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WP BT, BIERTE R,

FHIRTIE, TNETICOEAOMKBIE L E 2 5N 2 RS ot L7z AL OB
RELFF b TS (k1988 : B#h - #& 1983a, 1983b, 1984 : B#ilIA 1982),
ZOFRRTIE, SHEBOATR, BEHOs Y, a7 FH, YT, $IITREL D
R HER SN TV 5,

$ro, 1EOREDO LT AEERS . RO 3FET Y Y & LI I
AN TBY . A BEEIFIH SN TV L4 P L5, SHEOERIE, B
L CREERAZ VAT, INTTRONTELRAEER EEANIE—HLTBY ., [
OB BERPEE SN,

B OBGIE 12DV T, RO b BRI ARSI LIRS BB 18 BIRILHE
DRFERFHIATE ORI O W TREREIT b T o (F1E - BF 1994
Takahashi 1997), CTERTIEMTIZ, RERCHEKIFN S+ L7z AL IZD W T30004
PLEICOWTHBEREI T2 bR TV LA, BEERTITIZL ALY XFHTHY .
KT IHPLRROONLDATH S, —77, BERILHOKFERRZRII T, 7
XEHEAFIHBERI LR ED DY, FOEPICS 2, IRVTR, FI B A
TFBREOLERM R, £ IR AF L L OSEEH O R o, ARIBOMICELT 2,

BIgE T3S T EORBRVE ENTWEA, 1 EOEEKICIIB KL EDORRILE
THhot: (BHE 1987), 2070, BERICH LR ROMERIT, DEHOMERLE & HIT8
BRI T MO EEL S L E L BN T b, (Takahashi 1997) LTHRS EBFORERIL,
BUSEIORLAT & L Ci b0l L 2 BIRICRIA L TB 0, FITINS DRRIKEIS
AFTEBRIRICH 12T LERL TV Do —F7, RBIFCHEBROKTFHEI IO
RIZoWTH, REBMHE L L CaF THE (7 XFHE - a5 FH) PZVETHE,
WREZBERLTV2EWE D, LAL, BALRBEMNELAZ DD, V7 XFEH - 3+ 7
HORATIBERE EDR 2N olln, MOEESHFIEL T 2TEE’S 5,

SERICR AT, BRI O FABIRICET B AEMNE BP0 T2, FEMSHT
I X AREAELE LR RET D TE T, 41, BEGRIF AT b BEkBI a1
FTOMELBELZHSPIIL, D L) HRET CHEEBEM 2 BIRL T -0 L

72\ (%) 7 - F = = A HRAET)
SE XM
M OBB= (1988) MELaEBRH AR OB REHE LS - R IR AR p.41-45
MHBERER

PEFRERER  (1987) RET $koEEHE 308p  HEILPE
Efh 3 BB= (1983a) Wt ARROBENEEAEAKMILT v FNEBRERTZHRE?2), p.57-61
BILEHEFERES



Bt -t BB= (1983b) HEARROBE MR EAR L3E - KB - SRR E R
%, p.68-73 BIRHEFRESR
B M BB= (1984) HEAROBERIGHMWEIEER £E - KB - mE A ERER
EWEE(2), p.34-35 BILEHKEEZERS
B .M BB=- FBEEEX (1982) HMIKRROBEEILESE EEIRRKA B —RRAE
KEILT v P AERFERERETRE)— p.27-29 BILRHFEZRES
B-EE OB (1994) CVHESIEMC BT D HEERES IS oW T RIATEILEGESE LR
5IEBR - VEOR AR - SRR I S A T A ER X 2 ) BLES LR 5
HRAETREES 145, p.4149 HEERBSLSBWANHITHRERER
Takahashi, T. (1997) The iron-making and utilization of forest resources in ancient time. REKIHAKU IN-
TERNATIONAL SYMPOSIUM Terrestrial Environmental Changes and Natural Disasters
during the Last 10,000 Years, p. 171-172, National Museum of Japanese History.
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SH B~ MR MEICHESINAFEHCERO 1 5RE LY B+ L7 HEKEEEY

(WEEER - JFNEE) ZRE L CROEVHL NI R o7,

(1) BEBUARLER A AR & AIFRER T3, WSRO ZBRILT ¥ 532,37 %l S 7z,
B S AEAT ZHRIZTIVERAE R ) (Ulv spinel @ 2FeO - TiOg)y 4V I F A4 b
(Ilmenite : FeO - TiOy) ASEEHIT 5 & 32, FEITLMERM T I T ¥ ~ #48 (Ilmenite
FeO - TiOs) DIETF-HBEDFRAFH RO 6T, WERMEE & 155 F R & 3 2 HEklF (FRF)
DIFRELHEE I NS,

(2) WFEREOHWAREIZ. Y VRAE A (Ulv spinel : 2Fe0 - TiOg) ASEMART, ZH O
FCEATLIMNREBEETHo I LHESND, LEL, BiRTHEIMIICH T 58P
4)V3F+4 b (lmenite : FeO + TiOy) AMENIZFRD BN 5, HEFLIIETIXREBAYICE IR
BFRASH o722 L BIRLTW D)o FFBER & FARICHEIEMRP SR 2 16 IER & T2 FRIF O
RSO EHESND, PR & OREREIIE LD TEVWDIDEEbN A,

1. WX &ED

FEHCEBRIEILUTHERICHE L, BILFH/AERHRBEITNA N LA ET 5HE
BREZR T TREBFAEIMTDONZ, S ALY~ 9 A MBEDOREREE L HE SN D
REZEF I VBB ENTERE2 AP OS4BOSEEDERLILET N EBFENRAELT-
776

2. A M
RART o FFBER . FE (FESL) %1 mORETH 5.

3. RENE

1) wEEE
EMOWIRBET L. C1bOBRE b & A REHREI B2 #E T .



(2) ~ 7 ok
ARFITHIRF 7213V — RCEIZE L 72T H 525, AR TIRIBAMEEE DA AR O Wi
SR REBEDIVNE D L IR20ETHRE LD RIE T, LREIE, EEGEHREICLS
L) DEVEFHICDR - T, MBOSMIRE, BIR, RES LR EOBENTELHALDND
5o
(3) BEMEEAK
WY LzREE =2 T4 MRIBICERA, T2 —FFHEKD #150, #240, # 320,
#600, #1000&)HEZ B> THIE L., REZSEMBERZ YA vYEX FD3 L1 #THE
T CREEMBEBE LT, 8. EBHEONN—F 1 M T72T 4 MERALIEFA T
(5 %W 7 VI — i) THE (Etching) LT3,
(4) Yo h— AWTEHEE
SREOGYHR L, EBRHoMBAEY HWE LT, ¥y b — AWHEEER (Vickes
Hrardness Tester) %W THE S OHIEZ4T o 720 RERIZSEEME L 72508H2136° DTE
e bol2FAXYEY FefLiAR, ZORICELCZEAOHEL S o T, TOMEZR
LB EMEE LT\wb, RBHIBERESEH 2 0FH L 72,
(5) AbHBL AT
BESAT DT IR D FHETER L 72,0
48545 (Total Fe). &ESE (Metallic Fe), FRILE 18k (FeO) : HEWE
KFE (C). WE (S) | BEAEE. BMBEARIMRIE
TEMbEEE (Siog). BRILT VI = 4 (Al,03). BRIEA VT Y 4 (CaO). BRIL~ 7 %
v a (MgO). BRb ) 7 4 (Ke0), B{bF bV o4 (NagO), ERfb~> %> (MnO).
T LT & >~ (TiOy) . b7 T L (Cry03). TEEILEE (P20s5). /N F T4 (V). $ (Cu)
: ICP (Inducli vely Coupled Plasma Emission Spectrometer) % : FFEHEE T T A~ HAT
T

4. FPAEKER
(1) NOT—1 JFRE (BUgkIF)
O PBREHE: PHAESNARLET 2 EBIFOFBERF CTh 5, HEBHICE YNED
7777\ BALHE Ly HT AEEGOERIEMICL Y RS, SHEIE?IZIFEER T
HODPRAET L, WEHEBICEABOBOETERCE S 2cnfE0 2R KB O K HFIED
mb%ﬂto%E@W%%ii@h%y<ﬁﬁﬂgw%®fﬁéo%%mwmﬁﬁf%
590
@ SEWEEMRR C KR 3 O~OIR T OFBEI S, BalL CELLREREBRT I ZAEA
5 IR B B AR DY VEZ Y 2 )L (Ulv spinel © 2 FeO - TiOg), HESHIR
WEEDOA NV IF A4 b (Ilmenite : FeO - TiOy) 2SEH L TWw5, QORES T 7 A HA
5 7R TR T 250 5 b o R TREMIBO OO bHE & ) RUSAHELT L.
R A REED A VI F 4 b (Ilmenite : FeO - TiOy) MELTW 5, b
12137 ¥ 845 (Llmenite : FeO - TiOg) DIEFHMORAEIZED b, OOITIFEE
Jat 5 Th B, HTEIDO LY A MIBHIRT, CNICRERTEZHRESE S,
@ LFEHPH : F5ITRT. T OBERW RO THIIL L FIREAT TEREK
DFESFRE S Do 284531 (Total Fe) 10.91%12xF LT, &£@#k (Metallic Fe) 0.08%
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BRALSE 1 8k (FeO) 4.96%. BRILEE 2 8% (Fez03) 9.97% DEIEGTH B, F 7 AEHKS
(Si0g+ Aly05+CaO+MgO+ K30+ Nay0) 1381.07% T, T ? 9 H I EMK S (CaO
+MgO) %1.93% &, WERFFH S O ZBILT ¥ ~ (TiO2) 2.37%. /NF T 7 4 (V)
0.06%% &L, B, Bt~ > (MnO) 0.16%. 4d (Cu) 0.001% T 7=
WEk % IR ER & 3 2 BEIFOIFER H CTH 5 o

(1) NOT—2 JAMNE (JFESR)

O RANREHAR: FEAENATRLET S, LHEMHE 1 HIAESTBY)  MITBETH 5,
BT ITIFRERG L DA DR Db o BEE CTIEES NN WERILITRED b s b &
BCHRRDVEETH 5,

@ SEMEEAER C KR 3 ®~®IIRT . OBEERGYT I AER T FHICHER T80 bh
5o FLTEBITEDL DD, Hi#E%Z ) CRDHTEITL, EELTWE LI TH b,
BB RE&E DA V254 b (Ilmenite : Feo - Tiog) DR DSNE, @
WL, RFBOLATERDO T VERAE R (Ulv spinel:2Fe0-TiOz) . KK
KFNWRERZD 7 74 ¥ T4 b (Fayalite : 2FeO - SiOy). HEFRESZDO AV I F 4
} (Ilmenite : FeO-TiOs) ASEEHDIEEREM T S AEA S VBT 5, Wik RIEHE
DEFETH 5o ONFBIFRERIHRGTTH S, WHICL VLI O L) 4 MIFEHE
LLTWw5,

® EvH—IWEHE : BREEEYEIE L7205, RAEOLATREROEEHE 21T
> TWb, FIEMEIXT03y TH o7z Y7 2T A4 b (Fes04) O SCHIAEEEAT500
600HvTH V), #ERIBRBIE~Y 7425 A4 MOEPT A0S, TNX ) BHE LD TYIVERA
ERIVIZEE S5 pz)o

@ ALFHER/ C K5ITRT, BPEIP R T AGTOL N IEFER S TH 5, &8k
(Total Fe) 32.02%\2xt LT, £&E#k (Mettalic Fe) 0.16%. BE{LAS 1 $k (FeO) 37.06%.
FRALES 2 8 (Fe03) 4.37T% DEIARTH H. T AEHFIE (Si02+ Al,03+Ca0+MgO
+Kz0+Na0) 45.62% T, T D7) BLIZHEMEKS (CaO+Mg0) %6.14% & e, ibdk
WHELEDOZERILT ¥ >~ (TiOg) 9.81%. /NF T A (V) 0.35% (LR SRAESHIEE 1250
ENb, T2, BIb~ > F >~ (MnO) 250.55% & IRAKS DO TH B, 57 (Cu) 0.002%
THho72,

5. &9
1 FREN O W L2JPRER LIPS IS (FERIE) OBREFBADBREIEM OH M &
FEZOND, BERIFEEDIFREND jRENOEL I, HFBEMRHTR <0 M H R~ 0 i F 5 51 AS T
RZFons, (KE, 1992),
F 7o, BUERIE X0 PR SRS O SRR L bR FIEA, Sk EBE o SigkE
BREEO H T RESREE (K, 1993) LB L C, IZIZFABOMBE 2 RT 2 E S 2% 5 72,
(KEBIEE - $5ARHTE)



J%(1) : J. B. Mac chesney and A. Murau : American Mineralogisl. 46 (1961) , 572. ({1 )V X F A }
(Iimenite : FeO - TiOz) M & Hi13Fe-TiO; ~ T FH#IIRAER 2> b MR (LERENHEE S 5o )
(2) 1 BRI DA PO EE B X ORI (1968) (VA% A }3450~550HY, 7 7
£S5 4 ME600~T00HyDEFHAMER SN T VB, T/, WIVRA Y R b I3 {45
OHRE B VA, 7554 MIF ¥ ¥ (Ti) ZEET2OT, 600HVELETHITY IV
RKAERNVERmELTWVS,)

Sk

ABEE (1992) 'THAFRMEHARENHTHEOSRFNAS, THASHAEST —HEE
175 (L FEH) BT I ) R LM R R A B (RR SR RS
RFRAEREES130K), BERATRAR

ABEE (1993) TKMILT > FEBICHE RIFAZOWHMEERY OSHTRE~ LEREKA, B
BEC. I, MSiilEI#No. 294 HEF ), TRRABEAMILY > FP#EH AR
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(1) 1FLBIC
FIH C BT UL, 28 BB ~ FRB I ORI B RH S, ZOMRD B0 %
RN E R LT, BERD RESAHE S TV, R, B CHAT 5 AR E MK
L7z b Z 2 6MB, 7 MHEICIREZHBET 20O AR L8 b RoN s,
S DT T BRI S & i L 72 B AR & AR & i L 72 R ALH 2DV T
B R LRI 2\ SR T AR A B 5. 270, TS OEAARRRIL
HOBERE A7V, M B & ORI EAICET 5 &R %2,

(2) & #
S TTIER (SD02) DJIED ST L2 BRA (R Tid#ig) 2 &, /AT (P01)
PO HT LA 2 HTH B, BEMEREEMREIEICOVWTIR, BRRERIM 2541 K
BN, BIHERER 4 SEHIIO20WTIT ),

(8) # &
© R AR
O ER. FBRAEEHEREERMEE T 7

@ BHERE
BT OX % VTR (BEEE) - AEE (REtwiE) - ARE (BRI o 3 BmoEF
PR Z/ERLL, A -2ug—) (Jkras—), TSETITAHE, k) ¥, EE
KOBET) THAL, TLF— NE2ERET L, ERHLA-T V8T — M3, EWERET
BEZ - FET 5o
FAbkE. 3 WTE OSIMIE 2 /E8 L, EAEMED L OEERE FEMEEE H v TR
MOBMEAEBE L, BEEFAET 5,

(4) & R

ERAEEEBLUHEREEREY R 1IIRT, £HZEMIE, SD020D BHAARH 350+
50y.B.P.. POl AL 51530 £50y.B.P. TH 72, — . FAEOBMEIT, SDO2D HRA
F2EE LYV BEMESRERIC, POIORMIZ2 mE b 7~V TRAX Y THICHAZES L
7o BAEEOT 2 EHI S LY. DTSR, (Bh4)

o vV BHEMEE R EE R ) (Pinus subgen. Diploxylon) <V E

StRHY, WESERRTENL 1EFOAT, REHNEVEREEZONS, REEDRM
D S BEA IO BAT IR TARE, BEMEED L OKEREE; RO O N b, TEEE
FLIEIRE 220 . BTGB PIBE I I3 BEE R ERHIRDZZH SRR DN D, BURAEMIZES], 1
~154fa 5, SERIICHIESBENC LEPORM EERZONS,

o« I VTFRBA X VT Hi (Carpinus subgen. Euarpinus) VAV

BILK T, BILIZRETH A 2 ~ 6 A L THET 5, BEIHEILEA L, BEFLIIN
FIR~RERICERST 50 BURAMRIZBEET~ TR, 1~ 3HfREE,. 1 ~40figodoL,
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/R (PO1)
K % (981028) AL 7=V TRAXYTH - -
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JREMRICHRE T B &, HAKRD 16~ 17THACET . R b AT 4 iR ~ 5 HART RIS
LT 5, WL ARIE, Wb BERARN ~FRRAOHOBEHELEZEZ 5N TS
A BRKIZENI D SHFLVEREL, R ITHAEREENEFIURL TV S,

RHIRHTIE, TN F TS PRRROBERIF R KBS D O+ L7z kA EEHZ DV T,
B R ZEEABEDI TP TS (Rt 1983a, 1983b, 1984), #N 5 DFERTIX, £
CORBCHEER LD DHVERBEEIEON TS, FREEET o EBEDL T
k. B2 L7z OB ERE b fThi, BELEMZE L L-EEERS RO TN
(St - Bk 1983a, 1983b, 1984), 4 [EIEIE Z 1T o 728D ) B, MR D RALH IZHEE
LD DB EHVERBPEEI B LN &, BEIEELEHOA XV THTHL Z LET,
INETOREMRERLMEOL—KT 5,

HEEMR LD B EHVEREIEG O N25E, BHEIC L 2585, S OBFIHSEOM RS
ZExoNnb (FF 1991), L L. ZBELEB OGS, REOKRDPLWEEBICHEL T
B DOBEAENHIZ Vv, T2, AR TITON724 L DEET, B L 2EERLEHM O
FHICE Ty HWERBIEEIEOS N2 L1ZEZ T\ VW, LD > T, JIOBERICE D
WEEACHIEE S S N2 TTREME DD 5 4%, FEMIIABETH %,

—J5 . FNERD S M L7 BAARD X 512, #EER LY I L VEREIEMEE S
R, ABEHRINTER TR O NEDS, FREROBEANICIIME >THBY ., 4OITEKR
ERAVTERV, BEIEHEERIERCT, BMOTEREFrEVWI L2EETL L, BRiED
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@ FMB L UEHREA

INRHP ST LRI IE, WIFRd 7Y FEA XY FHiTh o 72, 3kHE, BigkRE
DYEZE A SNA-WTREMED S 545, FEMIIAHTH 5, 7~V TRIZ. REEF. BKE
I IR BRI &R C b PR O BEBEED REEN ST LT 5 (BHb - 48 1983a,
1983b) DT NS, Bl EOBREM E L THHIN TV I L2 W2 5, 40
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1984 1 AR 1988), DT EEREETNE, A X VTEHIX, REHFELICEE LTV
CEDHESNE, T, TNETHLALAETIE, LIFUITEELES RO LN TWY
% (E#h - #k  1983a. 1983b. 1984 : BE#hlIA 1982 : 4k 1988), ZD7z%. KEHITH
WTh, 4 XY TFHOMIZDE L OBEIFIH SN TV LRI NL,

—F . BARIEHREHER CThH o770 SO LS, FBICEMRERERVAEER LTV
7DD B D5, BIR O X 5 IERHIER RO IER ~ T2 R L T b 720, BRIEEDIR
ADWEEH D 5 5. 4H% & LA CE 2 ER L. FFlZHL 2T L2V,
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FHE?2), p.33 BLRHEZRESR
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