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Abstract: The Middle Paleolithic or Middle Stone Age, dating approximately between 300,000
and 40,000 years ago, represents a critical phase in human evolution, characterized by significant
advancements in technology, adaptive behaviors, and complex interactions among different
hominin groups, including Homo erectus, Neanderthals, Denisovans, and early modern humans.

During this period, lithic technology underwent substantial diversification and refinement,
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reflecting key cognitive and behavioral developments. Among these innovations, the emergence
and widespread adoption of Levallois technology—also known as prepared core technology—
stands out as a representative feature of Middle Paleolithic technological innovation.

Despite the global significance of these developments, the present and nature of Middle Paleolithic
technologies in East Asia—particularly in China—have long been debated. A dominant perspective
has maintained that lithic technologies in China lacked the innovative characteristics observed
in other regions before the Upper/Late Paleolithic. However, this view has been increasingly
challenged by recent archaeological discoveries, which have identified diagnostic Middle
Paleolithic elements—such as Levallois and discoid core reduction strategies—at several sites
spanning diverse geographical regions of China. These findings suggest that technological

innovations were not absent in East Asia but may have followed distinct regional trajectories.

This study provides a comprehensive global review of Quina technology, focusing on its core
diagnostic features: 1) plan-secant volumetric organization for blank production, 2) scalariform stepped
retouch (i.e. Quina retouch) on thick, asymmetric and lateral flakes, and 3) complex ramification
of the Quina chaine opératoire. The Quina Mousterian is one of the major technological variants
of the European Middle Paleolithic, often interpreted as a Neanderthal adaptation to cold climates,
marked by high degrees of tool curation and repeated maintenance during seasonal subsistence.

By synthesizing archaeological reports and incorporating new evidence from northwestern
Yunnan, this research demonstrates the presence of a well-defined Quina techno-complex in
southwestern China. This discovery significantly expands the known geographical distribution of
Quina technology beyond its traditional association with Europe.

The identification of Quina techno-complex underscores the diversity and complexity of Middle
Paleolithic traditions in China, offering important insights into cultural transmission, regional
adaptation, and potential interactions among hominin populations across East and West. Future
research should prioritize targeted excavations and interdisciplinary studies at Quina-related
sites in northwestern Yunnan. Such investigations will be crucial for establishing a more precise
spatial-temporal framework for Quina technology in East Asia and, for exploring the behavioral

and taxonomic identity of the hominins who produced it.

Keywords: Southwest China; Middle Paleolithic; Quina technology; Levallois technology;
discoid technology
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Fig.1 Comparison of reduction sequences of different Middle Paleolithic techno-complexes



6 34 FREUR, S5 o [ PO R SR A Y IH A 48 TP I EOR 1 A B S i Ut e 1013 ¢

ARG TGN AL TR FE M B B LI AR s SR B S EA B B K
JERE, fEHES R 0 T#E S, AEE T GERME T HEER.

RN TSRS AR B S BEG A E A B AT, BARAE AN [ FEAS B B B P A B
RS, B R EmiHE & TR, FEAFNCHRET. BRI EH
i UL AR A P S T S AL AR B A SR RTASIE PO, eAh, 3B S B AL et — 25
TAMHENATE, WA EBAEH, XA FIFEHE R 1IN EBE 10 2 90 S8
fE, PRI T ZH AR RS g o P,

RETT & 2, FEANFAR R R DL R (040 B A2 77 S . RS SOhE AR ek 1) T L bn A
Yedrseng, VLK R 2 B SCRIE R B A% O IE . AR T A 28 A A SE A R R
SEGNFARAR R 1 TR s AR ISR AR T LA m e sh Mk (0 2E T S B, xR SR AR e
M7 A BRI . MIHBERL AR, TORRIER B o HrilE sz 1 S g i) s BoAT £ ThAg k.
AR, XET ARG T TR BN AERISAES,; EmTxg b, HA%
AAAE FH LG ) ) 28 A BRSNS A HURIR, A T T & HL fAE i B2,
FEVHRFI AT, i s iR, JEGE AR R 5 B ATk > M R0 1 e sh )
BER ARG, BN, B4 28% B, Rasg AL R M b ST 1 R g0 AR B 4 Z T
P R T T s 1 S R R A A B
2.2 EMEUHIRS = S HEHE

MIE G BB 2 A LR, X IRAF E B AT AERRM,  LLVE [ 7 R o % O
AR X o X XA A FE g e AR AR AL T MIS 4~3 BB B, Sk R AR YR vk S i 2
PR, IXFIRRRR 10 SRR BT 25 10 5 SN BRI T sh Mk (0 A T AR B

EAERMZ, DS AR MBI FEA T F 5 MIS 9~7 BB, WiykE v
P H) Petit-Bost kAl LR T2 & (1) Balanica 3t hERE B, 5% 8L 7 BRI FEAC R 5 1 3E 40
BT R, 5] NvEH R, 70X R 3] - AR & il 557 R4k R (Acheulo-Yabrudian
Cultural Complex) th 4 5% 3¢ T-FE 40T 5 88 AR IE, AR H 2 MIS 11 [y B ¥4, SR,
DA 3ok Bk 5k 2 S B (R RN R R RE, URBLH S FAREHE, SEUL S A S
RAL W RBEETIFE S, T B AT F X N EAR BRI SRR SN
T B PR 45 B R ) BB R R AN B . 7EX — T 50N, Th [ PE R X RN R R 1 R
MBAHEEZ N, B NRTT DAL 2R n] e OB R

3 F ] Y e X AN R R DA 7 3

o ] G X DGR R R R 2R R A 20 thd T, = FE R A s bl MY R 2
DU L5 2 MR R DA B R BRI RS A, R A IRGE PR 2L B AT R
SEHRE SCA IR AR RS 00 N 21 40, 2R o YR O TS LR 1 B RO S
FEEORFFIER A A, HeP i ARSI HI S AL T S BB AE, FATRER T3
440 ka'"s oAb, BEMIESVE M IR IEEE (FEA 170~80 ka) BRI T LAAS KBRS 1 1
B BRI ANE IS, ST BIREFE, WTICN SN IZ B b T e A AR R 9N R 1



- 1014 - A K oo

44 %

AR ERR ISR T VG X RGN R M AR R (HR, XSt A R
FRAE IR A B B D, BRI e B SL AN HR B AR P 4], DL i LR 5 1 e b X
FETRAFAENE T WA (R AN HAR

VG AL L bkt 0 T R e R AR R 2, HHUB ISR . SRR, AMUR
PR BRAEY) Z PR VR R TE A R DX, R R 0 AN RAAFE AT AE S o 2 X sk

2 EEUEEGRAE T 5 - &
Fig.2 Products of Quina reduction sequence at the Longtan site
1,2. 2 99% # Quina cores; 3. 2:44% K Quina flake; 4-6. £ 47 % H| 2 Quina scrapers; 7, 8. B 157 % i Resharpening flakes;
9. Z W m Ly F 43 % ;i Retouched resharpening flake



6 34 FREUR, S5 o [ PO R SR A Y IH A 48 TP I EOR 1 A B S i Ut e 1015+

ZH X R IR B N R I8 AT, ANTE 2 b Vi) 75 738 b R 4 B ACREAE B 00 1R 40 7
ORI T PR B R A SO S . MG R A s bk . IX e R IR A TR TG R X R4
FARM R IR T HEM KL

TELVG b 1 [X P 25 094 R 38 A7 2 AR PP A K L S PR T PR N S )1 e,
ST T RS SEX . [ 2010 LK, BN RTEX — XM SR T 30 &
RhE R A RN BRI AL Y, FROR T X — BOR BRI AR B X S o A . AE
KEeighlr,  H AT S TR PR B SRR R AR TR BT R R AT TR, S5
BRI AE AL Z AR A 90~40 ka* BRI, BT IRIETALE R, RAETREhE A H
TR ARG S ECER D, X2 T A f 5 A AR

S bR F A T PR, PR RIS BEZ) 4 km 4b. iZEHEH SRR X
WEFLTEE AL T 2019 2 2020 FFEJF e T RatE kI, JLiEEE 4 N HUZ, HAEE 3 Z i
HESCHL R, %2 R A 3487 1. eSS R BN, Bk SR FEAREE S
60~50 ka, AbT MIS 4~3 B IERT B, 1X— A WO S Y (1) i 4 7Y 5 A 2l A XS
o AT SR, X BRI A G DB AREY A E, UKD, fERsthhh AR
T B R AE S PR R ARG T ) 6 Ll R AR - B RS o ARk, s sk S 2 A
] it EAT TEAH B R AR 3 A RURE BRI 9T, B 9 A DA e B s kA ) o 2 A B R AR AR
R BYRHAE o A ] ok DURH 0 55 KA 9 Rk, 3 R AR A Y & 1 B A
W EYVA R BENEIEIES . FHEEA R, DU LB EA F AT oo TN T A,
JRIL T BB AR R E R BRAE BRI B A 2 0 SCRHER A 2 A2 7= 5kmg (B 2) o R
SYMTRE, JRESHE SR S T 2 AR R, sk, AWML EEEE, fRR
TIXRTHIWRERZ R W RS R 7 BCRANOINR 7 %6t rf B 1 A 88 AR A
REFEVERE ZPERIAIR, AN T OX R H AR AR 2 7E BRI K il 8 350 (00 Hb 2= 5, %) B A
RO K it 2R 7 5 N AE R R AL i A2 B B X

4 TR

4.1 ERXERTARNEREX

FEINEARAE RN IH A 28 F I HR M EEAAR 2 —,  HATFEH BB A7 2 At
i, HHAAEEARR T I rE X, Py 520 R0s =i U AL RA JEHT e 1 AL
JTHX RIS R T BT S ANE B AR A o AR, BB T ARRhE R TT R R S
IBARWITC, HoAfl b A& BRI ARG I e . LT SN, stk (43 & ot
FOSEIL T RWAERERE, E RIS 1o [ PG R X AR AR A A AN R AR &R, Dt
NI R TH A s IR 2R E RN R PSR A 1 R BEIE R -

MG R, A B H A & A B B AN i 2 DL 2 25 (M R 2Rk O
LW TERI, VFRE NRIVE & NS0 TR R B H 30 J8 2R NARRAE ™, T 19 47 R0
TR R TR T RSP RILAMETICR P IR ILRIRY, A



<1016 * A E ¥ ¥ 44 %

eI B0 o 5 R T R S R R A, ELI AR 7 A T3 5
A (ARIERRE, OVEOR 16300 B RS A PEAS SR SR SEAE HOIL S 5
B SEA AR U5 RN SERTRE S A IR A 2 —, S 15 8 SR A O I
LA DU DS OB AL R RPN AT, WAL ABE, (B0 A0
ARG, T HOA I SR

WILA IR ER IR . WP 3B FE Lt REFR I A AR . P T O 0 S g
Srh AR DR AHE RIS I 200, CSSIK B T b ITIR, TSR
RIS, SEAREEIERRTIRIORN, TER T LR AR A RO DU SRS, Bk
P ARSEA R A e 5 R0 SR AR T B e R IR AL KO3 S LE
PR X AL 40 2 LR A TS M S G R D K55 T FE L
R 5o B, SRR I T AR (i W SER —F 5 IR 38 R 200,
SO TS BRI 5 AT S B T BT S0
42 FEEESRE

o7 X L5 5 28 0 R EAT IS SR L, (LR B 0775 45 = 5 T
FERRUIOREE I 36—, P HE LIS R ORIt 0 OB AAE S5 5 (02215
B (RRABTR AL RO BT AR R %, I B0 H R 1 56 T B FLA T
B, DU AERHE M A 5e s I, S Bk Z F 2 0 N JIL T S DI,
FHHAR R IR R A TR I AR BRI 3=, AR
. DS 0053 SE PR R BT, 343 P DX SEEAR  R I46 3 R 0
TG o BEXE EA BRI, RORITT IR AT P SRR, JEHR R
ST 0 0 BRI E, L 5% 36 10 (R S 0 S AHE ST 47 N A 77 00
RO [N, A TSR R RGOSR ARI b, A5 B T 4R
o DX S B G 9 1S P A

b 451k

FEINBOARSE BRI A F AR S e BRI IR R 22—, £E MIS 4~3 [y Bl b i B,
A DA A S AR A s P A5 1) — TR S I8 SR s AR SO0 4R R R Py Rk 2 o
FABARM R I BARRAE e HB bk (I 22 A AT T R GPEE, R85 & P PU R X
FHRARIE S ot Tt e Tt 18 . WAL,  PHRBIXAMUAAAE I RSN BR R &, b
RERATEER) 2004 o IX— RIUAGE —BE M 1w B IH A a5 A AR (0 2 FEE AT
SNE, BN EFr AR AR X NS AEAF TG AT N S SR e SR 1t 1 B LA
A, BEEEZ AN TAERIITRE . BRI fh A & 1 R G0 T LA K 5 DNA 252 22145
EETCIERN, FAT B AL PG R X SN HR R R I B HEZE, I IRt ik vty AR 732K
MO R AR TR SX A B AR ER [H A i A AR M Xty N S AR A ik 4 418 ik 2 2
FOBE - T IO ER RO KRG A8 P9 7 N R S A8 .2 B H B LA



6 34 FREUR, S5 o [ PO R SR A Y IH A 48 TP I EOR 1 A B S i Ut e 1017+

B KA fok B AL 2 B G X A BT XA R RORE R AT
MR IAE, BAF F i A ¥ Davide Delpiano 18 + 78 A X 5 1 2 o & T # By id
w, RAMTEMTAFFRARAET KRR LBRIENFRFF LT, FEMF
Wt B 5 & A KB BT R L BT RAE T RE R A0 & 5A 5 TR, k=
ITHFPHEEFFERFRETRGEAAAERL R R L ERARAIE T2 T T A X HFM
6o AU — I B!

R PG

[1] Hublin JJ, Ben-Ncer A, Bailey SE, et al. New fossils from Jebel Irhoud, Morocco and the pan-African origin of Homo sapiens[J].
Nature, 2017, 546(7657): 289-292

[2] Slon V, Mafessoni F, Vernot B, et al. The genome of the offspring of a Neanderthal mother and a Denisovan father[J]. Nature, 2018,
561(7721): 113-116

[3] Chen F, Welker F, Shen CC, et al. A late middle Pleistocene Denisovan mandible from the Tibetan Plateau[J]. Nature, 2019,
569(7756): 409-412

[4] Richter J. When did the Middle Paleolithic begin?[A]. In: Conard NJ, Richter J(Eds). Neanderthal lifeways, subsistence and
technology: One hundred fifty years of Neanderthal study[M]. Dordrecht: Springer Netherlands, 2011: 7-14

[5] Kuhn SL. Roots of the middle Paleolithic in Eurasia[J]. Current Anthropology, 2013, 54(S8): S255-S268

[6] M. T “FEIAARSAAF T BT 0], A, 1999, 18(1): 1-15

[7] Gao X, Norton CJ. A critique of the Chinese “Middle Palaeolithic’[J]. Antiquity, 2002, 76(292): 397-412

[8] Li H, Li Z, Gao X, et al. Technological behavior of the early Late Pleistocene archaic humans at Lingjing (Xuchang, China)[J].
Archaeological and Anthropological Sciences, 2019, 11: 3477-3490

[9] Doyon L, Li Z, Li H, et al. Discovery of circa 115,000-year-old bone retouchers at Lingjing, Henan, China[J]. PLoS One, 2018,
13(3): 0194318

[10] THEZE, £4°F, 57, . BiEdiAy B RiEhE (], %, 2018,7:3-14

[11] Li F, Kuhn SL, Chen F, et al. The easternmost Middle Paleolithic (Mousterian) from Jinsitai Cave, North China[J]. Journal of
Human Evolution, 2018, 114: 76-84

[12] Hu Y, Marwick B, Zhang JF, et al. Late Middle Pleistocene Levallois stone-tool technology in southwest China[J]. Nature, 2019,
565(7737): 82-85

[13] Li F, LiY, Gao X, et al. A refutation of reported Levallois technology from Guanyindong Cave in south China[J]. National Science
Review, 2019, 6(6): 1094-1096

[14] S, IR, FXOE, . NS IRE =R IEES 5 RN A SR AL (N]. A ESCUIH,  2017-10-20(008)

[15] Wang F, Guo Y, Xian Q, et al. Luminescence chronology for the Paleolithic site of Xinmiaozhuang Locality 1 (XMZ1) in the
Nihewan Basin, northern China, and its paleoenvironmental and archaeological implications[J]. Journal of Human Evolution,
2021, 157: 103033

[16] 2%V, RIN 2 ik B R IR A 3 46 R (7], A [ SCAkiE ™, 2009, 6: 78-83

[17) Be e, s, Bk, 2. SR IH A S hba fl it 7e (1. A5, 2019, 38(2): 166-181

[18] BLFF7E, A/, &M, . =g uE IH A2 shE 2019—2020 4% &40 i) [J]. #53CH, 2021, 1:105-118

[19] BRF e, HUEIE. SRAAHR IR YS [1]. %, 2016, 2: 88-94

[20] B A, SRR, “EDIUEMEROR” RIS )], Fl, 2015,2:71-78

[21] £ E, mE. BEERR A S HARAE [1]. A52R, 2025, 44(1): 1-13

[22] Jelinek AJ. Neandertal lithic industries at La Quina[M]. Tucson: University of Arizona Press, 2013

[23] Bordes F, Bourgon M. Le complexe Moustérien: moustériens, levalloisien et tayacien[J]. Anthropologie, 1951, 55: 1-23

[24] Turq A. Approche technologique et économique du faciés Moustérien de type Quina: étude préliminaire[J]. Bulletin de la Société
préhistorique francaise, 1989, 86(8): 244-256

[25] Turq A. Raw material and technological studies of the Quina Mousterian[A]. In: Dibble HL, Mellars P(Eds). The Middle
Palaeolithic: Adaptation, Behavior, and Variability[C]. Philadelphia: University of Pennsylvania, 1992: 75-85

[26] Bourguignon L. Le Moustérien de type Quina: nouvelle définition d’une technique[D]. PhD, Nanterre: Université de Paris
X-Nanterre, 1997



<1018 A E ¥ ¥ 44 %

[27] Bourguignon L, Frére-Sautot MC, Ortega 1. Apports de 1’expérimentation et de I’analyse techno-morpho-fonctionnelle a la
reconnaissance du processus d’aménagement de la retouche Quina[A]. In: Préhistoire et approche expérimentale[C]. Montagnac:
Editions Monique Mergoil, 2001, 35-66

[28] Delpiano D, Zupancich A, Bertola S, et al. Flexibility within Quina lithic production systems and tool-use in Northern Italy:
implications on Neanderthal behavior and ecology during early MIS 4[J]. Archaeological and Anthropological Sciences, 2022,
14(12): 219

[29] Hiscock P, Turq A, Faivre JP, Bourguignon L. Quina procurement and tool production[A]. In: Adams B, Blades BS (Eds). Lithic
Materials and Paleolithic Societies[C]. Chichester: Wiley-Blackwell, 2009, 232-246

[30] Delagnes A, Rendu W. Shifts in Neandertal mobility, technology and subsistence strategies in western France[J]. Journal of
Archaeological Science, 2011, 38(8): 1771-1783

[31] Bourguignon L, Faivre JP, Turq A. Ramification des chaines opératoires: une spécificité du Moustérien[J]. Paléo, 2004, 16: 37-48

[32] Lemorini C, Bourguignon L, Zupancich A, et al. A scraper's life history: Morpho-techno-functional and use-wear analysis of Quina
and demi-Quina scrapers from Qesem Cave, Israel[J]. Quaternary International, 2016, 398: 86-93

[33] Peresani M, Bourguignon L, Delpiano D, et al. Quina on the edge. Insights from a Middle Palaeolithic lithic assemblage of Grotta
di Fumane, Italy[J]. Journal of Archaeological Science: Reports, 2023, 49: 103998

[34] Agam A, Zupancich A. Interpreting the Quina and demi-Quina scrapers from Acheulo-Yabrudian Qesem Cave, Israel: Results of
raw materials and functional analyses[J]. Journal of Human Evolution, 2020, 144: 102798

[35] Claud E, Soressi M, Jaubert J, et al. Etude tracéologique de I’outillage moustérien de type Quina de bonebed de Chez-Pinaud a
Jonzac (Charente-Maritime)[J]. Gallia Préhistoire—Préhistoire de la France dans son contexte européen, 2012, 54: 3-32

[36] Britton K, Grimes V, Niven L, et al. Strontium isotope evidence for migration in late Pleistocene Rangifer: Implications for
Neanderthal hunting strategies at the Middle Palaeolithic site of Jonzac, France[J]. Journal of Human Evolution, 2011, 61(2): 176-185

[37] Frouin M, Lahaye C, Valladas H, et al. Dating the middle Paleolithic deposits of La Quina Amont (Charente, France) using
luminescence methods[J]. Journal of Human evolution, 2017, 109: 30-45

[38] Bourguignon L, Djema H, Bertran P, et al. Le gisement Saalien de Petit-Bost (Neuvic, Dordogne) a 1’origine du Moustérien
d’Aquitaine?[A]. In: Jaubert J, Bordes J, Ortega I(Eds). Les Sociétés Du Paléolithique Dans Un Grand Sud-Ouest de La France:
Nouveaux Gisements, Nouveaux Résultats, Nouvelles Méthodes[C]. Paris: Société préhistorique francaise, mémoire 47, 2006, 1: 41-55

[39] Mihailovi¢ D, Kuhn SL, Bogicevi¢ K, et al. Connections between the Levant and the Balkans in the late Middle Pleistocene:
archaeological findings from Velika and Mala Balanica Caves (Serbia)[J]. Journal of Human Evolution, 2022, 163: 103138

[40] Meignen L, Bar-Yosef O. Acheulo-Yabrudian and Early Middle Paleolithic at Hayonim Cave (Western Galilee, Israel): Continuity
or break?[J]. Journal of Human Evolution, 2020, 139: 102733

[41] Falguéres C, Richard M, Tombret O, et al. New ESR/U-series dates in Yabrudian and Amudian layers at Qesem Cave, Israel[J].
Quaternary International, 2016, 398: 6-12

[42135ch, . ZMERABLZINAE ] A S A, 1961, 2: 139-142

[43] Lsep g, skiRig, HIgH. BWIRTURRILE 2 A A ARIEA S 1], AEF40R, 1985, 4(3): 233-241

[44] Hu Y, Marwick B, Lu H, et al. Lithic technologies at Guanyindong cave, Southwest China: diversity and innovation during the
Chinese Middle Palaeolithic[J]. Archaeological and Anthropological Sciences, 2024, 16(8): 119

[45] M HRE, BUA 7, @k, 45 2022 SRR ) AP A SRS L AR A (0] ASEIR, 2024, 43(3): 448-457

[46] Hu Y, Ruan QJ, Liu J, et al. Luminescence chronology and lithic technology of Tianhuadong Cave, an early Upper Pleistocene
Paleolithic site in southwest China[J]. Quaternary Research, 2020, 94: 121-136

[47] Ruan QJ, Li H, Xiao PY, et al. Quina lithic technology indicates diverse Late Pleistocene human dynamics in East Asia[J].
Proceedings of the National Academy of Sciences, 2025, 122(14): e2418029122

(48] Xk, RFFA. RN AR RS SR R A L [J]. AR, 2022, 41(4): 563-575

[49] Mk, SKERT, TRPESR, . ZETHGARIE S BRI [1]. R REE, 2016, 24(4): 462-474



