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A study of stone artifacts found in the Tianhuadong Paleolithic site, Heqing, Yunnan
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Abstract: The Tianhuadong Paleolithic site is representative of a number of Late Pleistocene
sites in the Caifeng River Paleolithic localities, which are located in the middle valley of the
Jinshajiang River, Yunnan Province. The materials studied in this paper were found during field
surveys and test excavations at Tianhuadong conducted in 2010, 2013 and 2016. Test excavation
at the Tianhuadong site is located at the slope area in front of the cave, and five geological
layers can be divided throughout the sequence. Among them, layers 2 to 5 belong to the
cultural deposits that characterized by red silty clay. Dating results for each cultural layer are in

stratigraphically consistent order and are between 95-50 kaBP. In total, 1122 stone artifacts have
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been found at the site, with basalt being the predominantly exploited raw material. The lithic
assemblage at Tianhuadong possesses a diverse cultural appearance, as shown in various flaking
technologies and tool types. Some specialized specimens, including prepared cores, elongated
flakes, Levallois-like flakes, flakes produced from classic discoidal cores and Quina-like scrapers
represent the unusual technological characteristics of the Tianhuadong site, which are similar to

some Middle Paleolithic technological elements in the West.

Key words: Tianhuadong site; Caifeng River Paleolithic localities; Middle Paleolithic; Prepared

core technology; Quina-like scraper
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Fig.1 Geographic location of the Tianhuadong site and other investigated Paleolithic sites along the Caifeng River
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Fig.2 The schematic diagram of the Tianhuadong site in plan view(left) and picture of
the site taken from the East (right)
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Tab.1 Statistics on the distribution of stone artifacts collected from cultural layers and
surface at the Tianhuadong site

ZKA(Class) Layer 1 Layer2a Layer2b Layer3 Layer4 i3 Surface
fit% (Cores) 2 1 0 1 0 33
SEREA Fr(Whole flakes) 43 41 7 8 4 317
AN5EEAT Fr (Fragments) 5 9 0 3 2 70
L. H.(Tools) A1 ¥%% £ (Broken hammerstones) 0 0 0 0 0 2
W3 I 1l #%(Unsecialized Scrapers) 0 1 1 3 0 33
A-FELN T T #%(Quina-like scrapers) 2 1 0 1 0 34
HE1 7) 5 (Denticulates) 0 0 1 0 0 27
[U]{k %% (Notches) 1 1 0 0 0 4
J& fih(Debris) 28 46 5 40 32 311
H i (n) 81 100 14 56 38 833
LL (%) 7% 9% 1% 5% 3% 74%

I DL 22 25 S A 025 AR R BRI 7T, D RS T & BAT I R AR g bk A )
i AR T I AR R

54 T1 % )2 H LA R AR A ) W obR AR, R SR stk & 30 A il i DA 3= L
Bl fe e, SERITEEEA B 420 1F, ATEEEA 89 s JLUCNIIEL. R S IR S 2R
HIKATE:; BEmPRbRARRE A% (K2 .

Z R A ) R R AR S A ) R R (1=872; 78%), HLI N LA Fb A,
A MR A A (GR2) o WAFRIZREA | AR B MGG, %28
BUA ) it 35 DA A A S S JORE, 7 SRR A RO A A BB AN A B B K A R 4«
AR AT 1) 5 B AR 2 ARRATH, 2R B N SRR 2 B Y I (1T M IR 2
RIS 0 A TR
3.1 A#% (cores)

KA IR IAZ 37 1, Horp bR RAE33 M, TI S 1 ZH 244, 2B 2a 2 H 1 44,
F3EHE U F BRI AR AN T A%, A ZTE 3-Tem 2 (7], Dl
NN, AN EM EEORRARBRA W, SR A A B A% (n=3;8%) .

BRI S, RATREHE R BoAR AT 40 0y B 5 DA 2 3 ke B, stk R
%A T 0] RISy T B AR AN R A A A 2R . T R L) TR A A e T
A A HATARE B RITRS G B, ER R BORFE T A R — 2 AR LRI
F¥, R A AERETAR (n=11;30%) . WETAE (n=11;30%) MZ&
A (n=12; 32%) =K. FRF A efaad I ms LB e, FiERESM—
FEFAH LRI (W A%, BRI AREFEERAZ (n=1; 3%) FTik A% (n=2;
6%) ik (W 4) , HihRREN,. TURIEMZE B 0 4 a3 0 e s B A,
BREEMARZ L4 GE1ERTD « WEmAZ L GE1ERT MZaHAaE2 1
(3B 2a JZFEE 3 2% 14
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Tab.2 Raw materials composition on different classes of stone artifacts in the Tianhuadong site

A1 (Raw material types) 471 Fy(Flakes) L. H(Tools) fit%(Cores) & dn(Debris) Hom(n) He151(%)
Z X4 (Basalt) 424 93 31 324 872 78%
2Z111% (Andesite) 39 6 5 32 81 7%
b4+ (Sandstone) 13 2 0 66 81 7%
A (Tuff) 13 1 1 21 37 3%
IR+ (Limestone) 9 5 0 12 27 2%
J% 47 (Chert) 8 5 0 7 20 2%
FUFE (Agate) 1 1 0 1 3 0.30%
[N% (Diorite) 2 0 0 0 1 0.20%
& (n) 509 112 37 464 1122

LB %) 45% 10% 4% 41%

KB T Az R RS, (AL EZ EHAZ (n=5; 14%) RILHEEK
R B R (R TR 5 A R R A 70% BA_E) FUAERS U (PR AT A (2 I 70D
(] 4:4-6) . WHERBIIEIRA#Z (discoidal core) Y 144, J—14 1 7] C 3¢ B 1A 4%,
R PR BBy, W15 AN B (B 40 8RS I TH 4 8% (prepared core)
EANIE AN A TR, — AR R FE R A, — oA S S B i i,
PAANHIE DI RE EAT B, 5340, ARz A b R s B 77 m) 5 P A T A A8 4P 47 5k
AT (B 4:2-3) o RABIREHE AR P9 1 Pl i) A AR T 2 Sk B A 2 Sk 3R 30
BB LA A I I — AR L

HAAEENL, 95N “13THD X -1005" (& 4: 4) —Z G HAZ PR A
[ A AT AERIE RN 8 4 Fr,  FE RS RS Sk R KA AR
{EAZAAR A TEAS I SR A A A

3.2 Ak (flakes)

KA IS Z I e F 420 78, A5e8a A 89 14, HLit 509 fF. Hd T1 i+
FEREA 103 1, MR RETEREA T 317 T EAEREA 19 fF, HFRRER TR
FR 70 /5. T1 M ea A SEA U 1 BRE2 BT ERE (KD .
SERA R AR EA . KA SRAERA R - B seEa = A a
58, Horp A F SUATARAE 4 T B S T T AR T A L4 6 AN P,
ANTEREAT T AT S NI B R AR RTIRT R S R . AR RS 5 2, oz i
B KA A= AR R (R 3) .

RN “ KA F (elongated flakes)” [f17) BFRMENIA I —3, JRIEIRAKE KT
PRASEE ZAF UL b, HETMARMAREG | 0 920 AL Py« /20 AW, IR “Y”
R Y FHIRENES AR, BTMREMBRN AT A%, ACEH “Kahk”
B SOXRIEARFRI A . SR MK AR 40 4 (BFEASBEKAR 24 , H2HA
F 8%, TI IR LKAy 124, HZE 1 EH 444, 5 2aZH -8 4F. H
R BEIE R R EN bR A . %A 7 LK /N T dem BN A N E, BABEBES
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Fig.4 Selected cores discovered in the Tianhuadong site
1. # 4k % # Discoidal core(10THD % -5); 2-3. Tl #| % 4% Prepared cores (13THD % -1301,13THD X% -1131) ;

4 HKF R FJEMN % 4 T %A 4% Multi-platform core with elongated flaking scars (13THD % -1005) ; 5-6. # 4 ®#
4% Multi-platform cores (13THD % -1215,13THDT1:3-271)

KEFN, CIEHERC | 7 2 M RERSRA (n=25) AIE “Y” 80# <Y EEF IR
A (n=13) FEHEE (K 5:1-8) . BIERIEBEET IR PR KA A (crested
long flakes)” 3 /4 (& 5:1-3) , KRG BRI “Pdika ” s gD,
EAEH IR TEMWT, HORSERE A, T IRANREIER R R B S L.

BHE R IR “ BAR A8 A7 (flakes produced from classic discoidal cores)” 3t 10 £F,
Hrb T8 2a Bl L 14, HRENMEREN . 280 2L T BT,
B AERER 2 B R WO MR I T A AL B, A iR . %
KA R KPR AEACHE TR B B s, FIRTERZ REfETE, MaERE 2EAT

"M
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Tab.3 Statistics on different types of flakes in the Tianhuadong site

41 Fr 7 (Flake types) Hw(n)  LLHI(%)

WA (Whole Wb A (n=351) Type I 14 3%
flakes)(n=420) Type II 51 12%
Type I 83 20%

Type IV 7 2%

Type V 69 16%

Type VI 127 30%

K1 A (Elongated flakes) 38 9%

HRRAT#% 47 Fr(Flakes from discoidal core) 10 2%

B1-#h FL2 77 Fr (Levallois-like flakes) 5 1%

— A A (Triangular flakes) 16 4%

RN5EHH i (Flake 1% W 7 ( Proximal end fragments) 7 8%
fragments)(7=89)  rf1 i) i /- (Middle section fragments) 3 3%
L Fr(Distal end fragments) (n=66)  YilA7 Friztihfi H- (unspecialized flakes) 62 70%

KA izt v BT (elongated  flakes) 2 2%

=t iz dlb A (triangular flakes) 2 2%

TEZE Py (Left split) 5 6%

L (Right split) 8 9%

R CEI5:9-12) o WNFIFEOR Etr, &38a ROz SR A7 BRI TR ™ i .

FAGTREHERT “L - BHEL2 AT B (Levallois-like flakes)” 3 5 {1, 4 #f¥y Aith kR4
e A BB, PR Z BIEMETE, WA ERIRE O RGO . bR
AT T ) PR B 2 — v M it e a2 v 6 P SR I, AR AT T A, A
RIESS A TERER N RS, FIS6E L R JE R RO Ao 1A AR e B A FE
B, AR ORI R USRS U A RoAE, (H TR AR D, B RTER
ZON AL - BRLEMEL A (50 13-15) o %30 A A% T R RO

LR IR =M% A - (triangular flakes) 3£ 18 £, HAv T1 55 1 E M1 2a E 45 1 144,
HARYP IR RN . ZBPARN PR = AT E0E = /AT, A 5 A IE
Y ALY REH (E5:16-17) o A R T e M TR A A B R A % B33 TR
PR, BB AT AR AR TE AR R EAT B FLZE IR #S (Pseudo-Levallois
point) 7 A MLz Ak M,

3.3 TH (tools)

RAENE LRI T H 112 48, S48 aoa g 10%. T1 il TR 12 4,
H 1 ER L34, FaEH L34, F2oZH 20, HE3IREEL 44, HRTA
PP IRAEN (R 1D o TR SIHI%E. S04, MEas 4 K%,
N T AT R RIE I ) TR TR AR, IS SO FRI 43 9 8 A AL - FEgh B 45
R (ED
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Fig.5 Selected flakes discovered in the Tianhuadong site
1-3. ¥ 74k £ & } Crested long flakes (13THD % -606,10THD % -42,13THD % -18); 4-8. % % } Elongated flakes (13THD
& -778,13THD % -582,13THDT1:2a-138,13THD % -1138,13THD % -576); 9-12. %%k % # % k Flakes produced from classic
discoidal cores (13THD % -856,13THD % -541,10THD % -62,13THD # -1070) ; 13-15. il - 8y L% % F Levallois-like
flakes(10THD >k -11,10THD % -31,13THD % -292); 16-17. = #1 %% F Triangular flakes(13THD % -266,13THD % -699)

5cm
]

3.3.1 EiEEIHI 25 (scrapers)

LR @ 4 38 4, o T gt 5 45, 64858 2a E 1 fF, 25 2b
EH T, B3 E 3 M HRPRARI R R M. R A I kb 2 R 3 S A
AN T B E, KESARARIEEREA R, TIGANEE, B mAT55. Do
PRAVE R R, TIGE, BEam-r35 BTREN T TE (Ee6: 1-4) . M
PTG ERTE, 1Bk A 8 &) 4 oy A 7S g, deak, A TS A
2 PR SR AL Hl A 12
33200 - BEHNELEIHIZE (Quina-like scrapers)

RAETA IR <« ApL - SNSRI HIES 02— RAE TN SIS AN THAR RO RTERE AL
TH, g@wUEA R EAREM, BAEMEMBRERST, AR A m g, BLAAE
XEKMMEEE ) % . J)% MBI 2 2 S Z R X R TR A By . gy
HIIHI %% (Quina scraper) FERRINHELN R BE A% 4k (Quina Mousterian) F () i 7Y T H. 27y 11,
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Tab.4 Statistics on the various types of tools in the Tianhuadong site
e (n)

T HRZEAY(Tool types) JIZAEIF(Edges) - - EEt] (%)
! p
1 HE7AF(Broken hammerstones) 2 2 2%
236 1) il #%(Unspecialized Scrapers) Y] (single) 18 38 349
XLJ] (double) 14
2 7] (multiple) 4
EFDIR (semi-discoidal) 2
L-FE 25 1 1] 1) #%(Quina-like scrapers) 7] (single) 10 38 34%
AL 7] (double) 9
2 J)(multiple) 4
2EHDIR (semi-discoidal) 12
FIR (discoidal) 3
#5145 7] %% (Denticulates) H.7] (single) 15 28 25%
XL 7] (double) 10
S 7] (multiple) 3
[U] 3l #%(Notches) 7] (single) 5 6 5%
L T] (double) 1

RAEREE AR B2 T S A AR A (e B3 7 X E B2l et (BT

TR AR - FEGN AL HI2E 38 £, itk T BB 34%, KPR T 1R i
KTH2M4, F2aZH 14, E3EHI 14 HE 34 A AR REN R D .
KA B IR R AL - FEGNAREIH s 2 R B TR, FRA RS ek b HAd SRR ) TR R,
ZRTHRZUEA R NEM (n=30,79%) , faARKIERTEARFXT IR, 2 2863 HE.
e HIEEIE A T TS AL - RGNS 2% 1A ER 00 B RN EA I FH e i iy, HNRK 71 4%
ReTgesenFIH, TIGIESLILYTINTE (62%) , TIZBF T LIERNE (76%) , L
FEE G M, TR (ROPIMERN 78.7°) o bR )% FIBIE BB R, K
T 7% L RBIE R/NAIRBEE 1, TSNS, P 5. R T RARMIEH . T14EE.
IEFRBRE . N T AR SR EZRI0H ATE AN e B B 3, J8 TS0 T TR A,
3.3.3 $E15 7] 88 (denticulates)

AR A A 7] 453k 28 £, & T RS 25%. Hod Tl 1 4, H+T
F2b F R 27T AR AR R RS (R 1) o RAETFEHEHE 4 7] 28 UL T 2O &,
ZUH R RNEM, WARBERICIRZ A EE K2 HOhR A [PAE B 5E FE AT R R A &, A
HOIEAB R S, TG FBIES ML, 55, NREBEK TR (K 6:5-8) .
3.3.4 [MIER2% (notches)

KA B HE L R 6 sk ay, & T HEER 5%, Ho TR E L2 4, 25H
LT 1 EME 2a 5 g 4 HFRARY MR RSN (R D o MR RERM AR,
PR T R THBETRIIAN], BEEA 2 AL TR A LM (K 6:9-11) .
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Fig.6 Selected tools discovered in the Tianhuadong site
1. #7] & H| #% Single-edged scraper(13THD % -1268); 2-3. X 7] #| #| % Double-edged scrapers (10THD % -60,13THD %
-708) ; 4. 2 #H {57 8 B H| 2 Semi-discoidal retouched scraper (10THD % -1) ; 5-8. 4% 7/ 4 Denticulates(13THD &
-1128,13THD >k -706,13THDT1:2b-148); 9-11. [ #k £ Notches (13THD & -432, 13THDT1:1-33 ,13THDT1:2a-196)
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Fig.7 Selected Quina-like scrapers discovered in the Tianhuadong site
1-2. #4522 0 0L - 2442 % H] % Discoidal retouched Quina-like scrapers(10THD % -40,13THD % -532); 3. & 7/ 15 ¥ 85 ) -

3k 44 A % H| & Multi-edged Quina-like scraper(13THD K -548); 4-7. 3 #k 53 89 L - 249 %) | 2 Semi-discoidal retouched
Quina-like scrapers(10THD % -50,13THD % -1075,13THDT1:3-137,13THD % -1276)
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3.4 [ SmEA T S (debris)

FAETR L R B R S ) b 464 4F, (5 AEAE RSB 41%, HoA, T
A 1534, AR R SR 31144 T1 &2 R M2 a ) s LB 4% 251 2 42844
FaFH 46, H2EHLESMH. FI3IEH 404, F4EZH L3214 BN A
Hm R RS R BAR A (n=2) . Wil (n=132:28%) A%k} (n=330;71%) =2,

4 PHRMEE IR

KA L H HT R I TH A 2SI ARSCAHER D 8 R LR HERR, b 2060 0 3 L TR AG R
B &S E R IESE, SERERE BoR, BUER KA MRS 9.5 JI4F
B 5 FEZ A,

RAETEHE IR AR 2. WIRTEE . BORR B8, fER A EARE R T
BN TH AR 7 AR R I 5 75 77 1B A 28 AR H A 38 1 AR (1 — A A -

D Shk R —E e (8%) KA AM—AE K AT HERMZ A%, KAk
IS/ B A BEERER < PEREA R 7. BT s> R a A, FRATH AT
BTN AR T A ER 7 AMEAR. B H AriE A i & X 215 B TCBERE A
W R E R JE XX — 1 B IR AN AR it — S B AR 2R

2) EHER B A BT A A% TR T AS MR A LR LR I 5 78 7 ) U2 A % 1)
— T R AL RS, BUE RIS ERL - SR A Y R RN =AEA R
RIS AR A A B>, BATH B T 8 R EH AR & e gy stk A
KRN EARE R FFHEHSE.

3) bk T HALA L - FEANRIRIEI S (n=38; 34%) AEEMIET. TIZHmAMmNT
FoAR -3 Bt e i s TRV AR, ARG 40 780 B ekl S f rp A B g 7 T HLAE 4B
5 50 R AR, st R I Byt TR 2R,

SR E, RAER LR IR X A BRI H 2 . BB AR A BOR,
FRE BOAR) TR THAR, PLR LML - B B B35 R (i 323 [ T SRR, ax s o
TR RS E 5 P 7 IH A 2 A BRE A A 3R BOR B — AR B

AT P R 0 A, BT TH A B A R R IR &R st ik oA %2 0, 1>,
Lixseisthb A b, RAGREHEAE R A A TR TR F RIS 2 ek, K, TR
Bl - LGN HI EI 25 o s L i AR B DA T AR I X A 1H A
AR B B KR SRS, X T ARG B T R S BRSO AR TR AT REAETE
AR TR T, TRECS i AFEASEAREAAE RPE A EEE . HlTH
R P R IUAAE 5E TAEA PR, 0T X3 (RN B SO B 7, LR gt ik 2 [A) R A AR 700
A NFEA T AOMIAEEIE B e . AT B AN A2 i & B 22K n] IR, I RES )G
B2 R B SRR .

53R F A X 2 57 R R I FUAR B, 25 48 55 P e B T B AR AR m RS Ak
TSR R 0 2 (i . AR et . RATRBEA IghE (44-35 kaBP) 15
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BRI — LG 7 IH A SRR IR R IR R, B FHEERRI A I THEAM T AHA
ST MAFIE— B 2 5. WURRSIH e (43.5-24 kaBP) STl “FISE Tl " BHAR B
ek B, RN AR R X T H A B AR M S R ). KEESI)I R SRS EE (OSL 4R 4
50 kaBP) ', AYT 2R K FEHE (40-20 kaBP) PP R 113 2R BHE (30-18 kaBP)
ANE TR L 2 1A (30.5+0.8 kaBP)™ Sist bl I LA fa] 8 (¥ 47 A e oy 2 B T H KA,
FLR A AT B T ARG = 7577 IH A 2R R A 38 BRI R R AR . 25T B T4
BRR, FATAA = MG RRIAR . BRI Be N %2 — A [F RN 2 0SS I IR A7
(X, X—JimHE T oMM T EER TSR, AR T Rkt AL, 5
— 7 T U AT B A T 2 e 0 1 B A N 22 T R M SR 4 R AN TR AR A A7 AN AT {3t
TEAR SR BTN A A Sk B AR KRG PE R A R R R, IHA SRR BRI B S
BRI IED B A L JE 245 NP e B UIAR S P27 (R Hh BN 4 R0 2 SR R 1) < F
RUE BRI — M B M B SR BN IR, AELEH AR S - O s H R s
PERIZ RN, XHZH X L DA FL, K5G8 B T RATRNHL TR DGR X 38 AR
(1 A7 2L Sy 2 R AR AR N Z AR A K &R

UG ATUHT AT B R HMN U R AR B SCH T R R EE N ST BT DL
BRI G B BT FOTHABIT F R 5 R KT 055 W 8. ROt BRI
THEEN G E AT R TR B LT AR F R X AR W B et 2 i 4
SR, RMEITEABNEEE EEETMAE SR T E TR . KBS L E
TR 3 Ak B E R A 2N K B ORREF F E BRI Tk, R EE A X E E A
7T e e S BR BRI AR, AE S — JF B!
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