EXPEEN (BIIRHEZEER 2017 F)

B4E BAPMFNSFTORR

1T EARhAEYR L sReE BEELEY O oy M i A

HeE4r 2 2 ay— (k)

1. W&E&ED
KR EPMIE SO TR IICHTE S A0 HEOEHRE AP S BB OSEIHE L Tn5b, Kk
PR CORIEEFEDERETFT LHND L, LT FET HENE o7,

2. BEFE
2 - 1. #E
B 1RIRY . HEimBEEY 11 HoMEL1r- 72,

2-2. #EIEE
(1) AHRELE:

INTIR A 2 FENE S A YOIV O RS & FRATHT OB R 2 RLE L 72,
(2) =7 ok

A TIPS A A BB W 2 . R TR L2 b o2 ad . Uik L ) &, &
HPHCHERODAIREE, IR, RE SR EPBIETEZ LM EID 5,

(3) SHMEGALIK

SLEE DL R BB O BILZE . BN ORME LR EX BN ET S,

AEBEMm A E0E - W0 L&, BB I IEICHEAR, =2 —BFEMKO #150. #240. #320.
#600. #1000, KUFAXYEY FRTO3 um & 1 um CTHREWELZ. 881013488 STHHEM
g v R - RN 28R CEERse 2 17o 72,

(4) Yy o — AW

Yy i — AW EEES (Vickers Hardness Tester ) % W CHE S ORIE 2TV, SCHRBEEEAE I HE S
LT, SiEEh oo EE21To 72,

BRI BT L 7230BHC 136" OTHAZ b o 72 A Y E Y FEMLAAR, ZOREIIE L EADHE
FzdboT, TOMEZRLABEAEEME LT\wb, FHIBAMSEH 2 66H L. #EIE 10 ~ 50gf T
W5 L7z
(5) EPMA (Electron Probe Micro Analyzer) {4t

HAE T3 JXA800RL HESHAEIS F v v V) ICTEHEAILEDOEN - EEIIT % I L 72,
SERHTIZHEIEI 20 X 10 - 8 7 X7, ¥— A3 u m. fHIEEIE ZAF 126t o 72,

P E T (COMP) (&, FAEHOMMOENEZHETERT LD THL, EWITHETHEIND
FEFTZEHS < BWITE THR SN A HEFTIE ERWERTOREN L, TNEFAIHL T, SHOMB O
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BAE EBRERENTONR

WKL, TR FEML T\ 5,

F o EOSMIRELICRT 270, ETEF RN FiE X $UR O b B EHIT - 72,

(6) L&A T

B Y OMIREZ AT 5720, B OERTIT % FhE L 72,

28k5 (Total Fe). &l@#k (Metallic Fe). ftaE—#k (FeO) : H&E,

wF (C) it (S) @ PRBER = IRBERYMRINE

ZHRbEESR (SI02) BRI TV I = 4 (AI203) ERIE A Vv 4 (CaO) BRfb~ 74 2 7 4 (MgO) .,
RAL ) 7 2 (K20). BRAbF b4 (Na20), BRIt~ > 7> (MnO)., —ERILF% >~ (TiO2). Fk1it
7 a2 (Cr203) FHEELEE (P205)./8F Yo 4 (V) (Cu) =Bty va=w 4 (ZrO2) . fitF (As):

ICP (Inductively Coupled Plasma Emission Spectrometer) % : FHEfE S 75 X <3050

3. AERE

No.1 @ BiTsRIAEE

(1) WIREREE - BifEshiE (1889g) DR TH b EHIIAFIEL BT 2 2 EAFIH T, T
NI RIEIZ K MW ADSH LD OO MERITERIKE T, 59V EHENH 5o T 1 HikiE
PIROBEH T, AfLIZA % {ETH 5,

(2) =7 uaflfk: FR1OICRT, EHOBIKEIIET T AEETH L. P OB & HEE
ENMbe FFMBTIBEETH D,

(3) BHEMFHEAR : KR 1 @QOIRT . @QIXH T AEE T OIKTH 5o NEIIEAKER &R
WHAET S IS THICRA SN2 DEEZ ONE, OILEIOIAKTH 5. HEKRERY A5
A4 by RIKEREIRES 7 7 Y74 PSEHT 5. £ A5 A MRIIZ STET 2 Sl (ol s~ ov &
FA N TH DS

(4) ©vh—AWHEE @ KR 1 @O EBIHECRAES & O EEE L 339Hv, 445Hv., J#RIK AT KA i
OFEEEAE L 546HY Td o 720 FIBBHURIESIE Y 25 4 by BIKEERESIE 7 7V 94 b O
L) DA TH o720 L LEROGH LK, %o EPMA AEER 2 &6, MiEIET RS
A, BEET7YIAL M EHEESNRD,

(5) EPMA #7451 DI A T A BEERR S O AT E 1% (COMP) 277§ . PWHEBIZIRTES % bk (45
wE) OFERSHEIL 101.1%Si02 (54754 40) TH o720 fi% (QuartzSiO2) ICFE SN D, 72
FHIRST O 5E BT 59.2%S102 — 325%A1203 — 0.3%Mg0 — 40%K20 — 14%Na20 (4347 i 41)
Thol, FMEHRIETH S,

b 1S, SEROMA L ERL 2o PR 1 OIZRSTE % (COMP) ZiRd . HEkAREGHOERE
SHTELE 986%FeO (47T 42) T, 7 A% A b (Wustite : FeO) EHEE SN Do MR A5 5 O
I L 486%FeO — 530%A1203 Tdh o7z (5T 43) ~I T4 b (Hercynite : FeO-Al203)
IZRE SN Do F 72K AR S O E RO IE L 69.9%FeO — 314%Si02 (4347 1 44) . 529%FeO —
14.6%Ca0 — 31.3%Si02 (471 46) TH Do HHIE7 7Y I 4 b (Fayalite : 2Fe0-Si02) (Z¥E
B, BEIELD 44 (CaO) DEEDOE N TH > 720 F - BAEMEHOERSHEIT 148%K20
— 55.7%Si02 — 27.0%A1203 TH > 7= (4Hrri45). 4V 7 L —Z (Orthoclase : KAISi308) & el
ENb,

%Il
it
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EBkhEnEN (FIEHKBEEES 2017 F)
(6) LT 55 2 IR T &84 (Total Fe) 5147% (28 L CT.&J&8k (Metallic Fe) 0.08%.

MEALAS 1 8% (FeO) 47.28%. MRALAE 28k (Fe203) 2094% DEETHh > 720 i (Si02 + Al203
+ Ca0 + MgO + K20 + Na20) 2643% T.Z 9 LIRS (CaO + MgO) DEI41 1.22% TH -
7z ENHERER OB O ZBRILF & >~ (Ti02) 13 012%. 3 F Y7 4 (V) < 001% LRETH 5.
F oW b~ 4 (MnO) 12 007%. $1 (Cu) < 001%. #HtFE (As) & <001% LEMETH - 72,

M EREE L BERFRHE IR O IRA B 73 ORI AE ) A3 Lo SR & B CHFTIN T L 72 B2 A: U % S8R
BIAEE L HEEIN D,

No.2 : BiTsBIA G

(1) WIREBIEE @ P AFE M E WK TR e WG (2786g) Th 5o Rl flosei
5EIICEATV S, TIODSORROEE L ZIF - WEENEZ 5N D, F-REITH KB
DM ET L0, L F oA LNV HEOMDOBFRIIRTIKE T, 9V EMELD 5.

(2) =7 affk: X2 OITRT . EORMPLANTORILISE > T HIKOOFELERIBATER S NS,
FHITRIGETDH 5

(3) SRS FR 2 @QOIRT . QOFIKOTIIFLERTH 5. SEMAMETIIAHE T, K
REAREWEST LT LIINELRIRETH 720 OIFEOIARTH 5, HERUIR - BEARKER Y 2 5
A4 by RIKEHIREES 7 7V 74 PAOYVRET 5,

(4) ©vh— AWEREEE : X2 @0 [ EEHER OB % J15%E L7z, BEEEfEIE 467Hy &7 A& 1 b
DOYLEBEBOHBANITH YD . 7 AF A MIFAE SN Do FRIKEERES SO EE I 600HY Tdh -
720 77 Y74 POLEBEMEOFHHNT, 77V 74 MIFEES NS,

(5) EPMA % MR 2 DIZEERSO K ET1% (COMP) %78 HEBHECRES &85 X M5
T3k (Fe). MFE (O) KISV D %, EEHNEIL 959%Fe0 (5T A7) Tholeo WAL A
L (Wustite : FeO) Z[FE S 4o BEEMURE I X R TIE#k (Fe). 7TV I =724 (AD 12K
B3 %o ERSHTEIL 504%Fe0 — 49.6%A1203 — 16%Ti0O2 (5HT A 48) THholze NV F A K
(Hercynite:FeO-Al203) T, @7 ¥ >~ (Ti02) ZEVAET %o T 72RIKEAEIRES I3 ME X #% T
# (Fe). HEF SD. MFE (O) IEHD D, ERmANHEIL 65.7%FeO — 308%Si02 (44T 1 49) T
Holze 77X I 4 b (Fayalite : 2Fe0-Si02) IZ[FE SN 5D, BAARGRE SO EESHEIX 89%K20
— 65.4%Si02 — 261%A1203 TH > 7= (45 50) F IV 7 L — A (Orthoclase : KAISi308) & il
Ehiz,

(6) ALEAMBOHT 85 2 KITR T &8k (Total Fe) 46.45% (2 L C.&JE#k (Metallic Fe) 0.09%.
MEALAE 1 8% (FeO) 3866%. MRALAE 28k (Fe203) 2333% DEGTH > 720 S (Si02 + Al203
+ Ca0 + MgO + K20 + Na20) 31.72% T. Z® ) b MRS (CaO + MgO) 13 215% TH 5o
TSR R O HGRIED L F & > (Ti02) 13 0.09%./XF T 4 (V) 93< 001% LEMETH - 72,
F 72k~ > 77 (MnO) 13 0.08%. 3 (Cu) < 0.01%. 3 (As) & <001%EMETH %,

M ISR ERHE IR O IRA BT ORBE I DY Lo ST 2 BUH CHFTIN T L 72Rp 124 U A 88
BIAEE L HEEIN D,

No.3 : B ERA
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BAE EBRERENTONR

(1) W@ . TN TRFELmIZHEGE (324g) Thb, KEIZITH < KB OFILWH &
TEH, FLFo2BEIEASNR V. FHEOMOBIIIKBE T, LRELAERTH 5. 5B
H5o FHNITMAPWAREIFIZE ZMMDH D . THIIHETHETH 50 EFRE ETHEUZELE
HH S NG,

(2)~ 27 Tk B 3 OIZR§ o FHER 1 LSIGEE T h % o TG Mol 7 S5 LB AT T e T 50

(3) s M3 @@IZR o @EHICIEHERRES Y A8 4 M RIREHERER 7 77 7
A HET B0 @0 BM A AR ERFIKEEBIIFEBETDH 50 WEIZIZATHIS—F 4 Mo
IR DSFERAET B0

(4) € F— AWTHAEEE : XK 3 @ F ek O % 158 L 720 BEEEE1E 446Hv . 490Hv TH - 72
T AY A N OLEEMEOHFHAN T, 7 ALY A4 MIFEESND . F72RIKEARE SO EEIX 718Hy
Thoteo 77X 74 POLEEEMEL ) ETHETH LA, RO LITEIR, %Ko EPMA #
TRERZENDS, 77X 4 MEHEESN D,

(5) EPMA 34t : UM 3 @12 (BB & o RN E T2 (COMP) %783 . FIEBHECIRES i 1245
TEX#E T %k (Fe). MR (O) ISHRWIEA S %o EESITEIX 975%FeO (5H7552) TH-
720 W AZ A b+ (Wustite : FeO) IZ[A5E SN b0 BB ST X BETidgk Fe), 7V
L (AD IZRUEA D B o ERSITEIE 474%FeO — 532%A1203 (45H#715.53) THho720 NIV F A b
(Hercynite:FeO-Al203) Td 5o F 72K AR ITEE X R Tlxek (Fe). HFE (S, BEE
(0) 1ZHIEA D %o EEmOHHEIL 680%FeO — 27%Ca0 — 31.5%Si02 (G5 54) THo72e 77F
74 & (Fayalite : 2Fe0-Si02) 1Z[i%E SN 5. BOMHRSOERESIEIL 25.9%K20 — 42.2%Si02 —
321%A1203 THh >72 (5T 55)s I 7 L —A (Orthoclase : KAISi308) &l &5,

(6) LRI - 55 2RISR T . &85 (Total Fe) 12 5770% & EfEfEI 2 Rd . 2D b&lE
#& (Metallic Fe) 1% 0.05%. FEfbss 18k (FeO) 59.78%. ME{LEE 2 #% (Fe203) 16.00% DEIATH -7z,
RS (SI02 + AI203 + CaO + MgO + K20 + Na20) 19.84% & %o T, ¥R (CaO
+ MgO) 1F 1.82% Tdh o 720 FICHEKFEOMEGEIR O LT 4 >~ (Ti02) 1 0.09%./3F 27 4 (V)
<001% LM&fETH Bo ML~ H > (MnO) 13003%. 1 (Cu) <001%. fit# (As) < 001%
EAETH o 720

Pk b BPRIFURHR IR O IR A B0 O IRIRE M 25BHE T h 1) . BBIBREIC SN D F BRI
DEED T BRFEM Z BRI L 2BoRE ) (FRALICE) #828) 1) BEL S s,

No.4 : B GE:

(1) WHREEE © R/ NEOBWISIGEO A (974g) Th b EOMWOBFIZREIKE T, Htid
EDhOTHEV, FEIZIETFE T TSV ARGIRIZ X 5 M2 H 72, HlTH 3 HIZBEE T, &
LD L ETH 5,

(2)~ 7 ol R4 OITR T FHOBKEEIZEEE Th b T THORTIKEE (7 7 A - EE)

EAFARG TR L HEE S NS

(3) SBHMEHR : KR4 @OITTRT o OITRIGET T OIEKTH S, FHEFIRFSET A5 A b, %
JREAERKEH 7 7V 74 b T 5. £720F 77 AEERTOWKTH 5,

(4) ©vh— AWM : K4 Q@0 FEBEIR O % Hl%E L7z, WL 454Hy TH o720 7
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BAETEG (BIIRKEEES 2017 &)
AL A N OLHMWEMEDOFHN T, T A5 A MIFEE SN Do F72iRIKEAIRE & ORI 576Hy

Tholze 77V T4 POEBEEME L ) b ETIHE TH LA, MmO wH IR, Riko EPMA
FRERLZENDS, 77 I4 P EHESN S,

(5) EPMA #i4 : KA 4 DI RO KETE T (COMP) Z7/R$ . H RIS 5 o2 851l 1E
97.0%FeO — 19%Ti02 (5HT L 57) Tho7zo T AZ A+ (Wustite : FeO) LHEE SN Do RIKEAS
E D ERHTMEIX 65.7%Fe0 — 25%Ca0 — 29.7%Si02 (53#715.58) THo720 77 ¥ T4 + (Fayalite:
2Fe0-Si02) IZHE SN L. 72 ROBUNAHER OERSHEIL 101.3%Fe (534715 60) Th -7z,
&gk (Fe) TH o,

b LS, 7T AHERTOMELER L 72, PR 4 GICRTETFH (COMP) Z7Rd . WERIZIER
T Dk (EGSEY) OFERSHEIX 1011%Si02 (58 61) TH-7e fi% (QuartzSiO2) Z[FH
EEN D T FEHISOERSHEIZ 56.3%Si02 — 132%A1203 — 26%Ca0 — 48%K20 — 1.7%Na20
- 193%Fe0 — 25%Ti02 (AT 62) THh o7z FFMEAMLMRIETH 5,

(6) fLEHIBAT 45 2 RIR T ks (Total Fe) 5248% 12xt LT &J&#k (Metallic Fe) 0.03%-
FR1LEE 1 8% (FeO) 56.62%. MEALES 2 8% (Fe203) 1207% OEEGTH o 72 EEMS (Si02 + Al203
+ Ca0 + MgO + K20 + Na20) 27.04% T. Z® ) b IEMEE S (CaO + MgO) 13273% TH %o
FAZHERER OB RO ZBRILF & >~ (Ti02) 12 079%. NF T 74 (V) 010% & & T o %
RL7ze BRb~ 7y (MnO) 12 0.31%. i (Cu) < 001%. #tFE (As) 1£<001% LIEMETH %,

Lkt b SRR L L IF MRS T ORI (SI02 ERG) ERT. SEBIRE IS SN L, 1272 L
RiRE L LCiE, 77 v (TIO2), NF Yo A (V) 2@ zZR L TB Y., EFEEHINEETH -
RS E W EEZ 5ND,

No 5 : BETEEERIA G

(1) WL @ FiHAEEMROBIEEAEE (1552g) Th b LiEmHBIITRROBOT T AH
EDET B0 PO ERY) LR SN D, HEOMOBIIBIKE T, HREMEE T FH R
(& lemBi B OARFIRAEAET B o BT 1 FIZEAIROBE . KL D% BB TH 5. T IR
% % \ZIRA L 72 0E B S A S 5 %o

(2) ~ 7 oMk : RS OIZTRT o T IHBGE T, THMNIIG > T 7 A EEE (RIKEE)
DREAET %o SIRFR T EHES NS,

(3) BAMEEALR © K5 @QBIIR T o DITBIGEEBT OIARKTH 5o HERIRFERT A5 1 M 3%
IREAEIRKER 7 7 XY 74 PSR T %0 @ F T RAEERTOIKRTH o MIRIIZBEEE Y ST 728
R (EEHY) HEES b @R OMMZMBHEHIIEREHKTH 5.

(4) € — ZAWTHREE : B 5 @0 S HCRRS & OTERE 2 78 L 72, REEEMEIE 437Hv Td - 72,
TAY A MOLEBEEM L) EPICRE TH L 05, HEROMH LR, Bk EPMA &Rz &
MOTAY A P EHEESIND, FRIKEHIRR SO 67THY Th o7 77V 74 O
WEMEOHEANTH Y, 77V I4 MCFRES NS,

(5) EPMA 4 AMUS OIZEE O AT E 15 (COMP) ZiRd o HEBBCRAS & IR X 5
Tlxgk (Fe). BFE (O) ITBRVIED D Do EEIHTEIL 97.2%FeO (53#T 5 63) Tholzo TR
4 b (Wustite : FeO) 2B &N 5, BRI X #1% Cidgk (Fe). 7 3I=2v 24 (AD £
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B4E BIRFHRI T OBCR
RS %o SERTHTMEIE 492%Fe0 — 49.1%A1203 — 2.7Ti02 (53H7 5 64) THh o720 ~ T F A b
(Hercynite:FeO-Al203) T, @7 % ~ (Ti02) ZEVAT %o T 72RIKEAEDES 34 ME X #i% CTLX
#k (Fe). H% (S). B (O) ICHED S %, EmHTEIZ 65.3%FeO — 1.5%MgO — 30.8%Si02 (4
M 65) Tholze 77 ¥ T4 b (Fayalite : 2Fe0-Si02) IZ[EE SN b, FEHE GO ER S EIX
470%Si02 — 226%A1203 — 7.3%Ca0 — 75%K20 — 2.3%Na20 — 132%FeO — 24%TiO2 (43#7 15 66)
Thol, FMEHEHRIETH S,

(6) LM 45 2 £IZR o 285 (Total Fe) 39.16% 2% LT &8 8k (Metallic Fe) 0.06%.
FRALEE 18k (FeO) 41.65%. ML 2§k (Fe203) 9.62% DEG TH - 720 KA (Si02 + Al203
+ Ca0 + MgO + K20 + Na20) £ 4397% & &fETd % A5 3w (Ca0 + MgO) OEA 1 2.70%
LRDTH Ho EICHEREROWHEED ZBILF ¥ > (Ti02) 13 018%./3F T 4 (V) H7< 001%
METH > 720 BBIb~ > %>~ (MnO) 12 030%. F 728 (Cu) 1£<001%., HFE (As) <001% &%
HTH 5,

ki b PERFURHR IR O IRA B ORIHE I 2SBEE T ) . BRI EE N D,

No.6 : BIZSRIAEE

(1) WIREE @ ZNE TR 2 EERGEOWT (136g) Th b, HEOMITREIKE T, HEHIH
WERED D 5o ENHIZIE S CMAWRILSBAES 5o T 72MTH 2 HIFHE T, [ILIED % < @E R
ETh Do

(2) ~7 ol K6 OITRT . FHETIIEERICHEELLZTAY A PSRBT 2868 T
B Bo RNl 2 FIK B OFACERE A TIET B

(3) BHEEALRR - U6 @QOIRT . FkiiR - BACIRES Sy A& 4 b RIKEFIRF R 7 77 7
A MY %,

(4) ¥y h— AWML : X6 @0 JEBEIROREEE 2 J15%E L 72, MEEEHEIL 447Hv., 464Hv TH >
720 HWIBET AL A P OSEMEAL X ) BENIZIKE TH 22°, fmO i LR, Riko EPMA 3
FRERL ENS, LBICT ALY A NEHEESINL,

(5) EPMA #i4r : X 6 @OIZEEH O K ETF % (COMP) %7Rd o HERIRES & 0 & 5547 H
13 97.1%FeO — 25%A1203 (437 5 68) . 964%FeOQ (4 #T . 72) TH o720 7 A A4 b (Wustite :
FeO) L HEmE S M50 F 72l 720 K5 o dd f O 72 & 43T i 12 49.2%FeO — 52.9%A1203 (5347 15.69) TH - 720
ANV F A b (Hercynite : FeO-Al203) IZRIE &N 5L PFIKEIRE SO EE5ITEIX 69.0%FeO —
30.9%Si02 (43 #T 5 70) . 66.0%FeO — 29%Ca0 — 1.3%MgO — 31.2%Si02 (5#7E.73) THo720 77
Y74 b (Fayalite : 2Fe0-Si02) |Z[FE SN 5, BEERHOEESIMEIZ 11.7%K20 - 63.2%Si02
— 261%A1203 TH o7z (GHTHET1)o IV 7 L —Z (Orthoclase : KAISI308) ki & NG, F72
EH O HH B O E RS HTEIX 105.7%Fe (53HTR. 75) Th o7z, @EEk (Fe) Th 5o

(6) ALZERBAAT @ 55 2 RITR T, &8k (Total Fe) 1£6096% & @EWEIEEZRT. 209 HLERE
# (Metallic Fe) 1% 0.05%. BRILEE 18k (FeO) 6280%. BRILEE 2 8k (Fe203) 17.29% Tdh - 72, i
FERCAT (Si02 + Al203 + CaO + MgO + K20 + Na20) 1% 1691% & o T, &M K45 (CaO +
MgO) DEIE S 1.92% T 5o FIZHBRFEROMEFEIEO ZERILT ¥ » (Ti02) 1Z 0.08%./3F T 7 A (V)
< 001% EBRMETH 720 F2EIL~ >~ 4~ (MnO) 1% 0.11%. 81 (Cu) 13 < 0.01%. fitF% (As) < 0.01%
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HABIGEY (FIRKEEES 2017 %)
LIRMETH %,

MPREE S BPRIFURHRIE O IR B0 ORBEA 2580 TH 1) . IREIRGEEIC T I N Do TR
DOE GG BRFEM 2 BRI L L 2BRoRE ) (BRALIZHE ) RK) 12fE) s L HT S b,

No.7 : WG EE

(1) WIREIZ @ LR/ M TEROmIE#EERE (350g) Th b ERIIKRRIEIZ X L MIMAE L\,
HEOHOEFNIRIKE T, AR T C§5v. BEICHRBEOBIMDIHEMNET 20F & T - 7285
[TAHNT

(2) ~7aflfik: FR7OICRT, FHEBIEEEICEZLZT A A MRS R T 5855 T
Hbo FEIHICT WL FIKOOFAEIA AT o

(3) SEMSEMM - KR 7 @R T, HERR - SRS 25 4 b RIKEHERER 7 77 5
A4 MDY B, RO A ERIZEESTH 5,

(4) ¥ — AWHME @ KR 7 @0 EBECRAS & ORI 4 JI5E L7z, ML 446Hy Th o7z,
U AZ A NOLEBEMOBPANT, 7 A5 1 b EHEEN D T 2RI BRGSO I 674Hy
Tholze 77V T4 FOEBEMBOHENTHY . 77V I74 bLiEEEND,

(5) EPMA #i4r : KR 7 OISO KATEF% (COMP) %/R7 . EIERLIRAE S IZRE X g Tt
# (Fe) 1% (O) IZHWIBA D %o EmOHHEIL 100.3%FeO (43#H7 5 76) T A% A + (Wustite:
FeO) ELHEE SN 5o WIKEAERE S IZEE X BEClEEk (Fe). HFE (S, R (O) LD 5.
SER T 71.9%Fe0 — 303%Si02 (438 77) TH o720 77 ¥ 74 + (Fayalite : 2Fe0-Si02)
ZFE SN Do FHE D O E BRI 43.3%S102 — 18.3%A1203 — 56%Ca0 — 61%K20 — 45%Na20
— 248%FeQ (A5 T78) TH o720 FEMERMEIETH Do F 72 I OBU/NA KL O % &5 A E 1
1035%Fe (44T 79) Th o7z &lEEk (Fe) Th b,

(6) fLFABAHT 55 2 IR T 28k45) (Total Fe) 57.92% 123t L T, &M@k (Metallic Fe) 1 0.08%.
BR1Les 1 8% (FeO) 5891%. MRALES 28k (Fe203) 17.23% OEETHh > 720 #iEs (Si02 + Al203
+ Ca0 + MgO + K20 + Na20) 13 1995% & K& T RS (CaO + MgO) DEIE L 0.77% &Ky,
FEICHEBER OB RO Z LT ¥ > (Ti02) 1 0.04%. /3 F T 4 (V) < 001% LRMETH - 726
F72M b~ > %> (MnO) 13 003%. % (Cu) 1&<001%. MFE (As) <001% EEMETH - 720

W b BERFEHRIE O A B ORGEIE S Td b IRBERIGEEIC I NS E 2RIk
DEEDEO T, EICHFEM A BBMT L 7ZBoRE Y (BILICE) K 1ok @i sn b,

No.8 : BifsRAE:

(1) WHREHE:  PHAFEEMIROMWIEEGE (90.7g) Th b, KEIIIEVHEHTHREEOFELY
PRET L0, FELEPICHELTBY . EOWRIELZER D2 LEDND L. HEOMOEBTHITTIKE
T AEMEE IV BTN E S WARERIEIZ X 2 MIN23H 1) FFICSTEETE Lo R oM
Il 2 HHEBEE T, [ALIEP % CRETH %o

(2) =7 ok« RS IR FHHT I BGE T, FIREOBM 4 FLSI LB ET
HAES 5o

(3) BABEFEHA © PR 8 @O/ o HERRKEFHY A Y A b WRKEEKER 7 7Y 7 1 L A%
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B4E BIRFHRI T OBCR
¥ 2, bl ZHAGR ISRk TH S,

(4) & h— AWaEEE : X8 @ H AR ORI %2 %€ L7z, MEEMHIX 445Hv, 451Hv THh -
7o WIEIEY AY A b OCHEEM L) QEICHRE TH 545, Kot L IR, %o EPMA #
TRERGEPOEBIZT AT A N EHESIND . F7RIKEOAEREG SO EEIL 681HY TH o720, 7 7
Y4 N OTHMBEBEOHMANTHY, 77V I4 FEEEEns,

(5) EPMA Fi4t © XK 8 DIZEEE O EET1% (COMP) % 7R”d o H BRI I X STl
# (Fe) Bt (O) \TRWEIEA D b0 ERANEIL 989%FeO (45411 80) T.7 A% A b (Wustite:
FeO) LHEESNDo RIKEAERESMIZEE X BTk (Fe). BE (SD. R (0O) ICRIEDD %,
SERETIE I 68.3%Fe0 — 294%Si02 (431 81) TH o720 77 ¥ 74 b (Fayalite : 2Fe0-Si02)
IZRISE S B o FEHERD O EEHHEIL 47.2%S102 — 20.0%A1203 — 54%Ca0 — 6.9%K20 — 34%Na20
— 162%FeO (53475 82) Th o7z IEMEMMEIETH 50 F 72 R OMUNH kO 2 & 53T 1%
969%Fe (5HT#.83) Th-7:o &E#k (Fe) TH 5,

(6) LM AT 55 2 IR T a#k5 (Total Fe) 56.99% 2xt L C. 4@ #k (Metallic Fe) 0.09%.
B LEE 1 8k (FeO) 6205%. BRILES 2 #k (Fe203) 1238% OEIATH - 72 S (Si02 + Al203
+ Ca0 + MgO + K20 + Na20)21.44% T.Z @ 9 LEEFEVER 5 (Ca0 + Mg0) 1% 1.55% & IKETH - 72,
FICHEBFER OB SRFEO ZBR{LF % » (Ti02) 1£007%. /NFT 74 (V) H<001% & IEF I ME
Thhb, LI~ YAy (MnO) b 007%.5 (Cu) < 001% Mt (As) <001% LEMHETH 572,

ki b BERFURHE IR O IR B o3 ORISR 2583 C . SEBIIBUATE IS M S LS,

No.9 : BiTE# G E:

(1) WHIREE:  NECTEROBITREIAEE (215g) Th b EHITARKIEIZE B MMDE L\, ED
HWOEMIIEIRE T, HEWRCERED D 5. KEICHEBEOFIDPE I NETL0E L T o728k
I A SN\,

(2) ~7aflfk: FROOIZRT, RIS ILBEE T, WH (BZH) CIISbikiBizizs AL
A HNT Y,

(3) BEMSEARE @ K9 @OIIRT . @OFIKMOIBILEEMICAE LIRKKER TH L, 72Q0D
ETBLOOIETERDOILRTH 5 HERARKERE Y A5 A4 M RIKOHEIRESR 7 7Y 74 SRS %,
EHIZT AT A MEMNICIZIEF M~V A4 MERPELET 5,

(4)¥ v H— AWTHEEEE R 9 @D BEBBAR O EE %2 |l 7%E L 720 TR IE 463Hv.472Hv Td - 72,
7 AY A NOLEEHEOFEFHN T, 7 A5 A MIRE S NS, F 7RI M OB EEfE X 759Hv
ThHolzo 77V 74 POHBEEMEL Y A THETH LA, FdOmi LR, ko EPMA #
BRERZENS, 77V F4 P EHESN S,

(5) EPMA 4 : 9 @IZEERO S E % (COMP) %7R-d . HEBECRE & o % & 54 H
(2 986%Fe0 (53#Tm84) Tholzo WAL A b (Wustite : FeO) EHEE SN Do T 72 HmE ks ih
L B X SR TIEEE (Fe)y T3 =w 4 (AD. BFE (0) XS H %, EmSHHEIE 49.3%FeO
— 502%A1203 (53#785.85) THo720 ~NV ¥ F A b (Hercynite : FeO-Al203) IZ[AE SN b, KK
RS B O 2 B ATIE 1L 69.9%Fe0 — 305%Si02 (545 86) Tdh o720 77 ¥ T4 b (Fayalite :
2Fe0-Si02) IZ[A5E E b o FHERT O ERmOHTEIL 45.6%Si02 — 23.3%A1203 — 6.7%Ca0 — 7.2%K20
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BAETEG (BIIRKEEES 2017 &)
— 28%Na20 — 138%FeO — 35%TiO2 (53#7 . 87) THo7zo FEMEEMRIETH %,

(6) AR 45 2 RITR T &84 (Total Fe) 55.28% 12xf L C.&JE#k (Metallic Fe) 0.05%.
FRAbEE 1 8k (FeO) 5834%. MEALAE 2 #% (Fe203) 14.13% OEIGTH - 72 S (Si02 + Al203
+ Ca0 + MgO + K20 + Na20) i 2415% TH 5. =D ) bIEHEMM (CaO + MgO) DEI 413 1.05%
T o720 FIHEREROREREEO “MLT ¥ >~ (Ti02) 1F016%. /NF T A (V) 270.03% &A1&
ECTHotzo TMib~r 7>y (MnO) 1F008%. $l (Cu) <001%. tFE (As) b <001% & {KfH
Thbo

Bk b BERFURHE IR O IR B3 ORI 25 BEE CTd ) . SBEBAE I EE N 5,

No. 10 : BiTZsIGEE

(1) PWER@BIZE @ FIHIEFE ML WK TR 2 W saa s (2160g) Th b, RAIIKEEOFHL
Wi G T 205F & F o 728N A SNV FEOHIIBIKE T WEREND 5. LHEIEARGIE
DSEAET A HSIEAFEE Ty THIZIZH A WARRIEIZE 2MMOH 255 L. THIZIZWR % 2= IR
L 72k OIFBEL DM & 3 285850 L D HERR S b,

(2) ~27affk: K10 OIRd . RHEENCH 2 S sk (FIKEE) AET 575, BT IE
BIGEHETH Do T2 AT A MOFEEIIESHT, &FKIE7 7Y 714 MBROETH - 72,

(3) BHMEEAIAK: X 10 @@NZR T ol e HEEAIRF S A5 A b, 58E L 72K ARG s 7 7
YA FHEEET S
(4) ¥ — AWHREEE : UK 10 @0 F A BEIRAS S ORI % 15 L 72 FEEEfE X 457HV TH - 720
UAY A NOLHEEEOHMEANTH Y, T AFA b EHEESN D, T RIR BRSO R 1E
647Hv &7 7Y 74 P OXLBBEMOHPHANCTH o720 77V T4 b LHEESND,

(5) EPMA % UM 10 DI O K E 71§ (COMP) % 7”d o HERLIRGG & I3 X &g T
8k (Fe). BE%E (O) IZRUSH D B0 ERSHEIL 99.6%Fe0 — 19%TiO2 (547 15.88) TH - 72,
7 AZ A & (Wustite : FeO) LHEE SN 5L, F MR il @i, Feik X #% Cidgk (Fe). 73
= n (AD. BFE (0) IZHEH D 5o ERSHEIX 600%FeO — 383%A1203 — 1.3%TiO2 (547 A
89) THo7:0 ~"NVIF A I (Hercynite : FeO-Al203) 2V T, MEF ¥ >~ (Ti02) % FHiEd
%o GIKEAERAE S I ZREE X MR TIE, 8k (Fe). EHFR (S, B&FE (O) IIULHH 5. wEEioiriEid
689%Fe0 — 31.0%Si02 (53#7590) THho726 77Y T4 I+ (Fayalite : 2Fe0-Si02) IZFE SN %,
F 7ot N R O 2 AT 100.7%Fe (55075 91) Th o7z, @IEEL (Fe) ICFES NS,

(6) LM 55 2 FRITR T &85 (Total Fe) 4581% 2% L C. & /@ 8k (Metallic Fe) 0.04%.
MRALAE 1 8% (FeO) 4598%. MRALAE 28k (Fe203) 14.33% DEETH > 720 i (Si02 + Al203
+ Ca0 + MgO + K20 + Na20) 3451% T, Z® 9 LIRS (CaO + MgO) OHIA 1.90% & Tdh -
720 FIZHEREROMEREIEO —WLF & > (Ti02) £ 0.12%. /3 F ¥ 7 & (V) 25< 0.01% &L KfETH -
720 WAL= Ay (MnO) 14 025%., F7:8 (Cu) 12<001%. BLE (As) $<001% LIKfETH 5,

Bk BERFURHE IR O IRA B3 ORISHE 25 BEE Td ) . SBEBAE I EE N 5,

No 11 : BJBHATEE
(1) WIREIE - BITERotb#naeE (1307g) LiEESN L, RHMICHEEZ 2T a8
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B4E BIRFHRI T OBCR
ZRIEREIND . ORI LAERY (BT AEE) BNERLEZ OGNS, HOEHREIZT 55,

(2) ~7 ok KA 11 QIR T (ZITEEDT T A-GE T, WERIZIZBGEE % ) 7R A4 5K
SAET Do ML OB L HEE S NS,

(3) PHMEEHRR - XA 11 @R . HHEEHIE LmEREOMM 2S8R OILRKTH 5 FHom
IZBIRD =T 4 MARKORBAIEGT T 5o F2HEE & B 2 W SRR AR S 7 7Y 9 4 b
ANTTa e
(4) ©v 77— AW KR 11 QD RIK AR, S OTEEE 2 %2 L 72 BEEEfEIX 210Hy Tdh - 72,
HEFREDOEN DD HIFFICHREDOME & 72 o 7228, MmO @ IR, B EPMA Ak £k &
Mo, 77X T4 bEHEESND,

(5) EPMA Fi4c: B 11 DIZ8b#kB & OEBo KFE 7% (COMP) %R, £ LOFKEHIZ.
Bk X g Cidsk (Fe). BER (O) ICRIEA D b ERSIEIL 85.1%FeO (447 15.92) TH - 72,
SRBOFAW TH 5o F72RIKOMERESITIFE X G Tidgk Fe). HHR (SD. BE (O) IS
DD b o ERSHTEIL666%FeO — 1.2%MgO — 31.0%Si02 (5T £.93) TH > 720 7 7 ¥ 5 4 b (Fayalite:
2Fe0-Si02) IZFE SN 5,

(6) LM © 45 2 RITRT . &85 (Total Fe) OEGIL953% LIRKMETH o720 DO b
&E#k (Metallic Fe) 1% 0.09%.FR1LEE 1 8 (FeO) 819%.FR1LAE 2 8% (Fe203) 440% DEIETH -7,
FEEERT (SI02 + AI203 + Ca0 + MgO + K20 + Na20) 13 85.34% i Td» % A8 Fa M5 (CaO
+ MgO) DOEE1E 229% LR\, EIZHEKFR OB EEEO Z@{LF ¥ >~ (Ti02) X 026%., /NF
7 a (V) H3<001% ERAETH o720 F2Bib~ > > (MnO) 1% 0.06%. 51 (Cu) < 0.01%. Ht#E
(As) <001% EEAETH 5,

YEIIFRE AR EROETH o 720 FHNENICHLBDFER SN2 L 26, SEskinilEIC
PO LD LIS NG, SMOMEHID (BRI DL ALhwv, fhEIFIEVERTORK
BRI EEZ HND,

Ik

R EEBE A ST L2 11 5 (No 1~ 11) (33 RCESEBEEICTE SN L, Wit d BERER
VR D PRAT BT AP ASBEE T o 720 T ORFEN S UBEIFTIXEIAL L7285 T 72 13BESRAR
&L CTHESZSREIENMT b b D Ll s b,

e PIIXERBREBAEE L LTI R T 7~ (Ti02) . NN F T o 4 (V) PETEOMENZ/RTE Nod)
bH D, BRERHIDHK TH o LHEE S NS, WA (THHREERY) L HEE S5 SRR R H R i
PR EED &) Edl (Cu). Bt (As) 137 <. [F—E&W F 7210 ol (GF) N oREIx
IThihiTwhwirwnweEz b b,

(REIEC - #AKRE#E)
(%)
(1) BT TSR (R G A B X O%kBIE:) 1968
7 A A FMiE 450 ~ 500Hv. ¥ 7 %% A4 MiE 500 ~600Hv. 774 YT A M 600 ~ 700Hv DFEEFHAFRR SN TWb,
(2) BHEZ - TWEhAAr MRCEEREE & Eme [ 5520 ] Lz biksiatt 1983
5% i D. REAM - AY ARV (Spinel Group) DELHEICHNGE
REAEOFEM B O—%IE XY204 L EFFRRTE 5, XE2MinEEA 4>, YIX3Mino&wgA+ > ThHb, ZOMAE

bETOLVALDOHEEDO L ONH L, (1)
(3) AFHE—ER [HAFRIALOFFEMEHZ DV TOER | [MIFEEEAEITCE 5wk 4 14 M 1990
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KephiEl (BFIRHEERR 2017 §)
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B4 EHABEE ST OBR
BRR 1 WHRAEDEBIRE R - EPMA REHHER

No. 1 : #EFZ8RA 7=

O~ 7 v ik

@777 AEEE (WBSRIRE )
@EER, WL © 399Hv,
445Hv. W A% 1 b, (%
ANV FA ), WRE
546Hv. 7 7Y 71 k(50

E%ﬁ*ﬁﬁg Element 40 41
Na20 - 1413
MgO 0024 | 0295
A1203 = | 32541
Si02 | 101117 | 59218
P205 - 0133
s 0007 | 0013
K20 0005 | 3975
Ca0 0001 | 0219
Tio2 1841 | 0716
Cr203 | 0075 | 0006
MnO - -
FeO 0053 | 3955
CuO - -
Total | 103123 | 102484
Element 42 43 44 45 46
Na20 i i i 1900 | 0145
MgO | 0107 | 0098 | 0506 | - | 0099
AI203 | 0227 | 53006 | 0119 | 26958 | 0058
Si02 | 0151 | 0090 | 31387 | 55728 | 31252
P205 - ~ | 008 | 0006 | 0279
S 0,001 - - - -
K20 = | 0009 | 0005 | 14810 | 0046
Ca0 - ~ | 0591 | 1135 | 14611
Tio2 - ~ | 0738 | 323 :
Cr203 - = | 0005 | 0046 :
MnO | 0051 | 0132 | 0174 | - | 0158
FeO | 93561 | 48648 | 69949 | 1960 | 52900
e e LD BEE s exy 7002 - oo | - -
. Cu0 0048 | - | 0081 | 0029 | 0057
ERDORHEF% (COMP) & L UHHE X #R % Total | 99.146 | 101,983 | 103654 | 105807 | 99.605
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EXPEEN (BIIRHEZEER 2017 F)
BiR2 #HREZEDEMESE - EPMA RZERER

No. 2 : 1S8R

O~ 7 vk

@F KM - FHbsk.
@R, FHPE : 467Hv, ™7 A
% 4 F600Hv 7 7 ¥ 7 4 b
(60gf)

-156—

25 pm

Element 47 48 49 50
Na20 - - 0.030 0597
MgO 0.061 0.171 0.968 -
Al203 0210 | 49587 | 0158 | 26.132
Si02 0.116 0.185 30833 | 65415
P205 - 0012 0.086 -

S B B B B
K20 - - 0.017 8.909
CaO - - 1.330 -
TiO2 0.230 1.609 1.237 0.891
Cr203 - 0.043 - -
MnO 0.074 0.010 0.286 -
FeO 95948 | 50415 | 65730 1.498
Zr02 0.027 - 0.053 -
CuO - - - 0.022
Total 96.696 | 102.032 | 100.728 | 103.464
Element 51

Al 0.108

Si 0.002

S 0.003

Fe 102.899

[0} 0.090

Ni 0.001

Total 103.103



B4 EHABEE ST OBR
BRR3 M RAEDIEBIREE - EPMA REHER

No. 3 : #EfizsiA7

O~ 7 vl

@B TR © 446Hv,
490Hv, W A% A b (K
Mo~V A k), B
718Hv 7 7V 7 A b (50gf)
@F KM : g bek, M
FEHT LRI B

Element 52 53 54 55

Na20 0.106 - - 1953
MgO 0.024 0.203 0.370 -
Al203 0.300 53.196 0.110 32117

Si02 0.162 0.149 | 31.257 | 42247
P205 0.006 - 0.110 -

S - 0.008 - -
K20 - - - 25.854
Ca0 - - 2711 0.009
TiO2 0.092

- 0.673

Cr203 0.053 0.058 -
MnO 0.032 0.005 0.048 -

FeO 97457 | 47426 | 67.959 2.136
Zr02 - 0.019 - 0.054
CuO

Total 98.232 | 101.064 | 102.565 | 105.043
Element 56

Ti 0.004
Cr 0.018
Fe 98.545
Cu 0478
Ni 0.034

Total 99.079

SFEHRORHBTE (COMP) B L U5 X 1815
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EXPEEN (BIIRHEZEER 2017 F)
BiR4 #HABEEDEMESE - EPMA RERER

No. 4 : 1A ERB=E
O~ 7 Tk

N

FEEBDREEF 15 (COMP) & S UM X #Rf&

-158-

Element 57 58 Element 60
Na20 0.035 0025 |[Na 0.279
MgO 0.077 0940 ||Al 0.031
Al203 0.235 0050 |[P 0.003
Si02 0.167 29.762 ||S 0.003
P205 0.052 0031 ||Ti 0.021
S - 0010 ||Cr 0.030
K20 0.006 0.006 ||Fe 101.292
CaO 0.047 2497 ||Cu 0.182
TiO2 1.944 0.793 | [Ni 0.007
MnO 0.103 0645 |[As 0.184
FeO 97.021 | 65695 [|Sb 0.021
Zr02 0.143 0.038 |[Total 102.053
CuO - -
Total 99.830 | 100.492
Element 61 62
Na20 - 1.690
MgO 0.005 0.753
Al1203 0.002 13.188
Si02 100.074 | 56.264
P205 0014 0.167
S 0.006 0.013
K20 0.009 4.807
CaO 0.009 2584
TiO2 - 2534
Cr203 - 0011
MnO - 0214
FeO 0.094 19.345
Zr02 0.039 -
CuO - -
Total 100.252 | 101.570




B4 EHABEE ST OBR
BiR5 A REZDEMIRESE - EPMA BZER

No.5 : #EFZ8RA 7

O~ 27 Ok
@EES. WEFE : 437Hv, 7 A
¥ A b, WEEGITHy, 7 7Y
Z 4+ (50gf) )

BE il o 7T AR (W
TORLIRAE )

©

:.:ﬂa'. 5. s

EENE

Element 63 64 65 66
Na20 0.076 0.022 - 2.303
MgO 0.015 0.032 1.468 -
Al203 0256 | 49.054 | 0053 | 22619
Sio2 0.189 0254 | 30825 | 46974
P205 - 0.068 0.215 0.793
S - 0.007 - 0.050
K20 0.029 0.017 0.024 7526
CaO - 0.118 0.648 7.292
TiO2 2.267 2674 0.098 2415
Cr203 - 0.053 - -
MnO 0.144 0.201 0.770 0.031
FeO 97210 | 49151 | 65311 | 13210
7r02 0.012 0.06 - -
Total 100.198 | 101.711 | 99412 | 103.213

DA

EF 5 (COMP) & S %M X #56:
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EXPEEN (BIIRHEZEER 2017 F)
BiR6 #MBEEDEMESE - EPMA RERER

No. 6 : ¥Eft78kiA 7%

O~ 7 v ik
QR AT A - T 7
YT A4+, B 447Hv,
464Hv, 7 A% 4 b (50gf).
(O GNVIT=FER A= 57

Element 68 69 70 71
Na20 | 0079 | 015 | 0531 | 0352
MgO | 0040 | 0185 | 0689 -
AI203 | 2503 | 52876 | 0079 | 26.114
Si02 | 0144 | 0047 | 30870 | 63206
P205 - 0006 | 0061 | 0026
S 0021 - 0005 | 0006
K20 - 0001 | 0010 | 11707
Ca0 - 0623 | 0013
Tio2 - - - 1947
Cr203 - - 0032 | 0017
MnO | 0025 - 0232 | 0026
FeO | 97052 | 49184 | 68958 | 2023
7102 - 0032 - -
Cu0 - - - 0.007
Total | 99.864 | 102481 | 102090 | 105444
Element 72 73 74 Element 75
Na20 - - 4131 ||Na 0010
MgO 0112 | 1304 | 0068 |[Si 0.002
AI203 | 0373 | 0074 | 21614 |[Ti 0015
Si02 0129 | 31227 | 41451 |[Cr 0046
P205 0012 | 0074 | 1342 ||Fe 105739
S 0,003 - 0072 |[Ni 0.002
K20 0002 | 0040 | 8738 |[As 0039
Ca0 - 2925 | 7663 ||Total | 105853
TiO2 0553 - -
Cr203 | 0004 - -
MnO 0093 | 0551 | 0122
FeO 96422 | 66014 | 16928
e 7r02 0015 - ;
it ail Cu0 - ; 0.004
) B LUHFE X R Total | 97718 | 102209 | 102133
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AT BB OB
HhR7 #ERAZDEMIEEE - EPMA SAERER

No. 7 : HEHsERB=E

O~ 7 v ik
O%M%E%M &k,
ALY A D - 77?5
O@zr&* 446Hv, W A% A
@FW%&77¥54F

Element 76 77 78 Element 79
Na20 0.313 0.625 4547 |[Na 0.104
MgO - 0273 - Al 0.101
Al203 0.330 0.083 18264 ||Cr 0.018
Si02 0.105 30.324 | 43279 ||Fe 103467
P205 - 0.147 0291 ||Cu 0.073
S - - 0038 |[O 0.176
K20 - 0018 6.068 ||[Sb 0.038
Ca0 - 0523 5649 ||Total 103977
TiO2 - - -

Cr203 0012 0.027
MnO 0.019 0.188 -
FeO 100.288 | 71.890 | 24.846
7r02 0.003 0013 0.019
CuO 0.048 - -
Total 101.118 | 104.111 | 103.001

ﬁ*“li@}i&u‘%%f& (COMP) & J:Uﬁ'f&" X ﬁfsz
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EXPEEN (BIIRHEZEER 2017 F)

HhR 8 /A DEMETE - EPMA SRERER

No. 8 : ¥Eft7skia 7%

O~ 7 vk

@R WEEE @ 445Hv,
451Hv, A A N, W
681Hv. 7 7Y 5 1 b (50gf)
@OMUNAF R SE ek

wmd1 aal s Rl

ERDREEF1%& (COMP)

TR T T

Element 80 81 82 Element 83
Na20 - - 3399 |[Na 0.041
MgO - 0.352 - Mg 0.023
Al203 0.232 0.016 19.956 |[Al 0.197
Si02 0102 | 29.385 | 47.156 ||S 0.051
P205 - 0.208 0.747 ||Cr 0.025
S 0.002 0.007 0044 ||Fe 96.898
K20 0018 6902 |[O 0.041
Ca0O - 1.550 5400 ||Ni 0.001
TiO2 0.184 1.332 - Total 97.277
Cr203 - - 0.016
MnO 0.084 0.165 -
FeO 98883 | 68275 | 16.167
Zr02 - 0.003
CuO 0.071 - -
Total 99.558 | 101.308 | 99.790
18580 = 7 -;
B LU X #R1&
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AT BB OB
M9 #ERAZEDEMIEEE - EPMA SAERER

No.O : #EF/8RG 7

O~ 7 vl

@F RO AR, B
IAZA b TV TIA R
@iEHb. W © 463Hv,
472Hv, A Z A4 b, T
759Hv. 7 7Y F 4 b (50gf)

Element 84 85 86 87
Na20 0.036 - 0.091 2.803
MgO 0.051 0.097 0471 -
A1203 0.200 50.170 0068 | 23.261
Si02 0.099 0.068 30458 | 45580
P205 - - 0.037 0.337
S - 0.001 - 0.058
K20 0018 0.027 0.010 7.186
CaO - - 0598 6.725
TiO2 - 0.151 - 3512
Cr203 0.004 0.110 - -
MnO 0.093 0.078 0.397 0.010
FeO 98557 | 49318 | 69918 | 13.766
Zr02 0.006 0.045 - 0.091
CuO 0.041 0.028 - -
Total 99.105 | 100.093 | 102.048 | 103.329

HEnE

i

1418 BEL

FERROD I 5

15 1

COMP) &

WY

BTF1& ( U4 X
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EXPEEN (BIIRHEZEER 2017 F)
kR 10 #HAZSAFDEMRER - EPMA RERER

No. 10 : B 8/A#

O~ 7 1ALk

@UIHBRL © SEEk, EE
IAZAL - TFXTA b
@k, AL © 457Hy, 7
A% A b, R : 647Hv,
77X 71 b (50gh

Element 88 89 90 Element 91
Na20 0.059 - 0025 ||Al 0.050
MgO 0.095 0.046 0585 |[Si 0.011
Al203 0271 38.346 - P 0.018
Si02 0.107 0.305 30969 ||S 0.009
P205 0.017 - 0018 ||Ti 0.002
I e S 0.010 0.004 - Cr 0.043
K20 - 0011 - Fe 100.656
Ca0O - 0.016 0800 |[Cu 0.042
TiO2 1.894 1.284 - 0 0.054
Cr203 - 0.446 - Ni 0.007
MnO 0.033 0.170 0489 ||[Total 100.892
FeO 99.616 | 60.021 | 63866
7r02 - 0.003 0.057
CuO - - -
Total 102.102 | 100.652 | 101.809

$ﬁ50)}i§#*‘¥1‘§€ COMP) %;Uﬁ’lﬁ X 5‘%1‘3‘2
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B4 EHABEE ST OBR
BRR 11 HWREEDERIES R - EPMA REHER

No. 11 : 58847

D=z uillih, 772
B (BB RIRAT )
QOFIRME « Lk,
78— F A D AR,
@b, R - 210Hv,
77% 1 b (10gh

Element 92 93

Na20 0518 0.966
MgO - 1.191
Al203 - 0.079
Sio2 0708 | 30975
P205 0.093 0.086
S 0.123 -

K20 - 0.003
CaO - 0.380
Tio2 -

Cr203 - -

MnO 0.009 0.180

FeO 85127 | 66.575
Zr02 0.057 -

CuO 0.126 -
Total 86.761 | 100435

BEY

EBDREEF % (COMP) & LU X #R1%
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EXPEEN (BIIRHEZEER 2017 F)

28 EARTEREYIO B RFHA I
XY = A RS
ZLDI
ERA Y (RSO AETE ) (&, EERORMICHTET 2 88 R0 o BRI Z b &3
BT, BURISKH R O TH 50 S ENE, HERD ORREBIR LA, I 2 HHE
2 BT, B RFAAERMNE, BEEEoir. 1R oar. MG, SR E X R, S
R 2 FESE S 50 UM IO NI ROV THE T %,

1. AR R FCRIE
1-1. 5

AEHEL B 4 0 8 X SFOL FITE 4-5 18 (55 93 ). Witk 5« 8 [X SFO2 BT 5 Ji (4 94
) PR 6111 [X SK62 154 (55 77 ) OMEEE 3 siTh Do TN bIEI R RILM TH 2.

1-2. 34T )71

MYERIZ, AR - Erty bREICE), MR TELR ERRONEM L. WENICHRET 2, HR
(HCD 12 & 0 RERIEER TSRS % Brde. KERIEF ) 7 4 (NaOH) 12 & 0 JBHEERSE 7 v 71 ) VAR
G biRZe. HCLIZ & O 7ov s ) MUBRIRE . AR 1 L 72 e BRIE SRR v s 1 2 B 972 (Bk - 7V ) - BRAL
#OAAA:Acid Alkali Acid)o #H Tl HER. KERLF MY 7 24 & H12 Imol/L # H\: 228, k25
597 B A EKERL T ) 7 2 OEE % 0001 ~ Imol/L OFFINTHEAIZELS LTWE, KISEARD
S AFT 9 o Imol/L OKEEALF 1) 7 A% FHV 5 & ST ISR E 2 RFEEDGFO N WITEEEN S 5
B d. IREOMVIKEEORE T A4 2 5 (AaA ERFET 5 )o

INS ORI TIMILRFEZFHESE, BT A Y THET L, TORBEMEEE L TR
Ty 79774 Neldb, BoN/2r7 7774 eV —NIZTVALTY =7y baERT 5. ¥
YT AL DA & FRICERE L. 14C OFH L 13C O (13C/12C). 14C DR (14C/12C) Dl %E
ZAT) o WIERZ EREERR T d 2 REIEZ R (NIST) 268 sh 2 v a2 v Ek (HOX- ) &3y
7759y RREOWE LT -

TP 3% O 23811 LIBBY O] 5568 &2 T 50 F72. MEFMRIL 1950 4F 2 Femie L7z
FR BP) THH., BEITIEHRFE (One Sigma68%) (YT LERTH 5,

JEAFEBIEICHVA Y 7 by 2713 CALIB var71l Th b, F/2, TOV 7 M7 THWLNLEIE
A OTRFT O D DT 2013 F1255FE S 72 Intcall3(Reimer et ai,2013) TH 5., B, FAMNEMBEIZ,
PR S l2 & 0, MIERZEDOKRE ST L o> THEZ O 5 2% (Stuiver and Polach 1977). R0 7%
BOEMMZ SNV 7 M T OHEFIIED FEESTE 2 L) 12T 5720, WO WE (1 FHRA) %
A

1-3. At

W%, 3%, B 149 MR T, 8 X SFOL H o ikt i, 520 = 20yrBP. 8 [X SF02 1o
Bt 570 + 30yrBP. 11 [X SK62 i+ Atk 12 590 = 30yrBP TdH %, JEEEIE & id. KT o
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BAE EABEI TR
14C BB — 2 T A3 5,568 4F & L CTH I S N72FEMMEITH L. 80T HiREE L hEkigs 0%
I & B K& H D 14C IR EEOZEH), [ O D v (14C O 5730 + 40 4F) Z8IE$ 5 Z & 12

T BERITED T2 FHETH 5. WERE2 o OFFEMRIL. 8 X SFOL 78X cal AD 1330 ~
1440. 8 [X SF02 Hi -5 0kHE cal AD 1310 ~ 1420, 11 [X SK62 B #8t& cal AD 1300 ~ 1410, TH 5,
MAEARTHDOIDL L), ZFEBOFMRPEMIZIZITELT LM, T42bb 14 i~ 15 HEME % R
LTWa,

stpa | A ST | IR yrBP 613C HE AR JEAEBOEAEAT Code
" ' Fik | (BEBIEH) (%0) yrBP AEAE Azt [Fgefiti|  No.
8 X o |cal AD 1410 - cal AD 1430 |cal BP 540 - 520 1.000
520 = 20 ca | papn.
SFOL | pefbdh | AaA 516 = 24) 2830 = 048 | 570 £ 20 | 2 ¢ |cal AD 1332 - cal AD 1337 |cal BP 618 - 613 0.016 AD 1‘51681
45 cal AD 1397 - cal AD 1441 |cal BP 553 - 509 | 0984 | 1418
. o |cal AD 1321 - cal AD 1348 |cal BP 629 - 602 | 0616
X
s 570 = 30 . . cal AD 1392 - cal AD 1408 |cal BP 558 - 542 | 0384 |cal BC| 1AAA-
SEO2 | JRILH | A | g 1 g | 2782 0T\ 60 F 20 T AD 1807 - cal AD 1362 [cal BP 683 - 58 | 062 | 1316 | I5l6a2
cal AD 138 - cal AD 1418 |cal BP 565 - 532 | 0373
o |cal AD 1315 - cal AD 1356 |cal BP 635 - 594 0.778
1K - -
x10 | st | ana ag(l)fgg 2751 = 052 630 = 2 cal AD 1388 - cal AD 1401 |cal BP 562 - 519 | 0222 c;alg fsc 1121/?3?3
G f: (591 = 25) 20 |cal AD 1301 - cal AD 1368 |cal BP 649 - 582 | 0727
cal AD 1381 - cal AD 1410 |cal BP 560 - 5410 | 0273

1) #4i121&. RADIOCARBON CALIBRATION PROGRAM CALIB REV7.1 % flif,
2)yrBP AL, 1950 4E A& HEfE L C4ERTTH 2 0% 7R T o
L7z N (RN 68% HIA % FEFH) % AEFUHIZHRIT L 72 filo
HAAA 1Z, BE. TN . BALEL AaA . TVA ) OEEEEC LB E R

5) IR IZFUTIR L2 2T Ot LT 5,

6)1 #7 H % 4L 2 D ASEBI A3, TEAEEOE AR IEERIE 70 7 5 AHDYUE SN B E OWRHER A TR T W E 12, THFHEZ O TR,
7) SEEHIIZ IO A B HERIE 013 68%. 2 012 95% TH D
QM ILIE, 0. 2 cDZENENE 1 L LIHE, HEEMICILOMATEAET 2 AR LSO TH b,

ryLiliix, fEEROAT RO ERAT 5 S N Al %fﬁﬁﬁét BWHLIZb D,

HIxT MEMERFFNAERR

8[X SFO2 @fE4-5/E

8K SF02 &FE5E M
e
11K SX10 _/__\_/_L

1280 1300 1320 1340 1360 1380 1400 1420 1440 1460
cal AD

F149 M MHMERFFLAERR

2. EEE MR
2-1. 38

AEHE, 8 X SK67 wiE (45 7 X 19 Jg ), SK67 FJ& (A 25 J& ), 8 X SROL FJ& ([ 45 &) @ 3
HThb, AFOREMHIL. 8 X SK67 HEAsHE Ik ~ Kt % B9 A AR ~ i U ) 2 v b, SK67
FIEATHIRE - HUKIED - (PORIEGTR U ) MIRCED L S b b, 8 X SRO1 FIESURHAMIRE - PR U 0 g Al 2L
RASE SV b6 % EHEOREEIIL, SK67 25, SROL 2%ifA: ~ AR L HEE ST B,
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BKFEREN (FIRHREZESR 2017 F)
2-2. M Tk

MEM 3g 2 E—H—IZ5FEY . WERLAKFEK & EEEZ N2 CREOPRILE HER OG- EH %
1790 WIZ, TEEIZ IR 721, BEAKZWZ UET 50 £OM%, BERETIIEE L7250 % Bk
FL., BRSO EIT) o ZOHET 4~ 50D Kd . RIS, BARKEEIC X 28E 5 ORE 217
WAREE LG VIREE ISR L AN =T A RIS T LT S5, Bl L 723 LIS AR 7)) 2
DTy AREEF L. ATA KT T AT KRATLINT — S BT 5,

FMEEEIX. (IR 600 f5 £ 72132 1000 f5 TV AA A NVAT = Ve IVEEICHE T 2 HR{LA D
200 fEARLL 10270 5 F CRE-FHL 720 B, HHIE L CLEEBRD o UL EBIE L 726 DIZow T,
AA[E R T B 72O [FE - FHEUIAT D v 200 MR ATRIN T & 72513, TREERSE O B LA O FE
ELDPEVEHIC, ERERBEL, SENLEHTXTHIEETE 2 L) LD 72,

HEOREE O EREMEIC D W TIE, Horst Lange-Bertalot(2000). Hustedt(1930-1966). Krammer &
Lange-Bertalot(1985 ~ 1991), Desikachiary(1987) 7z &%= Z&125 5,

REEIENTICH 72 D E 2~ O HALAIE, T FHEDIREIIH§ 2 @ISTEIS X0 KA, R~ 75K,
PR, PORBEIZERESF L, 5120 oPokEMIE, 7. p Hy KOREIED 3 @ISO
THARRDHET 5o MR, ERSED GO, [E - fHRO—8ER, ROTEEERELATEED S
B&LTERT %o

23 AR EELE

BRI 4 - 5K, B I0KITRT. DT ORI WT, #EHEICR~ 5,

8 [X SK67 Wi izid, I { OFEELANEENTE D 200 AL LA Sz bR
FIREEE, PHEL 2R W2 TR, —EBICIZBEMOEM RO 5N b 720, IRELE L TEARE~
BARTH D, B SN58EE, RARERE FARICHBYRER I R~ 1Sk R & 1 5 BB CRERL S
%o

FEM L 72 FERE ORI, SRR 25 a8 S AERE (100 ERLL B ) TH B Z &6, WKEDHEED
PERESEIY R (3 BIEE  HE - p HWiK ) ICOWTEEE L TAZZGE. UWTO L) R EMFRO SN 5,
F9. WO A@IGTEL. SRR OEEREOEVICEI VXS L DT, HAHREDESVE
NI BECAEBTT AR L L DO EIN TV TOAEFTTE S5 5 O A e,
WAPHAETHKPCIRIETTELVWDOEFBIEMHM L L TR LTV, Thid, FITKEOLED
BRI D T L 205, BICHEEIREDSE VD 5 VIRV wo 722 057217 TR <,
RS E VA S W) OIIBEL THSHAKIRTH 256052 &b, mBlZ#ET L L TLER
REFETH D,

R, AR -RNEWESES L TBY .. 20 590 %x Ho b, Zofiilx. B - AHFE)
8%, B —BEEMVERED 2 WREEOENFELRL TWh,

A2 p HISRH Zadsik & x. 7 ) OISO S NS TEREZ I 7OV 7 ) M, 912
FRIEKIG A L § B AR 2 IF IR A, kKIS ET T A REREE LTwb, Ihd, BTk
DEEYE - T VA VDTN b B 2T TR BEOHEILEBTH L 2 LS L, BN
WAIAIE ORI A ELE S 2 L TUREATRTH S,

ERIZ, TH ) WAL L. T0%E 2 50 TE Y, BRI L REmfEszn 2 8%, 12%.
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EXPEEN (BIIRHEZEER 2017 F)

8IX
il HH A e BRI SK67 SRO1
5y pH gk | IREAE e T TR

Actinocyclus normanii (Greg. ex Greu.) Hustedt Meh El - 1 -
Nitzschia levidensis ~ var. victoriae (Grun.) Cholnoky Ogh-Meh | al-il ind U - 6
Pseudostaurosira brevistriata ~ (Grun.) Williams & Round Ogh-Meh | al-il I-ph U - 3
Rhopalodia gibberula (Ehr.) Mueller Ogh-Meh |al-il ind U 1 - 27
Achnanthes rostrata Oestrup Ogh-ind |al-il r-ph U - 1 -
Amphora ovalis var. affinis  (Kuetz.) Van Heurck Ogh-ind |al-il ind T - 12
Aulacoseira ambigua (Grun.) Simonsen Ogh-ind |al-il 1-bi N - 2
Aulacoseira spp. Ogh-unk |unk I-ph U - - 1
Caloneis bacillum (Grun.) Cleve Ogh-ind |al-il r-ph U - 2 -
Caloneis leptosoma Krammer & Lange-Bertalot Ogh-ind |ind I-ph RB - - 2
Caloneis silicula (Ehr.) Cleve Ogh-ind |al-il ind (0] - 3 5
Caloneis spp. Ogh-unk |unk unk - 3
Craticula cuspidata (Kuetz.) D.G.Mann Ogh-ind |al-il ind S 1 1 3
Cymbella aspera (Ehr.) Cleve Ogh-ind |al-il ind 0, T 1 3 -
Cymbella heteropleura (Eheenbrg) Kuetzing Ogh-ind |ind ind - 2
Cymbella heteropleura var. minor Cleve Ogh-hob |ac-il I-ph - 2
Cymbella naviculiformis  Auerswald Ogh-ind |ind ind (0] - 6
Cymbella tumida (Breb. ex Kuetz.) Van Heurck Ogh-ind |al-il ind T 1 - -
Cymbella spp. Ogh-unk |unk unk 3 3 3
Diploneis finnica  (Ehr.) Cleve Ogh-ind |ac-il l-ph - 1
Diploneis ovalis  (Hilse) Cleve Ogh-ind |al-il ind - 2
Diploneis parma Cleve Ogh-ind |ind ind (0] - 2
Diploneis spp. Ogh-unk |unk unk - 2
Eunotia formica Ehrenberg Ogh-hob |ac-il 1-bi O - - 1
Eunotia implicata Noepel & Lange-Bertalot Ogh-hob |ac-il ind (0] 1 3 -
Eunotia pectinalis  (Dillwyn) Rabenhorst Ogh-hob |ac-il ind 0, T - 1 -
FEunotia pectinalis  var. minor (Kuetz.) Rabenhorst Ogh-hob |ac-il ind (0] 1 7 -
FEunotia praerupta Ehrenberg Ogh-hob |ac-il I-ph RB,O, T - - 2
Eunotia spp. Ogh-unk |unk unk - 1 2
Fragilaria capucina Desmazieres Ogh-ind |al-il ind T - 1 -
Fragilaria ulna (Nitzsch) Lange-Bertalot Ogh-ind |al-il ind 0,U 3 -
Fragilaria ulna var. arcus (Kuetz.) Lange-Bertalot Ogh-ind |al-il I-ph T 1 -
Fragilaria vaucheriae (Kuetz.) Petersen Ogh-ind |al-il r-ph K, T 1 - -
Fragilaria spp. Ogh-unk |unk unk 6 3
Frustulia vulgaris (Thwaites) De Toni Ogh-ind |al-il ind U - 1 -
Gomphonema acuminatulthrenberg Ogh-ind |ind l-ph 0] 1 1 -
Gomphonema angustatuitiluetz.) Rabenhorst Ogh-ind |al-il ind U - 2
Gomphonema angustufi.Agardh Ogh-ind |al-il ind U - - 1
Gomphonema auguFEhrenberg Ogh-ind |ind ind U - 3 -
Gomphonema gracileEhrenberg Ogh-ind |al-il I-ph 0,U - - 1
Gomphonema parvulurfKuetz.) Kuetzing Ogh-ind |ind ind U - 17 -
Gomphonema sphaerophorubhrenberg Ogh-ind |al-il ind T - 6 2
Gomphonemspp. Ogh-unk |unk unk - - 1
Hantzschia amphioxys (Ehr.) Grunow Ogh-ind |al-il ind RAU 59 1 -
Hantzschia amphioxys var. capitata Muller Ogh-ind |al-il ind RAU 5 -
Hantzschia amphioxys var. vivax (Hantz.) Grunow Ogh-ind |al-il ind RAU - - 4
Luticola mutica (Kuetz.)D.G.Mann Ogh-ind |al-il ind RAS 41 6 -
Navicula confervacea (Kuetz.) Grunow Ogh-ind |al-bi ind RB.S 16 63
Navicula contenta Grunow Ogh-ind |al-il ind RA,T 12 -
Navicula elginensis var. neglecta (Krass.) Patrick Ogh-ind |al-il r-ph U - 16
Navicula kotschyi Grunow Ogh-ind |al-il ind U - - 4
Navicula laterostrata  Hustedt Ogh-ind |al-il I-bi 0o,U - 1 -
Navicula viridula (Kuetz.) Kuetzing Ogh-ind |al-il r-ph K, U - 1
Neidium alpinum Hustedt Ogh-unk |unk ind RA 2 -
Neidium iridis  (Ehr.) Cleve Ogh-hob |ac-il 1-bi 0O - 6
Neidium spp. Ogh-unk |unk unk 1 2
Nitzschia bremensis Hustedt Ogh-ind |al-il unk 0,U 2 - -
Nitzschia debilis (Arn.) Grunow Ogh-ind |al-il ind RB,U - 1 -
Pinnularia acrosphaeria ~ W.Smith Ogh-ind |al-il I-ph N,0,U 3 9 7
Pinnularia borealis Ehrenberg Ogh-ind |ind ind RA 16 -
Pinnularia brebissonii  (Kuetz.) Rabenhorst Ogh-ind |ind ind U - - 1
Pinnularia brevicostata  Cleve Ogh-ind |ac-il ind 0O - 1 1
Pinnularia brevicostata  var. sumatrana Hustedt Ogh-ind |ac-il I-ph (0] - - 3
Pinnularia gibba Ehrenberg Ogh-ind |ac-il ind (0] 1 2 6
Pinnularia gibba var. dissimilis  H.Kobayasi Ogh-hob |ac-il ind 0O - - 1
Pinnularia gibba var. linearis Hustedt Ogh-hob |ac-il ind (0] 1 4 2
Pinnularia lundii  Hustedt Ogh-ind |ind I-ph (0] - 2
Pinnularia nodosa Ehrenberg Ogh-hob |ac-il I-ph (0] 1 - 3
Pinnularia rupestris  Hantzsch Ogh-hob |ac-il ind (0] 1 1 1
Pinnularia stomatophora (Grun.) Cleve Ogh-ind |ac-il I-ph O.p - 1 -
Pinnularia subcapitata Gregory Ogh-ind |ac-il ind RB,S 12 - 2
Pinnularia substomatophora Hustedt Ogh-hob |ac-il I-ph N,0,U - 1 1

it
d\
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HAFE AR OB

81X
bil #H R B SK67 SRO1
{53 pH | ik | AR i T ThE
Pinnularia sudetica  (Hilse) M.Peragallo Ogh-hob |ac-il I-ph O,p - - 1
Pinnularia viridiformis Krammer Ogh-ind |ind ind N,0,U 8
Pinnularia viridis (Nitz.) Ehrenberg Ogh-ind |ind ind (0] - - 4
Pinnularia spp. Ogh-unk |unk unk 7 4 11
Placoneis elginensis (Greg.) Cox Ogh-ind |al-il ind 0o,U 1
Planothidium lanceolatum (Breb. ex Kuetz.) Lange-Bertalot Ogh-ind |ind r-ph K, T 3
Rhopalodia gibba (Ehr.) Mueller Ogh-ind |al-il ind 0,U 2
Sellaphora americana (Ehr.) D.G.Mann Ogh-ind |al-il l-ph S 3 -
Sellaphora bacillum  (Ehr.) D.G.Mann Ogh-ind |al-il ind U - 1
Sellaphora laevissima (Kuetz.) D.G.Mann Ogh-ind |ind ind U 2
Sellaphora pupula (Kuetz.) Mereschkowsky Ogh-ind |ind ind S,U 2 42 3
Stauroneis anceps Ehrenberg Ogh-ind |ind ind T 1
Stauroneis nobilis  Schumann Ogh-hob |ac-il ind - 1
Stauroneis obtusa Lagerst Ogh-ind |ind ind RB 3 -
Stauroneis phoenicenteron (Nitz.) Ehrenberg Ogh-ind |ind l-ph N,0,U - 13
Stauroneis phoenicenteron var. signata Meister Ogh-ind |ind l-ph (6] 1 1
Stauroneis smithii  Grunow Ogh-ind |al-il r-ph U 2
Stauroneis spp. Ogh-unk |unk unk 3
Surirella robusta Ehrenberg Ogh-hob |ind 1-bi 1
Surirella  spp. Ogh-unk |unk unk - 1
K R 0 0 0
K ~ KA AR 0 0 0
VKRR 0 1 0
WK ~ PR 1 0 36
oK Al 206 207 172
HLA S 207 208 208

JL#I
o5 - pH - GRICSH§ 5 Is %
H.RGHR 538 BE A2 b 3 % s 1

pHIKFEA VR EE(C 8 3 26 CRUGEAKICH 3 2 #6

Euh ¥ i al-bi: L7 1 A 1-bi: 2L 1k 7K P A
Euh-Meh: i 7k A= fifi -3 7K 4 il al-ilF 7V P AR L-pheff 1k 7K 4 il
Meh RaW N ind pHANE AR ind 3 AR AS 5 1 il

Ogh-hil: 2 35 i 35 74 Al ac-il: IR 4 i
Ogh-ind: & A 52 1 7 ac-bi: ¥ FE 14 A
Ogh-hob: £ ¥ i 35 4 fl unk pHANHHFE
Ogh-unk: £ $ A3 B fli

r-philf it A PR AR
r-bi: I K AR
unk 3K AS B

BB R AT
ASVEIEEAE BRI CLig KGRI C2K IR iR
DL/ RS B T 861 ME D235k As B T 8 i ff
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Pinnularia acrosphaeria. Stauroneis phoenicenteron & C& %,

D OFHEDOATEME L 72 EFREZ M (R LT wnil) §25 8, 9. WK~"RKERED
Ropalodia gibberula 1%, HEMHFETH Y. Amphora ovalis varaffinis & & & IZHERE 2> S HH S 7z
BlHL CROEND (ZHE - FE, 19835 etc)o Tz, HH (1987) 12Xk 5 &, BEBE TR SN
RKHA S SAFEHNLE L TH Y, BREOKHTIEIC, ZEICHBIL72Z L3, KHOKDHEHE &5
IZEATWIZZEERLTWAE LTV, E612, BPESRE (Hf - 5, 1985) % CHEH* £ <&
ATEREDS OHE D S\, —T5, FiKER O Navicula elginensis var.neglecta &, IR0 E
B IR DFND D B RIBLOIEY) (B, KE, KRB OB ) ISHEEFTTHHTH S, KIS, TRAENE
Fio Pinnularia gibba &, FERIE (il pHE i) . B4R S AREM, HR - DNIFIZASNDHE
At SND (hEM, 1978)0 AL KA EMERD Pinnularia viridiformis (&, R PEAE & & IS
MR R IEDIRIE BRI RO S 2 13, WERAEIZAT L, MoMEIZ B L TR E <,
HEEITOBWETH S, X512, IEAMFE D Pinnularia acrosphaeria (&, {fEHR B, OB EERIC
AHNsb L sNns (Patrick and Reimer,1966) %%, #% . {BHIZBFENICHEAET L 2 EVBLEWHETH 5,
1E7K A% @ Stauroneis phoenicenteron (. FEEHY, [A#iIZ IEAKIFICRED H N AHETH 2 2%, (bRt -
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PEARATE: CKDMFEIR 2 723012 R OIFHREE DS & £ o 72T REEATRIZ E D 6

3. [ 4h
3-1. s alkt

AEHE, 81X SK67 Wi (55 7 X 19 F& ). SK67 T & (A4 25 8 ), 8 X SROL T/ ([Al[X 45 &) @ 3
HTH5. BEOEMHIIOWTIIERESITOMBICEEIERL TH LD TSHI NIV,

3-2. 53MT T

e AT I, BURH 10g 2 FFE L. KERL Y V) 7 202 X BRI OFRZ:. 0.25mm OFfIC X 2 i 5.
i (AW, HE22) IS5 AEMOmEE. 7 v AURRRIC X 2EMEORE, TR M) YA (I
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. Amphora ovalis var. aflinis (Kuetz.) Van Heurck(8[X ,SR01,d/&)

. Gomphonema parvulutKuetz.) Kuetzing(8[X ,SK67, 1 B 22/=)

. Hantzschia amphioxys (Ehr.) Grunow(8IX ,SK67,F E£16)%)

. Luticola mutica (Kuetz.)D.G.Mann(8X SK67 5 E£16/Z)

. Navicula confervacea (Kuetz.) Grunow(8[X SK67 FEE16kZ)

. Navicula contenta Grunow(8[X ,SK67 7 EE16)&)

. Navicula elginensis var. neglecta (Krass.) Patrick(8IX ,SR01,dJ&)

. Nitzschia levidensis  var. victoriae (Grun.) Cholnoky(8[X ,SR01,df&E)

. Pinnularia acrosphaeria ~ W.Smith(8[X SK67 /B 22))

. Rhopalodia gibberula (Ehr.) Mueller(8[X ,SR01,d/Z)

. Sellaphora pupula (Kuetz.) Mereschkowsky(8IX ,SK67 5 BE22)%)
. Stauroneis phoenicenteron (Nitz.) Ehrenberg(8IX ,SR01,d/E)
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3 um
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4. < JRHEMEE MR (8IX SRO1 df#)
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BhR 14 RACMOBEHREER

1c

1.~ JE A T (-9, N YN 2-X 0145) s 100 m:a
a AKRIObHREH A H s | 00m:b,c

Wheeler E.A_Bass P. and Gasson P.E. (##) ,1998, IXFEM 4 0kl TAWA 12 X 2 e BAMERaEe) X b ks - AR 2 - Ml # (H
FERUEAS) | S 122p. [Wheeler E.A.Bass P. and Gasson P.E(1989)IAWA List of Microscopic Features for Hardwood Identification] .
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DEHIIFEHE 3T, X#EEIIFHE4 TREIND,

3. LML OME

BRI EN DR OMIL L EROFEIIEEMED
B0, B TIEEOLX A HTEDSHETH Y, i
Fro@lEicZ M shs (LH 1998).

B XA & AZ W E L 72 W alEHS A 2 & XA
(1) 2B T 2, 25925 &, ARCHETND0E
POHGXME( 2WR)DFET S0 2D 2RXMOTRE (1
RO XBAFF > TWDHIZANF— ) IR BIIHFTF - T
WB DT, SN HEIEXBOFRE L FAHET 52
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CoYa. BEER»HMES L0 T, LHOTTTEM
(BRRAT) ISRV E SN D, L L, UL &EH
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EXPEEN (BIIRHEZEER 2017 F)

1.SPX 8.000 cps
U
Cu
Pb pp
Pb
P
EJ%M.&LULJLJ\M S
0.00keV 40keV

153 $REDORIEXIRIANYT ML

BOHEIITER TH Do Al AWFFETHO 8IS X OB OMEBLIIROEY TH b,
AT RS EEFT X G T 5000, HISERFR 300 #b. BhAZEEE : 50kV. HIEE : 580 u A, il
EMFEEE ¢ 10 u m THDH, AEBEBOMILHEIZ, Na~UTH57, Na~CafEETH T 0K
FEILE 2

REFHIT 2 4O XMROMEREFT 2 BHES TRL (HMOKE) . HONIEEXMARY ML E
153 TRT . CORMPSHEN SN HRRELHE IR TR THEBREIL.FPM(A Y ¥ ¥ —FL X)
DNz X D HEMT A, AR REGE TV ICLAERTRAVO T EERME IR 2L L BEbhb,
FPM (2 & 2 LM AT 51% . SRS 38 REETH ) . AXNSBRBETH 5o Z OHIE TIXERAH
FEFIELAZTONLD, SR ICEDLNTBY . &EIMFTE AR 7208085 e
Shi-Ellbnd, EEMSEZME LA, SREX IV/I0OMECTA2 RS S 5, L LI
RIS, AX, SRERZEN D,

1) F PM3E= : Fundamental Parameter Method D& T, /T A—FEDOZ L E VI,
£2) MR - BIICHE OBEAEEE OREEZR 2 VT, IR SIERE & OBIMRMREZVERL L. REFE B2 58

SRHDBERRDLTTEDZETH D,

4 . SR TE AL AR E

(1) shlEfAREDMIE

OEMARLE 2. FENTVLMOEMZHETE 5. EROERTHEONDL 2 LIXEHOR
o225 BT AHRERTH %,

(2) SRR EO

4 F COMZE (1l ,2008a) T, $HIZIZEH S AR S EIAE (204Pb,206Pb,207Pb,208Pb) 7% 4 AT
LTWREREINT WD, TDOHT206Pb 12238 U (238-7 7 )b, 207Pb 12235 U (235-7 7 ~)
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o0/ BEs R 156 |
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7 o r SRS
200 < : : : : 154
080 082 084 086 088 174 178 182 186 190 194 198
207Pb/206Pb 206Pb/204Pb
F154 K SAEMFLLE AV AERBEEOS R 5 155K $AEAAL £ AU A EETE OB EH
(A X)) (B X&)

76, 208Pb 1% 232Th(232- F U 7 ) AR EN L. w5 - U4 - EHHE L TOILEHOFE
ffkIZ 5> - MU AL OHRBEHIEECER SN, BIZH o s g, Z g ey L
FNTUR, BEOOFTHESEY TV - P TALEFLTWDE, 6T T - MY ADHRIK
FHIEIE L CAE A R L. $30 206Pb,207Pb,208Pb D[RR EINT 50 MEKDELDH 2 & X2, H
AR ETINS GAD LI SN THRIY 2 AT 5 & SBFEMAEOR LD ET L. ZOk
HTHIZTI Y - M) T ARLY N EESNEDT, SEMAEOREEHIZD )L v, ZHIRORFE
ARSI R Eo 725 AT D, 77 0. M) U AORMB L UHBEBORHSE L 5D T, )
FIRAR I B RELIR CENENR L o7l B b0 BT V7 HITTILE 154 M (AU 207Pb/206Pb
- 208Pb/206Pb.) &4 155 X (B[ : 206Pb/204Pb - 207Pb/204Pb) TR &5 & % 72 Huldide o> fisk
SR B EH o TV B, BIZIZZEN RO HA, SiEEE, mEFL, #EHREE LR
ENTWD, RKAEROHFEMARLZIEL, SNOOMIZHEE2HE, MO TEE S N7z L
& EFNIUL, ZOHIKCTAEE SN TESN TV ATEESEVWERENS, b AABIHE
Hbo FIERFEMAKILLOFRIFTE L THEED LA, 41656 M &8 157 IO BRTREND Z L D%n»
DT, AFETHZOFATEAT L, ZORIEEHWTEHROFRAMAKIL D SHLmO AL E 2 HEE T 5
Jiihim SRR L B L TV s

BT PP BRI T 2 E0H 50 SIUIHOIESHECIIRERYBRE AN 572720
EEZOND, Tz, BB EIELRICEBOME (FidElhE,. M) 282570012, $he AXDE
B D—2L LTABWIZIMZ 5N 2 E0H 5 MFEOHEIIEEXMIZEHIMZ 5N D 2 LB,
LS MBI A BRI L T B720, SIEUROE S CTHRIBEEN S Z AL (L BRrHMAH

6P}y /24Pl 207PL/204Phy,  208PhL /204PLy,  207PhL /206Ph 208 /206
7] A2 AR e 18.317 15.666 38.778 0.8553 2.1170
AR o) +0.010 +0.010 +0.030 +0.0003 +0.0006

EOR SHIEDIMEALALLIE
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5 156 EKPEEM D S HE U LSRENRY E 157 EXKPERER A S5 HE U SREN R T
AR AL (A XE) amEffALE (B XH)
N7 T £ DOHMFENAR ISR DA FER 2 RIS 5 EER DI ENVTE S,

(3) &N

SSEBLE A SN2z BB RO ER A HEE T 2 720 SRR ILE R IS %0 SRR LHE D
72O OFFHIFABEARER DB 5 TR ENDET 0 ST 5o REAFEDO EW 38 & A X & i DT,
SRR 2 T 5 720 I8 & HiBES 2 L EED B Do IEFICERIL L 724 & (10mg) O FEHI KD
59 AL EERE 24T ) oA R ALY — ) — AN B TR T 50 2 DT 2 ZEBAKTHRL .
EEE 2V CEASMT 5. RIS L CHBOBEEM LIS 20T, ZoBMHEIY
H L CREER & B LK FK CRIBOS AT 50 S OEHEOSRIERE % ICP #:THIE L. 02008 %
G 5. ZOIZ) YBESUATNVEMZTCLZT AT 454y b EIZEiE S, Do X ) 12k
L7742 e HEESET 7 /70T —HICRE SN T2 EE5HEN (Finnigan MAT262) O
2ty ML, WEERA R 2. 1200C CERMARL 2 MRS 5o MIEMEILFE —50 Tl L 7-f e s

//
2.18 yal
15.8 // P
2.16 e
2 o
o] fo] //’ e
o214 o L7 BB EEE
S S 157
< ez Sramin <
E 212 | BEEBES - e 5
@ /”’ O S
210 | 15.6
, T SEETTR
il CARmAAS o sams
7 BAEE O HARNNE -
2.06 L L L 15.5 L
0.84 0.85 0.86 0.87 0.88 18.0 18.5 19.0 19.5
207pb/206pb 206pb/204pb

£ 168X EKFEHEN A, SHE UARECHAE 159K EKhEnEn» 5 HE U RiE cHa
RCERY R IEAAL (A XE)

RCER YR INEAAL (B XE)
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%£160H %158 MDA (ARE) 8161 H 5159 HIN#HAR (BXH)

8 NBS-SRM-981 THUAEALS 2 (12,1998 ; “F)2 - A 1999 ;12 - il ,1989)o
(4) FEREZE

HoE S MBI EE A S A L 72O AR E 2 55 9 £ T/R L. 45 156 [X & 5 157 T
R Bo M HAREET A XX THEEFIOIZIZHIIAE L, B M THERHEBO TR RIAE
LTwbo N, AERNIZERMEMEZFHA SN TS EHEE SN L,

b

4. FBE

RERHI XGEEP SHE L TR Lo ) TETWE I L, BELELTETnAL I L, L
JLAEH - AR SO B ETHLI LR ENLEHAL L-EEBARETIES N LKW SN D, $iF
AR SR EER FECTH 5 & LT ERHMCO MR 2 8k & BT S 5,

HARROBHR L LTHF T2 40 HI3 EOHEAMAELIME SN TV LD T, TN5EE & ARG
EERIB L Th L, SERROER LA RN, RLEDSIRNEE, Fl@ui o OfEE, ZR. /h
AL BRTAL L AL B4, $di e & CTh b N6 & DI %55 158 [+ 25 159 M T/R (*F)2 2013),

55160 X &5 161 2 5 SARAER ORI ZIER FIR D 2> 2 D IR EP L T b, #D
DOERNE HAREF RIS 54 LT A5, &RIICE 2 & BAREMRHID v SFRRMUICIE A AR
EMEDRERTH - 72100 e, PRI O 1150 FEWEHA S HEREMEZEICHEMLTWw i 2 45F T
DIFFE TR ENT WS (PR ,2008b)s

FARRIIZEARICBUT 2 OAEENEIR L TV A, HARIZBI 2 HEEnE Tl sh/:
HEEEZHHE L TEONTWE EEZON L, SENLAZHO & § 5 SHERD 2 ) FEPL L 72 $-[F AL
FILEZRLTWE L REHOPESEEZRE L THRE L TWAL EE X LT ENTE S, BKFHHEE
T ORIFIIEFEMAARL LS AL & CNHHBEGOFLICH L7720, OO BEI 723k o—>
CEZDLIENTED,

T TEZL L, CORROMBEITES E TIZAESME SN TS, 4THIE 1 A HAREMEHH
Wz, 20 3 WA HEMBFIROARER O AZHMAIEL T b, #1588 L 159 T bR DIZ oD
T, 160 ML 161 ISR L TA Do SNHDRTREND K 912 3HEILEKF DI B4
ALTHY ., SREMVARIE AR TR MAEEZ R LTV,
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HEl O & HiiE L TS BUAE L 22 LB 5 & SRR ISR O I 2l L 2 5 DT, i
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CNHEP L EE RS 410 (BRI 31 & AEHL) DFE— P CRIES N Oh 5k 255 TR
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WLHTHA 2 S L 72 1T TH 5 (CPRIEA, 1999). Z N5 8#E & S RIOZEKPHEN & 132 D
THAHBIIZ R D EENL T D DT, BEERD L2008 ) PIE L b b R\, FHEORBRRP KRS
S, RRLEZHETAZETRATL A0S LNGWD, SEROMERTHS ),

B HAREMESIEICAEL TW A L HIXFORE PR mEERH oM TH h . H4R03 11 #
FOAR—12 HALHT EHEE STV D (PR - AR 1998) Tl PRIERBRPORIEL TV o T HA
PEMELS L7258 > T 720 b Lz v,

51H - 230K
NSRS AL 2 > 4 — 2009, FESRE SOl £ > & — 8 PRk 20 4252
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p13-19
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M /NHELEE PR RS, SURER, p 21-33
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p25-108
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FREN, A 1989, i R E 2 5 04T Rt VG-Sector OBARILIZOWT, fREFRHE 28,
17-24
SRR, FNEREL, BERET- 1999, Hi AT EE A S 4 U 7280 B AFHARTE, [ - AR EReiids e 4 X i H g
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WLHCH I F SO L A A ety 3 25 146 4] p883-896
FREJE, ARNET 1998 ZKH T @it £ o SEROFEEX Mo, [—KkENE 6 SHATER S TN E L
BWEE IV = KH RG], SRR EE I S L i A s 528
128 £, BRAE - KR BHE M HIH, p788-790
KB 2001, 48 BRSSO LI A RHE i
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