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I £ B2 F 96 SCRRES 45 4 Brézillon FGHE HE» 7EG. Mortillet 1885 45 H9 % il sh EL A i
K TRERWEHH) ( taille par contrecoup ) HIFC#KZ o L4} » Brézillon B MR T
19064 Bardonf1Bouyssonie & A9 % “ Outils Ecaillés par Percussion ” 3 ° fi##
Bardon®¥f# [Ffoutils écaillés ( B2ZEE ) * AIRUE@ERE & © —T#HB 4 (silex) H A MK

BRAEGL RS -FRHASEOR FEEMEER (B 1 ) - BEERIERE

S LA b R % i B R — R BT N BRI S B £ 2 S LR AR £1 - ( bipolar flakes)’
filBardon ¥ M aifl outils écaillés (Y BL{E Jj ik AR NI -8 o 78 355 W & Z[H]
(I FERR - & BIRARETERLL E‘Z%Eﬁ%lﬁfgﬂgﬁﬁf‘ ? B RESEEAEY BIMEE
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1  HRE “bipolar technique” —37) » #E & “la taille bipolaire” * HFERE "MEEE, o HEFH
2F THREBITE - TR o THEREE, S5 o MR TR, —iF 0 BT AR
ESHEE - B —5E > B bipolar HFE

2  Mortillet G, Le Préhistorique: Antiquité de I'Homme. Paris, Reinwald, 1883 c JR 3L K H. »
# 5| H Brézillon M., La Dénomination des Objets de Pierre Taillée. Matériaux pour un Vocabu-
laire des Préhistoriens de Langue Francaise, IV® Supplément a4 Gallia Préhistoire. Centre Nation-
al de la Recherche Scientifique, p. 76, 1977. :

3 Bardon L. et Bouyssonie A. et J., Outlls Ecalllesapar
thropologie de Paris, Vol 16 . 1906,

Revue de I'Ecole d’An-

4  Piéce esquillée, €

BERmE o (ARHEEES
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193041 B HE ( H. Breuil ) LIHH Mortillet#E s 8 5§54 M (57 2 A 551 ik HES
B FR0O B 128 AL WFFERERL ° o A H AT R H 3 ( Teilhard de Chardin ) 2[R B9 B
%mﬂ%%&eoﬁa CH 19234 i - fEPISGET S /LR R E BRI A& - 19304
{8 11 S b B 1al B B2 IR » 80000 1 HRE AL SR DB I EE R RO R T o it
1930 - fUIHEA » bRt U RS Iy IR B AEB Ay T8 AP ERES 4058 &
AECE 0 My 2% % 01931 10 H - A H AR BB AN LUSE E B8 o 151
WFEE HMEAE S BF /L R A e ° 0 ack ) ~ B LRI L
SR VTR TE 5 :
IR SEACRE % o

5 HI1905%F# HHRZE % T Essai de Stratigraphie des Dépots de I'Age du Renne (Congreés
Préhistorique de Francaise, Périguex, pp. 74-83) > 19134F X 3¢ £ & B % {F Les Subdivisions du
Paléolithique Supérieur et leur Signification ( Congres International d’Anthropologie et dAr—
chéologie Préhistoriques, Compte Rendu de la XIV, Session, Genéve, pp. 1-78,1912)L13K » =&
LRI BB B 75 4 Mortillet G. B¥i{fl (the Age of de Mortillet) &5 A 55 §ij {8 #5 52 iR A98% HH (Traditional
School) % H ER 2 BB IRBIBHEIE Z — o (Sackett J.R., “From de Mortillet to Bordes: a Cen-
tury of French Palaeolithic Research”. In Towards a History of Archaeology, edited by G
Daniel, Thames and Hudson, pp. 86-87,1981) ° 19234F » @ B EMB EESE IR BEE T K FE
SEHNEE — KRR BA9E G 85 - R4 B IMEE B RME (Breuil H, La Paléolithique de la
’28) st s th

Chine, Archives I'Institute de Paléontologie Humaine, MemOIre 4 Pdl'
TEEN A FLHAT © 3

6 191279104 & B;&AB%’@%&B#%%%%& Boule M. ﬁﬁfﬁ? HIUH A BRI B 2R o
FE# > & Boule A5 N4 34 ftfﬁﬁaﬁﬁiﬁﬁlﬁﬁﬁffﬁm o T A— RNt o MEFEEFIRE - A
A e 5 F R IR A1 »T\ o HHIGRE o IR B R HT (4 78 P 58 A9 8 £ SSRE £
BB B R G B8 0 5 1HE T EHE S P RIS B KA SRR o 191348 » {8 HE R B HD & kR 1 PE FE
At &R Santander B Pa51ga RNEEZRAE o (Tellhard de Chardin, Letters from Paris, Hardar
and Hardar, pp. 41-44; 83-87, 1967) © 1923F.1% > 8 Hi#EEDBLET HAEWHEME 25 » (i
# BAMRFFE(S EAITESR o (Teilhard de Chardin, Letters from a Traveller, Happer and Brothers
Publishers, 1962).

7 Broderick A. H., Father of Prehistory: The Abbé Henri Breuil: His Life and Times, Wil-
liam Morrow & Company, New York, pp. 1-7, 1963.

8 Cuénot C., Teilhard de Chardin, l.ondon, Burns and Oates, p- 75, 1965.

9 André G, Principal Dates of Teilhard de Chardin, Album of Teilhard de Chardin, Col-
lins, London, p. 218,1966.

10 [R{E 7 » Father of Prehistory: The Abbé Henri Bn!lul His Life a

11 Breuil H,, “Le Feu et I'Industrie Lithique et Os 1

zfgnes, p. 198.
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77 0 1931 FE L AR “ Notice of the Discovery of Quartz and
Other Stone Artifacts in the Lower Pleistocene Hominid-bearing Sediments
of the Choukoutien Cave Deposit” 2 33& & 05 RUEERAIPIE 2 o &GP E
FTOROBRIZEE NP HHEIFE o sEvTUHER » Z X h KRGS 74 BHEIA A H9#
oo W@ L B M LB LN 0 4 s A LFTROY 418 o R ATIEIRK
%u%&ﬁ@ﬁmwﬁﬁmnomA Hi it — 4 R R

e 1209 (0GR (I8 2 ) o BT B H A ST B 51 outils

écaillés 12§ © ?&Eﬂlfﬁl% .%&gpfl[?%%ﬁﬁﬁ’jnaﬂﬁaj’C“E%E’J%%H%Eéﬂé*ﬂﬂﬂ_[tt
B THESt - AR A Routils écaillésTibipolar flakesFAERANTER o

—EHEF1932F 8 0 HEMELF 5 “The Lithic Industry of the Sinanthro-
pus Deposits in Choukoutien” RN E » T EHRHMBAFOEES » fETI FAINE:

But very often also(chiefly in the case of the smaller quartz fragmen-
ts) the original stone has been crushed between two boulders, the re-
sult being the production of elongated laminae or core, split and cra-

cked at two diametrally opposite points. We shall call such specimens

‘ bipolar flakes "or“bipolar fragments” (Outils écaillés doubles of
Prof. Brueil H. ? ) '® 1

. Breuil H.?)"#—
F ‘_ uh_na%ﬁﬁb‘h —FRARIEA R - ]
{87 A SO L AR o BRI T LUHE - 19314510 A4 H ABEAR RS S5 IR - AThE 12
A NG T BN B B A B outils écaillésHTFCAIMERE o i H » 1932445 H 3
FZEFATAEES “bipolar flakes” K “bipolar fragmet]zth”’?& ABESE A H A “ou-
tils écaillés doubles” —FaAlYHEEE o HEl “bipolar” %ﬁﬁm%&ﬁéj “doubles ”

12 Pei W. C., “Notice of the Discovery of Quartz and other Stone Artifacts in the Lower
Pleistocene Hominid-bearing Sediments of the Choukoutien Cave Deposit’ g‘ti}r“zi{ of Geolo-
gical Society of China, Vol. 11, No.2, pp. 109-142, 1931 k’

13 Teilhard de Chardin and W.C. Pie, “The Lithic*
Choukoutien”, Bulletin of the Soct
¢%ﬁ%ﬁ(wn\ww)~ﬁ%mﬁﬁﬁﬁmwwﬁﬁﬁﬁw’Iﬁo
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s “flakes” RBESLIE: “écailles’RIBEHRIZE o
B2 %E1932$~f§ B‘i‘%*ﬂ%@i*@)ﬁ HEENMEE T EREB O FERE  2
BRI A 23 3E R © Bipolar flakes gif&outils écaillés doublesHIERRE ©
£ o 5 PR A 3k 2R 09 I 8 0 H Y2 3] Toutils écaillés—aalfIfR Sl BRI T — BB
EATATFRaORER o HIE 1932 4 i (AR H Wi Mk 40 gl a8 - 31 7 19395F Y SR 1 R
M TH ( bipolar process ) A9HFES - EHME A% ( bipolar core or nucli
bipolaire ) —id) » ERKLMFE c SEBRAFERRY > ~EIRIBEESTOE
HEE RIEH T® K, *° ( Hlbipolar flakes ) - 71?'%L.f@41?‘%§éf’?f&ﬁh
F AR o BB b - 19324048 Ell’éﬂ]i%ilﬁij isl:s ) lar flakes” > #Fif
AEAR ( flake ) © Eﬁ@ﬂ‘]b%@’ ' tool ) Hifat% ( core ) °
e RS R SHaR 7 P:FE?EU “TﬁE}f; ﬁﬁﬁ;ﬁf\ﬂ?«xdﬁu écaille — A2 (F
flake » 11 flake(ls & B °
1941@1&@5 ELJ\ ‘splinter” —FAKE “bipolar flakes” HIMIEE 7 o EFIN
FTHEMRLLE » ERE AR IERERF. Bordest9BHW The Old Stone Age HEE > it
piéce esquilléesiE{E “splintered piece” JENIRMAH o 121949F b HHNS | ZE
LHEMMABEGER » - UL T NEENBAL TR AURBREAEEOROR
P o FHTR » B LABE S T B EEIFE (R 20 01959 P IKHT  The Men of the
Old Stone Age HEFHLL “ three-element chipping” FEFEMBRELE AR T
A2t o 20U ~ AHEAHE NS HIIMZE oh BB R BE R B8 - in LAz
BERM AR SO MEBEEFBAEE ORI » Y EFHRF| 7 ERELRELE
B o
Hk o A H] g

YA BUR A 18R L8R

14 [@iE11l » “Le Feu et I'Industrie Lithique et Osseuse'd Choukoutien”, p. 152.

15 Pei W.C., The Upper Cave Industry of Choukoutien, Palaontologia Sinia Series D. No.9,
pp- 16-19, 1939 ©

16 EEAK - (BERE S ooy — MR a R ) » kh) » B4 » H6-7 > 1983 ¢

17 Teilhard de Chardin, Early Man in China, Institet de Géo-biologie, Pékin, p. 60, 1941.

18 Bordes, F., The Old Stone Age, Mcgraw-hill, p. 192, 1968.

19 Breuil H., Beyond the Bounds of History, Gawthorn, pp. 35-38, 1949.
ique’ Bulfetm de la Société Pre
on M., p. 76, 1977.

rap, pp. 62-65, 1965.

20 Breuil H., “Prolégomeénes a une Classification Prehi
historique Francaise, Vol. 51, p. 10, 1954. ’%‘:i*ﬁ !ﬂ'}‘ia
21 Breuil H. and R. Lantier, The
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22 Black D, Chardin T., C.C. Young and W.C. Pei, Fossil Man in China, Geological
Memoirs series A, No.11, P.131,1933 - 1965 &£ X5 H AMEMBGR b - LHEF R ERES
BRABITE AP E AR EENEY o KB “Bipolar flake ‘of vien quartz, from Loc.1 of
Choukoutien, the most typical artifact of Sinanthropus Industry” p. 255. (Pei W.C., Professor
Henri Breuil, Pioneer of Chinese Palaeolithic Archaeology and its Progress After Him, Mis
celanea en Homenaje al Abbé Henri Breuil, Vol. 2, Barcelona, pp. 251-271,1965)

23 Hayden B., “Confusion in the Bipolar Word: Bashed Pesbles and Splintered Pieces”,
Lithic Technology, Vol. 9 Nol.,p. 2.7, 1980 °

24 MEFTEHEE (=2, =ax—= BFAER - (fCHLOHTE)
pp. 106-116,1983 o

25 EMis - (BEFREAF

—— (BEBRRTA)

7 e






26

BinfordfQuimby?® + AR EA” > Bordes?® > White?? d’i‘abtreeso s AR AR
FELKSSEHE%2 ~ Hayden®® ~ Flenniken®* ~ B SREIAT°° « BERA® % 51455 BBt G R E %
BUfF - RBESEHNE N EYSTROGBE  HREECE TP 0OF%e o Hhiit
18 B RO R 19734 F A BUAE ASR /| KRR BT 58 22 09 7 4 2 O T PEA BTFC 0 o /)NHK
FAREBRBIERT G AR BRMEHEOER  SHIBA - B - CEMEN - I
TREMBE AT o RIEELTII - KA & R IR TR 09 T A AR RS T HIS
B O
(1) Fi K 99— AR R 7290 — 948
<w@ﬂ§%ﬁ¢um%&%%ﬁWm¢%%;‘%%Tﬁ MBS R TR
I 1 B4 S FEE 5 ‘
(3 ) BLEE 44 R {'F L 42 0 2 %nf'&%m&@L&ﬁ%mﬁ$mﬁ@,
(4 ) Fi b T A % 0598
(5 )BR—RR T K BRI A9 5 1 Lol - i H B L I 9 15 S ER PO 9 S8 i 45 R

26 Binford LR. and G.I. Quimby, “Indian Sites and Chipped S tetials in the North-
ern Lake Michigan Area”, An Archaeological Perspectz've Semindt 2,1972.
27 T%ifh% ’ : L : B>’ 1—-119°1965¢

29 White J.P., “Fabricato il{s‘técaillés or Scalar Cores?”, Mankind , Vol. 6, No.12, pp.
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30 Crabtree E., Introductzon to Flintworking, 1daho, pp. 10-11,1972,
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1973 o

Kobayashi A., “The Experimental Study of Bipolar Flakes.” In Lithic Technology, edited

by E. Swanson Mouton, pp. 115-128,1975 °
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33 [23%F » “Confusion in the Bipolar World: Bashed Pebbles and Splintered Pieces,” pp. 2-
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BB BUE BRI R T RAREESTRR o R EE B (Linear
Fracture Mechanics ) ©AAR LG LML o B2 ( Brittle Fracture ) #9347
WA #i24A9%8E ( creak nucleation ) ~ #ZYA9{H#E ( creak propogation ) ~ fiff
HHE ( creak growth ) ~ BEZUMIERTE ( creak path ) ~ BHZA7IKIE ( non-propo-
gating creak ) ~ BB % 0 ( creak tip) FHOTLARI A E FRRGREEEZE > £5
S RBEE R R B FUGY - HEBARBRA A MM RREESCETTH# ( Electron
Fractography ) TEFEMIAT 7547 o 3E8F - S0 I3 (R B A IR R A9 HE T ’;;Xﬁ%?@ﬁl‘hﬁﬂiﬁ@
A RHR B o BT - %E@ﬂ“llﬂCrabtree k . Lawn - Marshall
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Stone Artifacts,” Tebiw 1967
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41 Purly A.B., “Frac
E., Mouton. pp. 133-144;
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42 Lawn B.R. and D.B. Marshall, “Mechanisms of Microcontant Fracture in Brittle Solids,”
pp- 63-82; Tsirk A, “Regarding Fracture Initiations,” pp. 83-96; Cotterel B. and J. Kamminga,
“The Mechanics of Flaking,” pp. 97-112. In Lithic Use-wear Analysis, edited by B. Hayden,
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A Preliminary Study of ‘Bipolar Flakes’ and
Bipolar Fracture Markings

(A Summary)

Tang Chung

In 1932, Teilhar L ¢ tfirst introduced the term ‘bipolar flakes’
in the study of the ] unearthed from Chou-k’ou-tien Locality I & ik
% -lib®. Since then, this‘terminology of ‘bipolar flakes’ has been widely adopted and
‘bipolar flakes’ are usually believed to be the most typical specimens of palaeolithic
implements in China. The author, however, is of the opinion that ‘bipolar flakes’ is no
more than the translation from the French palaeolithic terminology ‘outils écaillés
doubles’ used once by H. Breuil /L B} after his visit to China in 1931. Again, recent
reports showed that ‘bipolar flakes’ had been found both from the Old and New world.
Hence, there is no convincing evidence to conclude that ‘bipolar flakes’ is characteristic
of palaeolithic implements in China.

In May, 1984, thanks to the generosity of IVPP Bt HHEEN B & A KW 7T,
the author had the opportunity to see some specimens of ‘bipolar flakes’ from Chou-
k’ou-tien Locality I in Peking. My impression is that ‘bipolar flakes’ which were
identified by Teilhard and Pei in 1932 were in fact the core-tool ‘wedge-shaped lithic
implement’. It is very possible that the sgcia}ién?)f th ers (wedge-shaped lithic
implement) and the anyils implies relation with one fracture activities.

This article also gives a clear explanation of bipolar fracture markings. The bipolar
technique is usually defined as a technique of resting core of lithic implement on anvil
and striking the core with a percussor. Force is induced from both the anvil and
percussor, causing cones of force to form at both ends of the core or flake and not
necessarily leaving cones scars. However, the existence of bipolar technique based on
experimental or ethnological evidence is one thing and the identification of bipolar
technique from the stone artifact fracture surface is another. The article throws light
upon the significance of bipolar fracture surface markings which have been classified
into eight morphological types (see Table 1):

A. Type 1.
Two bulbar scars (core) or bulbs (flake) appear separately on the opposite sides
within the same fracture scar. One of the bulbar scars or bulbs is comparatively
developed. ;
B. Type 2.
Two or more bulbar
‘the same fracture s
C. Type 3.
The tongue fissures are in the opposite direction to the bulbar scar or bulb within

n the opposite sides within



the same fracture scar.

D. Type 4.
Two groups of rings appear separately on the opposite sides within the same
fracture scar.

E. TypeS5.
The pipe-like flange fracture trace appears between the opposite sides of bulbs
within the same fracture scar.

F. Type6.
The fluting-like fracture trace appears in the opposite d
or bulb within the same fractu

G. Type 7.
The small flaki
within the same fra

H. Type 8. \
The small flaking scars appear on the opposite sides of the fracture surface not
within the same fracture scar.

The fracture mechanical markings of Type 1 to 6 can be identified as the result of
bipolar technique fracture. On the other hand, bipolar fracture markings of Type 7 and
8 can be identified only by experimental or ethnological evidence, because there is no
way to distinguish whether the small flacking scars are made by bipolar fracture or not.

to the bulbar scar

rs apbear: on the opposite side to the bulbar scar or bulb not
re scar.




