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1] 10 G2-81-b, 1]VH| 1| [b-2| W] W |G2-80-b, 2, V(2). GI-81-d, 5, WA(1). | NAROUER,
H3-81-a, 1, V1), 1R 2N 8 (5). KALRAL
1|1 Ge-sd-b, 2 [VE[ L[ To-2[W| B | IR0IB W 901, HE, MRLAL
1| 12]G2-82-b, 4 [VN[ | To-2|WH| B | G2-82-b, 4, V{1). (Ho2W W10 (1). | RAGERER,
LR RLAL
IL) 181 G2-80-b, 1| VM| 3 Ib-2 | B | ReE| G2-80-b, 1,V (I}, Tb20 MELL(0). | RAWCRS,
JtLR - RERL
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o #9ATREOWE

W 9% R R nsnlunm

0| 14| 62-82-b, | VN | 3| 16-2 | M| B | G2-80-a, 7, N (1) b, L, V (1), G2-51- | ARCREA
¢, 4, l8 (5), H2-80-0, 8, HR (1), MLR RLEL,
M2 W12 (11},

115 62-61-c, ATHA] L[ [o-2] K] K | 62-81-4,4,M01), G2-82-b, 3, V1), | BHAci
H2-83-4, 1, V01), IEb2N M13 (), | AERLAXL

11 16| H2-80-4, 5 (0 V] 1] 10-2 | M| W | (Bbol W14 (1), LR RLTML

11| 17| H2-80-0, 3 ()] V| 2] Io-2 |6 W | [Bb2Y BR15(1). EXLR- RLEL

1| 18 | H2-80-b, 2 (] VW[ 1] 1o-2 | ®H | W | H2-80-u, 2, V (1), R3 (2), V (3). A7 (1), | WXLR-RLAK.

H2-80-4, 5 (1) VE | 1] W6 H-Bl-c, 4 (2}, V (1),

1320 316 (13),

TU[ 19| G2-81-¢, 3| VE| 1| Ib-2 [ B | B | 1b2H m17 (1), BILR - RLAL

11| 20| B2-0-c, S(O[ VR 1T To-2 [ 0| B | %620 ME18 (1), LR RLAL

11| 21 [ B2-80-a, 3 ()] VA 1] 102 [ W8 W | IEbem BBLO(). EALRFRIIEAL

T0[ 22| G2-B1-c, 4 |WA| 2| Uh-2 M| R | IK02H 20 (2). EHLRAL

0| 29[ H2-81-1, 6| VHQ 1] (b-2 | W8] B | RN BR2LAL). EALRAEL

10| 24| 62-81-¢, 8| VH| 1| (b-2 W% | W | G2-81-d, 4 W(1). INbal W22 (2). | RXLRAL

11| 25 | B2-60-, 9 ()| VA | 1| [b-2 || W |H2-80-a, 5030, VOO, W7 (1), (), | AR
DN 23 (4).

11 26 | H2-80-¢, 3(Lf VA| 1] Ih-2 | Bk B | (2N MB24 (1), LRI

TU[ 27| He-82=a, | VW | L[ 1v-2 [ Fk| W | CEvol BK26 (1), WILRAL

1028 G2-82-, 6| VN[ 1| To-2 | Wk W | [Rb2H W26 (D), TRRLAL

10| 29 | H2=81-c, 4 (0] VA [ 1 [ To-2 | W] W | (Wb2H @27 (D). [

11|30 [ G2=82=s, 2| VH[ T To-2 | W[ W | (RW2N W28 (1), (TR

T3 [ 31 We=80-b, 2 (0 VO L To-2 | W[ W | (Ru2H BB2S (1), [

1] 32]H2-80-b, B[ W[ U] ro-2[RE} B [ mb2E Wkso (L), ERL

11133 | G2-83, TIEE o te-2|BK| B [ Tb2E ®31(1), Ry, B

11 34| G2-81-d, 2[VH| L[ Iv-2|/] E | IN02W 32 (1), [

L[ 35 [ H2-81-a, 1| VA| L To-2 | M| & |H2-81-a, 1, V(1) (028 BRSO (2. | RUAK

L1 [ 36 [ H2-80-b, 3 (1] VA | 1| Wa || 0 @] Ko-B0-b, 1,V (2). Fall BKL(3). [

11|97 G2-80-d, 5 | V| L| W || 0 & | Wl K2 (1) R ML R

1T [ 38 [ H2-80-a, 31| VW | 1| Mo || 0 @[ A2-B0-,502), V{0 A4, 62, v (1). | GREELRAL
Wil 3 (3).

17|39 [H2-82-c, 4|W| 1| W |WH| B | Whall B30, AL

1140 G2=82=a, 2| VW[ L| Wh | %K |0 & mom W10, Bl

TT[41[G2-83-c, 1| VA 1| Ve M| W | H2-88-b, 1, V{1), VoK BR1 (1), TLLRRL

TU| 42 G3-80-a, T[VH| U] W [0 R|G2-80-1, 1, ¥ (1), W6 M¥I(). TS, AAX. B

11 43| G2-80-d, 2| VN| 1| W | %W | W | VR W2 (0. T AL

7 _BREE-R

[BE[ P 4 K | AMES [M[ak[GH] EXA0E a i [ 0 %

10|44 F K | He-84-d, 3| M| L[ BWG| 2.91 X 157 X 0.98 1.0

11] 45| ARWTEE | 62-80-, 2 Tl_llli .23 x 392X 1175 38.1

1146 EF K | G2-80-c, 4 [ HE| 1| M4 6,01 x 568 X 2 40 62,0

11 (47 & B [G2-83-a, 1| VM| 1| ®AB[ 9. 54 x 4,77 X 5 85 375 0
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1 ¥UZA5BWHIMBEERT7 1 v al b3y TEKNE
WRHB RN BKR T
(1) @Lwic
HETERTOX T ASRE,SHE L ANMRERH A LRI BHER 282874952
Py s ERMETRIELOT, TOMBERETS,
(2) 2HRA
AL b ICHEBRROBE ChHE, *YA5- 1RVIES6. ¥9A5— 2 A TA~WE
EWTHRHLL 7L A 2 R oHE LA b D THE, BT EERMESI6R THESAL TS,
(3) 74w a3y o EftME
FAvay b Iy 2EMEE, —RICALFERZEIZE 08 - HIASNEHS LV IFEEL
B, FTRbET74 v ay by 2 MRBENIRBIZ - THLBRES COBERMERT LD
Thod, LrL, 8RB VIEDBRLLIIN 74 v ay b Ty 2 B2 ME LRI
i3, TORPLHCEBRZA v aY b Iy P OBMIMEERTHE, 74 v>ar bIvom
HEDORED, HLTEEABUZL > TG bR — BEFC B 5 KOME—THIL,
WEShAFRMEEEENRBRELOIL 1025, SOL ) PHA S, Bk, S IME L 7He
LRREADT A 23 b7y 7 EREMET 2 RENIE LS, SAOERICHVLBEHIZ, B
BACESLERELoTE), —RLTRESHALHAFShELOTHoT,
Fleischer et al.(19T5HBEXIE, 74 v ¥ a ¥ b o v 2R (A) X, BRF I AZo0nTORE
BAHLPISATOABEIRRRIC I I HNHEND,
A=t (ps/pi) pd
CIT, pPSREARTAvvav Iy o HE, p i RERTA v ar b Iy JEE, p didll
RYGANOBRT A v ¥a v Sy o BE, CRENTHE, RIS, B—0BBEL,S 26D
BREHEL. 2023 @ BH 5 A L L bCIBKEEFHHERO TRIGA Mark T EESR
ETHRPETEMME LY, 06k, Cho 2HORME (—HFRART71vYa v Iy 2 BEA.
WHIERT4 v a ¥ 2 Iy 2 BRATHE) PERICUEL, BEEONAFRET 2 1008
L#ze 20T, BHHF # AV CBTTIHMOIy F 2 72T, Ty F U YEOL A %KD,
INEHFWBRAT TARL . BECHMIISTIRMAQB) FBMEhiv,
(4) & R
BONLRHRLEBIRT. 2HOREADLBLNLERMTENFRA0400%E, 19600ETH
oft, B, FREBIBECETIHBEE, 204005 LTIRL 0 TLE00E, 2 0 3,300
A%, 196004124 LTIE 1 0 TL00%E, 2 o TISN0ENREFNE,
E 2 374
Fleischer,R.L. Price,P.B. and Walker,R.M.(1875)
Nuclear Tracks in Solids:Principles and Applications.University of California Press.605p.
BKER] (1981)
THERMFC LT 2 BEER OBES, HERFE, 35, 2672713,
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#8 SUASHBHEREENT v a3y JERAEER

sample Ns ps Ni P Nd [ Age
¥uA5-1 185 271 2000 16.1 2000 20.2 20400
#A5—-2 144 26.0 2000 16.1 2000 20.2 19600
Ns :HB719¥artTv2¥ (racks)
ps :HRETAv¥arbITvrEE (tracks/ of)
Ni :#R71vya3v b7y 28 (tracks)
pi BRZAvay Ty rEE (X104tracks /o)
Nd BT 7 ACHg SR 71 v a3 b7y 7 ¥ (tracks)
$ : Bl T-E (X 1014neutrons,/eal)
Age : R (years BP.)
%N % | BH | UoF | @wN | W oRE S Woox
#9A5-1| fith | 0-99-a 2 | e | mu-2-4-5
[¥ox5-2| m® | R-@-b | 20 | WNTH | BM-2-4-8 |7147@knt
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N EREEEISR

2 %925 THEMEHTISOEPMASH *1
vitizyanted B B

M) #& 5
FME L, TR O £ > & — OEKIIC & ) 1997E1LA ~ 19988 4 Al Ty
FH A LY AAEHIToEPMASHORRE T L0V OTHB,

& FUA, HEHE b, XNBMEHT 77 OEPMASH
<H B ERT-FITE,
(MELY SHEE
RWH T A %2
wmPIE %2
B SWCHTEEMNL, RO0F7IEPMASHRE—KRDOWLTHE,
(B  BRSHBE PMARA v b HTE
(%S EPMASHRE: OABTH] X A-8800M
(BFEH) MARTEPMANERERT ¥ % Kl
KWH 7 AEPMARIERRT— & # %2
ANEEPMARIEHRRET— 24 %2
RS HR =3

(2) SHFmELHE
OREAMBE PMALC S S THEMF

EPMA (Electron Probe X-ray Microanalyzer; TL # bo¥ Fu—-7X#iw4207+3
A=) i, WRLZBFE—a% T THRRICHNL, 222 06RETHEX#MO R~
7 EAED ECRAARBROERHEEEHOC I AN FHETHS, BFY-LRER]L s miik T
TN AL ENTE, ZOROAMHETOUEEE, +4%b b LHROMRDA E SI2HE
FELb0embTtho, EPMAORAOKEI:, REOBECHRYEHCERICL-TRE
T, MHBETHRRORMEMBELLZNL, TOL) 2AFHAEERCRELSKTES
RAlzh B 0w, WELEREROBAONEDET CHERBORT L otElRtas =
LHTES, EPMASHERIZ, BFRMRIHRIHEXMTES (WDS, Wave length
Dispersive X-ray Spectroscopy) T3 Z izt o TSN, NabhbUFTOTATOL
EAME L EHMICAHTES,

S BN IE X @ I e RN TR (EPMAMITERE, SAEFHE] X
A-8800M) 2BV THMETor, EOMBLLUTICRRE,

FTEMET 5ETFRENTAATORETFRUE 4o Td, SOL ) HWHCETREEHT
&, TORMRPLATHAOURE b 2XiR (FEXH) »*BETH, 2ORLF— (HR) &
BFOMNBEETFREZNLRATERORMEBI AN F IS Ly, COXROEEEIHTEIE
KEh, TROEUGHICEE, £, ThELOBFERREL L OMEXBORELMEL, Wik
HEEHSB LI ERGITOTREZS,

a7



L= s Sop )

fea-¢ STob ik |

SESEBEORREY, SABTFRHDEOECETESL 2 ARNOBE, HHEN L EEEY
BCI—F4 7+ EMREE LS, BKE, HERHEICLY, & & F-Hr2LERH
RHICH BT B, TESTT DHSILER Y — HHMEITI . SED —HFEITOIL,

KINKEH e BEA CHFBERES Lo L, ERSEETe, BEBORUY 7R LEEWO
MHME L ERERAL T, HIETG~125p mOMFTRERTF EMEYT x mOKIA 5 ANTFE
SHREEE LT, SENAICERL, EL, FRCSLERAIEESE (BR) £fTbTicE0
O LA, BEMN R - X 2R A0, BFETFHN] XA-B00MDE
PMASFEREEAL, —EY 0 0RBEONTIHLT, K4 > Mifiefiof. BL, 24
EHORTFHERD bvile, L LOETEMTICHvA. £, FRTIEHEMEC v
E3IEAERMR T OO Y RB L) 2, EPMASMT T2

(3) DIFBREER
#1485 [(Mg,Fe)Si0d]

SHERBIRLY RS #4 F(MgSi02)E 720 ¥ 54 F(FeSi03) L OEBhTH), —Hi
(Mg, Fe) 5103k ka5, #iHMED(Mg0O+Fe0)/ Si02E ViEOf#MIL 1 HI#%THD, —
#, EOMg0/ FeOENEEHNRAOEBREL XL, BFELR L OWBNLBELRET S (F/
1983), L#AtoT, (MgO+FeD)/SiO2E L HOMNEMERT, SAMGORRIZGATE
Ao —H, MgO/ FeOENLNMEMITH NG OFMOFR LT A—5 —L LTHHTES,

ERBOMg0/ FeOENMEORIEMOABIBEEE)Z, WERRETIES (, Ei@RanT
DTN SOELTH D, EWMEICESEALMARARTOETRERIFOWNR(FIE) £ HT
LOTHE, HEREENNEVLORFIFRES2IZE-EAOK T 5% 2 REATHLZ LERT
A, Ravbol, BcBRORTHLE5Z L3RBT, LEAT, #HROMg0/ FeO
ENEOBMBMOSHAIERE, T, MEMRELHVT, HFEEOLEEROFHEISAMTES,
HHZE-WEON TP 6% AR A RERLOLBIIMg0 ./ FeO £ LLOREH O T o4 L #
BREELHOCHATHIN, B4 2EEORT»L 2 M HARERTOLEIL, £0HlETY
WLEREEOMEIKE VD, HEEOAHEBEZHCTTIIZIVFELTHE) LEILNE,

SEDOMIEE OMERER £ ERFEVEOFAEIBFRD [#MFTHEE PMARET—» %] 12
Rl T, ERBOMNE-KEL ERFELROSHEE, HELELTVADIZ, EVIHHED
LOEFNV—TTEIBRIT LD,

i LA 19RBOR T, £0(Mg0+Fe0)/ Si02E L IEOTPHMALINKOREICAY, #
FRETHHILEFETD (£10), MgO/ FeOE L LOBHERIRMK 4-7 2 BT IZH8e
itk Ewion, MEEOIFEELHCTEEARTRETo 12 (X1, #12).

(38-p1)
B R b oM TR ORISR T OREITH B,

[ % # | KIEE | (MgO+FeO)./SIOZ Vit | Mg0./FeO £t |
[ k4-7 | Tac? | 1.03::0.03 [ imxon |

Ta-cKILRDFHME L BT 51wz ¥ # Y CI15Ta-cKIWKO BB O HE U TO—K
RIRLTHET B E, (MgO+Fe0)/ SiO2ENMHOTHEILE { —BT D41, FHWEIRA
K4-T0I33 3708  THE—ZHBOMIMETHE I L ETHETE, T4b5, K4-TEHHIE



N AR
TRAMFRAILLA L HY CLoTachIlKIZd S & & IXME:Z L,

] KKE | (MgO+FeO)/Si02 €1t | MgOFeO E it
YC15-A-6 a-cl 0.8420.01 1.7940.33
YCI5-A-7 a-c2 0.95£0.01 1.83:+0.40
YC15-B-4 ‘a0l 0.94:£0.01 1.75+0.33

(38-rP2)
S EToMEE L ONHIREESENTOREATH S,
(MgO+FeO),” Si02%E M HAEH : 1.60~2.90

& 5 Kilik# | (MgO+Fe0).~8i02 E i /FeQ € N1t

Kdi-1 1.06+0.02 2.0140.27
Ké—2 1.02:40.02 1.93+0.19
K4-3 1.03+0.03 2.24+0.45
Kd4—4 1.04+0.02 2.10+0.35
K4-5 1.03+0.01 2.20£0.27
K4—-9 1.0210.03 2.06::0.28
Kd4-10 1.03+0.01 2.15+0.42
K4-11 1.03+0.02 2.42+0.33
K7—-1 1.02+0.01 2.1240.36
KT-2 1.02:40.01 2.071£0.23
K7-8 1.0240.01 2.13=0.24
KED1-8]| YoPsd 1.02+0.02 2.14+0.32

(38-P 3)
SEEERMME L OMINEABHREFORETHE,
(MgO+Fe0)/ Si02% L HEH : 1.40~320

® % | Kk#E | (MgO+FeQ)/Si0% €M | MgO,/FeO NI
Ki—8 1.030.02 197036
K5—1 1.02:0.08 2.5220.50
K5—2 1.03£0.02 2.14£055
K53 0.980.03 1832069
KD1—1|YoPslL#h 1.0220.06 2.31£042
KD1—2 YoFPslEBH 1.020.08 236062

#EIR
HNFE (1993), [HIORSEMMTE] 2, AABNRESE pl73, HAHME
AHRE (1993), [BUAHAGTE] 2, OXSORERE p177~189, FAHES

@

1 FBE [l ¥ v A HHE ME ENEHEM T 7 7 EPMASHBIEBER] 1986 (SF4 o2
BAQH) D557 ASHEES LU o ATREOMBIZINT 5 M5 T [+ 7 A5 TREEM 7 7 7 DEPMAS#)
ELTHMRLLOTHDMAERO ) LRFNEEPMAMER R T~ 7 @0 & WSS L R0 L 12

H2 % ASHEF ¥ 7 ATABOMROKL Y 5 A ANEOMTTOA T RVAL, (KLF T 2 (DANE @
FULWE L2, LA T okl F 7 AEPMABISES R 7~ RANBEPMARIER R 7 - Y RLBWL Tvw,

#3 PRRERIWE L, o)
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N ARSEEN G

#1] K5-1 EPMASKHER—RE
‘ EPMASMTRER—HE
BH A : KS-1 SEEN: ErEE £ (Mg Fe)SiOn ; HECL AL MIZ. SEAR: 1$~%
ET) Siﬂ:"l‘iﬂl |A1203| FeO |MoO | MgO | Ca0 Na20| K20 [C203] NiO | Towl MgO/FeO [(MgO-Fe0)SI02]
Lt o) wk|wm® wmE| wE ws| we | ws wk| e {
T SLa8] o1l 14| 78] 04| 2560]
7 Sl Gi0, 693 Wel] om] B T
k) 104 07 071 was| owl 3| 100,30
L) ET ] ) ) I ) Go3_ 10044
3 S| O 130 1635 0sé| 295 140
[ S| 038 eS| £ I )
7 74| 038 . 095 i
L] R [TT)
7 @] o |
10 O amf
T T o33 L7a]i6ad_osa]
[E] Si80] _oie 1M| 1531 aan
13 5262 033 LSS| 16.95]  0.64]
L] CEC ]
5] TI_om| i s
0] 038 68| s 087
17 [E]] 16.54] 067
it o7, i8] 063
19 037 .06 | 1761 0|
i) ]
FH 4] 1.13] 1838] 0.77]
52) 011 038 2@ O
SBHE 1 K5-1
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.=é‘ 1.08
=
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I
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N AREHENR

EI4 K5-2 EPMASHKE—RR
EPMASTRER—HR
BAE S : KS.2 BT HTL (Mg Fusion ; DRRC AL Mal.  SHERM : 15~
& Si02 | TiO2 |ARO3[ FeO [MaO [ MgO | CaO [Na20[ K20 C203( NiO [ Total | MgOrFeO [(MgOFeOVSIOZ]
|FEAST (W% i | w | e (% | B (% eS| e owe® | w® | w® | (molma) {molimol)
000 0m| 008 100.79 pE] K]
o oo  o.ool

L1

Fp : KS-2
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1.10
1.08
1.06
1.04
1.02
1.00

0.98

(MgO+Fe0)/Si02(mol/mol)

0.96

0.24

0.92
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EE BHKS-20#5EEEIRSELLSH
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$i5 K5-3 EPMASHRER—HE

EPMAGTER—HR
2 (Mg Fuysion ; DRCs ALMRW. SUAR : 1522
Mz0 | MgO | CaO | Na20 K20 [Ci203 NIO | Toul | MgO/FeO |MgOvFeO)SIOn

&l
50.56)
31961
20 3096
FEHW | 3L7
LT

Total Fe as Fo0; Fe203=1.1113Fe0.

g K53

112
1.10
1.08
1.06
1.04
1.02
1.00
0.28

(MgQ +FeQ)/Si02(mal/mol)

0.96
0.84
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0.90
120 140 160 180 200 220 240 260 280 3.00 3.20
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16 K7-1 EPMASHRR-HE

EPMASHTRR—H&

SR 2 K71 SRS : BHWE ; §5 : (Mg FaSion; WECs ALMAIN.  SNAR 150
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