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Distribution of mean weight for cores by class
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Size and weight for complete flakes
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5 A K (Ordinary flakes)
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AEAH BAFEG B G S 9 2%,
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Comparison between platform area and flake size for flakes by platform class

B R HAR A TH R A T 3=hi) HAEGH HEAH
G 55 18 275 23 40
WETH p F/P p F/P p F/P p F/P p F/pP
B/ME 03 22 06 34 0.1 2.1 04 24 02 10
O] 295 | 397 38 | 176 | 733 | 773 | 110 | 225 | 473 | 3717
S E 35 91 16 85 22 | 112 38 68 36 90
FrE R 2= 45 82 08 41 52 | 126 27 54 74 76
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B9 R MASAE (Distribution of flake platform angles)
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Condition of striking points and bulbs of percussion on flakes of different raw materials
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Fr ity 7 TS A R 0 1 JResi, PR TR 5t e R A0 B T A4 Bl R REAR B, 2K
TEATRZR B E T B SR B AT R AL AR, A R A2, IRITAMARUN,
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B eI A i 4 B A,

Bt AR FORER BRI Fr UL, R S R RO BARA ], (HES b
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AIERAZ o T4 A A B BEA 578 20 R 5 B TS W B A BB R A o 1 2 B F 98 1Y
IR

K 11 A%E (Hammerstones)
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M E TGS 1S S a0 S, BAE PR R SRR 23 S A i,
— RO AT R, DAagAa oG, MO AT R, HO s Oy R g . R
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MORTREVE, (HIEGN—SL5238 frda SIS MURIAY & AR R A R A dFERER 4 h B F
P XAERURERTERR T P R E, R T AR BRI 7 AR T SR X AT
K (Aigner, 1978; Z=Fj, 1992)
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TESS 15 3 s 0 iy AR I IR B 1T BoAS s SoARE SRR 25 08 AR [ T SR JBUAR [+ F 51
T, BB PRMETAT FrJ7 0] UG 24 4% EHERT ok .

A A EST i, XEERIT R T AR R A% b BEABRA 0l S 1m oA b
T AR EAT e —AN AR EA A R E BSOS S — A TR BT R A, R 7EAH
XA AR BT, BE AN REAR S T O 1E, X RMER X AR A & T
MTARRFATEE, WM HAREE SR A AR, BT oy U —Ef itk
LatE, By, SR AL SR L NFREWEAZ, FIAERA,

B - ZAT R, WHHT R it T2 &A% b, 213 F iR SOt 575 A
&, IR, BB S TR, —BAREK EARAEET NG5S A ERE
PR ZAH .

WIT Fr 9 3% FH G4, B O B8 B3 P BT 7 A A R A R R 86 T e~ A b T
Z AT i WIE A TAE 2 i s d EAE A i, M58, BEETT R A TR M TE SR iR 22
B3 or e LA S 2 1 R .

R sh 15 b mrb X b 7 sUA P e X TPk — R T 0 351 . SR K 2
X 2 A e ORI, W AR, DR T AR MR B A L T
0771 SRR 2 X P SR I A AR T TN A e, AT ASRERAA 70 TT
MK LT 7 (R O EE, i AZRAER] it — AR i B TR E %, e e s b
I —RF/NMEE B S5ITdE m—80EIR (& 12: 2, 3), SR ASRAEA A ot
18R X A0 A% AT LB EE

B FRAT B HORBAGRHY FITE BTAS RXELAFERIA KRG Seb 8t -, B AE TR T2
(3 NRAE B PUE B AR A A BT 2 B A TR RE
52 MWEHEARSAREES 1S HmpoHfs

fih B ARAEIH A as S A S A 2 W (MR, 1987), fErh E R IHA 8%
FirEh RN EEMPPRIRE (5KARK, 1987) B 2RI MR N ) fE R
PRI FEX A S EE R L (Svoboda, 19895 Kuhn, 1999)

e E R I A g AT stk rh, i S R om & WE CES L S, %S
A Fr e, il 74% DAL (3RS0 AE, 1980)  flid e dn e E I EshE I 2 A
B, AT A [ AR o B A B 7 i LT AT AR D a0 s — S i

A AERRZHOEAE SO s, RO SR E MBI, i RN,
AT AL B R TR S L . TS 1t s 2N

B - 4 R B Al ] s SR 4 D S5Ok, B aR IR SR FIOREL ST £ S A T B AT
FI 5 FAELEF SRR ZE, A G 3t AR B (Maloney et al -, 1988) [T R A fllid 64
PARH R EAMFETAZ,

C - 4R ZHm ) b MR  B1AnTE A 1SS L e, il & h R 278 3~ Sem
Z Ak, EFE AN HREFE RIS N R L, T HARE R R i L A
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B 12 "B IR 54 ( "Levallois point” and flakes)

D - KR A A RO TR TR, FE R k5 L, 3UA 3 890 (R LAY
il et 47 A0 768 AN TR TR B Bl el ) i B A Al HH s RERE 6 PRI A i R A TR
IMTH A, M, fefd™ i 3ta 1 231 (R5e s HARZIN TR A 588 R
THRTHEB A PeRSE, IRRIEE S (R dra Frh A L AR T A, X AR H
(VUSRS 1 W e S S8 N2 I 5 i A e O S TR e DA S e s
e BRI AR,

SRR 7 A AESS 15 M R BT o 1 BB DL Rl o SR TR A A A 7 TP Y AL
Dot — BRI , 3P AE IR BT AR s SRS 15 b s 4 4 ol ity o Al 2 4
TR, HMRZH 1R AR (Peir 1939; 160) | IR KRG BEBIIFR AL
T 8T PR, AR A R 11 6%, WAL T L M (74%) Bt ET L,
i BOAAE JA US55 1 s s e, AE58 15 i d Ceavs, mESIAA M T
B ARERS

383 7R — B KA B K TR 2% MR o B A mORIERS 15 3l 8 vty A2 B et A 7Y
IR AL FOT R SR, W PR, Ao d AN SRR AR AE [ 0 XA 55 I A
B A C MR A= e B Tk, BRI BATRRHIR S, BRI
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B, AETETEZH R NEAE R BN TT A TARKRIIEE, REIE A 20 4 KA
Be EATTRATHIA G B T B RS ARIE FORDE SR A R R AR B 7= (gm0 32 B3
FRZEE ) Area bl BIMERARRE B TR SR T, iRk A4
P B B,

53 XTFHE IS MAREEERRAES

TERCES 15 aeamlst, —fah (B 12 ) 25 NEH, JLPR 1%
A DA RIAR, %o e R A ER EHEEA 3NS50 riTdaEm —8E e
Rl A e, sEN—MHEE=ARESEERE B2 b B A R IVE
ET =M, momig AR 2= A8, XA R RTESRHE S 7 75 1A g As bk
WAL PLISIRAS (Levallois point) 20 AHABL,  [RIT 3 BUAE S 8l 1 28 FUHOAH ] T4
G S 15 M BIEDE (Kozlowski, 19715 Otte, 1995),

BEL AR EEM NE RWIR G5 PR, BN 100 2R —4
ar R ARTER LS, s — B PR AR, HE LENEABHIEE (Ranov,
1995) , BIFSE B S A AW SR ANEAAE R i 2 FUH R B A 58 e SCIE IR T A% Ay e A
PRFER O R EES EEYISCR B RO R B BTk N L, XA A
B 3 T B e TR ATES, TN TN AT E3E  (VanPeer, 1992) , JEEAHER
FEIR ML TR HR A X —Resh e B A — N FRTY,  BITEIEZE3 Fr i B
AL Fro BAAIAMULS B2 S, M2/ X a7 B 42 ( Dibble, 1989)
AL IX BRI R A ZRCF B e . R, ARG B AT A RO ) 2
778 (end products, BIANENELR LA, A MIQRES) HIESMEE, LR AN &
PR AP i (8 At B B 4 v it 9 TR 2528 S S S R AT

VFZ W 7EE T VR B B A A R DR AR 7 it (4 T 2 WL AR R AfG b P e e — o 4
Tlrh 25 AT BEIEREEZRLEL R (Copeland, 1981y | SEIG S5PrAF 78R H—LRA
G RN TG bR A 52 B MR L TOHOR R, T — S E 2R B
JB& T HEE 2 L A A P 2 B ELE R D2 SR R A P Y (Bo @a 1995) X B, 7E
WR—DEH RS WEYAGH, EamEiEm ™ 3FENR: L) Brar At
an b B TUROR A0 5 2) I B i i e e AR B S TLEOR AR, (E—2 i
an B B B MBS RRAE, D AERhEE 2 SRR B B s 3) BB Al
vt LN S5 TIE % NG O (1575 i o= E | L IS 3 0K 5 27 N e s NN

H AT DL, AT — 0 a2 A A AR 0 i 2 FUHOR B I 2R, e
Prig RN FL A R R TLASIRAR M IR K, X 2R AR E ALY
=MAIHE R, HEEA 3 &ARE, MREIER "Y" IR, Boda (1995 XhZE AR
1T TIRNRIBESE, IR E AR 2 FLROAR B LR 5 T2 n] DAL 2 Fh 7y A4
BFE ARG AN EDIR G B3RS Tk o SXARAY SEIR 5 SR A 1 58 15 s sy “#hidE 25 B
JORAS" BHARIARE AR ER, BRI AR %M S 0 A h B2 — 2R3,

Bo @a ( 1995; 61— 67) X AR 8l 25 B A AZ ARG R TE S MR FRIERL T LA,
AR E A A A, B DRI, MR A, P
R EARE R — Ny TARE, AT E A G i R/MITESS, J—HR2E
I, REEE SR AIE, ARG, WA fiE s o4& EA TAER; 3
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TAFHAR B LS —E N TABRE, RFRE G I A M TARIRE, XA A — 2 R D
SHEHN, FIBSEA —EWEES v, hikn] W, “FAEIRSEAR ) AR
ZRARPE, DRI AT DA TR 250 (R SRR T 04 1 ot

AR FEABETESS 15 H s iy A Tl At th 8 A 8k 2 LRI A A% st
ik S AR as " B IRG], IR GG R Bca RN A T R R
B FE S TR AR AS, B TRARA BRI, BrLZa Fr i & B RN Z N : B
B BRI RN T AEE R 2 FLB R ™, A 5SS 15 Hh
MIEALE N LR 3 FEOLHAYEE 28, Rl i m AR R L ORI
HISRAT A B LB SRAE ., XMEAH e ARG SEROZA a0 IR a4
WHETE H AR A LI (Sato et al-» 1995, BIRAZINHI,
54 XTE IS MSHITIRESER

ASCHMNAEF A R B AR SS 15 s iy DU REM— R . S 10 st A, A
fa AR BRI WTEIE S, BRI A — N E R D RE AR N AT A P A
H . (HES 15 b s AR R AT TR IZ M S AR A P s ME—37 i o A ol i S
AR EGIEE (R Y, WA RIERE FhoheRe, S T A%, Ak, Wik
JEFIE, UERTENTRFHA 1, AR O AR S AN IO, b
DEWHEE, WHENRESAEZM ST, MRIENLIT hE, SRfEad B
(2 LA AT HE 2R B AN A BPEIDCrT e it AT P S A o e o AN 2 2 A
TR 7SN TSR . GETETR, Tea R e, B EAEARRA R L 12 6%, #R2%
(76%) 1 7 B A SR A B o X — SR Rk a] REAE SR AR A TR R AT Bk
e o DAmis SR WAL G 70, FISRAS B A 2 A5 v AT Frf . A Sy
PR RN TR P ARSE(E

®4 ARRERMERNS LS

Raw material frequencies for artifacts by class

JEoRE YaEs KIBE K&l el WibE AUE
Eapls BE | % [ BE | % | KE| % | BE| % | HE| % A
% 126 18 2 1 1
R 393 57| 113 186 150 02 91 01

il i o, 86| 13 1

ik 51 01 2

With 4730 | 68 9 321 05 66 10 1

TA 1198 | 17 4 541 08 | 02 12| 02 4l 01 1
Bt 6533 | 95 2| 204| 30 81| 12 30| 04 16| 02 2

55 5RANEE I MSNXRREMLEN
HNGS 15 M s A BURUACHE LA, R HLS 50 L i AT B O 12 b s e ) B

VOB, —FLRCA NS L | 20 4 55 15 sl Rg — AN ECRRY e i Lt R
TEE L B (1= 3)2) 558 4 Hum (G FERER) FER 1o @ [l —mHi | [/l —key
SO (B R, 1984), Ty R A IGA DA SR 15 i 55 1 M R, b O AN S S
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£, B tEER BENIE (Qiu, 1985 dkikk, 1987),

AR AIFFE 1 O L X AR A I 2 B AR FHENER 15 M, X3 A S 2 0 A I 5 25
RMEEA 14— 11 JAE( A SRMAER ik . MBI RV TEAIE OO 7 SCRER) o AR 1 HhS
LR MR LS R ONFE 4 23— 22 Ji4E, LA I, 3 Z BEAES 10 A AR BB,

WG, g 3 484 fha NG Ly 1— 3 B £, Bfak 124, Ak
199 {4, g 600 ¢4, A8k 844, Affi 240 ABR24F A#% 456 Rl 2 205 {4
(FeschEE, 1985) , WX —HSITECFE T AR, it AR e 9% ki, TR
AEEERIMEM X 55 15 # s A EULIEFA R, JEH E R o] Re g+ [F — A Rl —2%
B, 7RSS L ah A 12 PR AR S RRLE TR IERE S T AR A S
THRBEH A, SRR ETH A, HRASU A 2briE, HA — 0T LA AR
IEIR A%, BRMEGTERN R, U TR o, fkn i, mEdsoAR7ES 1 i
MR AR, ANMREGE, UEEHEMEZEAR B AR, AT B REAR LT Hh 2 %
X1 R A A B AT & A F Bt A 1] DA A St TR T ANASAS MBI o B AR A 7=
AT AR,

JETUESE 15 M i1 28 ol /e v B E A 25 C R AR ke i s B AR 28
B 2R A 2SI 5578 5 A 2 ol DA R B A 2R ARG K - — 4 ol A AE
HHFECR , ARFFRRA, BARZHS AT A ER T 558 1 S TR XA A
*, BIERRRGEIREAR . SRS HEFhEIOT % — ARk — ISR ET
Wb, FEIZH S FEAFAEFER KA e — AR S, B LR A B 2 SRR = i, X
YLIH'E S E AE 5 B 1H A e iR R 00 2 2 S0 —BRAE AR, RITTAS R VR BT A SCAE
o3 FAR TR BB A B AR 5 SO & TR

2 £ X M

A 1992, RERGEAERTEE ST SCIROTIE. BT RS &, 5. 180—197.

Mg 1987, fldBOR SHH EAMRBEIL. AR, 6 (4) . 352360,

SRR 1987 EIBASES. K KiBEFHEBA S

B{EYE. 1936 HTIESE 15 MaoT il A R (AR 193641 519 A2 H9 1.

UYL, RS 1984 FERMEIC. Kift: REREBOR MR
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A STUDY OF FLAKING TECHNOLOGY AT
ZHOUKOUDIAN LOCALITY 15

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

Abstract

Zhoukoudian Locality 15 is one of the most important Paleolithic sites in North China
and greater East Asia- Nevertheless, since the conclusion of the excavations in 1937, the
abundant unearthed materials from the site have been virtually untouched- T his paper ex-
amines one aspect of stone tool technology at Zhoukoudian Locality 15: core reduction-

An analysis of cores; flakes, flake fragments and debris reveals that the principal
flaking technique at Locality 19 is direct hard hammer percussion, which is a huge depar-
ture from the bipolar-predominant Zhoukoudian Locality 1. Two core reduction strategies
by direct hammer percussion can be inferred from various core forms- One is multi-direc-

tional flaking,-and the other is alternate flaking - These two fleking strategies are believed
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to be employed to exploit pebbles with different initial shapes and sizes-

The decline of bipolar flaking at Zhoukoudian from Locality 1 to Locality 19 is be-
lieved to be the result of the improvement or sophistication of direct hammer percussion by
the Locality 15 hominids, which afforded them to reduce the dependence on the wasteful
and inefficient bipolar technique in producing usable tool blanks- The study also reveals
that there is no evidence to support a Levallois technology at Locality 15. A single, often-
illustrated so-called "Levallois point “from the site is in all likelihood an accidental product

of alternate flaking of a discoid core-

Key words Flaking, Direct hammer percussions Bipolar method:; Zhoukoudian Lo-
cality 19, Paleolithic
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