUCEE G 22 5 X & SR R MR T e &SR R
Y HC I T AT A5 B W A T NI

Bust. ASCREM T SCHE AT ERM TR . EEESEPEET
BKEFIK. J- W. Olsen f1S. L. Kuhn i#&5cH:0038 S M#EEBL . 3£ E National Science Founda-
tion (NSF). Leakey Foundation 1 Wenner-Gren Foundation XHZIHF o524 T & Bh, k¢
ST BT T S 42k &, AR VERR o0 By JEsH!



L 31 R RTACUES 15 Mg 28R I TH AR AT - 17

SEWH

[1] 97248, R0, FIUSSHE [M]. Ko, RERISEHA L. 1984.

[2] B JHTIRESS 15 M AR BIGC (0] AJE3E254. 2000, 19 (3), 199—215,

[3] B{z2¥e. TGS 15 sy PR s [N] R Bl (BRI, 1936-01-19, 1936-02-09.

[4] Pei WC- A preliminary study on a new Paleolithic station known as Locality 15 at Choukoutien [J]- Bull Geol Soc China,
1939. 19 (2), 147—187.

[0 B3k, =i, JLEM. WITHRIAIE A nt sk A s (1] Fdsdk, 1972, (1), 39—58.

[6] B3k, & PFHEIFRERAGCEt [J] Fil%M, 1976, (2), 97—114.

[7] 3923 IRa s Asct [M] dbads Bt 1957,

[8] F&3ch. mEIBAGIASE [A] . PEFER ARSI S H AL RES. FEAA LR SR
JE5%: RIS MBEAE. 1955, 53—89.

[9] 3AK- SPEIIGRSCH [M]. Foi, RHBEHA . 1987,

[10] BB, ABEE. RUIAG IR S NIE [J]. AJCE, 1957, 6 (3), 236—244.

[11] . REBETIE [J]. A2, 1992, 11 (3), 193—201.

[12] Bordes F- Typologie du Pal€olithique Ancient et Moyen- Publications de 1 ‘Institut de Préhistoire de 1 Univeresité de Bor-
deaux [J]- Mémoire, 1961, No. 1, 2 Vols. [13].

[13] Holdaway S McPherron S Roth B. Notched tool reuse and raw material availability in French Middle Paleolithic sites
[J1- Am Antiquity 1996, 61 (2), 377—387.

[14] Movius H- Note in the history of the discovery and recognition of the function of burin as tools [A]- In; Vaufrey R ed-
La Préhistoires problémes et Tendences: Paris; C- N. R. S, 1968, 311—318.

[15] Barton CM, Olszewski DJ and Coinman NR-. Beyond the graver: reconsidering burin function [J]. Field Archaeol,
1996, 23, 111—125.

[16] Leakey LSB- The bolas in Africa [J]- Man, 1948, 48, 48.

[17] Clark JD- The stone ball: its association and use by prehistoric man in Africa- In: Balout L ed- Congrés Panafricain de
Préhistoire, 11, Alger, 1952. Paris: Arts et Méiers Graphiques, 1955, 403—417. [18] Willoughby PR- Spheroids and
Battered Stones in the African Early and Middle Stone Age [M]. Oxford: British Archaeological Reports, 1987.

[19] Schick KD Toth N. Early stone age technology in Africa: a review and case study into the nature and function of
spheroids and subspheroids [A]- In: Corruccini RS, Ciochon RL eds- Integrative Paths to the Past- New Jersey: Prentice
Hall. 1994, 429—449.

[20] Z=@aE. AERMBETT [J]- SCZEfl, 1994, 14 (3), 104—108.

[21] Fexcrh, kAR PERAASRIIZ [(M] Jbat. B2l 1985,

[22] Dibble HL - Interpreting typological variation of Middle Paleolithic scrapers: function style: or sequence of reduction [J]?
Field Archaeol, 1984, 11, 431—436.

[23] Barton CM - Lithic Variability and Middle Paleolithic Behavior: New Evidence from the Iberian Peninsula [M]- BAR In-
ternational Series 408. Oxford, England, 1988.

[24] Anderson—Gerfaud P- Aspects of behavior in the Middle Paleolithic: functional analysis of stone tools from Southwest
France [A]- In; Mellars P ed- The Emergence of Modern Humans: An Archaeological Perspective- Ithaca: Cornell Uni-
versity Press, 1990, 389—418.

[25] Kuhn SL- Mousterian Lithic Technology : An Ecological Perspective [ M]- Princeton: Princeton University Press, 1995.

[26] Boriskovsky PI. Vietnam in primeval times [J]- Sov Anthropol Archaeol. 1968, 17 (2), 14—32.

[27] Hutterer K- Reinterpreting the Southeast Asian Paleolithic [J]- In; Allen J, Golson J, Jones R eds- Sunda and Sahul ;
Prehistoric studies in Southeast Asia, Melanesia and Australia- New York: Academic Press, 1977, 31—71.

[28] Pope G- Bamboo and human evolution [J]- Nat Hist, 1989, 10, 48—57.



o 18 - A% ¥ H 20 %

A STUDY OF STONE TOOL TYPOLOGY AND RETOUCH TECHNOLOGY
AT ZHOUKOUDIAN LOCALITY 15

GAO Xing

(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica, Beijing 100044)

Abstract . This is the second of a series of reports on the study of lithic artifacts unearthed from
Zhoukoudian Locality 15 in mid-1930s.

Retouched stone tools in this assemblage include scrapers, chopper-chopping tools: points;
awls, burins, notches. cleavers: spheroids, and irregularly -modified pieces- The scraper is the
large majority of the stone toolss constitutes nearly 93% of the assemblage, and can be further
classified into single straight sidescraper, single convex sidescraper. single concave sidescraper
end scraper: thumbnail-shaped scraper, double-edged scraper: and multi-edged scraper-

Modified tools appear to be retouched by direct hard hammer percussion- Most of the tools
were retouched unifacially - Pieces made on flakes were modified overwhelmingly on the dorsal
surfaces- Most of the tools are small and irreqular- A few large and reqular pieces are found in
the cleaver and chopper-chopping tool categories- Most modification scars are deep. irreqular,
and variable in size, indicating that modification on these pieces are not normally well-con-
trolled- However, some specimens do exhibit wellcontrolled fine retouch, evidenced by even
and parallel modification scars and sharp, regular, smooth or denticulate cutting edges indicat-
ing that hominids at the site were capable of making delicate stone tools when raw material per-
mitted and necessity arose-

Statistical analyses were conducted to examine variability of retouched pieces- There are
significant differences in size, edge length and retouch invasiveness among different tool types:
namely scrapers, cleavers, and chopper—chopping tools- No consistent differences in size, re-
touch length and invasiveness, edge angle and profile can be identified among straight, convex
and concave sidescrapers, implying that such edge variations might occur naturally; probably as
a function of the initial morphology of the blanks, and do not necessarily represent discrete
functional types- Bivariate examinations of scrapers reveal linear relationships between edge
length and blank length, retouch invasiveness and blank length: and edge length and retouch
invasiveness, implying that the tool size and modification extent are closely related to the origi-
nal blank size and morphology -

The Locality 15 stonetool assemblage exhibits close tie with Sinanthropus industry at
Zhoukoudian Locality 1. although some differences between the two are evident - It also shares
many similarities in stone tool typology: technology and stylistic features with many other ma-
jor Paleolithic assemblages in North China. indicating that the Locality 15 industry is a member

of the coreflake-scraper technocomplex of North China-

Key words ;- Lithic tools: Retouch technology : Locality. 15: Zhoukoudian



