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Abstract: The paper made an in-depth review on the history of academic research on hominin use
of fire. It discussed the significance of fire-use to human evolution and development, presented
different hypotheses on the origins of controlled use of fire by human ancestors, and used a series
of case-studies to demonstrate the way fire-use evidences were collected and analyzed, and the
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complicated developmental process of fire-use in human history. Controlled use of fire is a unique
behavior and capacity of human beings, and it has played an essential role on hominid survival and
evolution. The use of fire led to cooked foods and made nutrition more easily be digested, which
in turn brought about a series of biological adjustments and changes in demography, behavioral
patterns, survival strategies and social structures to our species. Fire helped hominins procure
more resources and modify physical properties of imperative materials, such as heat treatment on
lithic raw materials, and gradually brought about the invention of pottery and metal utensils, and
eventually human civilization. The history of human-fire interaction is a long and tortuous process,
from the occasional use of natural fire, controlled use of fire on and off for hundreds of thousands
of years, effective preservation of fire seeds, the making of fire and habitual use of fire, to the
omnipresent, indispensable and complex ways of fire-use today. It has been proposed that hominid
fire-use history began with the emergence of Homo erectus, but the current available reliable
evidence pointed to the time node of ca. 1.5 MaBP. The detection and verification of fire-use
evidence of early stage are difficult and challenging, requiring delicate and detailed field excavation
and recording, high-resolution taphonomic and spatial information, and all applicable analyses with
state-of-the-art technologies. Possible factors of natural agencies in producing fire remains, such as
natural fire and post-depositional disturbance, have to be evaluated and terminated. Only after such
careful data collection and comprehensive analysis, the evidence presented and conclusions reached

can be convincing and accepted.

Keywords: Controlled use of fire; The significance of fire-use; Fire-use history; Evidence for the

use of fire; State-of-the-art analyses
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WAL A el A, DA e 2 5 52 3. RIREMLL Ao A i it n 2 Pt ik Hoph A . 2 A Bl
PURELAEL b, DA IR A A A i A Re, R AR KIITER: 4 g Hr, &
Bl ArcGIS K. raildh. shwee . TIRBIEEE I = gE bR . X St 75 Y- 1H A1
TV THT b 149 2 16 43 A 6 o 12 ORI At R T DAL E s IS ., o2 sofhist
YIEN ) B AT REE S FIRRUESE B S, WU R— A5 b e A& ARk s
WHEATET R, IR 2O IEAT NI BN  ER M IS BRILE AR X R A iz
R SR A R NI &, PR T TR . AR IR AR A
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Rl b, RPNRIEBIERESD; XL prl CiE2atldh. siai) A7
FEEFFRFIILR, BIIAGR KIS B ARE D UG SR X2 A p R EARBERL
B, ML AT, AR KRS R . IR A S O L GV SE R R E A
FE NSRS I HE S D70 W0, BB 150 J3 8 AIZ B S i AR N SR JEHAT K

20K, LR EE— TR A BRBE IS, S SR IR AR R AR R, XU
W2 FUR 2 BT 7308 N 8 P UIE 4% LA AR DK P e P Ak vk e R I — Ak 1) R J v 2
WIRAR, R AERE A B A TARROFEA b, 38 IR T BRI — V)T ReAEE 1R R,
X s QA X M ANSRAIE, 55 0 HERR B AR BRI AN T 3R, & — TUAWr A S 2 A e,
1713 AN e S 3t 5 3 SO AR O 8 8 AN £ A 51

5 FT7 A S N R =1yt

N K R RAE KRR IR 2RI THCKIEOR, Mz — Rk,
T AT RE,  WHIX — )T e TE R S AR TE B ot e b3, el il Bk | s
R QIR e e e h s (R ORAZ BISR R e, T L84 AL BT 10 K 48 5 07 70 Hh 15 23k
S CRIR B Bo iR, AEHUm A TE BB O R A 70 A a5 L I sk
B PONEILZ AR AR KT, BLEH LGS 1 SO R R A 854
K BB 28 H AT (R SR A B L, T st ik i) A e S AR I T B B R
BOKHER BB 7 17 o
5.1 BHAANKA KRZ ESMFRENM

B NG KR EEERU” , BRAEEOR IR B TH A7 d8 RHAR T S0 K2 il
SEHRIRE LIRS, TR HARMAK . FRARAT IR K e 715 77 Ao i b
(FOFEWT: 1) MATTREAS F KO REXT KO LR 2) AT TAS B i KRR RE T, 24y
B g R 3) MATBCA REST— ELORRRJEA K, AR AAIERA KB T L,
B HER Bk Z S R M AIR GRS 4) KRR AEAT Iy B, ORI
M BEL TRELL MR X AR BB 2 N ZE A K SR

BT 28 L JE 2 AR N K 7 SR FE g A X RR S . R R TR R PH R JE
N R s o M R B, A AT BE I K, (ELFE TRV IRk R0 B K B 1,
VEHIATT R 2R B AR K HT, T ASBEARAF L DR AF K Rl e E AR K 22 A AR A TR IR T 1D 8] DK 3
BT, POSEAMENR B @ HEG N MokIE R, sz 4 BRI
fF, T RABAUE R BEAE T KPR TARMERE H 2 298 RGN

KW TR AR VL, BATABE T RN KN R Z JEIRRAT A e, A2
A 2 K T B SR 54, AR5 5 NRIIAE P AR . NSRRI I A XS K
5 PR AR 1l 2 22 A I T IR 1K), — AR 2 AR i i R

52 BRRFIMHMEALEUK - HKBAAENBEITA
W, MATAREIT IR, NS K 58 BA B 12 Rt i, w] LA 2L
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TRFR KR TIENTHUK, EH KA SR H ST N — R RIIERY, 2R
X I NBELEIE T AT REEAERT Ao X FELALT-FE 4> 35-20 J34E 1] (1) 22 Ab TR 7 Gat bk (R B T K30
PSR K AEYE 140 LA 51 f¥) Hayonim it hE Y. Tabun™ i#hEAT Qesem i#thik P 45, ix
LR TR 2 2B R R RN KA LB e A AR B B i . IX
S F A KGR B E S E b, ISR AR B 4

Qesem it hEHEAL 7 K E RS2 H 8 H KAUEHE o 1% Abist hik AR & LE S FME 1L (Samarian)
(PEYE b, PEEREHEE 12 km. Zgthk FE5 4.5 m EHZ 2 NS SRR R SR,
o HAEAR I 52 22 B i N AEBEHE (035 30 & 2R T 054> 42-20 J54E], XA 5T 20 JH4E I Z
P B R T N SR KIE SR - ELERUEYE & KRR A AR, B/ i F RN R
IR IKIRE ) T ke, WREREL: Bedii LA R ERMIER. bef
SR TEWRIILAE IR, RIS BB Bl MR e R A RFE A 43
TR B, X Eepe i s # 75 KT 650 °C 1) sl B beid, s 7E 500 °C A2 45 (1) K
PR T Be R I s 7T 7 R R AR — b KB e KB, JEEL 4 m’, KIERAEEE
B B SR A UK B IR A Ge 25 1R IR A1, IR Hp R K a3 o3 A K R AL BN ) B B
AR R4 o X ARIR B AT 2R B, 12 o KR A A58 P (0B 5 T LA 2 A AN B
B, e KR A7 B AN S8 K8 BT 3 A0 BN AT st b g2 it 7 ok DR, gtk e ) AN
NBALFENHS B 55 B ZBh=EE . IR A KGR 2 WA A RAE Ik 2B RS:
WA, BONH AT A ZEthk KR O KRR IR (B A 2B ARk R g ok, B &
R 3 3320 ) B O A R b K R B EE T (RS H TR A A ) . i
fEAEYD, KCEREhPEEE CEREUSIYE BV EEEIN T A , BRAE (MW RHARF
WA R R R ), HEEHI%. iR Esafafg ¥ akEs:, 3
P K, RS AR O BUKIEE ST, X K BRI FH -2 iR s, B KR T
AR, AR B, BB, B DUKIE N O H ST RS AR AR, XA
N AT RE AL 4K JE 2 s N 2 5 L AR AT it e Y

BARTE Qesem BthEH 42 51 1) Gesher Benot Ya-aqov 38t hik £RAF (132 451 FH K I8 75 1 7
el NER T N TBOKE RS R, B8 TEE —BELERB A TBUKRRER . XFHE
PRSI [FAE B AT BRI R A it . i RN TR B 77 O PR AR
BUK AT AR o Hi# B RS T M LR AR, ELRDE A 25 AR G P
JEE AT OHEETSABA TS REM R Pk F, (HAX M LB G
IR EIA G RN, ORI IR 28 IR RE, B R IR I8 5 4 248 0 i 4 A48 1)
JRIEHME AIX 430 fH S dfn 1) — TURIF F s SR B, A58 JE 2 e A il 4 5 4 FH AR B A 7
] # EHEEER T AT A BOCKRAEYE P W AR R 38 Rk A 7E VR P R, AEAR
BEMTELE 5 JTAERT, MR RAE R T 1H A 85 A SR B LA BT < ) JXUAS 1) B R S A 38t
TEo @I PIHRFI RO EE, X E P A b A7 76 4l RS AT A ) 3 4T o B 5 L PR BT =
AR IR, T I LR R A7 B AN S SR AT G R R T AP BT R 2 R SR TSR ) 4T
WK SEBG BT~ AR I PAT R — B X SR fE e e B AR HH B, LS 5 9 T 48 1) K el
KUPAT, Shn LR s p RE s B, 45 Uk nT AHERR I S IR 325 7 A T el 2 1)
ARETE, ) A o B A T A AT R -
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W 7238 A 8 TEBCK G FE 55 05 A0 9 T T A (50 FH A R B ke, 2 PR Dyl i W %%
BRI 00 & Fob R SRR AR . BEER BT P AR R R L, HERR T A AR T R
PE: B AER A L T BRI EA R MASG AR, BB STER AR
BN CUE BRI AR, TES bR A EIHATEE AR YY) fETUA 5 R0 9 T s R 152
Ja 2 B PIRIRIE,  RIE = A~ PAT SR IR 5 BB R XK : e, Wb Ao
SEMPRN SRR BRI G BT AR R B 5 25 AR AR BRI R AN . B AE N BT AR
A PR TH 2R B FRAT A B, & R Dy P T 8 B R 5 i B EE B s 2% B = AR K AR, T
HEBAWAMEHTT, 24— 00 E s B S 80E KR TR, Bk E SRS 5T gk
gk, WmMAEFEKEHAEm. A4, ERZWIES LRI T ikEZEZ BN
JE, A ERATAE T ECRIECKOIRE, FHAEFT SR b BB AT KO R, AR
RN ZEZ A AT ARG BFAREEEES], A S5 ARESTA
WOKFHTERFR, CATEBEYIE. SIHI A=A IR, TR I L T 28 F 3R & T 4T A
KIHIE, TR —FZIEem T HE.

5.3 HAAEBAEE - FAERER A ASEAE F=ETER A Sk BaI F 28

NRAE AR T 0 K B P B AU IR e s se ol i . MR, BUESS Wi HbRa, BEE
AR R AN R )1 S HER IR &, KB SOE 2 TR BEMRME: s p
S b, AN TR SRR AR TR e, SIPEROR S R, A H R S
PR 22 5 A 8558 T DR RE AN B AR A 45 o X6 AR 77 JEURMEUIN A SR X — B FR g 4
AR, P ATE SRR . E AR AR AR R B S, (HX —EOR IR
R RAETEIHAZREAR, iz T A 28 R eos .

H 10 & BN 5 ARk 34T #4022 (1) f FUE 4 ok H 4 3 B9 30 5 1) Pinnacle Point &
bk, EZHERE 4 16.4 JIEA 7.2 JIAEISCA 2 R LA i b B VA ), RIS
TE+ LT ERTEIT 061 B IR A A BT b B DL SR AR I M RE, B8 A7 gt
NEFAH B XA R NS KR R R, R EMBARANIT AR EZ —, &
FHIARN B e SRS T b8 2 plde NS 2 R AR Ir ) R B4R . R B 28 ek
EERMBNE . BEEFIABURA Y 8L, Gt HAb R £ 2 AR 20 FE M H A b X A
T BT IH A S A IS ks 28 IR A 2R AR, A BEEOR = i 42 HIRAE H
HORRE AR X B2 kit ol S BRI A 0 AR A A Bhs . e, »aE
BF ARG 0 AE 9 3R WA SCAR AR B Sl i ket s RZE TR L B M R s HLIR, AR
HIX ARG AR B BN, AR KBIRMEE, AR NI K TR R AIAT N
gER. [, ShE IR EE R TR A S S AR AR B T BT B AT
T 5B E A D15 BT R T B AU T, T L B SO R X6 3R R

T R IS AR AR BE B R, SR E TR BIR X KR BRI S 2, 12 1
R (SDG2. SDG12) , WMIAEELHEAERE A 3-1 JiHE1A] . AF 50 35 J8 ik S 06 AU X S8 b AR
ANEBEFAE ) PR IR 5 S Bl 82 R0 I 7 SIZ B8 45 5 v B B AR B BR A B S8 ARRAE, JRIE I 525
B A RIS U 23 BT SRAIE 70 A 3 7R A 1 2 RO 15 R FH I AL BR AR o 7KIRVA B P 288 TR
BEERAZS. BA. AJEMARIE, BSTn EIuX ekl Cladfkl—4
N, A RERAE SRS, — PR E SRR DU EEW S 43 ) T 2 AN S 06 s B 858
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NAE 300 °C-600 °C R L T A FI NSRS, 74 S BB AR 2 KR
A, WERZ NG IMBFHE RS oL, EERMARIRE B R (. RE0). Bt (K
ZHGEI TR A1, DU AR R B & Jd A EE . XS bR A SR S B8 T
VRUER I T PR FRAT IR, A8 A r B IS A B T 5 5 SRR/ IR S5 AR A
Rl e AEEZ Ve A LA, UM EE R EE R Bl R sSeIeiil. B
WLEER LT 73BT, BF 78 % 7E SDG2 A1 SDG12 H [ il ity v i B AR B 1) 110 44, oK
H A AR AR 2 TR 45 R 65 1, 384T 13 1 e N e s I bR AR B 3 T
FOIFARFEFEX AL S A E A dl A L, (H 53145 R C &G MR BIKTRVE e R E
& FIH T AR RAEBEEOR

FATTIX R B AT 2 J8 S A 2725 ARl XS R AT R, I — e
PRSI, HaamS A RS EmEBcEI s, WIrksg, J1ERe i s s i 248
AN, BURSREE TR XA FER T AR TR I, (EARS A2 R, &
BTy RAE— MR AETIR, Nt NSRS S AT d 7 A BEAIE T HLE, T RRAR
THATHIMERE, T AR E SRR E P R EEE S TR AR B JE A R
Qb B 2 BN K I PERE AR FH AR B R 200 B AR H Aol L B G b g N SIS AR 7= A T T 55 ) E 2
I, R N5 KAEKIN B3 s vhomlkda S iR 00 K AE AN R B s . AR 58 B S
— IREARBONHE iy K AAE IR A SRR, — RIPHHEORE K IR B A 3 5
W THEMPHIE L, KRER. ERAL M TREgEHEL K, KEZEARMERZE, X
Horb R B AR AE AN AT AG

FIHA AR, ANEA PR, RMEEH KB — N KW 5
BB, MRS E F AL L BIERERDT I 2 MO, BRI T, FEE
YRR H 2z —.

PEIE AL El Miro n i 7k £ B A A 2 2 Y SR BOGH AR (R dE B9, Zisthk /e
27 15.5 kaBP 1) A& AR AR 2 AL R IR 252 A R B R M 16 (FCR,  fire-cracked
rocks). IX4E FCR HIIZEE N EAA KT 1.4 m kIR, KSR AR BRI RIR . R JBIE 20 cm &,
Kb AR KR IIW A RRA IR, 5 HAAA R RESWYEBAaS . SV EasR
ZJE TR L FENIRE . DR, XA R I KN AR IR L, 5 RIE
DR VMG, REAFRKIFEN SR HENE LGN ER . KEMERHER/N A EH
SHAEE, AR S e AR (R Binford) # M VR SR HIE P (drop and toss
zones F§ NFFAE IS8 K IX — 0O I TG BN, /NRR SR Y48 2eaii A SE T K IR AL,
KM E 2P SR 7)) o« FFARES HIXFE 2L, X2 FCR 2 4 45
S NBER A 20k B0R A% (Stone boiling) N LEIPIRN & RIRMITRE Y, BRI MG R
A SR E T K B L SE AR RSS2, P ReR T, B REREPLILE, JRREME
B g o SREIH AR R AR & I B & ik B ) g B SRR R TH A 2 A
ARG SR %) At ikt A T B, 451 a4 6 6 24 DB R ) R R etk Vale Boi, T4 25 kaBP )
KP4y (Gravettian) UL ZEALH RKIUE S S Ea% S5 A8, AhGA FCR 34 ol N
RS AR P PR RCE AR AT ARSI E T2, MR 2
[HA g i AR AT - SRENFE IR i, B3 Rt S EFRENEZE T2 —.
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“HEL BAFAETHE SDGI2 M th g KB ™, il N R MZEHEEE A2 1.1 JI4ERT
RIRZ R IR KRR A WX AR . KN b SR s i R ] e
TR NIERE . Wis. ARG RN BRI, RUEATRAERETEB hE A e R =
B EVINREA -FCR, HAEH RN R AT Re R BCE KR Z &8 Y aEM. SKRIBRREA—
A KR A TR, 0B A, SN TEMFm T, 58
GBI RIS SRS AR I 8, 16 KRB PSR REPUR AR B /N Y
NI E S . X BRI A AR VS TR ZIR B e RAE S I R E W, B KA - R4
AR E TR, R ARTETE IH A 28 I ARR I R AT B R PR s A R FH R 3R 3% iy
(s % M, AL VAR AL SR BN SR e Nk s L W, o S X R 2 i
IR TE IR A A ARRE M ARAE I X AL NFSEM ), (e ik IR A R E]. SDG12 Hb i)
FCR FHRFAT EAE 2R 6T (4 R B8 35 Th: AT AT S I B85 22 A 22 TR SR8 ) i S 4
54 FKEET AEMAETEXHMT 7 XBRHHHF

KEFZHFMARE, RIEFHARE, AN RmfiThnR, THESKAR
HERHR, X BRAERAES RG - Am, s A SE 7, JEEAK
(At S H G R A TAE, i sh e T s HI AR B AR IR G R R, i
JRE KB IN R NZRAE TR, S g b e A B KR (1B AR B S R FE Bh A

FESH AR, J9 08 - SRAEFE A 5 1 B BBy i Ak S SRR A )
Tk R A o IX A AE TS AR R AR e N R N K e U A S B
ZERE N KBRI R E 2 KSR T A XIS, B4 T VR, R
17 B2 EER 0, SRR IR A AT TR 50 . FEBRIE T, SR N s s e ),
WA IR E IO, BT EATE R BRI, NI sh YR 2 A8/, Xk
TR W42 FRE EaS R, 3 A DY K, e HEE Rk, A8
FA 7 IR T AR B, BN IE A 28I AR BRI A T s URI A S 45 M AL T 2%, SO
0 e 4 B I

KO N BRI T A 3 O HE S B e S 4. 2 JI4ERT, YLVE T 4EAl N TR 58
R8s, i, ke 7RSS Y 9 kaBP, 750 Hu X 37 A 88 CH
B 2 B B K B B i 204 T L 7 kaBP~6 kaBP, B =5 (19 {5 55 Bh A Kbl t &
SHEWE, KBIAREE TS DIRE . HE8as. . B8R0l KT THE S SR
A AN R A, BOUTERNISCEIRZS . BRAL T 17 I A AR AR S B 8L

2R, KIEAMCA N RAGF o NPT 5 T8 A2 K o S8R VAT o (1 2 Bl L L B
WU ATR UL, 1987 4F 5 H it B KA A 50 7= 451 2R 1) B R VT R M IR AR ARk 9, 2019 4F
3 S FE R IFIE AN 2 BN Rk Je 7 B0 I RERE 1L K, 7E 2019, 2020 EWANERE 3 H 4
RALEDY ) i 76 B 0 7 5 R R T BT R Ay AR AR R e B 2E MO R . AR
SRAEIE NS KA B, SR T ARG, T AR 2 e 2
e, (HAKIFRTEEWANIYIN, ESEFREMIR, 4 AR AF 1K H SR 1% Rk
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NEKG K EA e — D2 TH AFIRAIPAERE, NS KA i A 0 s L 7l
TR 200 JTEEIRDEREIE . HIKAE ARG DA R AR, SR E TR, WG5S H Az R
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