AM-91-457

Coronal reaction textures in garnet amphibolites of the Llano Uplift

William D. Carlson, Cambria D. Johnson

For deposit: Table 6

American Mineralogist, O, , 756-772.



Johnson and Carlson: Coronal Reaction Textures in Garnet Amphibolites of the Llano Uplift

Table 6 — Page 1 of 10

EQUATIONS USED IN STEADY-DIFFUSION MODELS ‘

[This table is intended for the data repository rather than for publication in the journal itself.]

In this table, notation follows that of Joesten (1977), as extended for boundary fluxes by
Johnson and Carlson (1990). Superscripts identifying interfaces between layers (e.g. '2-3") refer
to layer numbers indicated by a header at the beginning of each set of equations. Mineral
abbreviations are as follows: : 'Alm' = almandine; 'Aug' = augite; 'Hbl' = magnesiohornblende;
‘Hyp' = hypersthene and ferrohypersthene; 'Lab' = labradorite; 'Mag' = magnetite; ; 'Prg' =
ferroan pargasite; 'Olg' = oligoclase; 'Omp' = omphacite; 'Qtz' = quartz.

In the boundary-flux equations, fluxes determined from the material balance have been
assigned entirely to the outer boundary of the reaction band; i.e., the fluxes across the contact with

the central gamet crystal have been taken as zero.
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EQUATIONS USED IN STEADY-DIFFUSION MODEL OF
GARNET-QUARTZ CORONA

Alm | Olg + Mag | Hyp + Aug | Qtz
4

1 | 2

| 3 I

Material-Balance Equations

v;i'(2)+300v +275v OOOv;:g=O

vz(z)m+196v +125v +OOOvMag=O

+163v +000v +300v =O

MgO O49v +000v +OOOvMag=O

Voro *+ 0.67 V2 + 025 VG2 +0.00 V2 = 0
s02 275v OOOv"a+l99v +200v =O
vi'lg +125v +000va+001v +003v =O
+OOOv +300v +O99v +O36v =0
'vid'zo+000v +000va+092v +()70v =0
Voo +0.25 Voo +0.00 Va0 +0.03 vi> +085v32 = 0
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34

34
199v +200v +1.00th1= 0

34 34
A103 +001v +003v +0.00th1—0

3-4 3.4 3-4 34
vFeO+O.99 vap+0.36v Aug+0.00 vQ[z =0
0.92 0.70v>* +0.00v>* = 0

+ v + v I thz—

3-4

003v +085v O.OOvQtz =0

Steady-Diffusion (Conservation) Equations
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M Hyp
+Te + I
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A
Hyp+J “g

+Je0 +Veo = 0

Mag 1-2
*Jsi0, * Vsio, =

Mag 1-2
+1J A0,

Mag 1-2
JFeO+vFeO =0

M 12
Brvio =0

+] MgO

MgO

Mag 1-2

+J.°+V

Ca0 =0

CaO ~
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Sio,

<+
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A tz 34
T o PIRYS g G

Hyp
Isio,  Jsio, * Isio, * Vsio, =

A tz 34
ve g2y

Hyp
J +]J A0,

=0
AlO,, " "AIO,, T "AIO,,

Hyp Aug Qtz 3-4 _
Jreo Y50 T 350 T VR0 = 0

A tz 3-4
T PR S

IRy M0

MgO MgO MgO

H
JYP

Aug Qtz 3-4
CaO+J +J3+V 0

Ca0 CaO CaO —

Flux-Ratio Equations

Ole | 125759

2.75 JSiOz AlO,,

Aug Aug
200 IG5 +0.03 7,8
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Boundary-Flux Equations

Too, = 0 50, = 082
I, = 0 T, = 058
JAm o 12 = 043
=0 Toey = 021
JAm = o 12 = 0.07
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EQUATIONS USED IN STEADY-DIFFUSION MODEL OF
GARNET-OMPHACITE CORONA

Alm | Lab + Prg | Hyp + Olg + Hbl | Omp

1 | 2 | 3 | 4
Material-Balance Equations
v;é +300v +240v +608v1'2=0
12 198 1.60 2.50 —0
VAIO + V + V + V
Vg + 166V, 2 +0.00 Vi 2 + 1.66 Vi = 0
1-2 1-2
Mgo+078v +O.OOvLab+2.64vPrg=O
+058 +060v +179v =O
v;j)m+000v +040V, 2 +0.83 vy = 0
+240v +608v +199v +277v +669 Hbl =0
vi’lém+1.60v +2.50 Vi +0.02 Vig> +1.23 Vo + 159 = 0
+000v +166v +O78v +000v +148 Hbl =0
23 00023 +2.64 1.19 0.00 3.02 0
Vigo * 000 Vi, +2. v + v ot v + val

Vou + 060 Vi + 179 vy +0.02 vi +0.23 V51 + 1.81 v = 0
2-3
vNaom+O4Ov +083v +OOOV +O77v

> +0.63 Vi = 0
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3-4 3-4
VSiO2 199v +277v +669v OOvOmP=O

3-4 3.4 3-4
vAlOm +0.02 vH +1.23 v + 1.59 v + 0.35 vOmp =0

3-4 3-4 3-4 3-4 3-4
Vieo T 0.78 vap + 0.00 vOlg + 1.48 Vi + 0.17 Vomp =0

v +119v +000v +302v +051 p=0

VMgo
002v +023v +181v +058v p =0

v;a‘(‘) +0.00 Vi +0.77 Vg, +0.63 v + 038 Vet = 0
12

Steady-Diffusion (Conservation) Equations

Alm Lab Prg 1-2
Isio, * Isio, * Isio, * Vsio, = O

Alm Lab Prg 1-2
JAIOM N JA103,2 + JAlOm *Vao,, = 0

Alm Lab

Prg 1-2
+Jeo

Fe0 t VR0 = 0

JFeO

Alm Lab Prg 1-2
JMgO + JMgO + JMgO + VM0 = 0

Alm Lab Pr 1-2
i 0

Jee0 tIca0 T a0 * Veso

Alm Lab Prg 1-2
N0, * TNao,, * IN:0,, =0



Johnson and Carlson: Coronal Reaction Textures in Garnet Amphibolites of the Llano Uplift

Table 6 — Page 8 of 10

Lab P H Olg .Hbl 2.3
J B+ 9P 4308 47

Isi0, * Isio, sio, T 7sio, T 'sio, * Vsio,

=0

Lab Prg Hyp Olg Hbl 23 _
JAlOm + JA]03,2 T JAlOsﬂ * JA103,2 N JAIOm *Vao,, = 0

Prg Hyp Olg Hbl | .23 _
J +J +J J JFeO+JFeO_O

JLab

+ Hbl 2-3
MgO

Hyp -
JM O+JMgO+JMgO JMgO+v =0

H Olg - Hbl 3
P, Ja g 2

Ca0 +]J Ca0 ~

Prg
J 0t Ca0

cao T

Lab _ Prg . Hyp _ . Olg _ Hbl _ 23 _
INeoy, ¥ INe0,, *INe0,, T INe0,,  INe0,, T VR0, = O

Hyp Olg Hbl Omp 34
Isio, * Isio, * Isio, * Isio, * Vsio, = 0

Hyp Olg Hbl 3.4 .
J +J +J + J +v =0
Al0;, " “AlO,, © “AlO,, A103,2 AlO,,

H Olg .Hbl .Omp 34
Jyp+J g P

FeO +Jee0 *Jre0 t VR0 = 0

Hyp Hbl Omp , 34 _
JMgO + JMgo JMgO + JMgO +ngo =0

JHyp JOl g Hbl Omp 3-4

C:0 +] +J *+*Ve0

ca0 ~ Jca0 =0

Hyp Olg Hbl Omp 3.4
JNaom JNaom . JNaOm + JNaOm * VMo, = 0
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Flux-Ratio Equations

Lab Lab LSi Lab LSi Lab LSi
2.40 JSi02+ 1.60J AIO,, _LAl + 0.00 JFeO _LFe + 0.00 JMgo _LMg
L.. L..
Lab | _Si Lab | _Si| _
+0.60 JCaO(LCa) + 0.40 JNaOUZ(I"Na) =0

Prg P | S prg [ Lsi by [ Lsi
608158 +250138 |\ T-f + 1661 + 264008 | T

+1.79 3% st + 0.83778 s =0
: Ca0 LCa : NaOm LNa -

L..
Hyp Hyp | St Hyp
199 JG27 +0.02 (L ) + 07811

Lsi Hyp [ Si_
A0, | L, Feo | L, + 1.19 TMgo L,
Hyp b‘. Hyp Lsi
+0.02Jc,g| T | + 00010 \T | = 0
Olg og |Lsi Olg Lsi Olg _L_S_l_
277 Jgi0,+123 3o | T | + 00035 | T_| + 0001 L,
Olg b Olg Lg;
+0.23 JCaO Lca + 0.77 JNaOm LNa =0
L.. L.. L..
Hbl Hbl | Si Hbl | _Si Hbl Si
6.69 JSi02+1.59 J Alom( LA]) + 1.48 JFeo LFe) + 3.02 JMgO (—LMg)

Hbl _I:S_x_ Hbl LSi
+ 1.81 JCaO LCa + 0.63J " =0
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Boundary-Flux Equations

Jo, = 0 J;)lrgf = 0.57
Tarp, = 0 12]2'“0"3 = 029
JAm = 0 TP = 153
=0 T = 1.02
JAm _ 9 TP = 0.69
oo = 0 o = -040



