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R JC V2 i bR A I S AU S0 b A R I DAy 1A 2 T e 0 R 5 W) A i A/ v G (1 RGZE AN W
B HAATF IS -

6 Z5iE

ZRIR V) 35 1k K Al — S ST A 4 A ik i B B % B B A BRANAE A 3R T e ML ¢ 28] 1)
B AR IR, B A A AR IR A, (LT AL e LAk . £
EHAEN AT REL B BRI IR AT AR, ARG R PR (0 S BBCA B SR R A, X RIS
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S HR ER G CORE (R DR AT RE S BAT—SE IO, AEABRKIR I PRI . WAL 1%
IRAATET, AR LI GRS AR B A K, 1T AR AR AN A, DRI (22
Bo DL, QR UTHERGS R AT (IR RE) 2 58 M 58 1 B K2 A BRYL (B IR A7 I 1 AT,
TR0 55 5 B e IR 1) Sl ol 2 U 2 g H L S (0 R ERAT (1 Y A

g b, MR KGR A Ak A i AR B A A I A QB Tk N A BR AR AIE | READL S0 & SR DAY
RO AR RERA » THAT 23 I A ST 56 % A B A BRAEREM it TR AV A RS R NE T 48—,
PRBL T 7 i K v BE AR AL o SXSE LB MR B S A L A 2 I B E ERIR AR, I
00 i 43 3 e M it 7T i P A P BRI I R Ao 2% it A SR AR il 1A 25 b e )
REAFAEE EM 2SR, X2 AR ARIEE. MEATR AR .

3 I3 AR R T A 5% A S B ot R B v AL T R ME A T ST R 7R 8 o HIX
Se B B AR A7 TR AT R R AR, sl R T 1 R, s ] T DR AE 2 2
b2 T R IR R R, SR AR AMERI IR Z, I ) SR RESIVEAT BT 25 1M FLIX
LA X BN S B DX K2R B ot S A M AR, A B REB I LR WP SUE ) 2 I
FAT A

B AR IR AR B AAAE =TT TS R ST A 2, SR Ao s
Re M D5 A S o s B i SER I ST RSy TSR 2 s, b AR B
FESCBR AT R, X EEANRIBET S 1] AP EAN B A AE S, AT SR AL . ke ff
by B AU S5 (KBTS i I 24 T s A 23 A sk I ST . 54 5 i) s e vt B, 2
0 X AN [ E A 85 LA S S A AN RISME SN PRl 6 D0 B K IR 4R R (R 2]
AL

PUAEL I L5 [ bR, 55 [ P B H B2 A A e ? B8 A ikt gt 1 g B i 1H
A e H I, EAEBLE BT 322 H o 322 H AR 5 53 AR AL A1 T



BREB7, R Hs 20T rb B IR #8250 2 IE L, A8 rb [ i TH A 8 5 2 e iR AR
THERBE TR AN T Al 5K, SR B A SEREAR . RXA S — 8] — & PTRESE Ik
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M), ISPV EE ) B L AR, D) m [ 10 5 B i DU OR N [ A1 K G HE B RN BA,  BARIIE
i MBRERS A BTS00 ATRFPEEIAIAL, 0B R B R N 3 — A 4T LR 3K
A, b IR 32 22 (R A R B A — AN R g =S 1)

ERT, Rt b DL SE I ATE 70 S — AN FT X T 7 I, SZ B RFIE R B R BR, A
FEIE X AT 2 EIEARAR A, 75 BE LUR 0 Se b in AR 36 o (H3RATA B ARG, £
21 SRR MA@ R, REH AN RSB L DN IER, MM, ANRS 1R
LR AL . R IH A A B M AL T g5 31T . Bt P A TR, 82 A5
BEMIAAT 85 7 2B, RS 5 5 W A BORMRIF M 4545, thstfrsg 4 LT 23 i
M, TR E RGN W BRI R . PTEL, AR 2 EANGHE A RN, WAZARR
GBI IH A A A R R DUIR I B A E R R o

Bt PRBC T EMERTI AR A SERSC. 2T, SRR X KL R
e B L AR AR RIRESIN T BAMAE IS S A q e
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Experimental Study on Dyeing Technology of Ornaments in Upper
Paleolithic Sites——
An Example of Ostrich Eggshell Beads Collected from SDG Site

and Some Localities (LSA) in South Africa

WANG Chun-xue * ZHANG Yue*** ZHANG Xiao-ling”® GAO Xing**
(1.Research Center of Chinese Frontier Archaeology of Jilin University , Changchun  130012; 2. Institute of
Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing 100044; 3. Laboratory of
Human Evolution, Chinese Academy of Sciences, Beijing 100044; 4. State Key Laboratory of Palaeobiology and
Stratigraphy, Nanjing 210008 )

Abstract: Based on the experimental study and microscopical observation, this study takes these ostrich eggshell
(OES) heads collected from SDG site and some localities (LSA) from South Africa as example and reestablishes
dyeing process and the change of color of dyeing surfaces on the OES beads, concludes and discusses the
characteristics and reasons of the change of color. It also designed and did a series of dyeing and taphonomy
experiments for analyzing and interpreting why distinct dyeing traces is concentrated on the inner surfaces on the
OES beads. According to analysis of experiments and microscopical observation, it is closely related to detailed
burial environment and special microstructure of OES beads.

Key words: Upper Paleolithic; Ostrich eggshell; Beads; Dyeing process; Experiments

MR SEEEXSRHREMLEITRICRET FHR)

: Background of experimenter (SE¥#FAS R

I
1. the person(s) WHO carry out this experiment CS2E#/EE ). 24
2. the time WHEN this experiment takes place (3£ [H]): 2009 4F 8 H 28 H 19: 30
3. the place WHERE this experiment takes place (525 Hb 5 ):
Hh R B S S i NSRS N R S =
4.gender (ME5: 5
5.age range CFEYEMED: 1
6. skill level (FiARZEZ): 112
7. handedness CF|F): i FF
8. perforated motion (£ifLEN1E): |
9. direction of perforation CHifL77 1)) 1 PRI (7] ZR 2 11 %

10. angle of perforation C(HifLAE): &ifL TR S5 S EE R HAHER (88°)
I1: Information on the Perforated Tools (45FL T EfFEAfEE)
11. Characteristics of the Perforated Tool (g4l T H 3EA(E ED

11.1 Number (%i'5): OESB.PT03

LARKHEAE S AR RGN CA SRR TN 2RI P IA S MR SR IC %R



11.2 Raw Material C(JRAFED: #ER A =%

11.3 Color (Fifa): Kixth

114 Blank (B¥H): fHH

11.5 Retouched (f&#E): &

11.6 Please draw an outline tool on a separate sheet to show used point, contact area.
C o P i Y Al L R A E A A A7)

11.7 Please draw a picture of tool in hand, showing the angle of perforation.

Cum P R ] R LI, TR 58 S S B A R 2R 5D

, HLTR
859 2 B B0

12. Size of the perforated tool (%L T H KR~

12.1 Length of the perforated tool (K:J&): 31.62mm

12.2 Width of the perforated tool (%% ): 18.29mm

12.3 Thickness of the perforated tool (J£J¥): 9.13mm

12.4 Weight of the perforated tool (H#): 5.95g

12.5 Point angle (427 ff): 56°

12.6 Size of point( 42 7)1 K/IN, A& F A5 TT 46 3mm 2R 7)) : & 3mm, B¢ 3.69mm

12.7 Is point of tool RETOUCHED? If so, please show on drawing) (4 7J 2G4 N1 ?
R, mERRD

RIVAKRE T

12.8 Please take digital images of the point before use (M AHIC 4, FL T HAL TR 2R ) 155
)




I11: Information on the Ostrich Eggshell blank (%55 %8 i B R AE )
13. Number of ostrich eggshell blank (such as OSB001) (%) OSB014
14. Size of ostrich eggshell blank (JX~f)

14.1 Area of ostrich eggshell blank C([EiIF): 264.75mm?

14.2 Thickness of ostrich eggshell blank (J5/): 2.2mm

14.3 Weight of ostrich eggshell blank (FE#&): 0.5g
15. Curvature of ostrich eggshell blank (%5 i &) 170°
IV: Activity — Manufacture of Ostrich Eggshell (OES) Beads (%513 % 7 R B4 =525
16. Choose the Pathway at random CE#e4:7=#k2%)

ek 1 (Pathway 1)

17. Preparation phase of OES beads (stage | & 11) (8¢5 i BIRUHES I B—5 1L F0 1
K BO

R T —Par U TR A A YN S 5 R A o R BR B A
18. Perforation phase of OES beads (stage 111 & 1V) (5819 2 i IR KA FLI Be—2 111 A
IV FrBo

18.1 Describe the Activity (Perforation) CHffiid 5256 (141 15 ——4h L)

SR LA T BN R AT AL, 257 FPI, B BHETE, MR/
fL; 290 BbIF, AFEHALE R R IR R .

18.2 Size of aperture CEGFLI )

BifLN4E: 3.6mm; #ME: 4.7mm

18.3 Change of point on the perforated tool (4441 T BRI 1L

BhLIEEAT 187 FbIF, PSR B T HAR V) B, AR JI P N I af WS HR IR, B R A

18.4 How efficient was the tool? Explain Cfi#fe4k L T B il %0%)

B TR AL T E NN CZ R —BIbR A, IEBA R, TR 448
HIEH

18.5 Was accident (such as breakage) observed in this phase? If so, explain ({1 B AEiZ B Bk
AT WA, 1T DR

TR A
19. Trimming phase of OES beads (stage V & VI) (8¢ & BB B—25 V F1 VI
krBO

19.1 Describe the Activity (Trimming) (iR S25 (40— %)

S SR o L ) 58 5 R R BRI R EAE X A (4 OES.GT06), —H
TR e, B L TFHRNIA (%5 OES.GT04) #iis U ~FHE RIS H M, 1 264
BB S HAE R 10.4mm LR JE

19.2 Size of OES trimmed blank (8¢5 85 J fi BREIRE Y 5 (1) ]

HA% 10.4mm

19.3 Describe the trimming tool (i s A&7 T B\ 4015 )

/NAERE (OES.GT04) K: 44.09mm, %% 36.85mm, J5 11.34mm, & 28.9g; A1fili (OES.GT06)
£ 65.02mm, 7 44.49mm, JF 20.58mm, T 84.8g. 3 IR NAE K A RAT . /N AR
AT DL R A A A ek P R R

19.4 Describe the debris of OES blank CHiiid & Bk F = A (R )

R R 36 RS, A C Il . KB 2—4mm 2 R3S 22 /1, 4—7mm
#1314, Tmm UL b3 14, EEILTR 0.299.




19.5 Was accident (such as breakage) observed in this phase? If so, explain Q157 1%k Bk
AT WA, T DURRD

ToH MR
20. Grinding phase of OES beads (stage VII & VIII) (881985 iz B IR 1 EEGH B—% VI
ALV BB

20.1 Describe the Activity (Grinding) ik SZ56 40 15— %)

MHAE R 5 BUMON A (9’5 OES.GT08) 1ENWHEE £, FHEAL)S 1) BRI 10 50 4 4
B, FIREDG, JEAMEHE B, DTS B ORIA), il 245 B i fE EAT H ER
WANETH G, LT 195 75,

20.2 Size of OES ground bead (5¢ & 85 57 fR BRBIR B R ~H)

FEREEALNAE 3.2mm, AME 4.5mm, JEE 1.9mm, H1% 8.4mm, H i 0.099g.

20.3 Describe the grinding tool (ic B T E 4045

WS4 (OES.GT08) Mfkixi i Finl P4, < 68.17mm, % 53.46mm, J& 33.15mm,
181g, K HIIEME, FRINE AR,

20.4 Was accident (such as breakage) observed in this phase? If so, explain (1545 iZ kB &
AT WA, 1T DUERRSD

TR A
21. Record of Action Time (Bh{Em}AliC %)

21.1 Time of perforating process (&i LI FEAr 75 10]): 290 F»

21.2 Time of trimming process (&L FET TS T0]): 264 F»

21.3 Time of grinding process (B i FEAr I a]): 440 75

21.4 Total time CELTFIN(A]): 994 Fb
22. Which factors affected the phase or experiment? If so, explain (W &4 K] 2 5200 T 9256 (1) 34
—Hr B A, TR

P AUTIPS | e s S R M e 2l <4 SO | == = W 1 3 L s =90 B2 TR (B P G
R ERAR TR G AR A /N, DR 5 S 50 350 43 B 5 I [ s 135
o EAHME AR BRES LT BUWIR, i T 0k d, BUeGFL TR0, RITAAR K.

V: Dyeing and Embedding Ostrich Eggshell (OES) Beads (with ochre) (¥¢ 5 55 f7 # B gL f6, [z
HHGESEE)
23. Characteristics of the pigments (FuRH{ LA B

23.1 Number (%i*5): OES.P002

23.2 Raw Material (J5i#f8l): HiEf

23.3 Color (Hith): HEelth

23.4 Source CRIFE™HL): TRy R I
24. Describe the Activity (Dyeing) ik 5256 (40 15 ——44£4,)

AR AR 202 N (bushman)  FOBES M REIT 40 B S 8 R BR L 0%, Sl
WFES th— 8 iAok, SRR LS — 2 Ll AR AT (49 1g IR IR S 5-7ml 197K,
TRSCRRORE IR JUbb R 7o T J K 1 B 1) 6 5 B R R ERFRNB “ JuRb IR v, 2 12 /N JE ECH,
{E ) G RL B SE RN BRI o JECE B AR SEm T, SR )5 FH RS S 108 ) 4 4
fEILR RIATE S G AR i v, AT A R B RGP
25. Please take microscopical images of the inner and outer surface of OES beads before and

after dyeing Cl2fAHIC 358 15 8 H A BRAL (0 ) W AR R TR L A5 50D




s ki

26. Record the change of color on them during the deposition process, after dyeing the OES
beads (ic 33 e {0 )5 I A3 BRAE B B vh BE i) AR 40D

26.1 The time range of experiment (SZEGHJ[H]): 2009 £ 9 H 1 H-10 H 30 H

26.2 Describe the change of color of dyeing surfaces on the beads exposed on the earth’ s
surface for some time (iR % #5 T~ b Ju ta o BRAE— 5 I B) P B (0 3R 1T X324

B ILAN LA EP BT YA BRI Ty, ARTERE R . 2 S GRHER D,
MEEHN KRBT IAL R, WRIABO AT, =M Gkt russ, Wmdt it 3
Wi CHerp 2 /i, 1R, BERACEM GO AR (R 0.17m), 1 PAT TR
SR, AR R AN e L, AN AT RE T S S PR R AR, R A R A A b
RHBAL o B ERANR P P B R AR R, RIRLLth, WARINEUEARAR R, (HFRREA K ANRIH,
HW 2 ReME B G R DB AR AR IHEARZ N .

26.3 Please take microscopical images of the change of color of dyeing surfaces on the beads
exposed on the earth’s surface for a month & fsf AH I 5% B8 St AR Bk R 5 TR — AN H S
SN T SER U S A )

AR IH P 2T

26.4 Describe the change of color of dyeing surfaces on the beads in the deposition for some
time (IR G (0 53 BRI FCAE ORRA) A —— BN T) A e (.3 1T 1R A2 400D

PR ASI L T 7] FJBCE TURZ) 20em (RP BN, AN HEsEU, T E AR KRR
KA, BRI RT +, AMEHBOA RIR L AR 3, (HERe A LW R et
RO, WAREIPOBR, RO, BUAK.

26.5 Please take microscopical images of the change of color of dyeing surfaces on the beads
in the deposition for a month C I i AH I S B 1 85 57 S BRI AE DR P — AN TR N Ahk
TH B0 AR A DD



AT NE]
VI: Final products observation (5 Bk 247 HiEz) 2
27. Evaluation on availability of OES blank (%1% 5 iz 5 2k T 50 a] A 2 194G
SAEFEAD THT B 264.75mm?, JEAE 2.2mm, F 0.5g: M1 L5 0 R BE B4R
8.4mm, [fifH 55.39mm?, JEJE 1.9mm,  0.09g, F~/ERIHENE T 0.29g, HEIN THECh 0.21,
BEA TFIME . PR, o LA R ER B IR v R PEA S, X 0] e 5 588 2 0 FEOR
EI/ESP
28. Evaluation on standardization of OES beads (51925 J7 tf ERbrvEAL VRS
I JE B B RS 4R 3.2mm, 4MZ 4.5mm, B 1.9mm, FE4E 8.4mm, e 0.09g,
TXEHE 5 TR R —— KIRVA 55 )\ b U 8¢ & 8 R SR BRI (W42 2.76mm, Ak
2 3.61mm, JEE 1.76mm, Ef%7.7mm, & 0.0759.) MHEZERIAK, FIHATLLA K %6
AR
29. Please fill in the OES beads experiment INVENTORY FORM (5 “ B 1955 fz g4 7
SEE SRR )
30. Establish the photos (including microscopical photos) data-base (#7525 & R4 %%
VII: After Experiments (325 58 5 R E AR B 5L
31. Where and how the samples stored? (SEZ56FR A 1K) 47 T FIAE 5O 5D
AT b RN Bt S 5 NSRS T N R A S 5 =

2. MHIEOUT, S8R HRERTB IR AT Rk DL SR B VAl U TR MR bR A, AR AR
AT R PERAIbRAEAL BEAT T, FEIZAC SRR PRt AN AMAEAT IX 8 77 1 PP A ALV E R B RT, BRA
B LRI T I SCRARAR T ZH, CRZHL R R EOR rTAIE A REE DL E S RS PR
RI PR IASAEAE AN AR AT A PR R RVEAC R o BRI = RSN AR A I B S B A7 R AR AR
AN ENE, ARACERNE . Bhk A AL ERn] BE T t A A AN IR ) U B o ey, e AR B m]
REAFAER AN AR, 2 e B BCR PR AR, A BE S TS B et v (AT m R R
DG SRR
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