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PAUREFAREHEARE NENFBRXNAEEREEIIE B % H %K Tixer B T
TN fhxd T T) B0 E ML , 34 Bordes S Z MM IHG B E H X R RM ™, ML
Tixier (1956 ) HHME L N HFRH KRB AR M THA, -BEBREMITH . FE

W E R 2005-07-14; ERMHEM: 2006-03-06

BEWB . BVEE WA 2005 £ KHHE .

EEEN: EHIT(1964—), B, 0E BRERFEA G- REEEEWRIARAR, MAH T B/RA La Trobe X2 ARC
Post-doctoral Research Fellow, EE MW IHA FF0F{0H H ¥ o E-mail: swangl115@ gmail. com


http://www.cqvip.com

4 # FALI: BEABKEIE - 333 -

BB EA F AT O, R RE I TR B —RAEITRENBEE, Rk
S, B TFHRAR BSEF A M 70 R ER (A A E ) BERT AR B E M T, LT R B2 %
B9, R ALIE Bordes 75 1B 42 F MR R R R, R IE YIS 1 2 5 — S F
REBETI BRI N AFRRAR , LETE 14 # DEH S.6 R BBRE —RE
WHRESURREFEVIENEIFEARBRES, BRILZS, N TRE RO BTRK
F0RA N /R LT ) SRR S EE AT T 55 YR TR RS I IS A E T M ) B
%‘fﬂi%ﬂkﬂ]ﬂﬂ‘,Eﬁzﬁ%ﬁi"%B‘J%ﬂ)’lﬂ@%’lﬂﬂ/\“fﬁﬁ%ﬁﬁﬂ]?% (Biface-cleaver)”“ﬂﬁi
“Z8 % Wi T 4% ( Cleaver-biface) " Z. ' , W WA WX EXRETF R SH A FEZ US4 BT —4
PR :0E: 3V AN

B L E R TS B TS, AR A B BTy BN TR W4 ) 5 RE R
P REEMABIIZHEEEY, BRE, AWNZSH¥RBEAANDHEABCE RN TH
XEBYEEFE BB P ERT R ER YO, XA 5 H 71 %5 0T 5 4 P e %
LREE, AT REMRA R —E R e, BT MBI WIBNE THEIF. AAEER A I
BT T) LR AE W TT 35, DA T4 T8 0 25 W PR T ORARS T T . st KEVA JT R RN R 1
AWFER LB BRI PE RN IS —MAXAF M IMEMERDER TR, KK
HE KERSTKF 100 nm W ABKAFG—MSRERAFWER(SE—%) PEEHE
& EBE - e, ET TR, 588 M- mNK R - B NEEMA
ARFREEBRMEKIIO(ZRHEMA) 3G 5 844518 B T 17 U1 B MK % Th k.
SWME . BANRSKEATTWERXGET ) SYEANRE FEmERKEIF R U R
HEVIE, MAJTARERK(SAHEIT T E) W SY:2) BIARMAEERE . MA
TGN ERNE3) BIAFNERIO0ZERREMNEB AR O, KEAT]H
ERZI O M T BE KBS A Es ] AR RE A TR ZIGEZ&2a Fmmal,
B, BERAEI RS XKBAATIRAKRANAF TR BXEREMTHFRE, SREESY
HWRAESTEBNZBRFEEVHENXK S, EEBEAMHY FHaSmaFERT
24 1 KBVHTT,

MERB DR AEE L, BRTE AR A E I FHE LHRMFEZFA, FRZE X
H¥EABRESYELN WREEZRAES M TEXEMAMM IO, XL RHAMMESL (G
FOBTRAERG), ARSI EREEWAEEIIR XN R ANRREROQT] O HE
RIFNH 25 55 2 DURR A I TE 0 {8 fE AR AR R 2215 J0 0 WA 2% o0 40 O T 70 75 5 1 X T U0 7% Y
TR ENEENWSANERE: DELEIFEF R UKBOKA R BN IAR
AR TH:2) @ARWERIONARER, MAEFERT - BRAZEZEHBE;3) &
MIERE A R EE ) MU EEHEE RS SEBEEUETFE 4 AR
W FWBE - BREUEREVIE, B - LEHINERAANHMBARNEE;S) #
TNFR—FRENIE RERFERETH,

2 IHCH X 38 J1 37 B E S (e 4

2.1  HE#F0 R IE K B 7 AR
BAREFEMKREEES 1.75 Ma 6 “ & 15 B # 35 304k (Developed Oldowan)” i B i (A
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T BB BEBIES 1.60 Ma Z2 74 LU B9 B & A UL B Be et W 71 # 4 H IEWRATE
Sk, F—HESPIEAESNATY, MKW RTEERNAERT HEFNEESEE, A
H 2R K R R R T 0 ) I 28 R AR o A 0 BB A SO AL ik P T B K A8 0 . EIR
K& M)A DA SR, UMMM SR bt P ARV ENERIEE ETR
BT o I B A L AR SR B T4 Tsimila P A BN B FMHEBREZELHBIHYEH
g —4 L B AN E A /Y Olorgesailie i 3it F 23% K2R N H T 7,

RRIF K Bl 49 18 A 2% Bt 4B 340 38 a1k o Bk o R 0 ED JBE IR R e A 1l — 2 38 ik o 1) 9 70 5% LL )
AT LAFIIE YN &9 & BELL B 51, £ 508 hE 89 W 70 35 50 B R I T 3k 9N K R 8 BT & A SO Ak s
B, —MAN R KRR AR XATHETATESENKENEREHFAR, FE
RS & B R4, BT KK 48 K 2 508 ik 194 R E e T IR KR35 B
EFIX i, BERMCHBENSHTIANBARYBEMN THUEN A BN AL ETE
(*Ubeidiya) i# 1E , % 3 4k B9 T AR AR 29 W BE 4 1.40 Ma™ | E BN N IH BT & A B A
MBS AEHIEMEHE—3" , BITEES0.70 Ma B2 A , TEA B _E# H1IX ) Gesher
Benot Ya’aqov 5P 3 B & | 3C Ak 8t a1k 9 9 71 38 LA JE W BT 4 A 28 Tk W4T B9 Kombewa | K- £
REFHRKAFSESRLELERMNEFEGR M IR, XHimSRANENENRES
e Rl 30 2 SR b 69 BRI , N2 2 B30 30 A TR AE 28 0 80 G R A3 BH R B o ik
— 3, T M A 208 P A R 1 okt X B A S 3 MO0 B N 26 E R WS B9 3 R [F) IR 3R
BAGER TR BREMRTERZE RSN, 85 T 7 R X 69 18 A 256 A R
WP UABR A SEMRE N BRI TR A 7] R E UTFE L T IR KR R 288 at, d
MERNETHBELT ,RREKMIBASFEAPHIT MR TEF A REXMREPIIAND
BALE,
2.2 HEBEABHUPEXHETENER

MEAEETRFTBRBANR—F, UAMTERRAERANCEPFEENNRTHX KA
A RYEEPREZEITEXLRFEN T MY, BARZIABNEINGE, B HFENE
LKA A OIESS 15 #0000 TR STk R ARSI S0 A 8
WFRIT HIIEREE, XERE P XUT AR RIRZ, 7 T+ B a8
LA IR S AT T IR A 2T LR B 00 4R T M M S (79:02) FI RS B 45 T AR b
(79:03), X AR IR A ZFETR R EAR T R W H 5 (76:006) T8 14 H 45, (76:008) LA K T Bt
VTHY 79:05 1 80:01 BN, BB B, 76 1B 7 25 i X B 0 69 303 9T 9 /2 4 <5 4 3 250 (77 . 01)
A X HE T EHRE

VAR, EPEBEFIHASRBRMEHRPREAZ AN EIEHRYE. EBRAELSEH, P
EENZREAUERI AN EIAWIEE SRR REENPRLS A G
MRS EA KF RS R A %551 87 T35 B I VT 85 3 1R K B 3 Ve IR X L R A v
RN IL 26314 | 55 4,5 4 5 22 18 B AR 85 9 . 1995 4E LA SR 7E {3 T o [ b 78 i b 5 8 ot
MBRWILRERE AWM FRBIBAREIL P RAGE I £,

WRATHEOEITIFE L WREARANBERZ VBT SRS YET S EHE L,
mEXNFHERANR—HF BEANEEEEN AR AT TAUBSFEEEN SN TEARNRE
BEMWEE CNANEEEERARREROMTIHRES X8y (BB
HE)BEART B F ARRENSYEENREE, XEUBRA N EE N LR
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B OBANEETANEYHERPRREEAWARBEE, SHRXLBYRET A,
R R BRI S T A TR, AN, A M KA N TR L — 3 TT
ERTI% (2N RAEIE) 5 — NP E T ETHRE N AEA T hMAETEF U 0E
BeAEIRO0 | EAME B2 E B AN P T o E T R A X DL AT BT R B B 0
TIE RS schR b AR EIE 2 X M2, B4 i K % B W 70 58 15 4k 9 K s R R B9
WIEHRERS ™,

EAENBHREZ R ARG SR N LB LA A, HE W F i
SEEREHIAE S AR P SR RE B, B A, 3k o B A B 70 25 4 3k
AR B B SE M A1, FORR A 28 0 10 N T4 A 0 R A0 T O B R 2 AR AR L R, R AR
B [ B A, (EL e B ) P TR 5 2 4 B A 5 3 0 40 L R S8 0 B B I N e R B, R AR SR R B8 0 7
W 0 LR IS, R E I 7] 2 3 RS ARE A IR A% AR E o E IR G 5
Bk R M T B SRR T A AR

3 KE A B SR T)

3.1 SWMIEMBEUEE T

SRR RN EUFAEINGE, EE 2 268 A0 FF X AR A 483
ShE 63 A S (HIBGEMM A RN 23.51%)HI A 1194 HETIF (B 1), 1B A HE
K SN EHURBAERNEEMT TR, BWEE RS EESCEHIMBEIE (BT 8EN
FRAAEPHHRENENRERNERERNE N2 PR RBYINERERE U
WEVESE(IE 1), XERFEAERANMETF(E 1:7), K1 E3LTHITFRY
S EURENS S TERRNES ., BN BIETME, 56 2 REHF B S
(95LPOOT) R BIM TN #HEBER L A 1N {4, 5 THEH S5 10.28% , Hi @it R LTI %K
BEAS EEWHEATHEHPN 1 HHEHNF,RE S TEBEK 100% , {8 TE M LR 4t
B, BAELE BNFAEREABT Fabh S TREEHN5.43%, XNHHAEEMT
WK A Bt 25 %5000 BT 2 1) A 28 0 oMb 3k B0 EE AR 2

®1 TERBEHIEHAGAR SN EYR

The number of open-air sites with cleavers in different terrace

Ry st 7 B Bak Bt (%) Ldzki6ry BAa(x)
B2 RN 15 21.43 43 7.47
B3 REH 17 17.17 29 4.84
54 BB 20 30.77 36 5.03
5 R 8 29.63 8 3.49
%6 BB 3 42.86 3 4.05

£ it 63 23.51 119 5.43

3.2 MIMMEHNER

119 GH7IFE TRARMARMIMmE, Kb UREAREMI MR ERL (N =54,
45.38%) , HXKEHECAEEM T MEE (N =25,21.01%) , M E(N=14,11.77%) . &
HEWE(N=13,10.92% ) HMAGBAHEE(N=11,9.24% ) HENHE T 2L E —ES K&, 4L 2
#7175 3 B BbE M A S TR .
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B 1 BB it % B 1 7] % (Cleavers from the open-air sites)
1. 02LP154:001;2. 99LP072:051;3. 02LP206:001 ;4. 03LP233:001;5. 02LP169:030;
6. 02LP146:030;7. 99LP055:063;8. 00LP095:017;9. 99LP57:028

EERILFGHT UROGAREAERBERS, RSO, FOGEE ARDS
MABAELAMNERBEERTHE  RERAGHARR LG RIS ERS T
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CrREs ABAA LR RERE—&, GPENIENSBE TROAA RS, TU,

BHAXMTHNAREANNES EAFENA R OB,
3.3 H7EAVTREVTAHN

2% 0 BB B S ] B B AT B AT AR 5 R AR A kN T AL i )
BRI EE. 119 FENEWEHKER 159.32 om, FHRE 113.84 mm . FHEE
52.36 mm, FHEEH1059.5 g, WIAEMEERA/NTF 100 um F, HEREOREMITTW
BOEN2HKEASKTFRMBGEMTE HRENTHEGHE AHERAESRE
AEAFHETIHAR, E5 FHBRAEMKAGR M KBEEAFMTHENFEEE L
ARFHMOME L. ARDEMTMRAHENFRAREE,

2 W7HEfR%iTE (Metrical analysis results of cleavers)

% 51 JEEH BE THE | eHEIRE | BRAME 14 {8 of [ B 3/4 18 BokE
&% 119 159.32 34.09 100.08 132.63 159.07 186.00 247.00
REARE 54 167.10 36.26 103.60 143.57 163.00 191.25 247.00

® REARE 25 155.24 30.85 107.50 132.16 150.37 179.00 228.00

(mm) FARCRIE ¥ 11 155.04 24.55 119.87 139.06 151.91 181.00 191.50
AEDE 13 148.98 34.32 109.16 119.49 144.34 175.50 215.00
M E 14 146.49 34.16 100.08 115.84 147.32 174.00 211.00
&% 119 113.84 34.88 54.90 93.97 105.23 126.02 272.00
REAOESE 54 110.49 25.84 54.90 93.72 107.19 122.92 176.00

"R | BeEOoxs 25 113.29 38.72 63.83 94.58 102.90 114.60 253.00

(mm) EHRE 11 117.59 34.89 66.85 94,61 115.51 137.41 178.00
AR E 13 124.09 50.12 65.63 95.65 113.17 140.40 272.00
itk 14 119.35 44.44 60.59 86.90 118.44 139.76 241.00

‘; oY 119 52.36 13.29 13.20 44.63 52.87 60.87 98.55

| RBEAORE 54 54.04 13.88 13.20 44.60 55.53 64.29 83.28

B BeAXs 25 50.22 13.34 24.00 44.93 50.60 59.31 75.35
(nm) | O EEEE 11 51.50 8.86 36.41 45.57 50.16 56.85 68.61
. HEEE 13 55.32 18.03 30.03 41.34 52.87 62.72 98.55

L WA 14 49.68 7.51 36.85 44.34 48.67 54.89 62.06

2 119 1 059.50 661.73 224.0 630.0 938.0 1326.0] 4365.0

R EE Sy 54 1124.70 586.90 224.0 651.0 1022.0 1459.3 | 2906.0

& HEOESE 25 984.88 790. 14 330.0 587.0 750.0 1055.0 ] 4365.0
(g) ‘ HEARE 11 1018.46 469.42 434.0 559.0 1103.0 1349.0 1 954.0
! ARE 13 1250.62 | 1044.05 361.0 581.5 1 021.0 12040 4074.0

! MEd & 14 862.00 316.33 255.0 692.0 859.0 1094.3 1431.0

119 Hr# T 7T SR IE BN 73.49, N RIfE R 66.30 71 3/4 4 83.85 F , 4 K&
HENAEWKERATHRE AP RAAGEEMTHNENEREFEREK —& MADEN A%
BEMTKETFHE LBBRELE, FHEKIER Y 33.64 M HERRKE N 48.39 1%
Bt THIFZARBRENRBREY (R, ROAEAHNEHTEERBREK,
FIURBERBEHRE/DN, EREBHEX, MAXDAWENBEINZERERBR A, FHERE

BUUR FHEOGARERNENETNZ, FXETFHEBNEFRLED.
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%3 WUERPHRTHEY (Metrical indices of cleavers)

%5 Bkl BE i | REERE | BAMME /4 o B {H 34 {8 BAHE
o1 119 73.49 24.43 2.47 56.87 66.39 83.85 171.33

% ROEAES 54 67.61 16.50 44.75 55.26 62.98 75.53 124.48
= REOEAEE 25 73.21 18.29 53.14 60.01 ,70.59 79.78 | 126.11
ﬁ ABRESE 11 76.79 23.59 47.66 59.53 69.62 94.27 117.66
13(0 AXEDE 13 85.10 28.85 42.47 67.94 88.17 99.71 146.24
RS 14 87.04 43.58 46.75 54.81 68.41 115.09 171.33

W 119 33.64 9.51 12.74 27.20 33.30 38.31 87.58

® BEAEE 54 32.66 7.41 12.74 27.63 32.75 36.44 54.69
=~ REAESE 25 33.09 9.77 16.21 26.38 33.05 38.46 55.55
E FARCR IR =) 11 33.99 8.11 24.25 24.40 31.69 42.40 47.43
1)50 AEVHE 13 38.47 16.23 21.46 30.96 34.36 41.36 87.58
mebE 14 35.44 8.42 21.36 27.64 38.14 43.46 46.74

£ 119 48.39 14.70 20.56 38.07 47.84 59.25 88.20

B REAESE 54 49.96 12.74 22.80 40.54 47.90 60.73 73.76
= ROEAEE 25 46.94 16.24 25.00 34.32 48.22 56.26 87.94
% FARCRIE =) 11 47.74 17.89 25.32 36.16 41.62 58.42 88.20
100 AXPE 13 47.97 17.38 23.49 32.68 49.68 60.52 79.86
ML H 14 46.31 16.19 20.56 35.06 38.55 61.55 71.76

19 HHITIFS, 110 BrAEBEMN M T THMHRT%, KPP UM ITRNBEESEEZH
(60.91%) , HRH B3 HHTNEUMT MK TI%., 80 HHE TN EHNFBR BRIV BH X
BEIIFTRGEIPRBE/NERNEII BB (68.75%) , M %15 K 2 , X 25T % 7]
HEREA/NMERNENZLEHGREEAERENARM TS, R yEA TR ®REN
ARBEERSHMEBEERMEREM B, ANESETTMOMTMEUAHFFENE
B, 45 TR R KR, TTMRAR 4,

HIAFEFRUCER MM T F)UREBEEE R L (N =50,42.02%), R % R FH
REFTHEBEN 20 HE T 0B N KIS, B2 — £ L E§E 7] 2 % % S 22 R
(59.67%), 750, I EHHEFNERRBHEELE —EHLH. TREITEEFHRM N LT
BBEER(N =66,55.46%) , G RIEEERELEE B (N =25,21.01%) , B EHE T
LFATRIE A — BB (N = 15,12.61%) , B BRIEIR (N = 8,6.72% ) FIFS BB (N = 5,
4.20%)WHEITIFMRL, E—FBANETNENBEERKIE(N =58,48.74% ), B HIEE
BE(N=29,24.37%) HUER S AR ZBE DR ERE (N =27,22.69% ) B 78 71 2t (5 124
ML, MTEEEEZINBE NN RENENER D (N=5,4.20%), SHRETNEH TS
BB (N =94,78.99%), M AHE AR ELEBE(N=14,11.77%) WA BB (N = 11,
9.24% )E I AR RA—/NEK4,

i T3 64 9 70 7 FL 70 F0 R R 70 4R 48 K 25 B R B BE 7T, R 42 0 TR fE S T 5T
WITIMZRGA(N=74,62.18% ), BASMNE T 1/3 W TI B HAE — 4 50°F] 75°2 8] (37 55 {6
MO, BB 6 rM I FEHMIIONBET (5.04%), KEBRHINBWNTNERARELSL
BB (N =113,94.96% ) , TI &R RZBEMKOMEIIZ DA 6 1,4 5.04%,
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MR ERERBEANE 2 AN M IBEA S EAHNBERTUNEARL, B
RRAE A K 290 sh T I e, 5 HLA AR R R IR 2R e B B R SOk e &
VE B T 92 45 5 3% U1 9% T 2 0 0 B 0 BF VB A 25 3 AU R AR R AU HEBR B SR I BR B B it iy
e, REEAGMERENAERPIEFTEA SRR, BRENTRELEEREMN
REMEX EHFEMBAS R PFEEETNFRHEAFHEL, N BRTE N IRE M
F I AR BLA T 7] 25 0010 2 7E 25 0 i 4 o B0 O T, 3F R 7 2R I A9 S RY M Oy T AR
& FHIF

St FF RT3 FMEH T KR SHWAE T E 8RBT TR A F X A
R REARARKBEAS LY HEXR £ EZEBNERAREARANER. &
MEEUTEEZBMXEBYTRMNIEECEURTENERTRA T AHHEEEAR
& H 5 IHAR S SR LR, BRE, B EXEETHENHERERXERAANLIT/A
B8 2=, B g 1E i 0 0 LA R i M IR K Bt £ 3 ik -5 R & BR A ) 3l O D8 B At
MUREEREARMTY, BEZHAEAILFT 2O BEAZHF R HIF KBEATIM
PEMIH =R FREMEH LR BY, A6 AR EN TEARGE T ZRA, M LENHHE
HAE AR EIEERTERAMEALLSYESEAMER, XERRHHAREME
SR, B LU F X Z B R LR EXEHRET S AGR, MATERAEE L
BHERPARAARARE L AREHFHER,

BJG & Ranov(200) P 5T 71 0 LS8 . HTI R ENEEMFERAA — MM
MEEATIO, AR EEMAE S HEETESSHIIOBFYHER, X —SRE T EH.0m
THNRZAE, REPARMNERFECLTRIFEAAXMNITON[Y . RPEEHRTHR
B s, IR EERERER, BEATHANEEEEE Y BFIRG &t
REANN -SRI FHRFEERREATH M IHESMETIF.

Bif: EAXRKYNMEIES EEELITRETFMAEERLS SR ML K%
FHERIYNTVER BAEYREEIL =R R TR 86 X B RER R LR
FEBERGEENYESH AT RFEE AT RHTLE & MRS, PR ER —
T5 FEREAEMRE B BRI AL MIEEANE R A & E b P i
FERE TRME A2l . 1R & X AT A0 55 B 18 Bist bk !

SN
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Cleavers Collected from the Open-air Sites in Luonan Basin, China

WANG She-jiang'

(1. Shaanxi Provincial Institute of Archaeology , Xi’an 710054 ;
2. Department of Archaeology , La Trobe University , Melbourne , Australia  3086)

Abstract: Like the presence of hand-axes, cleavers in the Luonan Basin, Shaanxi Province, also
challenge many of the preconceived ideas about the distribution of Acheulian technology. Many
questions remain, particularly over an accepted definition of cleavers and whether or not there are
“real” cleavers in Pleistocene China compared to western parts of the Old Continents. This article
focuses on the definition of cleavers in order to identify this kind of tool found in China.

On the basis of the definition by Tixier (1956), a cleaver should be a kind of tool that it is
invariably a flake tool with a transverse cutting edge at the distal end. Generally this cutting edge is
natural or in other words the distal cutting edge is unmodified by intentional retouch and the side edges
and proximal end is usually bifacially produced by convergence surfaces.Based on this definition, 119
cleavers were identified from 63 of 268 open-air sites found from 1995 to 2004 in the Luonan Basin,
Shaanxi Province, China. Most of the cleavers are classic “U-" or “V-" shaped outline in their overall
appearance. This article describes cleavers’ raw materials and provides a brief typo-technological

analysis . Metrical analysis attempts to provide an objective typological description for these artifacts
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rather than merely limiting the discussion to arbitrary cleaver morphology .

Early hominids in the Luonan Basin chose seven kinds of raw materials to make cleavers . The most
common is cream quartzite ( N = 54,45.38%), then dark grey quartzite ( N = 25,21.01%).
greywacke ( N = 13, 10.92% ), red quartzite (N = 11,9.24% ), and fine sandstone ( N = 14,
11.77% ) .Quartz (N =1,0.84% ) and sandstone (N =1,0.84% ) are rare.Metrical analysis shows
that the mean length of this sample of cleavers is 159.32 mm, average width is 113.84 mm., mean
thickness is 52.36 mm,and mean weight is 1 059.5 g.Mean size as measured by three ratios:

(width/length) x 100 equals 73.49

(thickness/length) x 100 equals 33.64

and (thickness/width) x 100 equals 48.39

Attribute analysis shows that cleaver forms, as well as the relative size index were significantly
affected by raw materials .

The most common position of retouching flake removals on the cleavers is bifacial ( N = 50,
42.02% ) .Retouch on the exterior surface and interior surface, as well as alternating modification are
also common . Alternate removals on the cleaver’s exterior and interior surfaces are uncommon . Parallel
retouched scar pattemn is the most common feature ( N = 66,55.46% ) , although sub-parallel, stepped ,
and scale pattems are also frequent.In an examination of retouch, half of the cleavers have long retouch
extension ( N = 58, 48.74% ), while cleavers with short retouched scars ( N = 29,24.37%) or
invasive patten (N =27,22.69% ) is infrequent. Only five cleavers have retouch covering the whole
surface . Measurement of the cleaver edges shows that acute edge angles are predominant ( N = 74,
62.18% ) , although frequently about 1/3 have an abrupt edge. The cleavers also have a semi-abrupt,

steep edge angle, but these are very uncommon .

Key words: Cleaver; Old Continents; Open-air sites; Luonan Basin; Shaanxi province
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