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i | 186 | (12.0) | IEERA | 4h ¢ ISR EEE 10YRE/4| F 38, (ks | A& T a7 ap H-2b 7 L+
7 f;e R - |h P TS 10YRE/4 SR =0
FRiE - WN:arza)s
g N = |EES1/2 |Sh: B4E 2.5Y3/1 fide FSLVH o7 a R, RS ) 0 G
8 | 7 i TR | (6.0) | AR M s B8 2.5Y3/1 bhimyatT
o lme | - Wi sags
g | O = |JEERBEA | Ah IS 2.5Y6/4 | FiE ESCvTH LR Al bty
9 | T | ER | (6.4) P2 IS 2. 5Y6/3 Sy udT
R WirsarF
[REE: —  |WEEBEE S| Ah SO RS 10YRT/4| A BAf =R A=Y%/A B
10 PR JERE - P 1 IS SO EERE 10YR7/4 L SR-PAT
2R — A EEIR
R HPE | (13.8) | Afgifl | 4h 2 K 5Y7/1 KB BAF =R A=3%/N [ESCApE:: 1b) PR3
11 i JEFR - i 1 KA BYT/2 PN 7. KEEEEA~T 7 XY
A - 7 va
B2 A2 | (12.6) | OfEE | 4h 2 K 5Y8/1 b BAF vz a e, MG wArh
12 Y AR - i W2 K BYT/2 SimratT
bl — WN:azals
e | A — | PRI Sk KA BYT/1 bt BAF =R/ =1'% 7 RS
13 }Hﬁ*ﬂ]‘iﬁ% R - i P K BYT/1 ShmratT
R - W:nrsuts
Jfum [SEE3 — |WEERART|Sh IR 2.5Y5/1 Fa. Fy— |RIAIF UBNEIET D, BAEH Y TR
14 ﬁg’“ R LG 7 BIK 2. 5Y5/1 % HEERE 6.8 em, HEEILEE 2.0 e
5 AR —
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D -115x41 (55 130 [x, PL.29)

BE:E-9 77Uy R, FERME: BMARFEOAITRYHLES S, BE: D -14 5 H5iat5, HE: Kih1. 19
m, £l 0.65 m, FHEMEOED HUITES 27 en, 18 14 em T, FELNICED B3 D, BE 2T on, EEHAA
N-62° -E, Bt : L - RIWESLEALRVW LSO CHEET 5, HIEY : 2L, BE BRSO
TOFENS, BEEE b O KEERO AR R TE 5, FHOH DD,

D -27 511 (5 130 X, PL.29)
RIE:J-77V > K, FEBE: FEAE, EH: 2L, BRE: E@hoScn, R8I m, FE: 17m, BL:r—
Avvy 7 EERAaToRE, BHEEY MO BRSO S i T U, BEER PR,

D -34 541 (55 130 [x. PL.29)

W& :C-1327 V>, FEBE: MALRGF, EH: 2L, SR Kl 12m, & 0.83 m, FE : 54w,
FEAM : N-89° -W, BL : 10emlFEDOBAED Licn—L 7wy 7 2wl Gt BB a LU 2,
HEEY RS S L U, B RB, RE  JLRBE A BR S NBEDRBET TR Y . AT O BERIZAEH]
SNTcEHEEBEZ oD, EEIZE, *HZed 4 KO/ Ey E3H 5,
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%

\

&
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A’
T
4/
\
A
D-27
D-11
A A A A’ A A’
108. 00m 107. 20m 108. 10m
7
7
D-11 £f@:FaE
1 Bt (10YR3/1) MV dH Y RROKE, v—AahT ey 7 Lk, A i
2 BBE L (10YR3/1) #i0 b0, O, m—ad ik, Bk - ALk R
3 Bt (10YR2/1) RV H Y, RME, n—2/hTmy s - ELNT ey 7 - R R
D-34 X [&:E5E
1 BEEE (10YR3/1) VKV IO, KR L, m—aT vy s L8
2 BAEER, R 59V KiMEZR Lo BELRL - v — 2R
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F3HI v b
By ME 149 B S, BOSCEHRSOEHEF RO Y PR E END AREENH D3, RO R E NN T H
B, HEMIC SR (FE4T~19%) TF L,

FTATER By b EEKO

. PrE = = :
S| Uy | m | s | RS gy an E= U i
P-1 M-7 M 26 25 104 |K-1 & &
P-2 M-7 ¥ 40 32 123 |K-1icEiHnd
P-3 M-7 M 2 28 <24> 84  |K-1&YID
P-4 M-7 M % 42 Q1> 43
P-5 L-6 B 27 20 41 [K-1 L EHE
P-6 16 gL 16 15 34 |K-1 L EME
P-7 L6 ki 28 26 33 |K-1 L EE
P-8 L-6 §}i 23 20 47 K1 L EE
P-9 L-6 §}i 23 22 47 K1 L EE
P10 | N H 58 50 19 [p-3 & i st
P-11 M-6 [REiA 46 43 20 |D-3 L HEME jiibe
p-12 L2 TR 65 59> 66 |K-1icHlbis il g2k
P13 | L8 FERIE 65 45> 23 |P-14izWBbhD
p-1a | L8 % 71 69 14 |P13%8%
P-15 M-6 HI » 49 44 27 |D-3 LEM
P-16 M-6 EEiA 52 50 13 |D-3 L #EH
P-17 M-6 REET 92 68 18 |K-1, D-3 & HfH fiib e
P-18 M-6 T 62 50 34
P-19 -6 [R5iZ 39 35 22 |K-1 LM
P-20 L6 ik (59) 36 22 |K-1 L HEHE WAL TR
P-21 L6 I 37 30 20 |K-1 & EME
p-22 L2 % 33 31 A S 7
p23 | KB AT 70 (46) 12 |k-1 & EH
P-24 L-6 T (43) 19 27 |K-1 L EH
p25 | K¢ HEMTH 57 144 22 |p-26
p26 | K8 T 7 55 27 ‘%%{‘:w bivs, P25 &
po7 | L6 Ef7 61 (55) 50 |K-1 & Ei
P-28 J-6 F&HIE » <74 77 41 AR
J-6
P29 | 4L | MFEEs | 10 | s | 30 [P-30ic@bnD MR
K-7
P-30 jj‘; I 4 93 72 11 |p20 %%
P-31 K-7 I 65 56 13
P-32 J-7 M 23 21 35
P-33 J-7 M 24 22 22
P-34 G-6 FE I 7 48 <34> 23 |D-50 & il
P-35 G-7 iilki 37 29 47 Rk
P-36 G-7 ik 39 32 27
P-37 G-8 REETE 34 28 42
p-38 e A 57 46 19 iR
p-39 = FHIY 66 58 12
P-40 F-7 A 49 46 25
par | B8 FEHTE 7 83 <65> 48 |D45 LM
P-42 E-8 iilkkiz 49 41 50 HWESC hgk, LRigRIF
P-43 E-8 M 22 20 50  |D-21, D-38 L @
p-aq | D8 M9 24 16> 53
P-45 F-8 iilehig 41 33 19
P-46 1-7 FEH % 42 34 29
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FASE By h—EHEKO

g

Ewv k 1T g RE ke RS PN =
S (7#}) P 20N (cm) (cm) (em) DR HtiEY &%
P-47 H-6 il gk 68 59 10

. M-6 y

P-48 V=7 62 39 37 59

P-49 -6 ME 41 36 55 |K-1 & EM

P-50 L-7 I 26 18 105 |K-1 &

P51 | L8 e 31 24 76 |K-1 LA

P-52 L6 ki 28 25 48 |K-1 L EM

P-53 e M » 33 33> m bt
P-54 1-6 ki 59 54 16 RS
P-55 D-10 ki 47 42 37

P-56 E-9 ki 61 61 32 v
P-57 D-9 RIETE 74 T3> 32 Edal
P-58 E-9 Mm% 23 22 69 |D-14 L

P-59 D-9 M 19 17 33 |D-14 L HE

E-8
P60 | D M 7 58 <45> 2 |D-22 L R -
F-9

P-61 L-6 AL <56> (50) 38 |K-1, D-8 L HEHE Mt
P-62 M-6 M » 69 43> 52 |K-1, D-3 L H#HE

P-63 B-14 ik 25 21 7

P-64 B-14 Liileki 30 22 28

p65 | B 7 15 33 59 et
P-66 Cc-14 LI 24 21 49

P-67 c-15 I 35 22 30

P-68 B-15 Mm% 32 30 13

P-69 B-15 B 35 22 27

P-70 B-15 I 30 24 27 HRIREE GRSdh )
P-71 B-15 REEIE 52 35 44

o B-15 " . . .

P-72 18 =57 28 25 31

P-73 c-15 LI 29 26 33

P-74 c-15 I 51 46 17 B
P-75 c-15 1A 49 36 80

P-76 c-15 M 24 21 29

P-77 C-15 M 30 26 37

. B-15 "

P-78 15 ki 27 25 3

P-79 B-15 LA 21 18 7

P-80 B-15 REET 23 17 12

P-81 B-15 liidigsig 29 21 32

P-82 B-15 RIETE 7 <50> 47 13

. B-15 —_— . -

P-83 B-16 e 97 39 31 56

. B-15 S .

P-84 | plig REET 36 31 38

. B-16 y

P-85 c-16 7% 24 22 28

P-86 B-16 )i 28 25 34

P-87 B-16 T 31 29 45

P-88 B-16 M 5 31 22> 7

P-89 c-17 i1 28 19 48

P-90 c-15 §}i 26 22 30

P-91 C-14 T 68 58 23

p-oz | DoiZ R 45 47 8

P-93 c-11 ik 30 24 25

P-94 c-11 iEgkiZ 44 27 9

P-95 c-11 ki 30 26 42

P-96 c-12 I 40 30 37

pP-97 c-12 Mm% 27 24 11

P-98 C-14 REET 44 40 18 HSC g
P-99 Cc-14 ik 57 44 13
P-100 B-14 REETE 3 66 {36> 19 WS e
P-101 F-8 ik 37 25 21
P02 | EF I3 3 55 39> 11 |32 rEH RS
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FAOE By hEHEKO

g

S5 | Uy | m i | s | B Y EL et %
P-103 E-8 EEZ 24 23 15

P04 | R il 34 26 43

P-105 c-10 ki 28 25 24

P-106 K-7 G » 44 QT 75 A #REE
p-o7 | M8 HmE 51 32 35 WA toae
P-108 1-6 iilgLig 44 38 54 RS 3%
P-109 | C-16 Mm% 31 29 45 HEsC g
P-110 B-17 Sisig 62 50 31

P-111 1-7 M % 41 <25> 66  |H-2b L HHE

P-112 -6 LI 31 30 17

P-113 K-7 LI 27 23 91

P-114 J-17 RIETE 5 31> 30 66 |D-27 &L

P15 | 8 7% 27 24 41 [K-1 E

P-116 M-6 B 27 18 86 |K-1 &b H#HE

P-117 L-7 FMIE 75 <28> 21 |K-1 L EHE

P-118 L-6 LI 23 21 53 |K-1 &

P-119 -7 gL (27) 21 34 |P-27 LEE

P-120 L-5 Liilekid 34 26 122 |K-1 L EHE

P-121 L6 R 26 21 81  |K-1 & H

p-122 L-6 R 24 22 73 |K-1 L EME

P-123 L6 M (15) (13) -

P-124 K-7 M 20 17 27

P-125 K-7 I 28 24 32

P-126 K-7 I 7 16 9> 18

P-127 K-7 TEE 20 16 31

p-128 }:? AL 34 22 30

P-129 J-6 LI 20 18 42

P-130 1-7 LiilebiZ 32 <25> 13 |H-2b & FH

P-131 1-7 M % <49> 30 18 |H-2b & H

P-132 H-6 I 26 22 34

P-133 G-7 HHIE 22 19 90  |K-2 LH#E

P-134 E-9 EHIE 60 42 11

P-135 E-9 iz 55 30 20

P-136 E-10 I 7 36 31 12

P-137 E-10 REETE 30 22 17

P-138 E-10 % 25 24 28

P-139 D-9 i3 55 32 25 |D-17 &

P-140 D-9 REETE 51 40 35

P-141 D-9 M 7 98 43> 22

P-142 D-10 M7 26 24 44

p-143 | DO Efi7 38 35 14

P-144 c-10 Mm% 18 17 21

P-145 D-11 % 21 19 8

P-146 D-11 i1isig 21 16 31

P-147 c-12 R 73 39 46 M-l b EH

P-148 c-17 )i 20 19 35

P-149 B-17 il ki 61 46 30
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F1HT 77T 08
FH L (BRKILRE &R ZERT)

1. [FLC®IZ

BB 7 AL P HBISAL B 9~ 2 BRI T & 2 DJERIC 1L, oA 70 SALRASRM ST & 2 D JEDIZ 534 D KL DIF
Dy, HES LSO E R & BTN 7 i G ICALE T D KLU S L7eT 7T CRILEEEY, Wb
KIK) BEE < BEIKRLT0D, & ITHRBEHHLRICEK L2260 2O TR, BRPERS LIC
SRR RIS T 7 T - 2wy (BT - 8, 1992, 2003, 2011) 7R 2RSS TRy BlENR L
THEDTEZITNT 7 7 2T 5 2 & T, HIBPHB OTEREN S 5IITE 2By O F R LI
BT 272 R TE D L9120 >Tn D,

FRERA 7 = AU BIEBMNC 1T 2B BRA TS, 77 7EPRBOOND L &b, BACERDAH AR
MhshzZ &b, #EMEZ I L TLEORRFLT 7 7Oz T o 72 L THONRE 2RI L, EER=
WTT 7758 (77 ZHaHT) %ML T, T TICHERBHLMNCSNTWAIEERET 7 7 & Ao @i Bk
DR ZAT > 72, MEDPTOGRIT, FEMHEXOILEE L HEETH 2,

2. AEMAOLIERRF
(1) A& XAneE

PAEXILEE T, REHCTRO LD VbW In—LEE L<BE T (B 131K, ZZTiE. FhEY
JRED T T 7 33 LR RS ERE - (B 17em L E) | JRER > iR EHE T (EE6cm) 2357
HiILh, AEXTIE, K FOLEMO AL ENE R Eh T,

ZO NN DY Ea— AFICHY T 2HEY T, TIUI T L VE LT 7 78 (BE 19cm) . B ain
BL Y REE LT (BE 16cm, BAORKE 6mm), KEMEKILKE (72 vy 70k, &KKEE 3cn), BEME
T (JgE2em), LT 77 (Try 7R, ERKXEE8m) ., RILWET Y IKE T (JEE2cem), HBED
B+ (EIE0.8cm), MKIOEBEAELAIE (T vy 7R, KKBE8cn, BADRKE Smm), HABRAICETK
CE L (FE 10cm, BAOKRKE 6m), Hya2 GhEBat (BF Lllen), AGHRKKIKED LET
RPN > 7= H Bt (BE 17cm) . FHAERAE LY TAHEHK ALK E £ G, RRKADN N> T2 H B G
T+ (BJE 19cm, BADOHEKRLE 4mn), HEAKAREL Y HEA T (BE 8cn, BADKRKARES5m) 15745,

ZD5L, TRORE LeT 7 7EiE. TALE 0 SHEHKLkILKE (B 2cem), BEULEA TS A EFRIK L
IKg (J8)% 3cm), AEAE (B ldem, BAORKE 11m) »67R5, —FH, EOT 7 78X THIHE
EOBAEHKBLKLKE B 2cem), EESEBARA L2 ELRERALKILIKE (BIF 6 cn, &ADHRK
B 3mm) nHRb, ZOT 7T, BHENG, 2.4~ 2.9 FTERMIER KL S U7 E R S8 Ak
Bt (As—BP Group, #rH:, 1956, 1962, WM -#rH, 1992, FH, 1995, ¥rA-Afg, 1995, FJI, 2010, BIMIED,
2011, HH, 2016 72 &) O FEICH HEMEEA MP, AR, 1971, FH, 1990) Th D,

Fio, TREY BLoBEROT 7 TR, B P XY L0 As—BP Group OHERRE ICH Y45, i,
HHE (2016) &, ZHTHICILLELOT 7 7EERDOTEY, FMLIOVRIFHLI~12777 Mt-1 ~Mt-
12) EFEATND
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ZNED ELORRK AN Do T FE A LIS E £ 5 B ARA A AR LKL, BACCEMN DL, K
2 THAERMC R KL HWEH U7 R RERBEARE (As-0k Group, HiRIEA, 1985, WTH - i, 1991, FH,
1996, 2016 72L) LEZbND, ZOT 7 IFHHT, TALOKREIGF 1A (As—0kl) & EALOKE  JUF 2 %
1 (As=0k2) 167578, BIEMEICIWTZORMBNITHEE LV,

Fio, m—LER ERICEEN D BOARAIT, AEREREOHEBHEICROONDE LIcT 7 7 BIhkT
HEEZBND, ZOT7TREIE, T LY EARATRE (RKBE3cem), PRKEIEMEIKILKE (RKBE
0. 3cm) fe BB KL LIKIE (e RJEIE 2 em) i~ < B8 U 72 SR EFRL K ILIKRE (R RIEIE 2 cm) 226720 |
Z ORI G KI1.5 ~ 1. 65 TERNTEM KL S U2 KRR S B A (As-YP, #H, 1962, HTH - 58
F, 1992, 2003, 2011) IZRIETE D,

72— A0 EALCITERE LEARO Db, UL T LY #ifitle AR a2 £ < GrRat (BE
cm, BEA O AP 3mm) & HifER AOBEAIRC VKA E (BE 16em, BOORKE3m) nHikbH, 20
T 7 703 BALREAEN G 1783 (KB 3) FITHEM AL DM U7z ki A A (As-A, Sk, 1962, HrE
1979) L& b5
(2) P& XrgkE

TEXFEBED FEClE, AaeRHEEMIO Ea S iz K<l T F132K), 22Tk, FLLY
MRt et (BE 20cm) , JKAGEIE T (BIE 4cm), LOBEAR DT KET (B 3cem), IR LY BERME
T (BE3cem), ELIET 778 (BE3cmbl L) BZRDOND, 2025, BRBaIEry 7 v 7 h3iE
LTy, Zhud, REME L THREIATND

3. TIIZBRHESN
PRI TR OB HER T e — L ENRO b D GG O FEATIC A 7 A KILRERRO bND Z EMd 5,
ENIAR CTENA R CTE R o7 LD, AR OILEE L FEE CRIRS NI D 5 B WP LY FZo

1L EIZDWTT 7 TR 21T > T, TORBMEH» DD Z LR oT2, SO FIETROLEBY TH 5.
1) k8 g 2,

2) HEREEEE MV Tles 2 RE,

3) THIRFZMEZHT LV 80°C TRt

4) EEFEME T T, 77 TR T ORI M A B,

VaRilE e

77 TSI ORE R A 50 RKITR T, FAAEKALEECIX. BB 10 ICMECAEHONT VG T ANV EE Fi
TWD, ZOXATOKLUTT A, BELLICHDTNICRD B D, BB 10 1T, Iy =) — RO
BEHOWATH Z A B EFEN TV D, AEXIBEDTEHI S E 42 BEIE /e EREIIM LS O BEHMIIE, K
I, HAbEA, APARED b D,

A X FERETIL, W OREI)» B EAFEH O NT ARG T AR I Nz, 2056, #Hebe., k5, &
BE1I2iE, Y= ) —ROEEFHOBATT T ANDEEENTND, Fio, BB TIE, EMICAAD AR
DRBEERT T A bRt s NS,

|

4. BE-LETISORIRBELY 5 v OREEHRIZONT
T 7 7T TR EN T BB O R T AR T AL, T ORFE B 3 RN E LN DGR v
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FTIMHMEH LGB Tn KILEK (AT, BTHE - B, 1976, 2011, F.HH, 2016 72 F) ICHkTHEBEZHRD,
ZORIKIEHEL, REXABECIIT 200 O R, WP E FORE 10 IEUEHEICH > 7= LHEE S LD,

B T, EE, BEETOY 2 ) —REBEATT T ANREENRTWDN, Tt MP ORYIOEREDO T
TIMRALTNDZ LICEDbDLHEESND, FEBE. T OREMEETIE. BEEREL7: E GBS LS O B
e U TRTEASHAEANRO b, ARAIZIZEAEEERL TV,

L7eido T, AEBIOFMME CHRH ShicAginZ it BRBETFALRIBSNTND 2B, 20

503K T 7T RSP

Hh R ERR S BR-23U7 KILAZR Y|
= = mKE 2 i1 (=H (REBRIEH L)
AEXILEE 10 * bw, pm (je) ‘A ER opX, cpX, am
11 (%) bw A HEH opx, cpx, am
12 opX, cpX, am
13 opX, cpX, am
HEXEE 1 * pm (sp, je) EEFEH B OpX, CpX
2 (%) pm(je), bw =50 OpX, CPX
3 * bw ‘A ER OpX, CPX
4 * bw EEAER opX, CpX, am
5 * bw>pm (je) ‘A ER opX, CpX, am
6 * bw>pm (je) EEAER opX, CpX, am
7 (%) bw ;A EH opx, cpx, am

sk EC(TRUN, wokk: BN, kb IR, +: DALY, (%) (FERITARLN.

bw:/NTJLE md: RAE, pm: BRE, sc: ROUTE, sp: RIRV UK, fo: fEHEFUR, je: D) —IK.

ol: AVSU A, opx: BANER, cox: HEHER, am: AR, me: EF.

oMt ¥
Wy
r \{v
it
vl
VvV .V
501 |.
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(As-A)

(As-YP)

(As-Ok Group)

As-BP Group

As-BP Group (MP)

(AT)

BRSaEHE

5131 X

As-BP Group (MP)

(AT)

TR (e A RAEE, £
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BALTAT K0 Tt B2 ond, iz, 77 v 7 OFKBRBRNIZE L IR SR3H 5600, 77 w7
O T R ORVE HRICIZ AT IZHEET D KIUT T ANEGEENTNDE Z D, AT BIKBICHE®ZR LT EE 26N
}:)o

5. £&H

AR T = ABURE B EBNC BT, HIBERAEZ 50 L CHIERF 25T 2 & & bic, BB 723k & x4
\ZT 7 T8 (77 TG %17 T, ABBUCHERE L TV DB BIIBARRENROT 7 7P 2o L
Too AMBTROONDT 7 713, FALX VAR Tn KUK (AT, #9 2.8 ~ 3 J74ERD) | &M RE AR ARE (As-
BP Group, #92.4~2.9 F4ERD) MRS 27 7 7O bOEREAZET 6, RHKEREATE (As-0k
Group, 92 JF4ERT) . MMM AES (As-YP, £ 1.5~ 1.65 JJ4ERT) . M ABS (As-A, 1783 4F) IZFIE
SN FREMEDSHERICE L, Eo AEOFBRE CHRIHSNIZAZBROL  DBALIT AT XV FTLtEZ 6N,

3Rk

FiHmER (1962) B HALPEE R O B AR, BEE R A B R EHE, 10, p. 1-79.

TeAERE (1968) 7RMIAILOHE. HUFABFEEER, no. 14, p. 1-45.

AT (2010) EMILORFICEZAENZIELEZFHAMLS . BERZHEFHLE, HARREE, 58,
p. 65-81.

HTH ¥ - FrHER (1976) RIS 0T 2 KK — G B Tn KWK OFE R & F D EH. B, 46, p.339-
347.

WP P - BiFmER (1992) TKILRT b7 2 — BARFIE & ZOE0), FRKFEHME, 276p.

WTH P - Bk mE R (2003) THEAILIRT b7 2 — BARSIE & ZO/0], HEKFHIME, 336p.

WP P - FimE R (2011) THmAILRT b7 2 —BAFIE E 200 (5 2h) 1, RS, 336p

ARILERE (1971) B4 KIIKE - LB OHIE — L < IZBRAROHIZIC SV T —. HPR#4, No. 36 - 37,
p. 107-116.

HRYAR - FIHER - mAEAE (1984) &AWL, BEE~GHMIOT 7 7. ARSI #EE 54,
no. 14, p. 69-70.

BIr sz « FRINEEL - B (2011) BERE O IR AR D 72 3 O FEREROIFIE — B MG L TEIC 361F 5 A%
OB, 77 TR, BUEFEROBE RE—. (M) BES R SO R A MM ZEA0E, no. 29,
p. 1-20.

HE f (1990) BERROAKEE L. BEERSES AZBSM TR RS R 1A 1, p.37-129.

BH i (1995) 77 F00 S HEMILOIEE L. SRMAITEEREREZ B SR (MERERTEEERMR), p. 22-43.

FH 4 (1996) BIHH G ~HALHUG R E O RE T 7 7 OFFRHE— L IEER 1 77 7 L0 Lio7 7 125
WT—. Al RRAINERE BT R ERT#RA E, no. 7, p. 256-267.

O fh (2011) HRAETIERO B AREREL & 2 DI, BRAEEER S AZBSR TRARGEE LR LS AR -

ik, p. 7-56

HH i (2016) KRS EEARE (As-BP  Group) OJEFF L HIGIEMHEEY OJEAL. TRk 28 FEAEE 7
+—7 LiEEHEE . p. 6-14.

PIABLSE « AfRik— (1995) TRERG D KILIIK], Z»°FSCRE, 180p
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A X AL RE

ERR B OO (As-BP Group, T#) & ERIX
FERBAHE (As—0k Group, AL VDAL LY Ef7)
DREEIR.

HHE2  FHEXEEE T
TR EvBbRAwmaEE (77 v 7 5iE)
EETKILIK (AT) Z&Te -8, As-BP
Group® > H D=EWHEAJE (MP) .

FE 3 HAEXILEE - kO
e ATICH SRS 2 GBI O 7 LI I 5

A

E132K T 7 INNTEE
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H2HT IRy A (0SL) AERHIE
T EE (SZIERY)

1. [FC®HIC

=Y ARHE BB I T 2 BIFHERE M ORISR A G2 Z LA HME LT, eI x vy A (optically
stimulated luminescence; OSL) 4FAGHIZE (Huntley (E74> 1985) %{T-7-z, OSLiklX., KB tzmOsZ LT
SO OSLIEERERr Uty b (RO i/ mEk - KERHERW 72 E1oxh L THER 2B REE TH
Do OSLAERMIEET, Br Uty hShioad X0 bORAERD BHEE CIOER L RE (FERE) &,
MRS D R (R E) & RS 5, % LT OoSLARUEL,

OSL R = Ehifie + FERHE
TRED,

AIEL 2017 FRICHAE S =Y KRR B BB C. BASmARIN SN 3 ML Fo VIIb E (A EER TE)
IZONWTHELN OSLAERERET 5, #EHE S b Lo FILBEREICE W T, VI BOKRAGYZ 7 v 7 3 b
FOASTWRNEZAS (F133K) %, WEHCHE LIREETHEL L TV 2 BT ORI 238 om FLEHIY
WL Lizth, B TEZET7 NV IMCEBEZRILLT,

2. HMunE

BUBHLIRIL, 1 0 x BREDIEREIT FORFETITo72, £7. B EKICANTHR AW, ZO%BERL,
5 Bk iE U CEEilEdy & T 2 il Lo, REIE. 10% @R Lk 3E/K C 15 BERIALEE, 8 K O 20%HEHE C 1
BFFALER 21T o 72, RIT, 20%EE 7 vfbKFERZ AWV 11 HRWE L, AoR a2l Lz, &&kic, @ik
HCEUB A R S, TRRRIEIC X 0 ORI ATV R 10 u mFREOR A L (LT, FF 2 T
B FTF a2 ZAREBIRNATICHIE STV A0, ARV I kv 2 (IRSL) MIEA LT, IRSLIG%
WIEIERY 7 7T RSV ThbHZ L EfER LT,

3 OSL FERAIE

-1 EBRHREAE

FEMREATMMIL, Single aliquot regenerative-dose (SAR) 7% (Murray and Wintle 2000) Z#¢MH L 7=, OSL
BEIZ X, OSL B Bl 2 & NRL-99-0STL2-KU (FRliEA 2015) # M L7z, OSL B EhllE 2 ElcEs L/ Vil
XMEERIC K 2 T IREN R, #REHR 9.6 = 1.4 Gy/ 4y (TFhIEA2015) & L7z, SARVEIZ X2 OSL J{IEFIEZ
%51 RICRT, OSLEIERO T L b — MEESMIE, 200 ~ 300°C (fRFFFI 60 7)) £ TF L b— MMEEZE 20
CHIR TEM S TH LN AT QIR ENZES D (777 F—fB) 7 DHIRE L7z, SAREICK H#
VIR LBHIEDTZ DD v b — R 160°C, &> b7 U —F i 250°C T 40 B & v 7=,

B w

)

3-2 FHEREAE

ERRREREM TIX. £, REHRES ISR A RS D L L bic, BAKREFIILEZ, 2ok, B30 ¢
EHELTCMED T TAF v 7 r—AZE AL, LT, BX v X7 Uy NS 7229P-75005-2019
T~ = sEERE NG (TRIE) 2018) ([2X Dy AR Fvik (RA1991) TU, Th K REZFHAI L 7=,
MEFEAOBEX (Guerin et al 2011) 1ZK Y, FHIL7 U, Thy KEEENOFEM o M, M BHRE, FHy
MEEZFHE Lz, #EXEAWCHET 2B, EKEMELZTTo7z, B, FRMETMHR 10 o nRED
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FAHEEHAN-OT, affONI Xy 28R IL3.8+0.2% (Rees—Jones 1995) Z /-, FRIFHREIL,
HHYEVERE (Prescott and Hutton 1994) &8 L CO0.11 mGy/ EE LCEHE L, 2 RS - 72 4EM o &
AR B AR, Ry B, AERTERE A AR L CERBRRE S L,

4 RREEE

7L — MEESME, 260 ~ 280C THMNT OFMREEET—E L DT T b—HEIC R >72D T, T
b— MEESME LT210°CE R Lz, &KIZ, Dose recovery test (n=4) %47\, SAR IEDHIESLRMENFENT
HAELTWOPHIE LT, £T. ABRITHEIO OSLIEHF4A4Er Uty MEIC AR L7250 Gy lcxtL, 7L
b — N5 270°C & VT SAR (T & % OSL HlE THHBL L 72 S filifg & & ok (BEkk) 1, 0.94 £0.08 TH -
7z. Wintle and Murray (2006) OY|ERAELFIZT D L, MEIED 10%LANDEE . YRIE L7 BIES/E2 306
WXL THA L TWD LT 5, Ko T, AERE LIERESRMFX, REHIEEG L TWD EHREND, ZD
HIE S22 AV, SAREIZ X 2 OSL MIE ZH5ml (14 7)) 1To72, 2095 5, 13 ENZH W THEAM#REI KD 5
iz QEZONWTE, 7206 2ENRKREL Y, MEFHMEEZIT I Z LR TERD-72), FEMifED5y
fi (n=13) %, Radial plots (Vermeesch 2009) L7=% D %% 134 KIRY, HRBEIT, SMBEOSMH LY
Central age model (Galbarith|EA» 1999) ZEeH U Calfli L7=#55H, 52.3 £ 2.5 Gy &72o7= (F52%#£),
FERFREIL, B oM, FHE B ME, By M & FRFHREZ G L ORDIRER, 1.68 = 0.07 nGy/
ELipol,

LLEDORER X0 OSL AT ER R & 4 ERMIRE THRT 2 2 & T.31 = 1.9 ka(ka [ T4 L RE o7z, 7286,
SAMARE O H (overdispersion: o o) I, 14% Th otz (552 %), Olley (ZH (2004) Tix, LEME
DI 20% LA FOEGEIL, KoLk Er Uty MR+ IRT0EHELTWLIOT, AEHIER VY
FR b eV D, L, BEEEIC L D2EMMEO S MEZ L A N T LATRTE, 22008 = RH5H T
LR (#135K), £ Z T Finite mixture model (Galbarith and Green 1990) % F\ T4y (population)
S RA T (B 134 ), ZOREE, 2 OOMPICHEETE, TNLi46.5 Gy &£ 62.9 Gy &ilpoTz, Zhb
SEAMAR IR L C OSLAERZRICR® D &, 28 ka & 38 ka & 72 o7z, VITb JBIL, Sf#EOBSHL Y Y
Ty MEHSERHE L2 OO KREMNITIE 38~ 28 ka DR THELSLEDEILR E &2 G 7 11 2 288 L2,
Hifg & LTSN ENRSEIORFBRIITELTND EEZ BND, REHEROEE, TE 5720 VIIEDY 7y
7 P2 Sl CERIRL b 0D, 7T v 7 BHEPAMC L ERBHC B A T 2R 32 Er Y2y N Rt X
ERIZLDOEBZBND, D0, HONTHERM 3L = 1.9 ka X, VIIb JEOFHRRE LR DTEA D,

JEALRYIZIE, VITh J8 i VI J8 ORI B A a it (AsBPg) LT —#TH 5 Vic BOEMEL (As-MP)
X0 TFRETH Y, As—BPg < As-MP OEMEEMRITBUED & Z AZF T 27.0~24.5 ka, 29.2 ka (F[H2019) T
HD, FlVITaBIIXE R TnKIKS 27 V7 b7 77 & LTRIEBEN TV D (Rl &S0 RAEF 22 1),
UL DR e it B ARG H ALz VIIb B 0SL AR 3111, 9 ka (X, EFHICEAMO S DRER L ko T2,

e

REHRTUZ 7= > Tk, BT HELZBES ORI ENIK, () KIWKB HEEro R E gL
TWEWiz, SE LTEGH L BP9, 2k, ANREICIE B AR RSB FFsE (B) JP1SH00744
—H A Lz,
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Bl D IHAZFRFAAIFE] 19-25.

Vermeesch P, 2009. RadialPlotter: A Java application for fission track, luminescence and other radial
plots. Radiation Measurements, 44: 409-410

Wintle AG and Murray AS, 2006. A review of quartz optically stimulated luminescence characteristics
and their relevance in single—aliquot regeneration dating protocols. Radiation Measurements,

41: 369-391.

- 159 -



5513 SARIEIZ KD OSL e FIE

Step Treatment Observed
19 Give dose, D;
2 Preheat (270° C for 60 s) =

Stimulate for 100 s at 125° C L;

Give test dose, 10 Gy -

Cut heat (160° C) =

Stimulate for 100 s at 125° C T;

Stimulate for 40 s at 250° C =

Return to 1
(a) Step 1: For the natural sample, i = 0 and Dy = 0 Gy.

0 =1 O U W

%5 523 Central Age Model % VTR L 7= OSL A=A & 5

4 ZHERE oo ERMR A OSLAEAY;
(Gy) (%) (mGy/a) (ka)
13 /14 52.3%x2.5 14 1.68=%0.07 31%£1.9
a: number of aliquots, accepted / measured
b: Central Age Model % FB\>CEEfM
c¢: overdispersion value

Lt e S S

i

T

133 3 b v FALEERTEIC BT D
OSL JE FHRCEHRIRAZE (VI b J&)

SR PR TR P s AT (v VPR v T TP s PYTTR T PO
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#5134 L& Radial plots & Finite mixture model |2 J A f#EAT
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3 I e
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3H ML TFOAT B K EA (Vb E) ot LAk, 10EHToTay 7 hbElIhs ey s
B 7otz (B13TH), 1870y 72RO 7ay 7 MTHEABRNALND Z LD, R
EneT ey s LS, T ey 7 OFRBIIERRT 0y 7L R D AREMEAEV, 910 T ry 7 A RA
Bed oL 2~87 1y 7 OIMGH TEAK 16 mBOBIR T 0y 7L 25, 7Ry 71 3E1L.5mD1 7 ry
IMH5.0mDT-97 2y 7 ETORNRHY, PRIZGIZERK 6.0 mOBUE L 225, ##)I457 7RO AL T
FIZIE, 20X 9 72EAR 30 mEL FO/NEBRERIR T v o 7 BESRAE L TR Y | AREBNIE 0 B 1 0 f U 12
AET 5, BEROFAN XA OBERENFIE L, & IZILETHEOBEEICENTWD (55 136 K1), [HA#E
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IR &R D8I OANY DITALET 5 2 &8, B AR T 2 YO MR EA R Z R LTV D, BT S
A AL BER =Y A HR CBBNC BT, RUBMAAS 7y ZBERRIENTEY, Biic7 vy 7 B
PHE L TIRD DRI B DN D, AALFEB CIX 4 ERTO 7 vy 7 BEEK 28 mOBIRT 7 v 7 FEETERL L .
85O b O TITR KB E Sh b,

b Lo agmid madtissl & R B2 a2 BRE L, 74 7 A%, AR asailiT 2, #fET
AR AMTIERBADZTHE L 2N EbiEfsn D, &7y 7 0FEa ezt THRL L, 2
~6 71y TIHREARIEN 5% L2 EDH—HT, 7-9-107 1y 7 TIEERAZNLAN 70%II £TF
B0, BEEEN20~30%FEND, 871y ZIZREZIE L BAEENFKT, 1 7ry 7 FFv— MR
FHETHD, BRT vy 7 FEOEAITRAZIIEZ R TICHET 2 U 728, PR AN TR aZ LIS
CROEHHOTHEENETHTY TREN STV D, BAEZRATLIOE3-5-6-T7 1y 7T, LT
TOLSENMEKT DL, 35770y 7 NARBUEOTEH G LTSNS, T ry 7 MOBEGERE R D
L HRIEGLEZHND 910 7y 7 ENTET 2&BRL < (353872 &) HEZHRIEEI DS CTdHhDH 35+
T7ay AL TEEES L0 1B LA (48), 381%, 97 ry 7 ADAKL 5-7T7 vy 7 OHRFAH
BEL, AERARL I T ey JATHEST 22 L b, BN THEROSREZEEL Tz Ll c & 28k
Thbd, 74 7AW BIEARIRTEARZIERT, 345970y 7IZR{EL, 7-87 1y TD
e, PRIESHDO 9 7 uy 7 ORI AREEZZ T LENET 1y V7 EHEO 2 (50 Ed 0 | F -
FRICE O D HA OEREDLEVOIZK L, F v 7 OHRITEHEDORGLU T E Dl T ey 7 L oiE
WMET SN D, BEZILEDOREEED 9B, BAnl + 3+ 6« TIXEHICHMT 525, BAn2 1X7 71y 7 £KT
378w TN L2\, BAnd X RILIB AR 3~8 7 0 v Z I T DR EDNY = arnidb b, B
GEETH T - F v 700 TR BAER LA LN o T,
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Bk my ZBEOPDIMET S 9 7y 7%, T OMBEO & SPHBINTH D, AR EDFEM
ERVIGHRES A LORGALNEOFA L, 1TAFO B RET-97 0y 7R EDTEY, 371y 7 Tk
HEL Ty, EMHFOZE L BRERAFEOE SN, 970y 7 I AwiEOYIHIBR O b O£
LTWb ez 5, L, BREbld. Fyv7OMEREMBIRICENZ L 2E25L, 971y 7N THR
BUEZ MBI T TN S IFEFVRT, 97y 7 &2 ML T2-37 vy 7/, 5771 v 7 BOBEENRH
bILD LT, Try ZHOBESIZI 7 ey 7 MO BEIRICRDBMA D 5, ZIUT9 7T ry 7 RhRRg L L
T, A8 FRCBREZLE) OB - SEICED AL H > TW AL R L TnD, 97y 7 D—L
%10 7wy 7%, PRIEGOEEIZE D - T, MLOEEENMTbI G L E A5,

BREICIE SO0 7, T hbbRAZIEER—AMLTD2~6T7my s BEaZlg s B
HAEZHETD 1870y 7 BEET D, MEILROLLEORNSS BAnl - 3-4-6-7) ZHLEIHELTEHY,
ENENOHENRT ey 7 ThbH 3770y VR TRIIET THLINEGRHDLZ LD, —EOBMRMET
wobhd, LirL, BEHEOFESKHGORA THLNRERRS Y | AEMOBIRT 2 v 7 B, FHEX
RN 72 2 B ORILREE CTld, BEOWAIEMIC L > TR S Z LM BESND, mFHAHM O REA %
A LWy J@tE A2 S BRn  EHPEAHM OLEN TR D 01X, Frr 2 BB #IHIC X 2 1M SR
WERM LTS DTHA DD,

TRy 2IRT ey OO 255%% D, OV A XbREL ] BREOEFEDLEV, BAZIAIC
BLTIEHIRIESGD 9 T a Yy 7 EOHEENREZNZ b, EMFFEZRYEL, 97y 72N LT T r v s
OB L TWERREEDR S D, Fhicxi L, BAaEAIT T 7oy 7N TEREESNTEY, 2~6 71y 7|Z
o E e, BREZICEEMET 2 CHA SN amaM B2 bn5, 3-57 vy 7 id, AA%
REL, Fy7oBEBZNZ b, BAZIEEZR M LT 2 ARBEOS Thoz L s D, BAE
DIRIFR IR, ABEUEO TN LV EATR LMW SN D, <237y 73T v 7 OMEEN 50%
WL, 2+4-7-97my 7 LEABBRLHY | IEHRE/ OBEREHDOND, 1 7Ty 72O T, Bk
2y JREDIMIALE L, Fr— MM ET LR THREAT, MRRRL0, o7 vy 7 FRIRT S aTRet:
N D,

Z 2 TSR EO AR 22 A IS D e o 203, IR RO B U T O L Stk Lo bis,
B OBRAR T v 7 RIS IR C— AR ERE 30 mEL RO/ b D Th o7z, AR EaZ A%+
RELRBL, @07y 7 ZREEELAASN TV, 7y 7 BTN E M0 SO MR A B 5
DY K> TR SN2 ATREMEN 8 5, AZOEGBRITTIIAGEZNTEL TRV . PRIEGIITAM O
SELIC BT D MRENIEE ST, BEZIE - BAES & BITHBOS) IR CRIEN S DO TH D0, R
£, VA, BERAM & 0o 7286 EiIEN SEIMN & OBIRE R T AM bR Sz, Ll F ORI
HTHRNZ LD AEPMCERIRT v v 7 BRI LB, BN BBIoFmMEE Ui, #1238 E
L CHEIEA OFRPEMTH DEIN~ED DB EICH - T-DO TV, BEET 5 =V KRR ¢l ik, Bz
FERET DT 10y 7 PR SIS 72 EXIFRNIIRILA B Y | ZAUIBRIRT 7 > 7 BEA AL U TR O HEB) i <
BEIO G HEOENSAMOMREICRH LIZb D LB 6D, HEITOAA FREEMICBW TS, H—0h
1 BT 150 mBfEL 7z A X - BIRO FZAM B ZNENRAZ IS & BIEA & TRARLRNEH D, 8815k
SNTBRT 7y 7 BEE, EMNERRAICRE SN EBHAM OWtEL— b LI2h 208 212, WH M OBE)
IR, AR RES R T 0y VEPNEHET IR E BT LB DND,
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2. #EICEEA

R OERIE, X OFRILTF Y T, ALRAHIED TV 18D DFEEREICE L F VB H Y . HlioFEE
107.5 ~ 107. 8 m D THARIZIEN D L 2T 5, 7272 L, FHEXEMNILHEIT S CEEN DTS A
REMES &V . SRR OBHEDILN V IIAME Th D, M HET, RII%IEOHE ¢ XL HH » B
KN & LT RMERIND, BEEZED IR0 HIFE~%RIECTH D, THPEID 2021 %5
THA®H L, D -20 FEbUE, EHURHEICHEEMN LA - BoARAR - BERNE L RIS BIGURER OB
WEBHE L, THIREEIZIED -17 52503 H 0, RIRO LN G Bla - 5 - BERUE - Fy—b
REDOHRF - FyTVEEHEL, AHFHRKSLH D LD, EHTORREMENEE SN D, B EREBRNT
B SN TR0, KO EHID -14 <, BiLE2EHICEDD 38 5Ll HBICIES Y v MEAR Sk, E
BROFTHEVEDYN B 5, BONERBF CHAUE, FROBPORN HI1X, D -17 - 20 515 & [ U hE~ %I,
& D WIS T2 —E R b D BB~ RIENE S D, AREBROR IS 2 AA UM T
I~ 1 HIRNEA O (LSRR Y 38 BFIR H S 4L, BRREFEDHR SN TV D, AREBFOBMEIL, Z OBREE & [F
KD & DT, ZDRERKE L& L ThiEMiT 6 d,

D O X W HIEAIZ 20 ~ 90 emlE & FADALEICIE, P FVROBHESU - 1355, SU - 113%
PR AS T B AR B I LTS iR ICB L, AN L 722 518 CTh 5, AT AT L k%
ELTHRIB S, HAREBIO L E LTRIELIZ B ORARRE h AL TERSTLDOTHSD, ZOLH57 b
VIFOVIRER T TR CORERFN S, 7TFHI7~ORN WS, 77~ MM Thn RS #s &
NTWB (FEE 2015), BRICHEE AN, HTELT <2 iEX5MTH D, 77 <38 THEBEL

%138 [X|  MESCIRpR o0 EEIEAE
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1 TR LT D &5 IRNIMERR S e o 1o, AIRHIORE PR EN T DL Z &b, T 7 < T
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IR E B2 oD, A7 7 b MfEEgwmS 1| m72 0 Lz, A olimix e LTl b7, I
e b7 T RO EELE B2 b b, BIENICIEE Yy RREFT LR/ 0, Fk 19 FEFHEK - 1
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ThV . K- 25 HEGEEIT > THEIFOBRE L3 Th e wetEr’d b, H- 2b 5SmSR FELZ 6
AR IR O 72 2 BB PO I 1 SIS LI © 7 RIS 72 » TR EHME 2
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