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Study on the Origin of Rapakivi Texture in Bangeojin Granite
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Department of Geology, Pusan National University, Pusan 609-735, Korea
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Abstract: Phenocrysts with rapakivi texture are easily observed in Bangeojin granite. The rapakivi texture
is composed of inner pinkish alkali feldspars and white-colored mantling plagioclase. The Bangeojin
granite distinctively includes lots of mafic microgranular enclaves and can be divided into five rock facies:
(1) enclave-poor granite (EPG); (2) enclave-rich granite (ERG); (3) mafic microgranular enclave (MME);
(4) hybrid zone between mafic microgranular enclave and granite (HZ); (5) hybrid zone-like enclaves
(HLE). The rapakivi textures are observed in these five rock facies with no difference in shape and size.
Plagioclase mantle commonly shows dendritic texture that is an important indicator to know the rapakivi
genesis. The mantling texture would indicate supercooling condition during magma solidification process.
In addition, mafic microgranular enclaves would imply the magma mingling environment. The magma
mixing process had possibly caused the mantling texture. An abundance of rapakivi phenocrysts in HZ and
the influxing phenomenon of the phenocrysts into MME support that there were physical chemical
exchanges during the mingling. And this model of the magma mixing/mingling explain well the
heterogeneous distribution of the rapakivi phenocrysts in the five rock facies. Therefore the rapakivi
textures in the Bangeojin granite would have been formed by magma mixing process.

Key words: rapakivi, hybrid zone, dendritic, supercooling, magma mixing

*Corresponding author: Tel. 82-51-510-2184, E-mail. mjjeen@popdesk.co.kr

30



Wolzl spielel Uehte bl 23] Aol B AT 31

2 3}-7] 8] (rapakivi) 2ol gz A4 wg & Al
AHo] EHAL Je AL
o] B¥sle oz sl (g
kb 33 AAE, 1993, 9 9], 2000; 3 3
ek olmlH, 1997; AAE sPdeh: AFAM 9, 1998,
Fo) R Bl7kek AEA 9], 2000, B 30 38
S} 1771, 2000; F3 3174<: Shin, 200114 2t
71b] z2o] Bt 2uy|e] 2P Ug A+
& Sederholm(1891)°] #)=274t] < (Fennoscandian) 2F
wH] ggelA earie] 24 S BigezA 3
grojgty 2 o|F tupyn) 238 YA 7= I
o) A3 thakdk AolEo] AAHAT HEHFEY ¥
3 (Elliston, 1985), A &5=-W7%% (resorption-infilling:
Stull, 1978, 1979), Al%FA] Z(synneusis) =2 (Holm-
quist, 1901; Wahl, 1925; Hibbard, 1979), &Ze] 4
9] 2| $H(Hawkes, 1967), BAAe}2] o] (von Wolf,
1932; Wager et al., 1965), 32 d+2] Z 3 (Terzaghi,
1940; Stewart, 1956), P,,®l %7HTuttle and Bowen,
1958), 52 7 (isobaric crystallization: McDowell,
1978), 21 AEF+9t 24 sH(Whitney, 1975) 59
AJele] == gt

% R3E #ay|u) 23 9 4UEL,
Hibbard(1981)9} Emslie(1991) % Rimd and Haa-
pala(1995)°1 &Jall AAEBo2H olfo] AAE E7}t
A Aoz AHATE. Haapala and Rams(1999)=
gulzule] AAg A 27, whawl EF(magma
mixing)s} oFs& 7+ (sub-isothermal decompression)]
A3E B3tow, FEklund and Shebanov(1999)= wlkL
v} &3}, 82 (exsolution), °F5-2 7] 37k AQle
2 =939t

ol sl ZA4EA ] Exsle e F
7rdA e s 2hgy)u] 2o & yeldeh {ete
2 8 £ dS FEG-200mmye] 275 /A A
on Q7] A3 o]F EEd APAo] AZEHo
Hug, o] Ao Fuyn] 2A g e AL ¥
golsitt, B3 Wzl 37 r|Ey ArEITA
9], 200000141 83l AAY T 2719 E714 7
¥ ¥ ¥ (mafic microgranular enclave, ¢t MME)S
kg FHe e XY, o] MME Holx 2hat
Fib] 239 wgEo] FHH Utk oA AAE
A7 =g Aty S8 () 9714 vy 29
ol A9l gle AGAA 9 S7HNEPG), (2) €714 vl
Y EE Yol FHE A9 IAFWMERG), 3)

o oN

ol

Vol. 11, No. 1, 2002

MME, (4) MMES$}H 87 Alo]le] E4tiHZ) (5) &
Aol AR EgE dyE e 23
(HLE), ©]2A4 572 &g 7E3te aasidot
(Fig. 1, Fig. 2). @ty oz gluy)v] 2372 s7kete]
34 BAHe 3L ol X TH(Nekvasil, 1991) 73
2 o R GelA Fa7] 22 o] wEETkE A
ga7le] 2Fe] ANEA kel 4 ATl

ggks & Zloz J|gdEn. 23ER o] HA
a7 27 AFE 59 AGEA 3L
23t Al717 8 Aotk

o}

}

off rle oX ol
Hr

i o
ot

_7.

6=

X
-9,
[o
o)

A 2
A 4
& odo ¢ N
oy, (2 i
o (r)N flo
do ' oY,
i L o
& do AL
ol Ao R
% & o,
lo >
kS o o
L
L o
EhEz

o ro
2L
Ehat
ﬁﬁbﬂ
o w5 [

+3 o, 1968a, b)Fig. 1).
Q7o) EE3e WY TR 2ol Tk,
BEZ 3kme) PR AT B2 $HA 539 9

24 9, 2000). S AA5(1994)8] Aol o5k
wolzl sltete Fako|EA WA WY ©E (v ET
2=yl o3 ZeAH oF 1km $FHY Holgltiw B
T&ATh 283 o] ¥EE AARE AHE XYL
Aol eh}x] &A% FHAE L8 (enclave)o] BH
Ho] glon, g 9714 vy 2H Y st
= A8 9 B3 2¥SH A vE 2] YR
< AfEtathAEA 2, 2000). ©lE & WS 23
3R o A-E I g S Eske B-EXYY
2 g7 vy T3 ol A whampel €714 nt
anje] B EF 93] FAE AT 9, 1998;
ZAZEA 9, 2000002 BAFSTE WA Hlojel e}
e A g 23te) A91e 34k mlante]
PA FHE SRt SHEHEA BZge) oA 28
o] FREHYL A H B-E EHYY R
VoA MR 7 AN EATHAE A 9, 2000).
ARFA7] BFATEE 9, 1996) 2§
7hete] AXA 7 Welrl I WA A 3%
I, AT A9 skdAe] digk K-
(©1F2 9, 197l e AFAY

3

™o

i i

ok

o 2

1
=

gl

il
M,
dy 2
o

&
=
o



32 Ao - A

*
x
x
x
x
x
%
x
x
X X
x
x
%
x
x
x

X ¥ X N X X X % X

0 1 km

EPG: BA1, MJ14, BS1
ERG: MJ11a, MJ11h
MME: JK15, BS10, BA3B
HZ: MJ11i

HLE: MJ11f, BA5, BASB

LEGEND

2

a: enclave
b: enclave

b: hornfels

1 E Altuvium

Jeongja
Conglomerate

3 E Dangsa Andesite
4[] avite

i 37| Porphyritic
e - 1"‘ Biotite Granite

[ Rhyodacite
7 @ Ulsan Formation

a: purple shale, sandstone
grayish green shale,

8™\ Fault

35° 35' 00"

129° 29' 00"

poor
rich

129° 21° 00"

35° 28' 00"

Fig. 1. Geological map of Bangeojin area(modified from Kim

et al., 2000). A: site map. B: index map. C. geological

map(K-Ar isotope data: from Lee ef al., 1997). EPG: enclave-poor granite; ERG: enclave-rich granite; MME: mafic
microgranular enclave; HZ: hybrid zone; HLE: hybrid zone-like enclave.
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Fig. 2. Dendritic texture of the PM. A: EPG, B: ERG(diameter of the rapakivi phenocryst = 11 mm), C: MME(11 mm),
D: HZ(16 mm), E: HLE(12 mm). PM: Plagioclse mantles, AF: Alkali feldspar core of the mantled feldspar Bar

scale = 1 mm.
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Fig 4. Two type of plagioclase mantle in the MME. A:
single crystal mantle, B: synneusis mantle. Abbreviations
are same as those Fig. 1 and 2.
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Fig. 5. Box like cellular texture of plagioclase phenocryst
in HZ and HLE. A: hybrid zone, B: hybrid zone-like
enclave, PP: plagioclase phenocryst, G: groundmass. Bar
scale = 2 mm.
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Table 1. Petrographical features of rapakivi phenocrysts for five rock types.
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1 i Al
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texture more thin plagioclase euhedral and ovoid .synneusis mantle, pla'g.ioclase, ovoid or square shape
mantle shape single crystal mantle ~ dendritic texture.,
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Fig. 6. Compositional variation diagrams from alkali feldspar core to plagioclase-mantled rim in EPG, ERG, MME, HZ
and HLE. PM: plagioclase mantles, AF: alkali-feldspar core of the mantled feldspar. Abbreviations are same as those

Fig. 1.
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are same as those Fig. 1.
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Appendix 1. Chemical composition of plagioclase phenocryst. Sample site is presented in Fig. 1.

Rock type EPG EPG
Sample 219 220 221 222 223 224 225 226 227 228
Location MJ14 Ml14

Sio, 65.56 65.61 64.81 65.11 62.47 65.40 63.69 62.41 62.9 63.24
ALO, 20.87 20.86 21.49 21.35 22.90 21.03 22.11 2241 2275 22.37
FeO 0.09 0.11 0.04 0.04 0.10 0.03 0.00 0.04 0.03 0.01
CaO 1.87 1.79 241 231 4.16 2.03 3.36 4.09 3.83 371
Na,O 1042 1041 9.93 10.17 9.13 10.40 9.38 9.05 8.98 9.26
K,0 0.27 0.27 0.38 0.26 0.30 0.27 0.34 0.36 0.35 0.30
Total 99.11 99.06 99.05 99.24 99.07 99.18 98.89 98.36 98.88 98.89
Ab 89.6 89.9 86.2 87. 5 78.5 88.9 81.9 78.4 79.3 80.5
An 8.9 8.5 11.6 11.0 19.8 9.6 16.2 19.6 18.7 17.8
Or 15 1.5 22 1.5 1.7 1.5 1.9 20 2.0 1.7
Rocktype  EPG ERG
Sample 229 182 183 186 187 190 192 193 194 195
Location M4 MIlla

Sio, 62.85 66.28 66.01 65.32 66.48 63.18 63.27 65.09 64.85 63.15
ALO, 22.83 21.20 20.85 21.71 20.94 22.64 23.14 2241 21.81 2271

FeO 0.03 0.06 0.03 0.05 0.11 0.09 0.05 0.08 0.11 0.15
Ca0 4.12 2.01 1.98 2.80 1.81 427 423 313 2.62 4.10
Na,0 9.06 10.60 10.29 9.68 1047 9.08 9.07 10.05 992 8.97
K,0 023 0.13 0.36 048 0.33 0.36 0.37 0.08 0.05 0.39
Total 99.12 100.27 99.53 100.05 100.14 99.61 100.13 100.85 99.36 99.46
Ab 78.9 89.9 88.5 83.9 89.6 717 779 84.9 87.0 78.1
An 19.8 94 9.4 134 8.5 202 20.0 14.6 12.7 19.7
Or 1.3 0.7 2.0 2.7 1.9 2.0 2.1 04 03 22
Rock type ERG HZ
Sample 197 198 199 200 102 103 104 105 106 107
Location MlJlla MIJ11i

Sio, 64.03 63.30 63.35 63.21 61.88 62.94 61.17 6241 62.14 62.47
ALO, 21.78 22.54 22.43 22,79 23.89 22.96 23.31 23.29 23.37 23.03

FeO 0.05 0.04 0.15 0.05 0.05 0.08 0.10 0.20 0.12 0.12
Ca0 334 3.70 3.76 4.08 443 3.53 4.65 392 4.12 4.03
Na,0 7.77 9.11 9.05 9.19 9.33 9.14 8.99 9.36 9.18 9.23
K,0 246 041 0.39 043 0.22 0.37 0.51 0.57 0.50 0.45
Total 99.42 99.09 99.13 99.74 99.80 99.02 98.72 99.73 99.43 99.33
Ab 69.2 79.7 79.5 78.4 783 80.6 75.6 78.7 779 78.6
An 164 17.9 18.3 19.2 20.5 172 21.6 18.2 19.3 18.9
Or 144 24 2.2 24 1.2 2.1 28 3.1 2.8 25
Rock type HZ MME
Sample 108 109 110 111 BS10
Location MIl1i (Kim et al., 2000)

Sio, 62.18 63.24 6241 62.80 61.11 62.83 61.76 6295 63.50 62.67
ALO, 2357 22.78 23.65 22.59 23.78 22.58 23.49 22.50 2244 23.20
FeO 0.05 0.12 0.09 0.05

CaO 4.19 3.61 4.35 3.14 5.53 4.19 5.78 438 3.66 4.63
Na,0 9.27 9.66 9.25 9.98 8.05 8.66 8.13 8.59 9.11 8.79
K,0 0.37 0.39 0.36 0.26 0.30 0.55 0.23 037 0.57 0.25
Total 99.61 99.80 100.11 98.82 98.77 98.81 99.39 98.79 99.28 99.54
Ab 784 81.1 77.8 84.0 712 764 709 76.3 792 76.3
An 19.6 16.7 202 14.6 270 204 27.8 215 17.6 222
Or 2.0 22 20 1.4 1.8 32 13 22 32 1.4
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Appendix 2. EPMA data for alkali feldspar phenocryst. Sample site is presented in Fig. 1.
Rock type EPG ERG
Sample 173 174 175 177 178 153 155 157 158 159 160
Location M4 Mllla
§i0, 63.98 64.13 63.96 63.33 63.97 63.45 63.42 63.26 64.14 63.20 64.20
AlLO, 18.84 19.09 18.90 18.89 18.69 18.86 19.05 18.92 19.09 18.97 18.81
FeO 0.01 0.07 0.08 0.08 0.07 0.04 0.09 0.06 0.06 0.05 0.07
CaO 0.00 0.01 0.06 0.00 0.01 0.00 0.09 0.03 0.03 0.10 0.03
Na,0O 1.03 1.52 1.62 1.86 1.37 0.75 2.34 125 245 242 235
K,0 16.33 15.88 1541 13.52 15.76 16.86 14.22 16.23 14.03 13.89 13.62
Total 1060.19  100.70 10002  97.68 99.88 99.96 99.20 99.77 99.79 98.63 99.07
Ab 8.8 12.7 13.7 17.3 11.7 6.3 19.9 10.5 20.9 20.9 20.7
An 0.0 0.0 03 0.0 0.0 0.0 0.4 0.2 0.1 0.5 0.2
Or 91.2 872 86.0 82.7 88.3 93.7 79.6 894 79.0 787 79.1
Rock type ERG MME HLE
Sample i61 162 163 168 169 170 75 76 77 179 181
Location Milla JK15 MIL1f
Sio, 63.38 63.41 63.97 65.14 63.72 64.09 63.10 63.73 63.60 66.12 64.41
ALO, 19.10 18.52 18.47 18.65 19.07 19.22 18.88 18.92 18.59 19.32 18.89
FeO 0.10 0.11 0.12 0.11 0.07 0.08 0.06 0.07 0.05 0.11 0.08
CaO 0.08 0.01 0.04 0.01 0.04 0.08 0.03 0.03 0.06 0.03 0.05
Na,0 2.49 2.21 222 1.48 1.92 244 1.21 1.92 2.26 4.16 273
K,0 13.59 14.05 14.37 15.82 13.85 1421 15.68 14.49 13.65 10.61 13.78
Total 98.73 98.31 99.19 101.21 98.67 100.11 98.95 99.16 98.20 100.35 99.92
Ab 21.7 19.3 19.0 124 173 20.6 10.5 16.7 20.0 373 23.1
An 04 0.0 0.2 0.0 0.2 04 0.1 0.1 0.3 0.2 02
Or 779 80.7 80.8 87.5 82.5 79.0 89.4 83.1 79.7 62.6 76.6
Appendix 3. Chemical composition of perthitic albite within alkali feldspar phenocryst. Sample site is presented in Fig. 1.
Rock type EPG ERG
Sample 214 218 238 BAI1 145 151 154 156 206
Location MI14 (Kim et al., 2000) Mllla MIlla
Sio, 67.11 66.92 67.66 67.57 66.53 66.14 65.81 6547 67.67
AlLO, 20.15 20.38 19.51 19.67 21.31 20.58 20.98 21.05 20.26
FeO 0.10 0.00 0.01 0.04 0.03 0.01 0.06 0.01 0.70
CaO 0.76 1.24 0.16 0.27 1.24 0.78 1.361.21
Na,O 11.23 10.95 11.08 10.95 10.80 10.72 10.26 11.32 10.46
K,0 0.11 0.14 0.72 0.21 0.13 0.67 0.15 0.14 1.82
Total 99.45 99.62 99.15 98.67 100.05 98.92 98.56 99.26 100.92
Ab 95.8 93.4 95.2 97.5 933 92.5 92.4 93.7 86.8
An 3.6 5.8 038 1.3 59 3.7 6.8 5.5 32
Or 0.6 0.8 4.1 1.2 0.8 3.8 0.9 0.8 9.9
Rock type ERG HZ HLE
Sample 25 33 35 36 39 42 93 BAS BASB
Location MIllh MI11f (Kim et al., 2000)
Si0, 67.37 66.69 64.52 67.06 66.42 66.61 67.70 66.17 68.55
ALO, 19.75 19.87 21.32 20.23 19.97 20.30 20.28 21.12 19.83
FeO 0.04 0.03 0.05 0.10 0.07 0.00 0.00
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Appendix 3. Continued.
CaO 0.37 0.21 1.87 0.25 0.33 0.63 0.18 1.94 0.52
Na,0 11.55 11.34 10.85 11.84 11.19 11.54 12.09 10.27 11.25
K,0 0.32 0.52 0.16 0.18 0.14 0.14 0.14
Total 99.39 98.66 98.76 99.66 98.12 99.22 100.39 99.50 100.15
Ab 96.6 96.1 90.5 97.9 97.6 96.3 98.4 90.5 97.5
An 1.7 1 8.6 1.1 1.6 29 0.8 9.5 25
Or 1.7 29 0.8 0.9 0.8 0.8 0.7 0 0

Appendix 4. Chemical composition of alkali feldspar within rapakivi phenocryst. Sample site is presented in Fig. 1.

Rock type EPG
Sample 215 216 217 232 233 234 235 236 237 239 244 245
Location MI14
Si0, 6398 6405 6420 6410 6415 6354 6404 6397 6401 64.18 6389 64.17
ALO, 1815 1849  18.27 18.66 1820  18.33 18.37 18.32 18.05 18.12 18.27 18.42
FeO 0.05 0.08 0.02 0.01 0.06 0.07 0.11 0.10 0.02 0.03 0.08 0.08
Ca0 0.00 0.03 0.00 0.03 0.01 0.00 0.04 0.01 0.01 0.00 0.01 0.00
Na,0 0.96 1.33 1.20 2.61 1.55 1.36 1.53 1.56 1.41 1.52 0.80 1.02
K,0 15.58 1480  14.98 1294 1453 14.77 14.63 14.65 14.73 14.57 15.53 15.30
Total 9873 9878 98,67 9835 9848 9808 9872 98.60 9823 9842 9857 9899
Ab 8.6 12.0 10.8 234 13.9 12.3 13.6 13.9 127 13.7 7.2 9.2
An 0.0 0.1 0.0 0.1 0.0 0.0 0.2 0.0 0.1 0.0 0.1 0.0
Or 914 87.9 89.2 764 86.0 87.7 86.2 86.1 87.2 86.3 92.7 90.8
Rock type EPG ERG
Sample 246 247 204 207 208 24 31 32 34 38 40
Location MIJ14 Mllla MI11h
Sio, 63.61 6406 6450 6410 6377 6257 6252 6299 6403 6287 6446
ALO, 1820 1832 1826 1814 18.24 18.92 18.35 18.92 19.08 18.62 18.82
FeO 0.08 0.07 0.01 0.08 0.05 0.04 0.00 0.07 0.02 0.05 0.12
CaO 0.03 0.00 0.02 0.00 0.01 001 0.61 0.02 0.03 0.02 0.03
Na,0O 0.86 1.24 1.15 0.98 1.04 1.60 1.46 1.17 279 1.84 225
K,0 15.50 15.05 15.11 1542 15.27 15.49 15.08 15.68 13.37 14.78 13.17
Total 9829 9874 99.05 9872 9838 9864 98.02 9884 9933 9818 98385
Ab 7.8 11.2 10.4 8.8 9.3 13.6 12.5 10.2 24.0 15.9 20.6
An 0.1 0.0 0.1 0.0 0.1 0.1 29 0.1 0.1 0.1 02
Or 921 88.8 89.5 91.2 90.6 86.4 84.7 89.7 75.8 84.0 793
Rock type ERG HZ MME HLE
Sample 41 43 44 45 122 123 137 62 63 89 94
Location MJ11h MI11i JK15 MI11f
Sio, 63.15 63.19 6283 63.04 6320 6451 6250 6264 6297 6329 63381
ALO, 1850 1871 1856 1882  18.69 19.23 18.88 1896  18.85 18.82 19.04
FeO 0.05 0.05 0.05 0.04 0.05 0.03 0.06 0.03 0.01 0.11 0.06
CaO 0.04 0.04 0.02 0.03 0.03 0.05 0.01 0.03 0.00 0.06 0.04
Na,0 1.29 1.37 091 0.93 1.01 273 1.65 2.01 0.78 0.93 131
K,0 15.33 15.57 16.05 16.03 16.16 1342 15.36 14.31 1620 1592 15.81
Total 9836  98.91 9842 9889 99.15 9997 9846 9798 9880  99.13  100.07
Ab 11.3 11.7 19 8.1 8.7 23.6 14.0 17.6 6.8 8.1 11.1
An 0.2 0.2 0.1 0.2 0.1 02 0.1 0.1 0.0 0.3 02
Or 88.5 88.1 92.0 91.8 91.2 76.2 85.9 823 932 91.6 88.7
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Appendix 5. Chemical composition of plagioclase mantle. Sample site is presented in Fig. 1.
Rock type EPG ERG
Sample 210 211 230 231 240 241 242 243 248 209 19 20
Location MJ14 MJlla MIJ11h
Sio, 6548 6506 6505 6528 6318 6502 6591 6589 6524 6559 6407 6449
ALO, 2097 2120 2207 2108 20359 2131 2089 2061 2098 2092 2105 2091
FeO 0.06 0.05 0.07 0.00 0.15 0.03 0.00 0.05 0.03 0.01 0.03 0.06
CaO 2.04 2.25 2.09 2.06 2.45 229 1.57 147 2.09 2.17 1.94 2.06
Na,0 1027 1019 1029 1025 9.39 1023 1068 1073 1027 1024 9.98 10.10
K,0 0.22 0.32 0.18 0.20 0.31 0.15 0.13 0.12 0.09 0.27 0.34 0.16
Total  99.04 99.06 9974 9887 9605 9902 99.18 9886 9870 99.18 9742 9776
Ab 89.0 87.5 89.0 89.0 85.8 88.2 91.8 924 894 88.2 88.5 89.1
An 9.8 10.7 10.0 9.9 124 109 75 7.0 10.1 10.3 9.5 10.0
Or 1.3 1.8 1.0 1.2 1.8 09 0.8 0.7 0.5 1.5 2.0 0.9
Rock type ERG HZ
Sample 21 22 23 26 27 28 29 30 118 119 120 125
Location MJ1ith MIJ11i
Si0, 6490 6406 6490 6422 6473 6415 6447 6480 6358 6223 6255 6251
ALO, 2150 2176 2167 2138 2158 2153 2146  21.63 2302 2378 2314 2342
FeO 0.05 0.02 0.08 0.04 0.04 0.05 0.04 0.06 0.03 0.02 0.05 0.02
CaO 2.04 2.30 1.83 1.75 2.06 2.18 1.95 1.84 342 435 3.82 4.14
Na,0 1068 1037 1035 1053 1047 1048 1079 1053 9.90 9.31 9.54 9.61
K,0 0.19 0.17 0.18 0.20 0.15 0.22 0.13 0.24 0.15 0.14 0.29 0.16
Total 9936  98.67 99.00 9812 99.04 986l 98.83  99.09 100.11 99.82 9939  99.87
Ab 89.5 882  902Q 906 89.4 88.6 90.3 90.0 83.3 78.9 80.5 80.0
An 9.5 10.8 8.8 83 9.7 10.2 9.0 8.7 159 20.4 17.8 19.1
Or 1.0 1.0 1.0 1.1 09 12 0.7 1.3 0.8 0.8 1.6 09
Rock type HZ MME
Sample 126 127 129 130 131 132 133 134 135 136 138 53
Location MIlti JK15R
Si0, 6455 6445 61.19 6456 6452 6240 6282 6330 6251 6283 6338  62.29
ALO, 2217 2227 2222 2303 2170 2406 2322 2293 2291 2310 2300 2330
FeO 0.03 0.03 0.09 0.00 0.01 0.05 0.09 0.05 0.03 0.06 0.04 0.05
CaO 253 2.81 2.54 3.18 2.29 542 4.12 345 3.70 3.81 3.54 4.16
Na,0O 1062 1036 1001 10.64 1037 9.27 9.48 9.89 9.57 9.51 9.89 9.36
K,0 029 0.18 0.32 0.21 0.43 0.12 0.31 0.17 0.20 0.37 0.27 0.30
Total  100.18 100.09 9637 101.62 9931 101.31 10004 9979 9891  99.68 100.11 99.46
Ab 87.0 86.1 86.1 84.9 87.0 75.1 79.2 83.1 81.5 80.2 823 79.0
An 114 12.9 12.1 14.0 10.6 243 19.0 16.0 174 17.7 16.3 194
Or 1.6 1.0 1.8 1.1 2.4 0.7 1.7 L0 1.2 2.1 1.5 1.7
Rock type MME
Sample 54 55 56 57 64 65 66 67 63 69 70 71
Location JK15
Sio, 6244 6207 61.16 6190 6381 6177 6222 6175 6402 6226 6243  62.56
ALO, 23.15 2345 2333 2344 2222 2339 2314 2381 2202 2344 2295 2341
FeO 0.09 0.11 0.10 0.11 0.05 0.03 0.11 0.07 0.04 0.09 0.11 0.08
CaO 3.62 3.39 4.21 3.92 2.53 4.27 3.87 4.35 228 4.04 3.69 3.84
Na,O 9.53 9.22 9.22 9.28 10.35 9.49 939 « 9.13 10.39 9.29 9.28 9.54
K,0 043 032 0.37 0.36 0.25 0.30 041 0.33 034 0.42 0.47 0.34
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Appendix 5. Continued.

Total 9926 9856 9839 9900 9921 9925 9915 9944  99.10 9954 9894  99.76
Ab 80.7 81.6 78.2 794 86.9 78.8 79.6 717 87.5 78.7 79.8 80.3
An 17.0 16.6 19.7 18.6 11.7 19.6 18.1 204 10.6 18.9 17.5 17.9
Or 2.4 19 2.1 2.0 1.4 1.6 23 1.9 1.9 23 27 1.9

Rock type MME HLE
Sample 72 73 74 78 79 80 81 82 83 84 85 87
Location JK15 MItif

Sio, 6221 6230 61.79 6201 63.79 6290 6354 6334 6463 6388 6288 64.20

ALO, 2371 2336 2368 2342 2260 2229 2231 2192 2227 2240 2270 2275
FeO 0.10 0.09 0.07 0.03 0.04 0.06 0.05 0.03 0.03 0.04 0.03 0.01

Ca0 423 3.92 425 4.26 2.87 273 2.74 237 2.56 2.99 3.10 3.00

Na,0 9.38 9.10 9.45 9.50 10.29 10.32  10.27 10.00  10.05 10.33 9.53 10.22
K,0 046 0.45 0.38 028 0.38 0.24 0.25 0.18 0.16 0.20 0.37 0.21

Total 100.09 9920 9962  99.51 9997 9854 99.16 9784 9970 9984 98.61 100.38
Ab 78.0 78.7 78.4 78.9 84.8 86.1 86.0 875 86.8 85.3 83.0 85.0
An 19.5 18.7 19.5 19.6 13.1 12.6 12.7 115 122 13.6 14.9 13.8
Or 25 26 21 1.6 2.1 1.3 1.4 1.1 0.9 1.1 21 1.1

Rock type HLE
Sample 88 90 91 92 95 96 88 90 91 91 91 91
Location MI11f

Si0, 6342 6319 6405 6278 6425 6395 6342 63.19 6405 6405 6405 64.05

ALO, 2315 2294 2276 2369 2300 2151 2315 2294 2276 2276 2276 2276

FeO 0.03 0.08 0.10 0.07 0.00 0.02 0.03 0.08 0.10 0.10 0.10 0.10

Ca0 3.83 343 2.90 3.95 343 3.02 3.83 343 2.90 2.90 290 2.90

Na,O 9.80 9.78 10.08 9.78 9.50 10.27 9.80 9.78 10.08 10.08 10.08  10.08

K,O 0.36 0.39 0.47 0.39 0.09 0.20 0.36 0.39 0.47 0.47 0.47 0.47

Total 10059 99.81 100.36 10066 100.26 9897 10059 99.81 10036 10036 100.36 100.36
Ab 80.6 81.9 840 "800 829 85.1 80.6 81.9 84.0 84.0 84.0 84.0
An 174 15.9 13.4 17.9 16.5 13.8 174 15.9 134 134 134 134
Or 1.9 22 2.6 2.1 0.5 1.1 1.9 22 2.6 26 2.6 2.6

Appendix 6. Chemical composition of matrix plagioclase. Sample site is presented in Fig. 1.

Rock type EPG ERG MME

Sample 172 249 250 12 13 14 164 165 167 47 48 49 50 51

Location Mli4 MIJ11h Mllla JK15
Si0, 6542 6556 6590 6651 6290 6716 6578 63.56 6412 6357 6337 63.16 5795 6344
ALO, 2107 2096 20.66 2033 21.82 2002 2060 2204 2215 2253 2260 2234 2584 2246
FeO 011 006 011 001 003 003 004 002 003 009 013 008 008 011
CaO 153 178 174 043 273 031 091 277 274 293 327 303 684 295
Na,0 10.77 1031 1049 1187 1000 1153 1129 978 1008 997 1015 9.69 7.52 1011
KO 035 034 033 013 034 010 019 042 055 014 018 029 019 029
Total 9924 99.00 9922 9929 97.81 99.15 9881 98.60 99.66 9922 99.69 9858 9841 99.36

Ab 909 895 89 973 852 980 947 844 843 854 841 839 658 847

An 7.1 8.5 8.2 2.0 12.9 1.5 42 132 126 139 149 145 331 13.7

Or 1.9 1.9 1.8 0.7 1.9 0.5 10 24 30 0.8 1.0 1.6 1.1 1.6
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