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Rewriting GENMIX program
(GENMIX=Generalized Petrological Mixing Model Program)

Atsushi KAMEYA, Yasutaka HAYASAKA and Teruyoshi IMAOKA

Abstract
GENMIX is a FORTRAN program composed by Le Maitre (1979, 1981). It has been

widely used to assess the generalized petrological mixing model such as,

biotite + sillimanite + quartz = garnet + K-feldspar + water,
as well as simple mixing model such as,

basalt = andesite + olivine + pyroxene + plagioclase.
We rewrited this program to run on Power Macintosh and open as a free-wear through
the internet ( http://www18. freeweb. ne. jp/computer/genmix/ ) .
Key words: GENMIX, petrology, mixing model, Macintosh
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GENMIX &, Le Maitre (1979) 2 & o T Generalized Mixing Model ®OB&FRE LT, AHA1L
FRMIKILFIIBIF B2 EAEMNETNVICES S RANTG Y ADOBITEICH LT SR d
DTH%. FORTRUN TEPNZFDOTT Y5 LDV —R1E Le Maitre (1981) 12X > TAH
AN, EAFRFCIEHSNTE. B, 32—y -3y aryt&pidro T @A
BICERATESETICER L. ZRIHEVOSHARECENL, »oTOTE sS40 FEL
ZHEOLNTWS., 4, E£H51F, Le Maitre (1981) Mtk L7z FORTRUN SiEic & %
GENMIX 7u 2 5 4%, BASIC S %\ T Macintosh ETEIK 7075412 =2—T7 )V
L7z. TO/MawTld, Z0HE L GENMIX DD S MEREE—R~DISHB T TEENT
5. ZO7ur5al%, kO GENMIX LEICHERBEZEOSHTELIERESNE L) 7)) —
727 & LTGENMIX DA —ANR—VZEEBEL, RBVPEHIZY Y 0—-FT&3%L951
L.

1) WARSZILOEYEE () 2) RBAR¥FARFEEFEMER  3) IWOKRFEHEEL



By ¥ BIURRE - SREEE Gl e SR ZE

2 GENMIX DR

2.1 GENMIX EERZEMET IV
KEAERFEICBWTIR, EBE, BEOHBOLHEL KEEDRHEAMTITER L TWaH RIS
OVWTHETENTE., SHENTADIITOEREICL TR S, 2F ) KFET I <IC
WA 0AHLLETEEZND, v 7OMEBIX 1 D THHRICHETLETOMEICE - TS
MLEANTEDLTEEZLEVH VRS, PIZIUTOL) RETVIDS.

TRE - I VA - BA - #BRA = Rilia vonn 1)

IhiE, TREX IO A I VA, BA, RIRAVPRIBEINE I LICE > TRILAS
FIVTELETHEBMUERICEDSSETVTHS.

4, #|ET S GENMIX iE, Z0 L) REAFTHWONTEZET Vi EROSHE
LIEETATO ST ATHL. 2F0, EFLVOROWMBAILH HTTOKRS [@Ly) 2o
WTBARREZELRWE ) 2 ZEMPRPE A ORI, BEARNREARHENOMAEGHLETARY
WKHEETADEI) D ERESERBOR/N_FEEZE > THEIDELZTUTTLTH 5.

LUFIC Le Maitre (1979) @3B % b & 12, GENMIX DR OEAFHE TV %2R KA
5 GENMIX 7588532  TORBZIRY K 5.

22 ERFMETILEMEC Bryan (1969) DEA
(1) i, ROLIHICEEETIENTEX S,
YRE = RAE + A5V A + WA + BER |

(2) DX BRORIZBETHERT 285 (SiO% EORRILW D) A nETHELIZBNT
ZINENX | ~X D% FHD, HAOM W - 5A%E) PpEoL &, FRFITOWTE
TOLHITELZENTES.

Si0, ! Xj=ajxtazxgt s - +ajxyt - +a,x,
TiO, " X,=a1xpt azxpt * * ta;xpt* * +ta,xy
. . 3
O \- . o . . ¥ b
)ﬁﬁ] . Xj—a1X1j+ 32X2j+ + aiXi]‘+ +apoj
e g . — o # o .
)'Jj(:ﬁjn . Xn_alxln+ 32X2n+ +aiXin+ +aDXDU

CZZT, x ;I i FHOMIZETINS | FHOBSORE, a,~a 3{HOLETH 3.
(3) KiZn RILOMBENRT MV x ~x , Z2HW5B L

X=a;x; tazx,++ -+a;x;+- - +a,x, o s ()

RIZ, BASRELD, HEEFIIOVWTOLEADEX L, 3) ROLABIZBWTEHESN
EORSDEE DED T T XTOESITOWTERD, R DOBHMBENMIED LI
TNZENOHORELRDONITEV. Thbb,
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Xi—a1xy—azxg— " * —aixXj—* * —apXp)? asgee 5D

DEESHERNELRDEI Ra ~a , 2 RKDD., THIIBEOHETHL05 1 MG EZ0 L
LCTH#TIERWV.

allontT:
SS_Z Cxp) (Xi—a1xpy—azxy=* * —aixy~ * * ~ap,X,) +...
+ 2 (Xln) (X A1X )y~ A2Xon—™ * * T AiXpp— '—apxpn) =0
FIBRIC ailZDWT
gg_z (Xll) (Xl a;Xpp~ asxXg ™ T aixgT ‘—apo1) Fie v e
+ 2 (Xm) (X A1X ;" A2Xn ™ " " T A XpT '_apxpn) =0

HRpEO 1R SR BEVLIEHBENERD, BERODLIENTESL., ZhIE, a,
~a, DHEERDLILENTE, ETNVOLEY - EADBILORENTE LI L EKT
5.

L2L, ToFFTiE, LFBORM (a,+a,+... ta,) P1LICEbAEw. ThbLKE
ENHDOEFTA 100% 125 VwDTHA. ThiE, HERTHLAILZHRETEETFT NV
DWIAFIZE > TRRAZEE VR 5.

23 EARFWETILEHE L Stormer and Nicholls (1978) DE A4
FEESLT X, HOBEHL00% BB LHIC, 2FVHEBEORM (a,+az+... +a,)
ZLICHWELT, stEIRALNL. T4hbb,

p

T=1LELDOTHS. §5& (4) RiF, UFICXHIcEELZONS.

i=1
X=a1x;+a,x:+ (1—ap.. a,) x, ... (6)
ZZT r=pl

ERC22E EFMRICR/DZRIEICL D, UTICE)ICEENRZONS.

S='Z (Xj—alxlj—...—arxrj— (l—al...—ar) ij)z
n 2
= Z(Zj—alzlj—...—arzrj) el (7)

o oT ZjZXj_ij, Zij=Xij—xpj

L7zh3oT, (7) R& B) RIZAFETIRARNOEVSTHBRERE LT, BERDLI LD
T&5%. T4bb, a,~a,PHEEZRDLILNTE, TEFVOEEY - BAOBRLORE
HTEL. SHICTTTIRHDERHT100% 2% D, FASHRE V) BRI Lo T b,
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24 BERFMETIVERL Le Maitre (1979) DA
BAZEHETVIZ, (2) ROLH) LEMRZETVIENY Tk,
TRDOI I, WBEDIEEOMHERET 5 L) LEHLRET VKN TH 5.

HER + HHA + AE = Yooa + AUVERA + K v (8)

ZhiE, EREEDO—BITHE. ZOETFVOKGEL, 5F TRNTELFETIIMRTE R
Wy,

®) X, UTFOLHIRTIENTES.

a,x;t...ta,x,=b;w;+...+byw, eeee 9
::‘(;\, Xleee Xpy Wl...chi;fiﬁ.ﬁ‘C’C‘,
ar...ap bp..bJdZFDHLTHAS.

b RE2.280 & FARIZHR/NZRIBIZL D,

5=
]

(ar1xy+...+apxpi— biwiy—... = bawaq)? ... (10

[INssl=}
=

::"CS@'{E%S‘%/J‘LZ&E)J:;)L:al... bl"' %Ek&bzo)& a,= 0, az= 0,... b1= 0, bzz
0, $%bbS=0%c@EPNTLEY.
CNTRBEIHBONZVDT, £, GAORROEERZZNEN 1 LHRL TR 5.

Thbb,

p q
Za=1, Th=1 SEL FAE 0 R MR EERRSRD,
]: ]:

n
S=§1 (Zi~a125— AeZy— BaVi—ees = BsVg) Lo (1D

ZZT r=pl, s=q1, Z;=x,~wg

Zi= Xpi~ Xipy V=W~ Wy

L7=25oT (11) & 6) RIFFAET1IROFEVETLHERL LT, BEROLILNT
X5, $hbb, a,~a,DELICh,~b,PHEERDLILMNTE, EFVOLKEY - &
ADBHOWRENTES., ZH LT, HETDH I —HRMIMEDLNL 5AFHET IV EZHRIEY
LIENTELLICRo7. 2 ROL) ZBMAETLVZTTRL, @) RDOX) H—#K
MAREFNVICEBAWNETHALZEPREETHSL. 20O LA, GENMIX &, generalized
petrological mixing model program DM TH 555, T general ZHML TV AHHLUTH
%. Le Maitre (1979, 1981) &, LioHFHIIEOWLTNITY A L% T—F DA ELEFHE
WROMA L, FORTRUN S TEBL, 2V Ea— 2 2FfALEVLICHRELZD
ThH5b.
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3 SEERL 7= GENMIX 7855 LIZDWT

3.1 7077 L0

() 7875 AOMERIE O BITERMERR %17 - 728888 - OS%
¥ # PowerMac G4/400 (PCI model) 10GbHD/192Mb X € 1)
O S MacOS 9.04
7 b REALbasic 2.1.2]

(2) *HEHERE - OS
xHoHEME  Power Macintosh
IO S MacOS9 Lk
HEE=% 174 ¥ FLL

3) £ YA =NV DOKE
GENMIX 7+ V¥ TEN—FF 4 AZ7IZaE—

4) V7 72T OREEBIUAFE
http://www18. freeweb. ne. jp/computer/genmix/
¥ V7 MI7V—=72T7THEY, ITRXTZHHICLTWADIFTIERVDT, &

—AR—TV FOFEHFEZIIREO L, FIHZBEWLW.

3.2 EEREROFHM

Le Maitre (1979) OfER L7:FORTRUNZ 17 7 ADN, KETH 5 R/DFEVEFED
MO EZREIBHETE 200 L) PREVLETHS ). FELI LI, WEHFIZZ, 7R
TP EBINTEY), MEOFAFRRERBET LI LD TES. FHEFzy 7 LIEETV
BUTDEBY THAS.

BER + HBRA + AKX =X —Fv b+ AVRA + K

HEHEREEELILEE2IRT. ELHDMHELFALTHEI LA b 5.
Le Maitre (1979) 12123 ) —2DBIHTTH 5. UTOEFTNVTH 5.

BERB+EHRA+AE+RRA+RBLE=F—Fy b+ AVRA+K+ AV AFA b

COBPNZOWTREIEREROFEMARIN TV R WD, BREOAFH 057 LHREIN TV,
ALF—2 %5t ELLER, A70 7540 05708 Lo,

FLLT “$200H” oL AEICLY, MBFOFEBRIIZLORENHLDOTIE %
W LB L722%, @<RUEE ko7

%3, Le Maitre (1979) Tix, &H ¥ VOB EIZERGTDOEEH 100% 1225 L 951
BRME L-EZEHICERA LTS, R1DZFNICHSLFEZITo 2 FEL X, MEMED
HPESEDZ L), Le Maitre (1981) 1%, RILF—% 2 ffio CTHiEEZITHLRVETHOKE
DIWRLTVE., THIZOVWTHRLERZB TS GHEBREINK4Zz2RBOZL).
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£1 SEER L7 GENMIX 12X A7 A b7 — % OFMERER
BTl BRA AR Y06 hURE Kk REY £R¥ #HE

Si02  37.20 36.70 100.00 37.70 64.08 0.00 53.888 53.630 0.258
Ti02 412 0.00 0.00 ©0.00 0.00 ©0.00 2.376 0.000 2.376
A1203 16.90 62.73 ©0.00 21.70 18.25 ©0.00 19.718 19.433 0.286
FeO*  14.30 ©0.57 ©0.00 29.50 ©0.00 ©0.00 8.337 11.191 -2.853
MnO 0.06 0.00 ©0.00 ©0.96 ©0.00 0.00 ©0.035 0.364 -0.330
Mg0 14.30 ©0.00 ©0.00 7.51 ©0.00 ©0.00 8.247 2.849 5.398
Ca0 0.00 ©.00 ©0.00 2.07 ©0.11 ©0.00 ©0.000 ©0.853 -0.853
Na20 0.13 0.00 ©0.00 ©0.00 1.12 0.00 ©0.075 0.687 -0.612
K20 10.10 ©0.00 ©0.00 ©.00 14.98 ©.00 5.825 9.194 -3.369
H20 2.60 0.00 ©0.00 0.00 0.00 100.00 1.499 1.799 -0.300
Bt 57.50 15.90 26.60 37.72 60.48 1.80
B 2E:55.72475 RREDFEFIR:7.4649
#+ 2 Le Maitre (1969) 2#B# S /-5 A b
7= OFPERR GREIIREEFICES )
R EBRY
RIEMDLEE $i02 53.89  53.63
2E8 0.5750  Ti02 2.38 0.00
HEA 0.1590  A1203 19.72  19.43
ax 0.2660 Fe0* 8.34  11.19
ERRDLEEE MnO 0.03 0.36
¥45/0R/ 0.3772 Mg0 8.25 2.85
AhURA 0.6048 Cal 0.00 0.85
7k 0.0180 Na20 0.07 0.69
BRE 55.72 K20 5.82 9.19
BREDESIR : 7.46 H20 1.50 1.80

K1 A%— METH
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BAMEY Y TNEHEANCTTFZ O,

2 3

5102

T2 AR

A1203

Fe il ANRT

X2 E

3.3 EAEAE
(1) 2%—}p

1T, FBEADOHBERIFRANDTI VAR VIZF v %, BEDT 74 VEHEHA

AREBEZT 7 ANVERRARDT VIR VIZF 2y 7R wnT, OKEKES v 2#7,
(2) &=

M1 [A%— MHEE] C, FHE2ERLAGECHE L EER (M2) T, ANWTEF—
¥ OITE (B8 LH% (7)) #ANT 5. #27L, Lido [R¥— MEE] T
BHFED7 74 VEGAAL ZBIRL 254X OB EIZBEAZ V.

(3) F—F%DANH

M1 [A%— MEE] T, HBROBETT— 7B PEMO—EELY, 774 V%L
ZERLIBEIT—INEFEATIL-EBRDY, ThPhFEREhs (H3). £H5560
BEDEZRARNTELDT, F—¥ 2 ANTZIZETERTTY.

SiO, FOWASDEMIE, ROLEICHLPHZMT LN —EXKPOT T ABRIRTE 5.

(4) FHEOEST

BDRATA FN—%@hd Ll FOIOIRY 5T 5N THEEN 2 21200 5D T,
ChEfo TREDOMEGBOMIZF TS, FULKHMDRAT A FN=28Hh+ & EAIZZEL
B THAARBICEDS. SHEINEDREODWEET, TROAWEBIZER SR
BRI GW. 2D0DRAF4 FN—%fiosT, FHREEBOBRELRILD, FHEETRY v
Y. BHEZRZLENADHETE 2 5.

EDX) BBETHDAT A FN—%M) O2FWET 5. Zhid, KELZKISHOWE
DHBEGT BlZIE P0s5) HRE L RKISHOWEICZZFDERSDVEVHEETHS (4R
ZOHLH5B). THIVIEE, HOMLOP0KTETEICANLTEE, MORXFAF
N—=%ffioT, POsOWHAEZHVERICLT, PO ERLCEHETLIOTHAS.
FHREETRS VWL, MEREPEFIOTMIIIRRENS, T2, ZOHELIOEHS
N5 & AR OILFER S, TR0 & AR OMBENFRENSL., —EEDOTIC
IX RSS & SQR (RSS) AF/RENAHAY, RSS & it residual sum of squares DT, %
B DMK EE R L7-EOEFEEZ 3. SQR (RSS) Lix RSS OFHMRTHB. 2o °
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Biotit|Sillim|Quartz|Garnet |[K-feld|Uater
37.28| 36.78]188.08 .78| 64.08] ©.80
4,12 .88 L] 60| @.88 .88
16.98 .73 (L] .78] 18.25 .88
14. .57 L] .58 .88
a, .88 28 .96 .88
14. .88 28 .51 a8
a. .88 a8 .87 08
a. .88 28 .88 20
18. .08 a8 .88
2. .08 28 .88

QIO IVIVIDO DD

o Ioiooio|lolo|l®

—jlulolo|lojojololn

[ ow| vo
ERIIE

| 3vie6f
7.42383

©
D

X4 FHEHE T

SQR (RSS) &, WEINISW L EFEWOBEDOEERL, TOFHENHENL»ED HD
EBEHELTHWS, COMEINEVIEEEFTVITEEE (B4 BNEW L2k 575,
RLUBEPNLE DU T THEINIIMEL DEFNICLE > TELRY, ZRENICKREADLVLETDH
5.
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(5) ENR & #T
(RISEEE] TEVRIAR & > 243 &, [FIRIEE] Wbz (M5). [ERIERE] (&,
ATRETOBRICEREN—BEREZERT 272 00EETH 5. HiEFROMAKALF
4 ZHIRT, FRIRS V23 L COEBROTF - BSHRISNE., =54 yEBOF %
BFEHIELDBTRRT, PHEOLAPLHNMBELETHNITRLABTE S, £/, vYATEK
7y FBRRLEHEIE, [ax > F+Cl T2 Y vy FR—-Fila¥—-L o7 -7
V7P MITF—=%%R—ZAF (A=Y F+V) $§HILHNTES. HREIF—% O - 80,
MR E A2 72, EIRIAR S 245,
UET—@)DEEZITo72 IR D. BDLGFEIRTRY V%, IR TIEEIX
RAEKRY &2 #{¥.
(6) At
(6-1) Ket&EY 7 +OFH
FREORHEV 7 MU T2 ANTHIENTESL., F U IVOF—7 2EKGET
BARKR, T—I OBV EHRTHI L. IS, 1TTEXT—7 07 (Ba%+1) &
ﬂﬁ(%/iwﬁ+l)ﬂlﬁéﬂfwéﬁhﬁﬁﬁﬁgféé.:@%ﬁﬁﬁofﬁtw
T—=FDAIEIT, CSV X (# =R ERX) TRETHIZI V. /2, 7F X b
X7 DT SimpleText %2 EDTF 1 ¥ TH ANDWHRETH 5.
(6-2) BfFDF—% 7 7 4 FIH
TF—=F AN, ERLCELRET7ANVERETZILNNTES. [ANHEE] T
B T77ANVEBBOA=2—2RRT DL, 77ANVEBBEHOH LY 4 ¥ FIBN
(B6). Z0O7 4 Y FIIWZFAZ by TR ECBVWLEFED GENMIX 7 74 )V (LER
BOT77AVE—EIBETAZL) 2F¥997&Fuy73hE, 774 V) AMIT77
ANVEB—ERRENL., 77 ANBERTATI) v 7 3hET—3%2ERTAH. LEX;

uuuuu T

| EREEE GENMIX] 0

BT o7 - s el 2y, BREAECAnEREELCFE0,

LEAST-SQUARES SOLUTION TO GENERALISED MIXING MODEL ewiwibiomik
Biotit Sillim Quartz Garnet K-feld Water [RICH 4553 K=
Si02  37.20 36.70 198.98 37.70 64.08 ©.00 53.468 53.973 ©.395
Tioz 4.12 0.0 ©.00 000 0.0 ©0.00 2403 ©.000 2.493
A1203 16.99 62.73 ©.98 21.70 18.25 ©.09 19.667 19.244 ©.423
FeO*  14.30 ©.57 ©.06 20.50 ©.00 ©.00 6.431 11.110 -2.679
Mn0 .96 ©.60 990 0.9 ©.00 ©0.00 ©.035 ©.362 -0.327
| mgo 14.33. 000 9.0 7.51 ©.60 ©.00 8.342 2.828 5.514
ca0 .08 ©.66 9.86 2987 ©.11 ©.00 ©.088 ©.846 -0.846
Na20 ©.13 ©.00 ©.00 .00 1.12 ©.880 ©.076 0.679 -0.684
xzn .16 ©.06 ©.99 0.9 14.98 8.0 5.892 9.888 -3.196
268 ©9.06 ©0.00 ©0.00 ©.00 100.00 1.517 1.673 ~B.156
E{ 99.71 100.00 186.00 99.44 98.54 100.00 99.831 98.983 ©.927
ﬁﬁ&? 58.3¢ 15.64 26.03 37.66 60.67 1.67
|RESIDUAL SUM OF SQUARES (RSS):S5. 11331
|DISTANCE BETWEEN TWO ESTIMATED COMPOSITIONS(SQR(RSS)):7.42383 |
8% : LRoHEE. MEBZED TCHELTOXRT, |
|

5 EV
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| Z7A00RE: | R RGO HETT . REER T 2 T A THCE SO, |

1 ak-.-'-.--.!l-'.-.
I ; i Biot... Sill... Gan... K-fe... Plag... llne...
|| TooleS et sie 3720 36.70 37.70 B4.08 52.7

412 600 ©.00 0.00 0.
16.98 6 % L

3
on
wu
- @
g
o9

coosoeds!
OO WO
PO WeO

3
8

NN

®
8
DOONNDO -

NEBoeRe

SR .o0one®

g88888Yy
88839883
$85-388%
83958882

2.
a.
0.
Q.
8.
9.
9.
.

S50888
ovsaloos

6 774 VEEEE

FUTNERDTLL, KEOHETIATOEA (FTvY), [ANEE] O 4 Y FY
DFERICHEETE (Fuv ), WERF VY TIVOF— IR —FIla—TE5.
(6-3) HIEMEIZDWT

—HRICANSINE T — & OEITEARHLZHEICE > TROS Nl DOT, AFHZ 100%
KoTwiw, LoT, GHHETZ2AETEED 100% (245 &) ICBRITOEEZHIEL
M (CCTIIMEMETER) 2FH LT LTWS. WMEHEZMY 2WEEIE, x=a
—DOFFRl - MIEMEEREZBIRTH LRI LT B.

WEMEZ RMIED T RS, MEEAHOF =y 7233 FRIEADENZTF—%
DIETEREZIT) 2D TE 5.

4 GENMIX OBRZEADIEH

GENMIX % &D & 9 ZGHEICHHTE 259 % AN 2B CTHET 5.
41 BERVMMEERORIL

Wood (1978) &, 74 25 ¥ FOHMKINTIT- 2 EAFNAEOREE, UT Ok &0t
VERDEF N ZRE L7,

Kb RE = MELEXRE + A S VA + 8ER + A + 7% Vs
(FTIE, BEST L11=C64+ Ol +Pl+ Aug + Mag &3 3)

GENMIX I27—% %2 AJ1, itEZfTo7 (R3). ZoEEMERILIE,

100.00 = 51.80 + 3.93 + 2549 + 1556 + 3.22
L), ZTNOEEINESY L ERY OB G OMBEETIZE A E%v. RSSH 00556
ERENS V., 2F ), EFIVOROMBIZH 5 TXTOERG (BILY) 2oV THERNEI L
LTWiaWnZ ElilhD), TOEFIVITRENTHRPERITEZ o 2RSS W & 2 Fk
LTwa. #IZ, b L RSS 2AKE I, EFNVIMSPDORENRHHZ ERREL, B
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&3 KEEOEER ORRGEE
*#*sxxxwsrs | EAST-SQUARES SOLUTION TO GENERALISED MIXING MODEL ~ **wkkkxxx

L11  C64 Ol P1 Aug  Mag RIEY E£Y #HERE
Si02  48.61 49.01 37.00 53.51 52.54 0.13 48.610 48.660 -0.050
Ti02 2.78 4.03 0.00 0.00 1.31 19.01 2.780 2.904 -0.124
A1203 14.59 13.52 ©0.00 28.38 2.31 1.21 14.590 14.636 -0.046
FeO*  13.06 15.04 29.44 ©.77 9.07 78.04 13.060 13.069 -0.009

MnO 0.20 0.25 ©0.34 0.00 ©0.00 0.61 0.200 0.163 0.037
Mg0 6.30 4.57 38.85 0.00 15.44 0.90 6.300 6.326 -0.026
Ca0 10.88 9.17 ©0.37 12.12 19.33 ©0.11 10.880 10.865 0.015
Na20 2.83 3.12 0.00 4.06 0.00 ©0.00 2.830 2.651 0.179
K20 0.46 0.75 ©0.00 0.16 0.00 ©0.00 0.460 ©0.429 0.031
P205 0.31 ©0.56 0.00 ©0.00 0.00 0.00 ©0.310 0.290 ©.020
& it 100.02 100.02 106.00 99.00 100.00 100.01 100.020 99.992 ©0.028
#Rtt 100.00 51.80 3.93 25.49 15.56 3.22

RESIDUAL SUM OF SQUARES (RSS):0.05559
DISTANCE BETWEEN TWO ESTIMATED COMPOSITIONS(SQR(RSS)):0.23578

L 5 LI R ZRE, Cod: HMbL-RkE,

Ol: A >7 > A, Pl: &KHA, Mag: 7% ikl
#4850 L11 =C64 + Ol + Pl + Aug + Mag
# IE MEEZEDIICEE

HRHOIEE D LN H5.

4.2 ZERRICDIRIE
—RIZEBEEAFIIB VTR, ERSORZLFHBETRAT 5568121388 OBE
RZHVS., LaL%d s, SMREBEEN,»L25FNOERICENT, RES ARG
PEBRICRI o728 AL 72021, YO BEENZ5HEICED  GENMIX % H
WREED AR TH S I .

TEUR + &R + AE = XURYV—F[ + T72F A + K
(FTIE, BB T Pre+ Chl+ Qz =Pum + Act+ Wa £ 9 5)

DEBRIIEEZREL, EBICHENACTRELZEATOERLY D EPMA FHifE% AT
GENMIXCHFET % & L& 9. {LZERERD & 9 HEWoBERXEMEH 12, GENMIX 2%
DEPDEPMA S/ ONIBILMOERLDT—5 2 AL, §HEE2ITo7z (K4).
ZORER, WL
8391 + 18.86 - 2.76 = 96.37 + 6.38 - 2.75

Lhol:, TTTRHREEKDOBEENSSA FALELZoTWED, 0L BRI LIZFHRRTIZ
HYZBRCOTETIVIIEHSNLZ LIRS, L2L, BLRBESAFRERo-AHEL
RO HIIFIZF UHEMNEZRLTWAE I LIZRDIL. Z0BE, EFLVORICTBNT
AFEEKEFODIZANZZ CEHET S L, MEHEOERILIZIIZT S X ICEE L, RSS 130.94
EB. TDXIBREE, BHIBWTERIZBI o TWAEKR RIS

TEIH + &BH + Kk = SyRY—F + 72FIRA + Ak
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T4 BRSSO GE
*kxkkkaskx | EAST-SQUARES SOLUTION TO GENERALISED MIXING MODEL ~ **¥¥xkkxx
Pre Chl  Qz Pum  Act  Wa RIS EESWJ %ﬂﬁi#

$102 42.86 30.31 100.00 36.80 54.84 0.00 38.914 38.963 -0.050
Ti02 0.01 ©0.50 0.00 ©.01 0.02 0.00 0.103 0.011 0.092
A1203 24.41 17.61 ©0.00 24.74 0.41 0.00 23.802 23.869 -0.067
FeO* 0.75 16.09 0.00 3.27 14.11 0.00 3.663 4.051 -0.388
MnO 0.06 0.40 0.00 ©0.28 0.20 0.00 0.126 0.283 -0.157
Mg0 ©.03 21.65 ©0.00 3.05 14.98 0.00 4.108 3.895 0.213
Ca0 26.89 0.17 0.00 22.70 11.68 ©0.00 22.595 22.622 -0.027
Na20 0.32 0.00 0.00 ©0.00 1.43 ©0.00 0.269 ©0.091 0.177
K20 0.01 0.00 0.00 0.00 0.06 0.00 ©0.008 0.004 ©0.005
H20 4.45 12.00 ©0.00 9.00 2.00 100.00 5.997 6.049 -0.052
& & 99.79 98.73 100.00 99.85 99.73 100.00 99.584 99.838 -0.254

= "
Rtk 83.91 18.86 -2.76 96.37 6.38 -2.75

RESIDUAL SUM OF SQUARES (RSS):0.27068
DISTANCE BETWEEN TWO ESTIMATED COMPOSITIONS(SQR(RSS)):0.52027

il 7 Pre! 7N, Chl:#kiBAH, Qz:@ FA¥, Pum:@ /Sy~ —f, Act: 727+ /W4, Wa:K
il%s Pre + Chl + Qz = Pum + Act + Wa
fiE MIEMEE DTSRI

UARRENS., ZOHLERBELIBEVHBRLTVL L TFHIN, RESRALKISEHET
RO MG E ONIEE D &0, LAMRERS ETOFYIT L5,
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GENMIX (34, #—RXKABRRIIBWTMVEROK L ) KOS5 ETHMAKRE
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%5 HEROBRSOERERE
*xkkxkxkkx | FAST-SQUARES SOLUTION TO GENERALISED MIXING MODEL ~— **#*kikkx
Bt-1 Ti-Bt Phl  Etn Ms Tlc RIGY Y HRE

Si 5.4841 4.00 6.00 4.00 6.00 8.00 5.484 5.484 0.000
ALCIV) 2.5159 4.00 2.00 4.00 2.00 0.00 2.516 2.516 0.000
AL(VI) ©.9372 0.00 0.00 2.00 4.00 ©0.00 ©0.937 0.937 0.000
Vent 0.3975 1.00 ©0.00 ©0.00 2.00 0.00 ©0.398 ©0.398 0.000
Ti 0.2905 2.00 ©0.00 0.00 0.00 ©0.00 0.291 ©0.290 0.000
R2 4.3748 3.00 6.00 4.00 0.00 6.00 4.375 4.375 0.000
K  1.7929 2.0 2.00 2.0 2.00 ©.00 1.793 1.793 0.000
& & 15.7929 16.00 16.00 16.00 16.00 14.00 15.793 15.793 ' 0.000
HERRLE 100.00  14.52 40.88 21.63 12.62 10.36 :

RESIDUAL SUM OF SQUARES (RSS):@
DISTANCE BETWEEN TWO ESTIMATED COMPOSITIONS(SQR(RSS)):0.00006

i 5 TiBt:F%vREEH, Phl:£EH, Etn: 1 —AXMF+4 b, Ms: AZEHR, Tlc:BA
%X Bt-1 = Ti-Bt + Phl + Etn + Ms + Tlc
M IE HRIEMEZ b $ICEHE
Z DAt Vent: 6 BUALFE IS BT 5 EHH,
R2=Fe + Mg+ Mn, K =K + Na + Ca, Si+ Al(IV) =8, AlIV) + Vent+ Ti+ R2=16
F& v BREFOMEEFEMIHVREROMMIE, thE (1990) X3

B A EE T TRk LTI,
FH&eE =LVAZAL b+ + ANE
LIREENBDS, EBIZIZ

Fa + BiRE kol ANV b =
LVAZA b + gRlsh7zaml + ghlshig®e + gfeLiAv b
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[Xi] = [a3] x [W;] + [bi]

el vl

i: 1~n, nIEMEITA

it 1~m, miZ&HETHER

X i ZBBOWET 1~ DOXHHE (cps)

a I HHOWET A ¥ THRIBENZFEBOTHED XHEE (cps/ppm)
W;:j HFHOTEDRE (ppm)

b i BHOWES A Y IZBITBNY 775 FisE (cps)
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