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Updraft Kiln Firing and Covered Bonfire:

Comparative Ethnographical Study on Pottery Firing Technique Judging from the “Thermal History”
Masanori SAITO
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An updraft kiln, whereby a firing chamber is arranged just above a firebox, has been used for a long time in Dry Asia. Con-
versely in Wet Asia, pottery was fired by open firing. A later improvement was the “covered bonfire” where the fuel and ves-
sels were covered with a layer of flame retardant material such as wet grass, straw, ash, rice hull or mud. The author com-
pared the both firing methods based on “Thermal History” (“Accumulated temperature”), that can be calculated by the
maximum temperature (C ) x the time from the ignition to the maximum temperature (hour). The following conclusions are
drawn from the data obtained from the ethnography, i.e., 1) Both firing methods can be used for a wide range of pottery firing
except glazed ceramic firing. 2) According to their “Thermal History” updraft kiln firing and “covered bonfire” firing can be
considered technically equal. Thus it could be assumed that the introduction of updraft kilns is not necessary in the areas
where use of “covered bonfires” developed. 3) The highest value for the “Thermal History” was resulted from the use of a
“covered bonfire” using rice hull or mud. The contrast between Dry Asia where the updraft kiln was positively invented and

Wet Asia where the open firing method was rigidly maintained and flexibly improved is evident.

Key-words: updraft kiln, covered bonfire, Thermal History, Dry Asia, Wet Asia

L oic
FEFRI RO YRR O faE, -3 - - )
M7 ITICBWCT A=V FT =2 IR L TE (T
134 2003, 2004; Z5HE - $5K 2007, 2008, 2009, 2011; 75
2010a, 2010b, 2011, 2012a, 2012b, 2012¢c, 2013, 2014a) . #
BRI OWTIE, BPBEX (BRI RES ). BobEX

(BORIEPRES - BBV, KRV, BB, EE). A
HaXZERE 2 & SESERFBMNL Z LA TE 7,

LT, N T I T AT, BREEEE P TRIIOL
D3D5, BORE RIS 2R, RaRIRE
. SHITETHE L TREICIRAZZZ L3RV LZ &
< (BE 6, FEHE 2010b: 95-96, 2011: 98-101), 4xfk& L

P77 LS H16% 20154 1-11H
© HARWT VT Ed%E



WY yTEEYE £167%5 (2015 4F)

TRAMROMEZ 2 L2200, BEREREE L CI3E VB
EERL, 2F 0, FEBAEFSNLH (DT, A
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BEBRT7TYTERBETYTY BPBMLLAREHET S, whiE
[(BROT7 V7] B THHEHMSIE L T -5z,
WM OB ) 325 2T 5 ETOHIRERE TV % Hefit
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BlroBEEZHER L, Ihzd > THEBRE ORI,
L&) LH@MAEDOTH S Y,
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74 (0. E.Rye) &, ZLofEHIIEZHWEN, T
WA E L OIFUTE S mWiieE 2 #EH L Tw5 (Rye
1981)s ZD %M THIZD B A A BEFIZOWT HMKIEZE
o HEHLZTIUEWIT 2w old, Foitlas [HeEE
(Open Firing) | & [k 2 (Kilns) | @ ZIHI TOKE
BLoTWwWbI e, MEZXHNTLRADRA ¥ M,
F 25 L2 IR ICRRE T A BB XIS LT 2R TR
TEERBEREHEINSLEZ L EENS (Rye 1981: 96),
ELR LN ZOMF - BHAVLEL LV o0, BE
RPN L FARDHRD 5D IPBEX 1L, AW O 185 % BE
R L72HMTHo T, 2F D idmd i BRI e H & h
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Figure 1)o 7% < &b, EREZ T % AL, T8
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L. MR L 727 =27 70 A, dek (BL R
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365-366)c TDXHIZ, BUWHEEXDPHEHBT L (HHVITL
TV EET V7BV T AR HFET 5
DIER, ZNRBECBEXDRLBE LD DR ON, Fik
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# 2.7z (Gosselain 1992; 257)c —H DY T 4 ¥ 7 A b —
oo AI RIEBEE L 2B OBERIEATK & { EET
B ERERHLZET, FiRAR—AZZBWE 2L TS
oM v /2 5 £ # 2 72 (Livingstone Smith 2001: 998)
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T LTLZE 9 (Gosselain 1992: Figure 1)o 12#%& B @
12 1000C P Lo s & i 3 2 B id 2 <. 72 600C ~
700C oY CEILAE [ & b ofil] fHEDE 1984
173) #27) 735 UELERIIBET 205 TH A 9 650C ~
950C 13 & DIESUINEL T 5 DFLKRTH D, & LA,
B & 522 A OBERICB T 2152 & A A -
TLEHIDH, BTV X, FROR—AdHEd HEH
ENTVWBE L) THDH, FRNR—ADHELEHMETH DS
LEBRET DD DIV, FRR—ADAIZEHT S
ERPENEREOERIIKITIEDLTLE ). T2 I
FHLAZELTYH, ZOREAICIZEEEE O X 5 2585
EABREMEPONANTLE ). ZLTEDLZL. RIKiE
DU R— M2 RERB ORISR IN S Z L 13d
e XoT, FlR—2ADERIPHEONELTYH, &
MOF—5 IRHZEZRERLENDEESLD,
ZICTEAVER L2OPBERELE NI EZTITH 5,
X v b OREL, BARE L EERMOMTEIT S 2
EDBHDH LD, THRERBEIERXE Ve, BEIRED
—ETHAELIE, IV I7) - OBREL—ETHHEHR
MENDLY, PAT7 N NIy 2 — FOWREILIZES
ANfgecid, [1~8 MM, 70CoEEEE 5 2 (N\FIHh
1983: 272) |, IRENRT A7 7V a7 ) — MIRIFT
HENHRONTWS, AHA, BERE (RERE) L#
MEREOBRIE. MESLREH#ERICL>TRAEZ-TIZ X
Vo 72721, MELHREOEEIZL > T, EMITH 25
N B % T4 B2 R VR D7 6, 2N
WOHBBRICHIHEHTE 5 TldRvor, LT &
B L E ZICE LR OERTHILE. KDL DEAT
W7 S $ % 2 EBMRETH %o LR T — & ERH
ffc&s2td. ZoNRITA—FOEFTELAMELI,
B, BEREITREx D (HB) v UIGRE < B (F
) ICkoTHhEND, LEOWA. BERAT 1 AMICR
Sl n) 2 Eidhv, TERBEICENT 20 THNIL
®E. Thabb, WEXEERICL > THBEZHBT 50
PHIELWTH A D)o Tz, LI TIE—EORENRE
BRI S B DI TIE RV, FFIC Lo Th b AALE
XHBb0D, pAPOERERMES THERL. 20K, B
WA o File BEROR—2H T EE205 B,
FHIRICE LR 2SRRI W TH 5 & g T3
EWNNTIED B F v (KT 1983: 3-53). BJEIE O 1 fiti

i, 2555, MEHERBO I 7omEE/RLTWS &
VR LI BHEALAREKNITIIE, 7T TDRIZONTD
SR 72 U S BRARIY 72705, MMM A AE D S EEFE L
WEFFNCONWT, TNETH ) T LEAESTIER V. 7
J 7 O % R TAIREIZR R KM TIEH LD 0D, 5
TRICBWTAHM L SNAFER— 2R ) OBl % b
WEL., 2. YU TP THEPWRIZ, LHhELDF—
Y AT ST A 2 LA TE B HICBWTHR
DTHbo T, AFTid, HREX K (v LIdAHR)
DL E TOREE (4) +60] &> TEEREZ R
WL, BB OMEEOMEE L2w ™,

ETAT, BEREIMBIC X 2 EMOZAL 2] X T8
M7, BZED Bt 5 1%, 450°C T H i o f% 5K ASHUH
SN LD, 500C 2 ST FEHAPBEIC R D, 550C~
650 TAH % (FEMR) LT 5 &9 (KW 1983: 3-5),
DFN . BBV TIHIRE N AR E X, 450C ~650T LA
LFOBEETHL E VL. BHIE. FNLT ORI
BN LT, BREZRDLXENE LNk, LaL,
Bl EREENPED T —Z I LT 2IE, 3
L &b, ERITHREE LIFTLE )R E 0
22Tk, FoliwWEiE L 2EHTE 2w s, [
UEEBER OB LT, B 2roBubEE - BEF
THEALIETHE L) L3, sk (v LIZHR)
M ORBIRE T TERNT 2 OHEMNTDH 5 & DFIHIC
Ep

bHAHA BEETIREHEBOMD AR RIALUN
BVEWIREDEDH D EEHETH2D DIFTBIHE WV,
L UMb s, BB S 2 HI T &2 518, BERBR)
B2 URFOMEICHESL 2 ENTHEE B D, HDHW
i BAEO/NS R BJRIESD DK E R BJRIE F TOMPAD %
M. S F EF BB AEE - BA S, BRI AL
BEOFERBOLIENTEL, ZLTARLLED, B
W& L AMREREOMBED S, ST TRHTH -
it — SO LN LD LHFTELDTH 5,

(3) F—% OWE

TIT DL OPOMIFTT 4 —IV KT —2 2 FEE L7
EH X, W ORDOHFIIONT, BKISLEZV, FD
TR & B AR RIS CRIl T 2 2 & 5T &z 22
POFEMINBERE (RAERE) 07— B"E8o%L
b (F1, Nol~12),
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No.l Bz w7 900°C ? 30 % 450 IVTh, =7 - THIR [FHEITH 2004: 85-86]
No.2  Bffix LW 646°C 45 4 485 AaEB. Y3 [ 2010a: 71]
No.3 ZBuL\EEiE ®E7Y7 1,310C 80 & 1,747 A R2IT7, T3Tvv (BEEEMFS) B 2014a: 4-5]
No.4 EBWEE RTIT 812C 750 % 10,150 BE, 73 (AAH»5IE12304) [E#E 2010a: 80]
No.5 RIGHEEZE ®E7I7 731C 120 % 1,462 NCT5Fa, Fav/ny b (E{EBEK) [ 2010b: 96]
No.6 HRIEEEE ®m7I7 744°C 180 4 2,232 NG ZTFoa. Fauny b Erbik) [ 2011: 100]
No.7 HRIGHEEE ®E7I7 798C 360 4 4,788 INCTS5FS 2, TUL Y [FEE 2012b: 78-79]
No.8 SHIGEEE ®m7I7 898°C 570 4 8,531 NPT S5Fa, Fyadr [ 2013 12-13]
No.9 HIERE wHTST 787°C 72 5 944 IVTb U5 - A7V X (B [FEEIE» 2003: 14-15]
No.10 HIERE mTIT 652°C 390 4 4,328 IVTh wY - N=F 1 — (FEAEXHF) [ 2012a: 66-67]
No.11 glEE BT 678C 230 % 2,599 IJT b JL—X (REAXKXH) [HE 2012a: 67]
No.12 HIERE BEHTIT 983C 230 4 3,768 AL RRYT,. TITw¥ (F—FKEKH) [ 2014a: 5-6]
#F2 HgT—
RemE
&= IR & HooIk Rk F TOBME R E fis &
No.13 B AT 920°C 834 127 21 ILED [Rye 1981: 102-103, Table 3]
No.14 B AT 840°C 104 140 <1 ILE® [Rye 1981: 102-103, Table 3]
No.15 B AT 875C 784 114 71 ILE® [Rye 1981: 102-103, Table 3]
No.16 B AATE 880°C 44 59 7y K14+ 78B0 [Rye 1981: 102-103, Table 3]
No.17 B EATHE 700°C 14 128 7y K147+ 78® [Rye 1981: 102-103, Table 3]
No.18 B AT 680°C 645 68 7y K4+ 780 [Rye 1981: 102-103, Table 3]
No.19 Bffix AT 870C 11.5% 167 7y K4+ 78® [Rye 1981: 102-103, Table 3]
No.20 Sk mAF# 730°C 49 & 596 7r7zly FEO (KH#FR) [Rye 1981: 102-103, Table 3]
No.21 B mATE 918C 26 % 398 7r7zly FE@ (K#EF) [Rye 1981: 102-103, Table 3]
No.22 B w/TIT 755C 18 % 227 INLZF 4 F - /8= K [Rye 1981: 102-103, Table 3]
No.23 B T77UH 891°C 18 4 267 Z—&. ZILT—IL@D [Tobert 1984: 152]
No.24 B T7I7UA 675C 30 % 338 ZX—41. AT =L@ [Tobert 1984: 152]
No.25 B 7IUAh 763°C 28 4 356 ZX=H> AT =) (F19) [Tobert 1984: 148]
No.26 B T7I7)Ah 738C 36 4 443 IF+E7. 7UD (fZ) [£F 2005: 10]
No.27 B T7I7UAh 800°C 69 4 920 IFFET, 7U@ (fF) [£F 2005: 10]
No.28 Bffix T779hH 663C 89 4 983 IFAE7,. 77U (M%) [£F 2005: 10]
No.29 B T7I7UAh 864°C 725 1,037 IFAET7,. 7U® (8F) [£F 2005: 11]
No.30 B T7I7UA 800°C 315 413 IFAET7, 7UO® (%) [£F 2005: 11]
No.31 B 7IUAh 783C 60 % 783 IFFET7. 7U6® (8#ZF) [£F 2005: 11]
No.32 TBu X RTIT 820°C 20 % 273 hE. TR (84, EBRAFEHNE) [#&EF 2008: 74]
No.33 ZEBW\\EZ R®TTT 800°C 840 % 11,200 uh@ (234, SAD 51222400 4) [{EZ 2008: 81]
No.34 BEBU\EZ B7UT 900°C 420 % 6,300 hE., = GEAIEHR) (45 1986: 1135]
No.35 TBu M RE7I7T 940°C 14 % 219 Rikz (. E—HO [z 2007: 310]
No.36 ZEW\EZ R®ETIT 850°C 24 4 340 Hikz 1. - Uiz 2007: 310]
No.37 7\ REmT7IT 887°C 24 4 355 ®ikz1. E-HO [I\#kiEZH 2007: 310]
No.38 U RE7IT 740°C 15 4% 185 Rk (. E—H® [I\#hiz» 2007: 310]
No.39 7L RETIT 704°C 118 % 1,385 ka4, N ARD [HRIE A 2007: 310]
No.40 ZEu Vi REmT7IT 759°C 440 % 5,566 k21, NorFRE UkIE» 2007: 310]
No.41 TBuLME RE7I7T 692°C 150 % 1,730 g4, N AREO® [IRiE A 2007: 310]
No.42 FEu i BETIT 750°C 27 4 338 ka4, NoTAR® [IHRIE A 2007: 310]
No.43 BL\EEZ RETIT 623C 100 % 1,038 dkxq. N>H ARG [HRiE A 2007: 310]
No.44 TEWEE RE7IT 627°C 78 % 815 a1, NorFRE LIMKIEH 2007: 310]
No.45 ZEu i BHTIT 735C 78 % 956 ka4, NoTARD [HRiE A 2007: 310]
No.46 HlEZE m7TT 1,030°C 500 % 8,583 INF 2B THYANINT ($afE28) [Rye 1981: 102-103, Table 3]
No.47 HIEXZE w77 1,075C 211 4 3,780 ISLZT 4 F, A7A> [Rye 1981: 102-103, Table 3]
No.48 HIERE w\TIT 715 690 4 8,223 INLZF 4 F, ¥+/NT [Rye 1981: 102-103, Table 3]
No.49 HIEXE mr7I7 690°C 171 % 1,967 ITT b F14—Ib-TI=HIEQD [Nicholson & Patterson 1989: 79]
No.50 HIEXE BT 855C 170 » 2,423 IVT bk, T4—Jb-TI=HIE®D [Nicholson & Patterson 1989: 79]
No.51 HIEXE B7YT 1,000°C 220 4 3,667 I 7 b, /Ny S5 —2Z [Nicholson & Patterson 1985: 231]
No.52 HIERE w/TST 734°C 59 4 722 IVT . Fq—Jb- 772D [Nicholson 1995: 300]
No.53 HIEXE i 934°C 79 4 1,230 IVT b, F1—Jb- <T@ [Nicholson 1995: 303]
No.54 HIERE ‘|77 852°C 80 4 1,136 IYT R F1—J-<T7ZXB [Nicholson 1995: 304]
No.55 HFiE%E w/TST 717°C 68 4 813 IVT b F1—J+-<TZX® [Nicholson 1995: 307]
No.56 HIERE w7 815C 775 1,046 IYT M F1—J-<T7ZX® [Nicholson 1995: 308]
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