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PRIRIC & B MM HAL D, £E 10mii# ORI & 250153 %,

(2) 7k 25 89 N@DIT/RT, /& LOWSIRGIAIZ AT AHIETH 5, WENCIZEGGEZZ
TR DMEEGRAE S o P57 EHEMRG L OTAR) E HENE NS, —75. fOBHK R 8
B TH %,

(3) WHMEHIR - 25 89 M@®II/RT . G T AEIEB T DILKTH %, RIEHITIIMINEIE
PRRIDEENE T %0 RI@FBIATEN T DILKTH % HEHICITABORDREE Y A2 A4 b WK
BAERASRT 7 VI FERT %,

(4) (LB 5B 5 RIS T, 287 (Total Fe) 45.06% It LT, &JE#k (Metallic Fe) &
0.08%. Bt 1 #% (FeO) M 36.52%. ME(LES 2 £k (Fe,0,) 23.72% DEIGTH -7z, MHEMT (SiO,
+ ALO; + CaO + MgO + K,0 + Na,0) & 33.32% T. T D5 BHEEMERK7 (Ca0 + MgO) 1 2.41%
Thoiz, MPFROWEL (&GF 28k BIFRO LT 2> (Ti0,) & 0.23%, /NF T (V)
WM< 0.01% EEMETH -7, FHMEb~>H> (Mn0) X 0.21%, #il (Cw) & 0.02% TH -7z,

UPkEE D TITEEEY) L FARE L OTARIY) (S0, ALO, ) MHED., Wik (&F % /i)
FJRDOF 2 =7 (Ti0,) MKMETH o7z BRI TOBATHI THIC A U BeiiaTE L HEE I N5,

DNB — 7 : Sk %8 (80

(1) B NEROSIREY) 8159 TH5, REEALIEEOOTICELEDNS,
BRSBTS o FBLISHE S BETRINDZHEC TS, TORD, FEXDHDORW
BRI NTIAAET BT RV EEZE A DB NS,

(2) <7 ufik % 90 KOIRY . Uil 285 Uz, ARINERIC 10mn A% D= I D Fi#k
B B DR S Nz, 2RICEEE (88 DHEATED ., Wiz B Uiz FOIRET, 131F
I BEFHRR D B S Nz,

(3) BAMEIHHAL | 25 90 K@OIIRT, @RBEREE. OWENHERT DI TH %, & HICHEDHE
ROLFT 54 b (Ledeburite), HEY (Graphite : O) AHELE NS, DB HIHBOMKMTSH -
726

(4) € J— AW - 55 90 K@D & AT O & Z2I5E U Tz FHEMCIRD 2 X > 2 A b (Cementite:
Fe,C) &ZDFEMZZLERI1E 550.575Hv, LT 7T A Mid 346Hv TH %, /3S—F A1 I (Pearlite)
oL (88 LTWa7ed, @eRsEkz2ilE Lema L0 8 EDEE K-> T,

(5) EPMA #i# : 55 90 M@ICEHIERIENMEYI O AT E 118 (COMP) 1Z/Rd, fvheitg ki
FRE X BUR TR, fisE (O ICBWIGH H %, ERIHEIE 59.9%Fe — 1.9%Ti — 36.2%S (7>
Mrmi 14), 59.7%Fe — 2.3%Ti — 36.7%S (#isi 15) TH o7z,

YERHIBESE R OFKIL T H - 7o MFERTOBIAERIOREENEZ BN D, F2WICLT TS
A PR E NS T L0 JERBENMTEYI DA RROWEEE T, 72> (T ZP&[EVEd 5 C
EMS. HAENDOGHIGRE (elz588k) TOL SNMBEOIREEN SN EEZ B NS,
DNB — 8 : S#k#k=

(1) SVEeisE - NEROEHkEkE (98g) LS NS, REBEKIHEEEDO TN ET 5,
TS HIC IR AR AR R INRAE S %0 RIBERHIZREICH D D . WEBICRBHNZTEND LHEE
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FHaF BRI

N3, 7=72 LEBLREY) (DNB — 7) &LHi#Gd % &, SBhictEd #Elhiad, DRBOVEKTH S, A
SROEYIERIIBIENH LD, Dial &b IR EOBEDO RN D %,

(2) <7 ok 5 91 KOITRT, Wi Z8iE Ui, KOG GEBIXEIGTEE T, o
HE TSRS TH 2,

(3) PHMBTHRL 2 91 OO BB OMEZ R~ . @8 XTRODANMIIKRZHDOILK T
b, BMIAGDT T4+ (Ferrite: a k) T, BED/NR—F A WD ENTHT S, THUHL
T, @OFf FIEREL T, /3—F 4 MEMICHEGEHRDE X > 214 S HVDERIT %,

(4) Ewh— AW 5 91 N@ADB kO E ZRIE Uiz, KEK (TxI1 -4
BS—TA MM OBEEEIX 85 ~ 120HV EMETH > 7ze THICH LT, mREK 03—=51 b
~DEYE AV A M) ORFEEIE 237THY Th o Tz, REEDESWEFTE ERE T, kIR E-
i TH %,

(5) EPMA #7555 91 @ISO S E 15 (COMP) 1T/Rd s HERLRES S DO E B HTEIE
97.1%Fe0 (WHif16) THoTco TAZA b (Wustite:FeQ) TH B, RIKEFIRAS SO E B HrHiE
1& 67.0%Fe0 — 1.3%Mg0 — 30.1%Si0, (5#s 17) TH-o7zo 77V 54 b (Fayalite : 2Fe0+Si0,)
TVVBEI TR T Mg0) ZEET %, F RS OERIHEE 38.0%Si0, — 20.9%A1,05 —
7.4%Ca0 — 7.3%K,0 — 1.2%P,05 — 24.3%FeQ (/#ifi 18) TH oz, IEWHEEMIETH %,

5 91 KON EEDOHAIER BN EYI DK HE 715 (COMP) TH %, WNIEBOMUINK KRS HDE
Bl 81.5%Fe0 — 1.5%Ti0, — 9.4%Si0, — 2.5%A1,0, — 1.8%Ca0 — 1.2%K,0 (% #75 19)
THole, ZHIERT OEEIHEIZ 36.3%Si0, — 8.3%A1,0; — 9.2%Ca0 — 4.9%K,0 — 2.1%P,0;
— 34.4%Fe0 (43#1520) TH o7, MNKERERIZDET X =7 (Ti0,) Z[ETEd %S T.
i) 75 I3 M OIS EEIBIR OB L e T N B,

T HICH 91 M@ MR EE GE 91 KO FE) DIERBNMEMOKHE 75 (COMP) TH %,
FRIR O N HE R D TE B HTE X 64.9%Fe — 33.6%S (I#ii21) THo Tz, WILHRTH %,

LEURIOEERIX. BiEHBEATE (DNB — 1 ~4+6) LHMTEZVARA ST 7V T4 MK TH -
Tzo 22 LEBRBEHOSILRIER B, BT TIC X2 EBEENALNR L, TD
HEMORER TS ZIEEN D, BEMEZ L OZEEE TOMT, BTN T 22T ZH1CHD
BENT@Y EHENE NS, ReRBEHEIERERD IR OBIG &V, 2 91 K@
@DOHHHAMGIBORERIE 0.1% U FEHEI NG, 272 L, KREEDEHOEEDTNCH O 5
91 K@D FD K ST 1% ZH A 5 & £ TR E Nz

4 FL&

[ TS AR EEY O AR 5. BN TR, BRI TORFTIMTAFEI I ThbN, #&
WEMDEWES NIz L HEE S NS, 858 (DNB — 7) WY 1 SRS Nz, T DTBERNIC
FEEEE (5D BRI TN, AR TOBITIN LA ATREZIRAE R ThEEmZ T2 [HEILEL R EDfE
Xbitbnic g E g, FlIZLTOED TH %,

(1) HifsaaTE 5 sl (DNB — 1 ~4-6) (39 \T, B\BRIGH L HEEI NS, RISkt &P
MK LD (S0, ALO; £ MH&ED ., Wk (&2 880 BIHROF 2 =7 (Ti0,) FKfHE
Tholze ET-NERICEE R 2 TS 2 GO B L (DNB — 2 ~ 4) RS Nz, b
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FHaw HARREI

PR 2 AR CIRITIN L U 7R D SOSEIAET £ W R B

(2) $BLREY) ONB —7) I$HEEHILTH -7z, BIHEARICL T 7 T4 MR EI N, 5
WA T T2 RIBETOL BNRIBHE, HE ) ZEFEALGHE LAV, Dk, Hikk
(L7774 b+8=F4 b)) fHRKICR DTV, TBHPIcidmET 2> (T Z23Thilbek (FeS)
WHERENTz, TNEORMEN S, Wik (GF 228k 28R L UMt onsetEhEmne &
AbNs,

G (DNB — 8) (3 @EkiIC BT ORI & < VBB TOBHTIN TRfICH D S iz e
fHEEE N5, RARDIRIKONERRORIENE <. REDN 0.1% LT OMEk L HEE NS, 272
UREBOE WD IMICH D, 1% B2 BEFL MRS NIz, SIS ENEY Gk
ALy HicF 2 =7 (Ti0,) MWAREFENET 5. RIEDWEEk (&F 2 V8D DRFEEETdh - 7znlaE
MhENEEZ LN,

¥, ERUBEOFERMSE G T N b IES NI O AR & U T, BBERRER
IR NSRS S AR SRR AEE RS S 1 Uiz, TLFRMR~IEETIH O 2R 5
%D, SR OIEEBNMEMIZ< > Y Mn) OEEDEOHFERBIEY N EW T, i )
DEMINEMEZRS < Fdb, FERNCHFIC > > (Mn) ZEINS 230 REORE Tl bz L HE
EIND, THUTH LU TERENOEH~EROZ7 580 6 1 U7BBREDICIE, 20X
BV H Y OEEDEOHRIERBATEMIEA S NIEV, O, HEFREILHITHEE L Tz
1o e b CTAPEE NI FRAHUIE N THbE - HE SN TW AR D %

2 Uy B U iR ED—5Ic il (Cw) DEEDORREWVED (DNB—1+3+6:0.02 ~
0.09%) WP %, THHNEEMPOMMCHNRT % EDTHIUR, ENOPEXGEIF CAME X Nzt
EMASNTOIAEENEN D . IHIBIHOSGE L— L OEFM R OREN & B RSk Tl
WE N B, BIPRERIOSILA (REDRIBILLE) O S, SOEHEHELENT DS
NTWBS Y, 5 it ~ERD 72 72 & THHESHIC & b DL SN Mgk - kSO ZEEIEH
fisD TR,

(3) PI1 (DNB — 5) Dk 1180°CTH - #oo Mt ARG < A <L IO EY % 5
ARUTHEMERE N TV ZEZI W,

(k]
(1) #AEFUED G 2003 HEticfe 5MBEOEER) WET T 20y MR

(2) RAMEENLB TS S ERARST B RR 2020 TRRSTFRIGCR N NGES AR TRIRL SR AR Film—
TR R A ST ATE — ) ISR R IR S LR R A R & 7

(3) FHRE—BUZH 2006 [J\RERERAT N 2~ —ifizlr sl L — )L O#hEE & M8 | T8E) vol.76, No. 1
(4) BOZBIEHD 2016 THIAMER IS X NI BUE S B EOMM o) [4EJ vol.76, No. 12
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Fa4xk HEMORBEREEAEER
FHAME AEER
=i ar oy S SBIFMZR =
BFex | HtME | B | #EFER <0 BN b yh-2
xx 2 i A F I
AEE (m) |EE(9) = e P U B EPMA 29t | WAE
DNB-1 oo
Dy [SKOOB AR |\ oo [58XS7X26 |81 | #fE () O o}
oNg 2 wRsAE 131X99%30 |412 H(©) o) o
OB TR AE 145X111x58 1100 H ©) o o) o
gy A 80x95%39  |306 M (©) o) o) o) ¢)
ONBS Juzs sk |30 70x62x31  [128 L @ O O
NS V7o vor | eesmonse 97X100X64  |456 M (©) o O o
ONBY [T77 ok | st 50x37x41  |815 L@ O O 0
oNBs Btk 66x40x37 |98 L@ o) o o
HEE () NIXERES
F5x HEMDILEERR
* * * * * *
| 2%n  |&E% (BB BLE2 | TEMCE Beris | Bfbalh BEYS 3 | B{bAUIL | BETMIL BEh Y
e | HEaE | Ehafs |HEER i % 3 b 9k
(Total Fe) | (Metallic Fe) | (FeO) (Fe,0,) (Si0,) (AL,0,) (Ca0) (MgO) (K,0) (Na,0) (MnO)
OB ! |skoos  |morzamiase ~iRft 5034 (016 4364 [2325  [2008  |415 176 073 146 0.32 0.28
One 2 A 3223|012 [2747  [1538 3254 |s44  |es2  [209  [363 |00  |062
DNB-3 P 4857 013 |3897  [2595 |2062 [450  |262  |089 162|041 034
ONE 4 A 5260 0.2 5104 |1844  [1955  |508  [236  |079 2.03 027 0.15
ONBS V75 st | messinse 4506 |0.08 3652 (2372|2389 |502 170 |on 161 039 021
?ﬁi‘f‘uwf Yyh ‘ﬂﬂ[l ‘3&1!~3&ﬁ‘3.06 ‘0.03 ‘1.37 ‘2.81 ‘65.53 ‘14.72 ‘0439 ‘0.62 ‘2.39 ‘1.11 ‘0.05
AFS () AIdERES
5 %
ZEMbF | B oL |FRE AELRE |RE N1 9L |8 ZBRAEY | BERE |THAE
1294 &R
@) |@o)  |© o) |© ) (@ 210y (glosy) | ¢Q)
0.19 0.03 004 030|044 <001 |002 <001 |2850
034  |003 006  |072 0.22 <001 [<001  |<001  |5422
021 0.02 004 035 052 <001 |0.09 <001 |30.66
024|003 0.01 028|010 <001 |<001 |<001  [3008
023 004|002 0.25 076 <001 |002 <001 [3332
0.64 |o.oz ‘0.01 ‘0.07 ‘ ‘<o.o1 ‘<o.o1 ‘<o.o1 ‘84.76 ‘3.87 ‘1180
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FHaw AR

DNB-1
BuRs 88 =
D~ EB:HRIb-
77954 b. RERER
IS8, #NA
BEHSE%

DNB-2
iRz iiaE
@~®EEB:IA
S4b-ALYFA-
77v 71 HER
BER A

@ E : 1000 pm
N N L
b A

A

86X W HATEDIEMIEER
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FHaF AR

DNB-3 #ifiz 8% a)
- QB RIFE R E LN
FAE I (FREARD LS
1) O~QHth: A
Ny U VNS PR Y (N
WEBLE R B (R
=1{k)

1000 um

256 um

- ol

EENHIE
Element 1 2 3 4
MgO 0.578 1973 0428 1.314
Sio, 69.527  30.261 0.136 61.561
Na,0 0.207 0.008 - 0.293
Al,04 13.553 0.049 0.113 15.893
Ca0 0.832 03814 0.095 1.270
TiO, 0.265 0.171 64.060 1.230
S 0.003 0.013 - -
ZrO, - 0.049 0.128 0.053
P,0;5 0.090 0.068 - 0.192
K0 6.728 0.054 0.091 5.702
Cu0 0015 - - 0.028
FeO 8.363  66.021 34.858 10.985
MnO 0.098 0619 0.228 0.087
Cry0, 0.014 - 0.036 -
V20, - 0.019 0.504 0.026
Total 100.273 100.119  100.677 98.634
Element 5 6 7 8
MgO 0.071 0.088 0.517 -
Sio, 98.378 0353  29.727 51.585
Na,0 0.030 - 0.010 0.140
Al,04 1.698 0.392 0.212 21.098
CaO 0.039 0.062 2458 011
TiO, 0014 0.739 0.048 0.177
S 0.009 - 0.009 0.013
Zr0, 0018 0.035 - 0.036
P,0s 0.009 0.042 0412 0.064
K0 0.970 0.007 0.008 15.965
GCuo 0.042 - 0.019 0.016
- FeO 0790 95804  65.705 10.461
SR K\ i 5 ; MnO 0.045 0.153 0.524 0.003
— . — — Cr0, 0.023 0.034 - -
ZHO KA ET R (COMP: @+ 6) £ LU HEXHR Vo om o om -
Total 102139  97.768  99.681 99.669

B8 X HRAEDEMIESTE - EPMA

%‘_%II
it

92



DNB-4 Hifz8:a]

Ovynfai. @QEEILKR. TR 2454
b IPYIARFIEY) A NYIL—R . BEEAERE R
F (5 fiE-=21k)

FHaw BRI

RE D RETEFE (COMP: @) B S THFHEX#R IR

¥ c.o

EENHE
Element 9 10 11 12 13
MgO 0720 0273 1232 1344 0001
sio, 1993 0337 32482 31.708 65256
Na,0 - - 0049 0027 0239
AL,0, 0726 6683 0028 0063 25453
- 0.048 20989  11.170  0.062
Tio, 0093 1121 0015 0042 0010
s - - 0.004 0001 0012
zr0, 0020 0032 - 0046 -
P,05 0046 0026 0704 0742 0021
! K,0 - 0002 - 0015  13.946
cuo - - - - 0.042
FeO 92427 84119 45000 52857  1.224
MnO 0142 0082 0347 0364 0019
Cr,0, 0005 0068 0006 - -
R V.0, - 0071 0014 - 0.009
Total 96.172 92862 100.87  98.379 106.294

%588 B ZDEMBEE R - EPMA SE
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FaF BRI

DNB-5 A

D~k ¥5+
S, BRI (-
RERERE)RHE

DNB-6
Bz AT
@niAe. FE IR
TREE. PREBA
. OhIAERILK.
MNABEH:EEH%. ©
SEERIRIA M 77T

B8N PO - wZHRAED MR
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FHaw AR

DNB-7

IR REY (8
Ovynfas
QQF L& ER. BE sk
XA RRBh
QHEE:346. 550.
575Hv (200gf)

EENE

Element 14 15

N 0176 0207
o 0630 0197
Si 0136 -

As - 0.037
Na 0010 -

cl 0005  0.005
Sn 0018 -

Pb 0043 0125
s 36.231  36.742
P 0009 0025
sr 0026 -

Fe 59.937  59.608
Cu 0.341 0.408
Co 0129  0.150
Mn 0.856  0.756
cr 0009 0047
v 0072  0.064
Ti 1913 2.301
Total 100541  100.762

A | e
ERBHIDRHFEFIZ(COMP:@-B) H LV MEXIRE

it

FO0XM HEEREY @) DEMEEE - EPMA #AE
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FaF BRI

DNB-8 & #% 8%i%
Ov/niifE. @@= E#
ERHR R, QFE AT AL
FEFEE:93~102Hv, @F
HT AR ~ 18 AT R
R 85~237Hv (200gf)

Element 16 17 18
MgO 0.190 1.315 0.015
Si0, 0082 30066  38.042
Na,0O - - 0.509
Al,O, 0.919 0.398  20.866
Ca0 - 0.750 7418
TiO, 0.138 0.037 0.253
S 0.003 0.014 0.299
ZrO, 0.006 - 0.066
P,05 0.002 0.281 1.225
K,0 0.010 0.006 1.256
Cuo - 0.049 0.054
FeO 97.118  66.951 24316
MnO 0.031 0.173 0.041
Cry0, 0.004 0.010 0.043

V,0, - 0.003 -
Total 98.503 100.053 100.403

Element 21
N 0.142
Element 19 20 o 1.090|
0.541 0945 o 0.023
9.410  36.320 \ 0.007
0.051 0.302 0.062
2.492 8.287 Sn 0.024
1800 9221 o 0.138
1492 0525 g 33.623
0.070 0.298 », 0.006
0.015 0143 p 0.009
0.497 2.091 pe 64.926]
1.231 4.932 g, 0.127
CuO 0.036 - Co 0.102
FeO 81.497  34.410 yp 0.010
MnO 0.277 0.438 cr 0.009|
Cr,04 0.038 0.001 v 0.002
V,0, 0.327 0.078 Ti 0.019]
BHEERNEVORFEFE (COMP:B-®) L UHFHEXIRE Total 99774 97991 Total 100310

291 M AUTOEHHSE - EPMA HE
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W38 M MGEBNC 350 2 KILK 7 Hr

Bt LR AL
HH
1 1EC&IT
AR . KB R GREN 24 0 i U C & 7z =L Kk L OB O BE DR sk
ICH D ESITTUNHDERIIIVT ZKILDBEXKICHK T 2775 (Wb skl &HEREL T
W5, TNHEDZ DV TIE, BEHERN S ARES ARG ENT TS5 - hxu sy (ITH - #
H, 1992, 2011 % E) IEENTHB O, ZinEIORIBHAEDFKCT 7 FICBT & i 29
fid % & T, EELEYATEOENPFERZHLMNMCTESLLIICE > TV,
Z T T, ARG E NI TTHHR IDESOFIEREX TE . 77 F D&
ZRMET BT LICE o T A OGS, i1, Hif2, HiR3THS,

2 FAEDFHSOLIEER

B NG D 5 B i 1 IGFAEX OFEANZ L EWm AR b N ItREDEY) (577
1) Fithiis & ZDO MO GED 5Nz a3 7V v Rt TH 5, T TimdhbNahoiz
HEREIMY, M2 (BKALBEd2 77V w RS L3 GHEXIRED) TH/TMICED 5N G 62-
92 M),

FHEAE X TRD S NIHERYI D 5 B, BEEHERY alikt) O MIZHEMZIRILTH 50, 7F
MR HERE DBIEROFER, RO K S GEF 2R T E o, FHRAEXICHT 2R EHE T, T
X0, HEOBMEC OBKEODE (82 12mll b, SOORAE 4m, 1178, a3 27 v Rk, %
NERREZ L FUEINEO )V NEWE (EE 1lem, 118, LAMGIIV ME (8/F 30em, 10 @), &
Fit a0 LETIKEOE (82 12om, BOORARESm), IR L O REGHE (8E 13m), 8
HEEAICESIKEME (82 13, SBOORAESm, LLE9- OF) HREH 5N,

ZD EAICiE, BIET D TRONHFADND > KOk HE (8E 33, 8-©F) MDD, HifH2 T
. Bt E X LIKE (8E9m, 7-@E), MEL DBk ERE (8= 8m, 7- Ok, Iktje”
0w ZICES e E T (8/E 10, 7-®F), wmjgE T (BE8m, 7-@E) M bNhiz, ZL
T, ZONOKERT Ty ZIE T O dEBE L (8E 10am) 5k, B8P GE7T7TR1) (A#) B
MHENTWE, TOLEE, ORRENh o emtigd - (8= 10, UE7-G) ICBHONT
W5,

ZoO i, T5ickfgtat JEE 19, 68, Rat (8E27m), Rttt (EE 23m,
E~dEYaEE, D5 OB, BiEtat (EE8m. 4- @k, Htat 7w ZE T O BkER
+ U8E 10l 1) DERENTWV S,

3 TIUSEES - KILAS RS
(1) e ERRAE

HHNC B W TR TR 5 NIRWIBTERN T 7 F  (crypto-tephra) OFEEZ HINE LT, HIETHEX
MBI LTGRO 5 B D 25 JUCDNWT, 77 It & KW o AtenthZz1ir->7, Thb
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FHaF BRI

DoHTE,. BBICHFH (1999, 2003) I Lz > TROFIETHAE LIz, ad. KILUH T ADHE
Korid. FEARRNCHTH - FiH (1992, 2011) IZHEL TV
1) &FNZW0IISC TR 8~ 10 g Z & RIF CHE,

2) EENREREE E VTR ZBRZ,

3) [HIRFEAC K D 80°C THZME,

4) FEBEMEIC X BT 7 TR T OBRRMOBILE (57 SO,

5) M T2-3¢ (1/4~1/8m) & 3-4¢ (1/8~ 1/16mm) D17 fiiAl,

6) RICEEMEE T 500 KL F-Z2MEI L C. NIUH T ADIERE (i) &aF08 - Yo &
HRERD D CKILAHT AL o

(2) DIRER

T 7 TR ORI 2 6 KRS, HigS 1 Ok 41 ~ 32 5 AKLA T A S Nizh -
T2t DD, [N E OSBRI LN O EIY & L THBIGMNED bz, MG, i
BIGDIEMCEFANENA I VT S VA BFEL TS, ikl 41 5, EDIciE o7 iE
bt E N, Zo B 3 Ok 3~ 1 Tld. HEEBHOMMEICIRE A 5 2DV ET
D, ERMERNS BERLAAOPRIE S N,

s 1 DFARE 30 ~ 24 T, &K 24 DAV TAILA T RdME NS MBI MEORI G

DB BNz, ikl 24 12id, HEEBEIHON T VIR HHEFIRB AR O N LA F AN T DIhIC
TENTWD, TOXATOXUAT A, Higi 2 Ok 450, #igi 1 Dtk 22 ~201ce<ic®
CEBENTVD, TDH B, Hifh 2 Okl 4 BRI UL 1 DK 22 ~ 21 T, B @Ok
FAETLOIMNICEHEND, TNEDENCIE. ARGRRTEONTENS,

ZOEMNTKUATADEARIIEFTEEDD, ik 1012, ikl 8 ~ 4 i ltigmz
CEENZMEANCDH D, I ENORE 2 25D T, BDOENZALAH T RIHEHE, wiata, 18
DN T VRIS IR AR T H %, BIYNIFEAMICAG T, (ZMICRTG O BERDH
RmICEENTWVS

TN KIUAH T AL OFER 2 7 & 55 93 KIC/RT s 1/4 ~ 1/8mki IS 31 5 KILAH T A
OHBIEME . 77 FTMHOHHER S ZIEFEETH 20, Higi 1 00K 38 THIRAE! (0.2%) HFR
HHENTz, TOMBEED, M1 DK 41 ~ 32 T, BN 11.2 ~ 16.0% % LH$d 5, Hisl
3DKEIN S, MHEFRIRER AR AR DR A O XL T AWV ERIEE N Gk 2.4%),
B OFKITIE, BIOTHEENE <ICmL (85.0~91.6%), HIYIOZNIL & I (1.2
~1.8%)o atf} 30 ~ 28 1Cid, HHEH AT AMT < HIMNIC (04~06%), XIHEIEME DR
ZENTVS (1.8%),

HipS 2 DFLEL 4 TOMUA T ADZ2ENE, KUAT AAHTTELIRDEN, ZTOEZHHRIE 73.8%
ICES %, Z LT, TOMAIHIT 1 OFtE 22 ~ 20 I CRAMTH 5, oDk EE
N5 BV OEHARITIEFITIER (06 ~08%)s TNKD I TAUATADEERIIK TS E
DD, K 12 D SHEEERBODONKNTTABBDENE XD, itk 10 ~4 TZOEEF
MR RS (21.4~224%),
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4 JEIREAE
(1) RESH &RESE

RS S B, HipE 3 DR 1. i 2 Ok 4, Higi 1 OFE 10 D 3RFHICEENS
KA S ZADJRITFRAE Z1T> T, F5HET 75 L OREREEDN X - e, kiR
R RAIEE: (I, 1993) T. 3-4¢ (1/8~ 1/16m) KifEDNILUA T AZHEMNSE Lz,

(2) BIERER

JEHTHRRNE ORER 2 8 RIT, 155 NI BITHRRHE & rhE T ORI 7S B I 5 T LU D FR s
77 T ORI 2 9 RIIRT,

HipS 3 ORI LICEEN B KLH T A 31 R FOJEITER () &, 1.496-1.499 THb, JIFLWHE
TREWVEDD, 1.496-1.497 B0 K1) & 1.499 (1hi7T) DfEH 575 % bimodal KD K S IcE R
ABe File, HuS2 DR 41cEZENSZALAT X 31 R FOJEHHR (n) 1, 1.498-1.500 TH %,
TSI 1 OFE 10 ICEENDMUA T A 3T R FORITR () 1. 1496 ~ 1510 THb, T
Dffild. 1.496-1.500 (31 4iF) & 1.509-1.510 (6%iF) H57%% bimodal fiK & 75> T %,

5 EE
(1) BET 75 LDRAEEZDEM

JETRAE NS SRITIE > Tead Rl D 5 B Mk 3 DK 1ICEENZ T T IOV TR, Bk 75
mHoNnD T b, MOBHOMHEARIRBRATI A ANEENTVE T &, KUK T ZDJEITHEE
P, EHICEERDZTEN TS EMNH, K 10.5 HERGIC =kl SEH Uz SRR T 7 5
(SK, AHH 1k, 1971, @AJF-Hhb, 1981, ks, 1991, ETH - #H, 2011 &EZS5N3, /-
U, MR NZ L, FRARGEEENTVA T b, Hif 3 DK 3~ 1 HERIE N
THERTY (9- OF) X, SK O kR & 8bNn s,

LT, FNED FMiOBRAEET 11 BICEENS T 7 F1d. 13 FERUEISRILA LD
S U7 KIS TR (DMP, BTH - ¥, 1979, 2011) &EZH65N%, TOD 11 EICOVWTh,
WonzladEnd b, ZXHEMEDOTHA 5,

CD9-OEZES 8- ®fi Ml LWEGEMD SIS NIRRT A S &, ZDJEAEEN
5. ¥5 HERMATO=IHER T 7 (SUn, #k -« =3, 1986, —ifi + bk, 1987, HTH « #H, 2011),
HBVE 5 FEREO =T 7 5 (SL, 34« b, 1971, =i - 5, 1991, i - BIIH, 1996, Hr
H-#F, 201D ICHER S 2D EHINEZ, 9- O L 8- ©FDEIIFEMANEENH S5 L,

Higs 2 DR 4 (7- @) (HEICEIKIEHEND 27 7 T3, BEBEHDO /N T )V ERIDEHEFCIR DX
IWAT ACEL T &0, ZORITRRMZEN S, ¥ 3 JTHFEROME R Tn ALK (AT, BT - #iF,
1976, 2011 7£&) ICAEE NS, T/2L. HEILHANTHRE S NS AT KLIKE (—XHERTE 138
DENDEOFALEENRD SENAEh o eh b, EHETH > TH, BT AT O KHER
VIO RTREMED &

Higi 1 OFLKL 10 (5- O ) ICEZENZKLHTADS B AREITROEDDZ L (1.498-1.500
FRE) 1E 0 AT ICHRT 2 L EA BND, ZO—)7, HERNEIT RN E WA Z A (1.509-1.510)
W RS EEOXKLA T ADHRNZ NS L 25085 &0 £ 7,300 iDL A1 RV kil
(K-Ah, #97,300 4Ef, WIH - ¥, 1978, 2011 &EZX H5N5,
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feflzU, WS E ENBKLUATAD S B, & IJEFTRERMENEDICDNTIE, ik b=
HRYIEI 77 2 (SKw), #9 5,600 RO =JifaH7T 7 F (STn) 0. #9 4,100 FEiiD =T LT 7
Z (SOh, DAL, /IWh-fH, 2006 7% &. BEFRIAME TOMRIR) b 5755528 Ho =kibiidiiT 7 5
BHCHRT 2 0[REMED D > T, LEDD RO EELZZF RN SEKENTND T EARBE NS,
(2) 181877 5 LEMAZ B DELIREGR

[Hagsht T Nz 7- OO, 88T 7 OMEIRD) B/ 3 HER D AT X0 EiieEZ S
N5, £, HE~HROEYAZTIETH S 5- OF L#E, 27E< &8 K-Ah XD BT, E5IC
FSZIREROD STn K O EAIORTREMD D 5 6
(3) HRNESDIIMIREICDOWNT

ARESHICDTZD ., HOROHBE AR S DWW DO 2T L, EEIED (1994 3, &K
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O TLZMELTWVWD, £T T, MEHR. FEHAEX TOEVKILIKEOHERZ TE L T8t
TORBFICHATELOD, FAICK LT, &I AT BIKEHELL FOHEREY ORI EMET, L
EZ IR DO L S ICH A T, ARABEEME L TWEXIICHAZ T M, 2IRIC
TLEOHRIO RN 2> TV B ARENE H 50, HERPIOMITADEREOKE D, ik
D EZRE ETLEMNICIERE NIz X I IKIFEZIC WV TORICDOVTIE, Sk, EREIHTOED,
IKAREY 75 £ DRE W ATREZR A AT REYN B A T DS N % & BU,

LI ROE A 252 L 72 5 LUVING (2014) &, TR IS MY S % JhARER Y SK TEbn
BT ERIRET BT AEBANIE T B R E A M RIS § 2 KER L LT, 208
HIFEHHIC DWW TS OBEE LTV 2,

PEDEX ST, AEBHIET ZEREHIPICOVTIZS & & EARPRENZ VK S T, dHllAMR
FORMAH 2 5 LU, EUF g Bim A ER S N2 B LR E I, R HE S0 B0 i s
T2 LoD IRRICE X2 T e SRERARGIRENFN S N2 BRICITEERNIR O & L
TEHH LTV LBV,
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R EOEMRIBIEL L 1227 7 2T % T M TE o, RIHE TRIBI NI88E AT XD A1,
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(4 3iK]
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Box TUITRHDWER

= Bira g#/-23U7 XKILAZ X E5iR )|
2 B S m =2 HeRE & (RBERIEAIASN)
=1 2 * bw, pm(fb) EHERR, K48, 18 am, (bi)
4 *x bw, pm(fb) #REIER, %48, 18 am, (opx)
6 *x bw, pm(fb) EEHERR, K48, 18 am, (opx)
8 ** bw, pm(fb) #REIER, %48, 18 am, (opx)
10 b bw, pm(fb) #EEIFERR, %18, 18 am
12 * bw, pm(fb) #EEIER, %48, 18 am, (opx)
14 * bw, pm(fb) #HEEER, 418 am
16 ** bw, pm(fb) #EE5ERE, am
18 ** bw, pm(fb) fEEFERR am, (opx)
20 kel bw, pm(fb) #E:5%RH (opx, am)
21 ***% bw, pm(fb) EEFEEE, (%48) am
22 =k pw, pm(fb) FEEBEBE, (448) am, (opx)
s 2 4 oo pw, pmifb) EEEE, (498)
g1 24 *) bw, pm(fb) #E&EH am
26 am
28 am, (opx)
30 am, (opx)
Hig 3 1 * pm(fb) HEEA (am, bi)
2 * pm(fb) mEIBEA (bi, am)
3 * pm(fb) EEIBEH (bi, am)
1 32 am
34 am
36 am
38 am
41 am, (opx)
wREx L EUTELY, I B, U RIEE, I AAEY, () DIEBITDGL.
bw N7V, md : BREE, pm  BARE, sc: ROAUTE, sp RRVIIR, fb @ fl#ERIR.
ol: AVS VA, opx: BAKEA, cpx: BRIER, am: AA, bi: BER. () BNV EVTEATT.



B7&R ANUASALEDIHER

H B bw(cl) bw(pb) bw(br) md  pm(sp) pm(fb) B =) FoM a5t
Hg 1 2 50 4 3 4 2 19 321 25 72 500
4 51 6 5 8 9 31 317 22 51 500
6 60 10 8 2 0 27 322 14 57 500
8 57 9 8 1 1 34 299 20 71 500
10 55 10 8 3 0 36 292 23 73 500
12 30 1 2 8 0 15 371 7 56 500
14 39 2 2 9 0 17 337 27 67 500
16 49 2 0 12 0 25 321 24 67 500
18 130 1 0 20 0 64 201 12 72 500
20 221 1 0 24 0 78 129 3 44 500
21 229 4 0 21 0 62 136 3 45 500
22 220 0 0 12 0 87 128 3 50 500
=2 4 243 2 1 14 2 107 89 4 38 500
b f| 24 17 0 0 1 0 6 356 8 112 500
26 0 0 0 0 0 0 377 7 116 500
28 0 0 0 2 0 0 414 9 75 500
30 0 0 0 3 0 0 406 9 82 500
Mg 3 1 0 0 0 0 2 10 425 9 54 500
0 0 0 0 1 2 458 6 33 500
0 0 0 0 2 1 455 7 35 500
Hga 1 32 0 0 0 0 0 0 373 56 71 500
34 0 0 0 0 0 0 386 71 43 500
36 0 0 0 0 0 0 373 80 47 500
38 0 0 0 1 0 0 362 67 70 500
41 0 0 0 0 0 0 361 70 69 500
BT RTE
bw:/N\T7IVE, md: SRR, pm 8RR, o EEBEE, pbKEBE, br B8, sp ARVIR, b MR
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B8R AMUAZAEIFE (n) DRAERR

Bi#E (n)

g5 1 - R0

=2 - 54

3 - EAH

1.4905= n <1.4915

14915=n <1.4925

1.4925= n <1.4935

1.4935= n <1.4945

1.4945= n <1.4955

0
0
0
0
0

1.4955= n <1.4965

27

1.4965= n <1.4975

3

1.4975= n <1.4985

—_

0

1.4985= n <1.4995

_

_

1.4995= n <1.5005

1.5005= n <1.5015

1.5015= n <1.5025

Ol o|lu O] OO0 ]|]O|O| O] O

1.5025= n <1.5035

—_

1.5035= n <1.5045

1.5045= n <1.5055

1.5055= n <1.5065

1.5065= n <1.5075

1.5075= n <1.5085

O |||l ool NWW|dMlO OO |O| O

1.5085= n <1.5095

—_

1.5095= n<1.5105

1.5105=n<15115

1.5115=n<1.5125

1.5125=n<1.5135

1.5135= n<1.5145

1.5145=n<1.5155

1.5155=n<1.5165

1.5165=n<1.5175

1.5175=n<1.5185

1.5135= n<1.5145

O | O/ O] OOl | OO | OO W

O | OO 0Ol OOl OoOjl]o|]o]lOo]jlOo|O|O| O

O | 0O OO0l |o|]oo|oo]|]oo|oo|]o]|o
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w
~

w
—_

w
—_

ISR TR




=
FoOX BITERATEHER

Eit S KILAZ R iE

Bz (n) HAITE Sk
HENER - #m 1 - 5810 1.496-1.510 37 ARE

(1.496-1.500) (31)

(1.509-1.510) (6)
SR & - #im 2 - 54 1.498-1.500 31 &RE
R I - #i2 3 - 51 1.496-1.499 31 ARG

(1.496-1.497) (30)

(1.499) Q)
REMS DRERIIEZT 75 (BEAEHHELUEE)
SHRATLL (SOh, #94,100 /1) KE¥ ETH - #H (2011)
=iRAH (STn, #95,600 &51 ) RE¥ BTE - #1H (2011)
BETHERY (K-Ah, $7300F8)  1.504-1.512 ETE - #1FF (2011)
=HREAA (SUk, $92~ 2.1 FERD 1.505-1.507 ETE - #FF (2011)
ALFRL (DMs, #92~22 /a1  1.507-1510 ETE - #1FF (2011)
Ak (DHg, EDR—F) 1.505-1.508 ETE - #FF (2011)
A4S F (DSs, FDR—F) 1.501-1.504 ETE - #1FF (2011)
BETn (AT, #4928~ 37558 1.498-1.501 ETER - #15F (2011)
ZHEBA (S, 85 FFER?) 1.502-1.505 ETE - #iFF (2011)
ALAEZE (DKP, #95.5 FERILED) 1.508-1.514 ETH - #H (2011)
=AM (SOd, 95 FERILUE) - 1.496-1.498 ETE - #iFF (2011)
=#RER (SUn)
AL (DNP, $98 FERILIETD Rt BIME - #iFF (2011)
gk 4 (Aso-4, #98.5~ 9 H4ERT) (1.509) BTE - #H (2011)
BABE KTz, 9.5 F4E) 1.496-1.499 ETER - #15F (2011)
% (Ata, #910.5 &) 1.508-1.510 ETE - #iFF (2011)
=HRAR (SK, #910.5 FEERD) 1.494-1.498 (1.497) ETH - #H (2011)
AILFST (DMP, #9513 BERIURE) k&% ETE - #F (2011)

KREDBITRAEIS, BERCEBIFRAEE (BR, 1993) I££5.
BTH - #H (2011) OBEHEROAES, BE—ERBIFEREZE FrF, 1972, 1993) 1£L%.

*1 R - BE (2006).
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BHE1 #im1
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BEE3 #m2 - EREREE] BE4 a2-b2i55RE8 - sREREE
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BE1 #=1-84810 FHE2 #1015 820
(K-Ah, R EEE/NT IV S X) (ATRTE, |ESEHN\TIVAEASRICED)

BFHE3 #m2-5K4 BEA4 #1201 -58130
(AT, EEFEFNTIVEASRICESD) (R BRI S )

BE&ES5 #3581 F&HE6 #1584
(SK, it RREARA S A ZEE) (DMP, BBE3RZZ<ET)

0.2mm

95 77 ZNHMEERRR
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WA M IESH 0 B O pE e E
Bttt SLA - SR
(ECINE
1 EC&HIT
VTR EERTICFTE S 2 MR MLERF & © Hi+ U7z [HA g O BEA 848 CGET7T7TK1) 12D
T TXIVF—HIEOE X SOHTEEIC K B B o &2iT0, ErAE#EE LTz,

2 HPEAE

DS E G 2EME. 3 XDOIHAMRREROE X O - U REAROBERGIRTH S,
I, BIERAERO/MER A GiFtNo.D ZH Uiz, alEHE, HIERNICHEERIESHIRPA T3V
T A —=LBZRDENT, ROV 72,

DHEEE, TATAT A «F 77/ ad =S O T 3V F— 7 EEOE X SR HET
SEA1200VX Z{fiH L7z, #HEOIMAE, X#E X —7 v Mdu Py L Rh), X #ktdsid SDD ##
AR TH 5, HHESMFE. WERFRH 100sec, HRGHEE 8nm, e 50kV. EER 1000pA. alkl=
WFFPAKUSEZUCERGE L. —RT 1)V ZIC Pb i@ 7Z Wiz,

SIEA OPEMHEE IR, HOC X FROITIC K 2 X KBl 72 Fl L 7o SRR PEMDHEE 14 C & 2 FIRIXIE
ZRHWTe (A, 199975 8), AR, £IERZEDE X B HrE TllE L. Z ORERERD
2B, AVTL K, XA M), # (Fe), WEITL Rb), AbaryFIL S, £y U
T (V). )vaz=g L Zr) OFEFT tED X FR5EE (eps 5 count per second) I DWT, LRI
IR IEEME TR T %,

1) Rb 433 =Rb 58J& *100/ (Rb 5% +Sr 50/ +Y 58/ +Zr 70%)

2) Sr 573 =Sr 58 *100/ (Rb 58/E +Sr 58 +Y 58 +Zr 58%)

3) Mn 3#[E *100/Fe )&

4) log (Fe 5% /K %)

Z LT, TNHDOFEEEZ Wz 2 DO (Bl Rb 554 —#t#l Mn 58 X 100/Fe 58 DH]HIX
& R St 7y ER—HEhh log (Fe 5RFF /K 385 OHIFIKD Z/ERK L, SHODFE LT — X L AaRD T — 2 2
HBULT, EZEHET 251ETH 5, TOHEE, TEBRO UL X RO X)VF—EI NS WL
R L2fAGHLE TEEEZRIL T 5720, BIK. BEHEFEORE 2 gy2Iic < <, JFERlE L

CTIEREE AR E L dE ) ORI UTIE F10% FAHARBOEMOHRIE
i =23 N N - 3 =iy HMEFR | TU7 | HREE FERERH (550
T e e e e Fr e
DEE IOg (Fe 5REE /K 38 DA R 2728, . A | Ak (3). % (4). 2K (3)

N NN ) ES EE | fES 0)
RO EEARETH S (2, 1999), D e Ters | me = 56
N . . NN e | .
HEEICIE, 55N PR E 2R AT, R | R e G0

N - o - " BREE HE | BEMGE (14)
R RHE . BREUE G 28] > Tt a2 BB S e AE | B/A | B/ KRR (). EEAQD

x0 EES HER (10, FHEZA (10, VIR (1)

Bz BT, oSO At & RO & THIE TR (0). FF (9). =H) (7).

_ o | TR O]ER g (). BEI1G)
Lo 10 BICEFEAOREU E ZnNZFhoilkl | ®°° [ Bre | =m =m0
FA | R | INE(S)
WU IRT, ®T | EA |EAD
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3 DhEER

811 RIS ORNEES K TR E NIEEEZ, 5 96 KL% 97 KIC, HASEIEHRIC
B B BHEA O ORI A gl QoM 2 70y F U7z RS, &k, milX TN
ICHN 9T 57h, BHHIFZEN TR HATH S,

REDKR, 7787 No.1 I3 EET B RIS &< FEHIRIITH 57z, 72720, miX & BRAET Y
7 OAREE BTy 7 BARID SSEIHEE GReT ) 7, B o9 iy y FENTW A,
HHAZZSH T, FRETY 7 UNOA T USRI Z R T B—REAIIAI SN THiRW o, A
REPCEIHRE LA ORI T ) 7 OHFIRHCE 9 2 RIBATH SRt Tt EA 6N 5%, H 11
RICHERHECRIR 2R

B R AEBESIUEMEERLR

D | KESEE | Mn3SEE | FedSRF | RbISET | SPRE | VRE | ZdsmE % | Mn*100 = Fe |, -
No. (cps) (cps) (cps) (cps) (cps) (cps) (cps) Rbs)% Fe S | log K HpUEE | TUT

1 | 1533 | 400 | 14818 | 4141 | 477 | 2049 | 10978 | 2347 | 270 | 270 | 099 ? (F;Fw;%)
10 1.6

i
9 1.5
8 14
BES
7 13
7|l U;M:

6 1.2
o gy BRI
S 5 v —L EH
= A QQ@E = A~

4 ey HREE 10 =m

F | AR &
TRLER
3 09
SRR ER i35 E e
(_ HA
2 0.8
s
1 0.7
0 0 10 20 30 40 50 60 06 0 1 20 3 40 50 [d
Rb7y SrE
%96 EREAEMHETHIRIR (1) %97 BREAEMHETHIRIR (2)

4 BbhYlc

MIFEILERS K O it U2 IH G asfs ORI G /O BIPROERIC DOV T, 408 X Bz v 7o)
AIKIEIC K % pEHIEE 217 © TeAS IR, BRIk V) 77 OISO Z R U Te & DD EECT 5 HlhkE
37 < AT > 72,

(5 DHSCHiR)

HAWE (1999) A LEN OB GEHEE. KAITHAEREAH MEECC LM OMRE & 16 O 72 8 0O SR
HIESE 2 — BAIHALGE R —) - 172-179, KFITiEGEREZ .
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FHaF BRI

5 58 B MGEBRERHAICTE 5 F2RRE A5

Ae#RE I VL2 v MR et
TSAIEE

1 FC&IC

MR TEEANE ., BARREER, AVLi R T IS AIE U, S B e (EEEFE A, 1994) LI
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OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)
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3 $#ohE S$X002 241 4 #FH(A) 15 oy SK005 (23.38) 4 =L
4 SBAE S$X002 172.00 6 H(O) 16 oA SK005 (27.10) 4 H(A)
5 e S$X002 8.13 6 (L) 17 A= SK005 433 7 H(O)
6 R SX004 (2.53) 3 (L) 18 Fitye e SK005 76.29 6 H(O)
7 BAE SX004 (275 4 I (A) 19 HoasE SK005 84.85 8 H(O)
8 $#oae SX004 1.05 5 #FH(A) 20 oy SK005 94.21 9 H(O)
9 SRATE SX004 (1.11) 2 $;(A) 21 SBAaE SK005 9743 7 H(O)
10 AR SX004 (0.68) 3 FH(A) 30-5 TRARATE SX006 630.00 10 H(O)
28-4 A BORTE SK005 300.00 7 H(O) 30-6 AEATE SX006 324.00 9 M(O)
28-5 ERABORTE SK005 112.00 7 M(O) 22 A= SX006 3373 6 B (A)
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12 SRATE SK005 206.00 7 H(O) 24 A SX006 67.53 6 H(O)
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oeis | ame o | EROlmew xsue s | arxanm | EROwmw|  xsum
25 R SX006 294.00 6 H(O) 84 % SK008 138.00 9 (L)
26 AR SX007 10.01 6 H(O) 85 A% SK008 176.00 5 (L)
25-2 AR SK008 57.11 4 Fe (L) 86 RaTE SK008 178.00 6 ;e (A)
25-3 RARATE SK008 81.91 4 ;L (A) 87 A% SK008 210.00 9 (L)
25-4 TRAARATE SK008 130.00 3 (L) 88 SRR SK008 62.89 8 (L)
25-5 RARATE SK008 412.00 5 I (A) 89 aE SK008 134.00 9 e (N)
256 HRARATE SK008 93.54 5 H(O) 90 SRR SK008 120.00 9 (L)
25-7 RARETE SK008 204.00 6 H(O) 91 oy SK008 128,00 6 (L)
25-8 RARATE SK008 310.00 6 H(O) 92 A% SK008 130.00 5 (L)
25-9 WRAARATE SK008 412.00 5 H(O) 93 RE SK008 66.45 4 (L)
25-10 RARATE SK008 464.00 5 H(O) 94 ey SK008 75.54 6 (L)
25-11 HRARATE SK008 790.00 6 H(O) 95 AR SK008 2231 5 (L)
26-1 RARETE SK008 1,100.00 8 H(O) 96 A SK008 31.12 6 (L)
26-2 HRARATE SK008 288.00 10 M(O) 97 friey SK008 45.85 5 (L)
26-3 RAARATE SK008 306.00 9 M(O) 98 AR SK008 (51.14) 5 (L)
26-4 RAREE SK008 378.00 9 M(O) 99 HS AEAR SK008 (140.00) 4 L
26-5 BARAE SK008 390.00 9 M(©) 100 AR SK008 (83.28) 4 L
27 AT SK008 31.96 7 H(O) 101 BasE SK008 (152.00) 4 L
28 HS REER SK008 (26.00) 6 H(O) 102 | HSREERM SK008 (34.00) 4 L
29 AR SK008 55.07 6 H(O) 103 AR SK008 (52.00) 4 7L
30 AT SK008 (136.00) 7 H(O) 104 HaE SK008 (52.79) 3 L
31 SRR SK008 (44.64) 7 H(O) 105 HS REER SK008 (132.00) 3 7L
32 1S XEAR SK008 33.85 4 L 106 A% SK008 11.08 4 L
33 oy SK008 322.00 6 H(O) 107 e SK008 21.00 3 L
34 SRR SK008 342.00 9 H(O) 108 | HSREERMN SK008 (210.00) 5 L
35 AT SK008 360.00 8 H(O) 109 asE SK008 (199.00) 5 ;I (A)
36 fivoye SK008 510.00 8 H(O) 110 SRR SK008 (68.20) 4 ()
37 oasE SK008 372.00 10 H(O) 11 1S XEARN SK008 (67.61) 3 ()
38 oy SK008 715.00 6 H(O) 112 | HSREERM SK008 (63.17) 4 ()
39 SRR SK008 294.00 6 H(O) 113 AR SK008 (75.65) 6 FE(A)
40 ooy SK008 294.00 7 H(O) 114 | HSREERM SK008 (23.00) 5 ;L (A)
41 Fivoye SK008 306.00 7 H(O) 115 fivoye SK008 (44.62) 6 F(A)
42 A SK008 388.00 8 H(O) 116 | HSREAERMN SK008 (16.05) 4 L (A)
43 iy SK008 318.00 5 H(O) 17 oy SK009 (72.87) 5 7L
44 SRR SK008 318.00 7 H(O) 118 SRR SK009 46.19 5 L
45 oy SK008 208.00 6 H(O) 119 AT SK009 73.14 7 H(O)
46 Fivoye SK008 218.00 6 H(O) 120 fiivoye SK009 846 5 F(A)
47 A SK008 258.00 5 H(O) 43-9 BELRBE T7 81.51 6 H®)
48 iy SK008 256.00 6 H(O) 43-10 aEE 7 97.98 6 L®)
49 Fivoy:3 SK008 286.00 7 H(O) 121 SRR T7 96.98 5 FE(A)
50 AT SK008 206.00 6 H(O) 122 AT 7 68.35 7 FL(A)
51 Fivoye SK008 224.00 7 H(O) 123 iy T7 4573 5 ()
52 BaE SK008 162.00 8 H(O) 124 o T7 54.56 7 Fe (L)
53 iy SK008 164.00 7 H(O) 125 iy 7 18.95 7 ;L (A)
54 SRR SK008 184.00 6 H(O) 126 SRR T7 28.57 7 FE(A)
55 R SK008 192.00 10 H(O) 127 o T7 172.00 6 F;Me(A)
56 Fivoye SK008 196.00 8 H(O) 128 fivoy T7 224.00 7 ()
57 aE SK008 152.00 9 H(O) 129 AR T7 190.00 9 F(A)
58 fip= SK008 100.00 5 H(O) 130 A 7 248.00 7 F;(A)
59 Fivoy- SK008 118.00 6 H(O) 131 SRR T7 12.08 5 (L)
60 BEE SK008 132,00 6 H(O) 132 AT 7 90.47 5 L (A)
61 fipye SK008 132,00 7 H(O) 133 iy T7 112.00 6 ()
62 aE SK008 138.00 6 H(O) 134 AR T7 9.21 4 FE(A)
63 fips= SK008 146.00 7 H(O) 135 A 7 53.35 5 F;L(A)
64 Fivoy- SK008 57.73 6 H(O) 136 SRR T7 12.57 6 (L)
65 A% SK008 63.73 9 H(O) 137 asE T7 110.00 8 L (A)
66 oy SK008 58.58 8 H(O) 138 iy T7 172.00 5 F(A)
67 AE SK008 (70.62) 5 H(O) 139 Ak T7 71.42 6 e (A)
68 e SK008 76.92 7 H(O) 140 AT 7 7145 6 #;L(A)
69 vy SK008 89.25 8 H(O) 141 SRR T7 3330 7 (L)
70 SBoRE SK008 91.64 7 H(O) 142 $oaE T7 1.96 4 F(A)
71 fipye SK008 32.80 5 H(O) 143 iy T7 106.00 1 H(O)
72 AR SK008 3717 6 H(O) 144 AR T7 80.36 7 H(O)
73 A% SK008 4027 5 H(O) 145 BaE 7 328.00 6 H(O)
74 e SK008 46.69 8 H(O) 146 SRR T7 318.00 8 H(O)
75 HaE SK008 46.82 9 H(O) 147 RE 7 466.00 8 H(O)
76 AR SK008 53.66 8 H(O) 148 SRR 7 340.00 1 H(O)
77 AR SK008 258.00 5 I (A) 149 sy 7 4891 7 H(O)
78 fiiveye SK008 318.00 6 (L) 150 A% 7 2287 8 H(O)
79 oy SK008 332.00 4 Ik (A) 151 sy 7 206.00 9 H(O)
80 A% SK008 384.00 5 FE(A) 152 iy 7 212.00 9 H(O)
81 A% SK008 390.00 6 e (A) 153 A 7 144,00 9 H(O)
82 AT SK008 240.00 4 () 154 sy 7 1,000.00 12 H(O)
83 fiveye SK008 138.00 5 ;M (A) 155 A% T7 595.00 1 H(O)
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156 e 7 63000 8 H(O) 226 e u7 272,00 10 H(O)
157 e 7 62000 10 H(O) 227 e 7 476.00 9 H(O)
158 | H5REERND i (3054) 3 5L 228 Wi u7 314.00 7 H(O)
159 waE it 34,67 4 EL 229 whE u7 256.00 7 H(O)
160 aE 7 26.41 4 L 230 e 7 316,00 7 H(O)
161 7 3054 4 L 231 e u7 42200 7 H(O)
162 7 27.05 4 L 232 ez u7 9229 7 H(O)
163 | A5 2EEmN 7 16.53 2 5L 233 W u7 250.00 10 H(O)
164 waE it 062 3 k(L) 234 e u7 232,00 7 H(O)
165 | H5REERN 7 1020 3 e (A) 235 W u7 222,00 10 H(O)
166 e 8 3127) 4 (D) 236 Wz u7 156.00 7 H(O)
167 e T8 61000 10 H(O) 237 waE 7 106.00 5 H(O)
168 wag T8 47.98 6 H(O) 238 e u7 9549 8 H(O)
169 whe 8 360.00 8 H(O) 239 e u7 54.79 7 H(O)
170 e 8 314.00 10 HO) 240 e u7 80.46 7 H(O)
171 e T8 154.00 7 H(O) 241 g u7 13000 8 H(O)
172 e T8 342,00 4 H(O) 242 waE u7 322,00 1 H(O)
173 A ZAEERD T8 6.03 4 mL 243 B u7 46.74 7 H(O)
174 wae T8 (3251) 1 =L 244 Wz u7 264.00 7 H(O)
175 sz 8 (30.17) 3 5L 245 e u7 290.00 9 H(O)
176 e T8 (44.90) 5 5L 246 ez u7 (282.00) 3 H(O)
34 | mmeE u7 13400 8 H(O) 247 ] v 200,00 6 H(O)
35 | u7 444.00 8 H(O) 248 ez u7 286.00 12 H(O)
436 | mpmeR u7 1,150.00 1 H(O) 249 waE u7 442.00 9 H(O)
438 | ammez u7 59.39 8 Le) 250 waE u7 27400 4 Fe (D)
177 e u7 55.94 8 HO) 251 e u7 110.00 5 H(O)
178 whE 7 94.70 7 8k (D) 252 waE v 204.00 6 HO)
179 | H5REERn u7 (2030) 5 L (A) 253 W u7 (236.00) 7 H(O)
180 e u7 (1087) 4 k(D) 254 waE u7 138.00 9 H(O)
181 aE u7-v7 (124.00) 3 L (A) 255 e u7 62.90 8 H(O)
182 | A5 REERD u7-v7 1595 2 L 256 ez u7 42400 7 H(O)
183 whE u7-v7 (93.00) 6 k(D) 257 e v 14400 6 HO)
184 | H5REERN u7-v7 (27.48) 5 (L) 258 whE u7 232.00 8 H(O)
185 e u7 6.40 5 k(D) 259 waE u7 75.38 7 H(O)
186 sz u7 36.28 3 (L) 260 | A5 REERM 7 558 3 5L
187 e u7 9.78 4 (D) 261 Wz u7 5.12 1 L
188 | A5 REERM u7 (23.02) 4 k(D) 262 waE Y (1330 2 &L
189 e u7 95.09 6 L (A) 263 | #H52EERM u7-v7 (3.22) 2 L
190 e u7 4084 5 k(D) 264 waE u7 1861 3 &L
191 whE u7 3.84 5 H(O) 265 R w7 (6223) 4 =L
192 BEE u7 (12.66) 5 (L) 266 | A AEARM u7 (82.71) 3 wL
193 | A5 REERN u7 (641.00) 5 81k (D) 267 | A5 REBEM u7 (15.98) 3 L
194 e u7 268,00 6 (L) 268 wag u7 (7.59) 3 L
195 | #52EERD u7 127 2 (D) 269 Wz u7 6.24 2 EL
19 whE u7 47.32 7 (L) 270 | A REERM u7 529 2 L
197 g 7 (69.00) 6 (D) 71| A5 REER u7 5.64 1 L
198 wae 7 (128.00) 8 ik (D) 272 wae 7 4158) 3 EL
199 e u7 2455 5 (L) 273 aE u7-U8 (8286) 7 HO)
200 e u7 (43.00) 6 (D) 274 Wz us (116.00) 5 e (A)
201 whE u7 30.86 4 8k (A) 275 R us 55.99 5 k(L)
202 wag u7 282.00 6 (D) 276 | A5 RETREN us 1043 5 &L
203 e u7 76.83 9 H(O) 277 wae us 292.00 5 Bl (A)
204 e u7 102,00 6 H(O) 278 e us (1342 5 He(A)
205 e u7 131) 5 (D) 279 e us 3.29 4 (D)
206 whE u7 4061 4 8k (A) 280 e us 44.04 8 HO)
207 g u7 198.00 6 (D) 281 Wi us 160.00 9 H(O)
208 e u7 79.99 4 k(D) 282 waE us 9281 5 HO)
209 e u7 320,00 6 (L) 283 e us 93.19 5 H(O)
210 e u7 37400 6 (D) 284 e us 2577 8 H(O)
211 whE u7 104.00 5 8k (A) 285 R us 226,00 7 HO)
212 u7 4081 4 (L) 286 WhE us 19200 9 H(O)
213 7 36.40 3 k(L) 287 ] us 178.00 7 H(O)
214 R u7 34.64 5 (L) 288 AR us 741 7 H(O)
215 e u7 104.00 7 (D) 289 e us 300.00 1 H(O)
216 whE u7 25000 7 8k (D) 290 R us 16400 9 HO)
217 e u7 282.00 7 HO) 291 e us 610.00 8 H(O)
218 R u7 206.00 6 HO) 292 R us 106.00 7 H(O)
219 e 7 444 7 HO) 293 waE us 136.00 7 H(O)
220 e 7 44.77 9 H(O) 294 ] us 14400 8 H(O)
21 | A5 REERN u7 10200 6 L 295 e us (158.00) 8 H(O)
222 e u7 246.00 8 H(O) 296 e us 220,00 8 H(O)
223 R u7 120,00 9 HO) 297 R us 362.00 6 H(O)
224 e u7 660.00 8 HO) 298 e us 17600 11 M(O)
224 e 7 142.00 9 H(O) 209 | H5REERM us (73.41) 4 L
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e | o | EROlmew xsue s | arxanm | EROwmw|  xsum
300 R us (93.82) 5 366 Q7 9.74 4 =L
301 A% us (80.89) 4 367 Q7 6.83 4 (L)
302 BoaE us 74.81 4 368 Q7 120.00 5 L
303 A% us 0.97 3 369 Q7 4819 5 #HE(A)
304 A us 257 4 370 Q7 32.90 6 ;e (A)
305 HAE us 0.40 2 371 Q7 20.74 5 I (A)
43-7 B ATE V7 456.00 9 372 Q7 9.44 5 B (L)
306 A% V7 412 3 373 Q7 19.63 4 L
307 A V7 39.48 7 FE(A) 374 Q7 1639 3 (L)
308 ooy V7 134.00 6 e (A) 375 Q7 27.44 5 L
309 A% v7 204.00 4 HE(A) 376 Q7 14.70 3 L
310 ey V7 3040 10 H(O) 377 Q7 24.94 5 (L)
311 BoRE V7 37.82 5 H(O) 378 Q7 14.03 5 ;e (A)
312 iy V7 118.00 8 H(O) 379 Q7 2048 3 =L
313 HaE V7 138.00 8 H(O) 380 Q7 3.03 2 L
314 AT V7 174.00 4 H(O) 381 Q7 9.58 1 L
315 A% V7 214.00 7 H(O) 382 | A5 REERM Q7 9.54 4 =L
316 AT V7 224.00 6 H(O) 383 | A5 REAERN Q7 1.89 2 =L
317 A V7 322.00 8 H(O) 384 | A5 REER Q7 421 3 =L
318 Ak V7 266.00 4 H(O) 385 SERE Q7 10.88 5 (L)
319 AT V8 2049 6 HE(A) 386 oy Q7 9.62 4 I (A)
320 SRR V8 176.00 4 () 387 | A5 AEERY Q7 143 2 L
321 BaE V8 1,150.00 8 H(O) 388 | A5 AEARN Q7 0.82 1 =L
322 iy V8 47.09 7 H(O) 380 | A REERM Q7 5.50 2 L
323 oy V8 66.50 7 H(O) 390 SRR Q7 1.44 2 L
324 AT V8 312.00 8 H(O) 70-19 SEREY R7 118.00 10 H®)
325 A% V8 6847 6 H(O) 391 SERE R7 921 4 I (A)
326 BaE V8 222 2 L 392 fvoy R7 1.08 2 =L
327 A V8 66.46 6 H(O) 393 % R7 204.00 9 H(O)
328 asE V8 8.19 10 H(O) 394 SRR R7 60.76 7 (L)
329 AT ] 893 3 7L 395 iy R7 2530 5 Ik (A)
330 HAE ] 29.62 3 L 396 EaE R7 36.52 8 B (A)
331 fivey ;] 6.07 2 =L 397 aE R7 60.56 4 =L
332 | ASRAEBERM ;] (13.81) 3 =L 398 SR R7 3117 6 e (N)
333 A% EA (262.00) 6 (L) 399 AR R7 3165 6 B (L)
334 A A 10.86 4 e (A) 400 A% R7 19.51 3 =L
335 | A5 REREM EA @.11) 2 L 401 BaE R7 29.70 5 B (A)
336 | A5 RAEERM E] 9.13 2 L 402 BasE R7 14.64 5 ik (AN)
337 aE ;] 55.56 6 H(O) 403 ey R7 13.58 6 Hk ()
338 AR ] 124.00 10 H(O) 404 AR R7 11.38 5 (L)
339 A e 65.80 10 H(O) 405 AT R7 217 2 =L
340 AT ] 156.00 9 H(O) 406 BaE R7 6.77 1 7L

68-13 REATE SX118 166.00 7 F(A) 407 AR R7 10.55 4 I (A)
68-14 RERATE SX118 108.00 8 H(O) 408 A% R7 1.36 2 L
68-15 BARAE SX118 344.00 9 H(O) 409 | HSRAEERM R7 2.86 2 L
68-16 SRERREY SX118 3897 7 H®) 410 AT R7 13.21 5 =L
341 aE SX118 110.00 3 =L 41 A% R7 75.03 8 (L)
342 A SX118 79.99 8 H(O) 412 AR R7 6.44 3 (L)
343 oy SX118 49.92 2 7L 413 HS AEER R7 40.59 5 L
344 e SX118 6831 8 HE(A) 414 HaE R7 (13.21) 4 7L
345 fiveyd SX118 90.28 6 =L 415 AT R7 (2335) 5 HE(A)
346 AT SX118 37.72 3 L 416 | HSREER R7 240 2 7L
347 A SX118 23.23 5 L 27 Ak R7 112 2 e (A)
348 Ak SX118 836 5 FH(A) 418 fioy R7 1.16 2 B (A)
349 AT SX118 14.83 5 HE(A) 419 ey R7 3.95 2 L
350 A% SX118 1025 4 L 420 | HSRAEERM ;] 3020 2 =L
351 A SX118 12.62 4 L 421 SRR e 3.69 3 L
352 ey SX118 13.28 5 b (A) 422 | HSRAEERY ] 220 2 =L
353 AR SX118 6.80 3 L 423 SRR EX 755 3 L
354 HRE SX118 9.55 5 HE(A) 424 sy E: 137 3 i (A)
355 oy SX118 4.72 3 ;M (A) 425 Kk SX004 (0.09) 3 (L)
356 | A5 REARM SX118 (9.41) 3 L 426 SEERF SX004 (0.61) 4 i (A)
357 | A5 REEEM SX118 (6.62) 1 7L 427 ¥ O SK005 (106.10) 5 =L
358 AR SX118 85.12 9 H(O) 30-4 B O SX006 (144.00) 3 L
359 aE SX118 5734 3 L 428 B O SX006 (56.47) 5 =L
360 HAE SX118 3065 7 H(O) 25-1 ¥ 0O SK008 (156.00) 2 =L
361 AR SX118 (1.10) 1 7L 429 B O SK008 (490.55) 7 L
362 BaE SX118 9.47 7 HE(A) 430 ¥ 0O 8 (27.83) 3 L
363 AR SX118 (2.64) 1 7L 43-1 B 0O u7 (82.70) 2 =L
364 | A5 AEER SX118 (1.82) 2 Bl 432 B O u7 (128.00) 2 L
70-16 Pt Q7 46.03 6 L 433 ¥ 0O u7 (406.00) 3 L
70-17 WBATE Q7 55.87 9 FE(A) 431 ¥ A u7 (413.34) 5 L
70-18 RARETE Q7 53.64 7 HE(A) 432 B O us (29.85) 4 =L
365 A Q7 9.60 4 (L) 433 B O Ex: (92.75) 5 =L
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