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Geochemical Study on Pegmatites in Central Region of
Taebaek Mineralized Area.

Sung-Hoon Choi* and Jeong-Mahn Chi*

Abstract : This study has been carried out on the Pegmatites, Naedeogri Granites, Nonggeori Granites and
Metasedimentary rocks in the middle area of Taebaeksan region to investigate the geochemical properties and
possibility of productivity.

Pegmatites are characterized by metamorphosed anatectic pegmatite and differentiated magmatic pegmatite,
and are mixed type of rare-element pegmatite and mica-bearing pegmatite by the classification of
Ginsburg(1979).

The petrological type of the igneous rocks is thought to be calcalkali, subalkaline and peralumious.

According to chemical variations against D. I., differentiation trends from Naedeogri and Nonggeori Granites
through non-mineralized pegmatites to mineralized pegmatites are supposed. From the relationship between
oxided and SiO,, pegmatites and Nonggeori Granite have shown similar tendencies and bulk composition of
pegmatites and similar to metasedimentary rocks near the intrusives.

By judging the correlations of trace elements, it is elucidated that pegmatites adjacent to Naedeogri and
Nonggeori Granites have been originated in magma differentiation from these granites and the others have
been differentiated by remelting or partial melting from metasedimentary rocks.

Sps, Sps, and Sp, pegmatites are considered as productive rocks, and Sp,, Sps, Sps, Spi0, Sp1; and Spy,
pegmatites and granites are supposed to have a weak productivity, in terms of element ratios related with Sn
mineralizations.

Tourmalines in productive pegmatites are formed under the circumstance of Li-poor granitoids and associated
with pegmatites, and the others are seemed to be originated in metapelites and metapsammites which are not
coexisting with an Al-saturating phase.

Three types of chemical zoning are noticed in tourmalines: (1) apparently homogeneous compositional pat-
terns, (2) a continuous core-to-rim zoning and, (3) a discontinuous core—to-rim zoning.

From results of EPMA of tourmalines, Al, Mg and Ca increase closer to rim, while Fe decreases.
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Fig. 1. Geological map and sample site of Taebaeksan area.
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Fig. 2. (a) Pegmatite facies gradually changed to granite. (b) Injection gneissic pegmatite. (¢) Foli-
ation structure in pegmatite. (d), (€)Zonning structure in pegmatite. (f) Metamorphic recrystalli-
zed pegmatite. (Qz : Quartz, Fel : Feldspar, T : Tourmaline, Mu : Muscovite, Sch: Schist)
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Table 1. Major elements and normative minerals of pegmatites, granites and metasedimentary

rocks.

Sp1* Sp2* Sp3* Sp4* Sp5" Sp6" Sp7 Sp8it Sp94 Spl03tSpl1#Spl23 Naedeogri Granite** Nonggeori Granite** Metasedimentary Rocé

Si02 64.34 69.14 70.22 70.02 70.29370.34071.252 74.58 72.22 73.53 71.54 71.57 71.48 72.81 75.92 62.34%67.10976.66576.164
A203 18.98 18.17 17.22 17.24 17.04717.28517.543 14.19 17.17 14.65 17.84 13.68 16.71 16.03 13.83 16.40214.44210.47810.853
Fe203 0.71 0.70 0.39 0.60

FeO 031 1303 0.35 0.71

FeO* 1.945 1.659 0.701 1.250 1.046 0.900 1.341 1.76 1.13 1.67 0.81 1.58 1.94 1.56 1.2325.9915.923 3.170 3.483
Ca0 213 Tr Tr. Tr. 0.5970.5860.546 0.357 0.501 0.384 0.324 0.349 0.59 0.63 0.63 0.63 0.79 0.75 0.58 0.38 1.148 1.231 1.517 1.514
MgO 021 038 Tr. 0.16 0.097 0.101 0.086 0.049 0.062 0.051 0.099 0.055 0.29 0.21 0.32 0.08 0.27 0.34 0.2290.16 3.0153.139 1.159 0.820
Na20 493 3.61 329 4.00 5.5854.9003.9273.99 3.50 4.15 2.44 332 536 4.60 5.14 4.60 536 5.30 5.10 4.97 4.5432.5281.269 1.234
MnO 0.11 0.09 0.09 0.11 0.074 0.070 0.158 2.60 3.37 330 3.90 2.87 2.70 2.95 2.88 2.1470.073 2.926 3.127
TiO2 0.04 0.12 0.15 0.12 0.040 0.047 0.047 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.080 0.526 0.038 0.186
P205 1.88 0.12 0.19 0.26 0.561 0.470 0.261 0.13 0.08 0.14 0.03 0.12 0.16 0.12 0.10 0.629 0.154 0.375 0.264
Tatal 98.59 98.83 98.59 98.11 100.499.73699.91 022 031 026 0.32 0.25 0.24 0.23 0.23 0.141 0.080 0.085
Q 20.06 26.26 25.74 24.17 18.50 22.04 25.17 33.06 34.03 35.11 39.70 37.86 34.23 33.57 30.72 21.97 30.69 47.40 45.68
C 722 6.59 5.01 490 3.40 3.82 349 2.53 574 5.15 3.55 3.56 6.25 3.13 6.10 6.18 4.96 170 1.62
Or  23.33 32.34 39.53 34.79 28.45 29.78 33.96 31.68 31.34 30.12 29.39 31.68 27.17 30.40 27.17 26.82 18.53 7.51 7.29
Ab 4170 30.52 27.85 33.83 49.77 41.49 33.25 24.18 22.87 24.97 24.39 21.98 28.53 27.90 32.99 18.14 21.33 25.54 26.42
An  -1.67 -0.75-1.20 -1.67 -3.39 -0.17 1.00 225 2.14 139 042 1.53 1.09 1.45 0.97 4.87 525 7.09 7.51
Hyen 0.52 -0.940.58 0.40 0.24 0.25 0.21 0.67 0.84 0.72 0.40 0.72 0.52 0.79 0.20 16.08 14.407.20 7.59
Hyfs 1.99 154 0.58 1.20 1.06 0.91 1.48

Mt 095 081 035 0.60 0.51 0.44 0.65 139 1.36 0.83 0.92
I 0.08 0.23 029 0.23 0.08 0.09 0.09 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.02 1.20 0.98 0.71 0.50
Ap 444 027 044 0.60 1.34 1.11 0.60 0.50 057 0.54 0.54 050 0.74 0.61 0.77 0.34 0.33 020 0.20
D.I.  85.09 89.1293.12 92.79 96.72 93.31 92.38 88.92 88.24 90.20 93.48 91.52 89.93 91.87 90.88 66.93 70.55 80.45 79.39
Rb 118 292 265 526 430 350 220 500 650 350 350 250 295 323 273 279 345 373 267 312 217 213 113 67
Sr 300 100 100 30 60 8 30 35 72 47 8 45 95 70 8 45 8 8 74 60 24 163 181 202
Ba 400 600 300 100 120 110 150 288 203 266 133 232 235 224 194 987 511 289 198
Li 105 10 5 45 26 22 10 16 20 40 54 73 7 133 129 91 49

Nb 12 63 03 72 9 5 6 9 9 13 6 9 10 8 12

ZrT 73 9% 23 12 48 30 47 9 50 55 45 43

Y 38 6 38 73 6 4 6 1 10 11 9 6 2t 20 23 34
Sn 64 20 56 1 270 350 270 390 110 18 2 15 3 12 15 10 12

* Analysed in KIER.

“Analysed in Kumamoto Univ. Japan.

# Analysed in KMPC.

* % Source : Kim(1988) and Lee et al(1984)
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Fig. 3. Plots of Al,O;(wt. %) vs. normative
Pl. for pegmatites and granites, after Irvine and
Barager(1971). (M : mineralized pegmatites. A :
non-mineralized pegmatites, + : Naedeogri gra-
nite, []: Nonggeori granites.)
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Fig. 5. Chemical variation against SiO, of pegmatites, granites and metasedimentary rocks.

(I : mineralized pegmatites. A : non-mineralized pegmatites, + : Naedeogri granite, (] : Nonggeori
granites, X : metasedimentary rocks.)
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Table. 2. Comparison of the productive(+)
and non-productive(-) igneous rocks in terms of
element ratios.

K/Rb Ba/Rb Mg/Li Rb/Sr
<150 <0.8 <30 >4

Tin-bearing
igneous rocks
Sp1 - -~
Sp2
Sp3
Sp4
Sps
Spé
Sp7
Sp8
Sp9
Sp10
Sp11
Sp12
Naedeogri
granite

I
I+ 4411
|+ 1+

L+ + 44+ ++
|+ +

Nonggeori
granite

I o NI S B A R

R R e N

o+ +
4+ + 4

Holx ginh. WiHe 7ERiE oAAE SO0 istel Tio,,
MgO, FeO, K20, Rb, Sr, Zr, Y, Sno] %2 o] HIBORAG
E Hole ¥ ALO;, Ca0, Na0, P05t =2 a0 478
BRE Holm ok $AY fEmEINE SO0l tata
Sr, Ba, Li, Nb, Zr, Yo f&] #HBEBEGRE Hol= o] 3
Holw BEMERAIME Si0x9 Rbo] %& o) AHRIRA
R Bole Ro| EAFoI},

53] NapOs} K071 & Bao) #EBABAGR S Mole o] &
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BnE
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Table. 3. Correlation coefficients of pegmatites, granites and metasedimentary rocks.

ALO, —0.930

TiO, 0.224 —0.024

MgO  0.413 0.640 0.074

MnO  0.013 -0.199 -0.116 —0.044

FeO* -0.738 0.730 -0.270 0.763 0.380

CaO  -0.823 0.611 -0.694 0.075 0.139 0.589

Na,0O -0.261 0.118 -0.824 —0.076 -0.355 0.094 0.581

K,O 0.698 -0.604 0.782 -0.366 0.149 -0.618 —0.846 —0.805

P05 -0.908 0.718 -0.547 0.120 0.034 0.595 0.972 0.544 -0.821

Rb 0.563 -0.480 0.241 -0.094 —0.358 ~0.465 -0.621 0.124 0.294 -0.541

Sr -0.965 0.892 -0.236 0.279 -0.067 0.613 0.838 0.237 ~0.651 0.900 -0.700

Ba 0.508 0.720 0.345 0.728 —0.066 0.580 0.103 -0.388 —0.109 0.163 -0.532 0.524

Cr —0.485 0.403 -0.383 0.219 0.543 0.585 0.610 -0.100 -0.361 0.491 —0.871 0.555 0.366

Nb 0.028 0.290 0.317 0.846 -0.154 0.385 -0.362 -0.314 0.036 -0.346 0.028 —0.092 0.723 —0.005

Si0, ALO; TiO, MgO MnO

FeO CaO Na0 K,0 P,Os Rb St Ba Cr

(a) pegmatites



Kal SLH F s o 1otelo) Eol] of 3 #{LBE HE 51

ALO,  -0.868

TiO2 0916 0913

MgO 0863 054 079

MO 0277 0236 0000 059

FeO* 0968 0725 0860 095 048

Ca0 0793 0981 0816 -0.404 033 0617

NaO 0939 0945 099% -0778 0009 -0.868 0.865

KO 0939 0945 099 0778 0009 0.868 0.865

KO 0974 0801 084 0811 0371 0946 075 -0.845

PO; 099 0878 0879 -0.806 -0251 0943 0825 0914 -0.988
Rb 0115 -0.I51 0292 -0.026 0582 0155 -0.075 0216 0334 0.197

St 0953 -0.764 0931 0960 0960 0365 0977 -0.639 0922 088 -0910 0.060

Ba 0961 -0.748 0908 096 0416 09% -0.627 -0.94 0908 -0.923 -0.015 0997

Li 0488 -0.103 0484 0861 0706 0674 0084 -0420 0412 0393 0123 0708 0.707

Nb 0559 -0.12 0426 0882 0870 0748 0058 -0.39% 0552 -0.493 0195 0715 0737 0948

I 0.921 -0.665 0870 09% 0492 0980 -0528 -0.856 0864 -0.872 —0.002 0989 0992 0788 0.808

Y 0.398 -0.639 0864 0993 0494 096 -0.494 0844 0832 0843 0041 0984 0985 0818 0823 0998
Sn 0952 -0.740 0.748 0809 0448 0939 -0.692 0.792 0995 0969 -0.414 0860 08% 042 0588 0.852

§i0, ALO; TiO, MgO MnO FeO* CaO Ma,0 K,0 P,0s; Rb Sr Ba Li N Zr Y

(b) Naedeogri granites

ALO, -04%

TiO,  -0.75 0800

MgO 0915 0812 0.8%

FeO* 087 0779 0980 0.95%

C0 0974 0319 0701 0817 0.808

K0 0406 -0.447 -0.824 0488 0721 0458

KO 0926 022 0658 070 0754 0987 -0.501

POs 0708 0209 0346 039 0440 0847 0361 0914

Rb 0454 0074 0638 0348 0580 05% -0.895 0680 0.689

St 0949 0493 0866 0881 0926 0961 -0.666 0945 0746 0700

Ba 0997 0551 0774 0940 0884 095 0400 0.897 065 0417 0940

Li 0977 035% 0733 083% 08% 099 049 0984 080 0604 0972 0.961

0715 0415 0271 -0.681 0444 0590 -0294 -0.474 0255 029 -0462 0736 0.580

0821 0516 0924 0804 0926 0850 -0853 085 0664 0837 0957 0812 080 -0.209

0984 0602 0858 095 0941 0949 058 0900 0645 055 097 098 0960 062 0.8%

Sn 0322 0323 0739 0373 0627 0402 -0.9% 0465 0380 0925 0602 0308 0431 0402 0804 0.449
§i0, ALO; TiO, MgO FeO* Ca0 Na0 KO PO, Rb S Ba L No Zr Y

(c) Nonggeori granites

ALO, -1.000

TiO, -0.951 0.943

MgO -0.986 0.982 0.989

MnO  0.268 —0.245 —0.551 —0.421

FeO* -0.964 0.965 0.901 0.940 —0.240

CaO  0.994 -0.993 —0.953 -0.984 0.302 —0.984

Na,0  0.972 -0.967 —0.991 —0.995 0.456 -0.902 0.962

K,O -0.99 0.995 0.958 0.989 -0.292 0.936 —0.982 —0.984

P,Os 0912 0912 0.862 0.892 -0.273 0.987 -0.949 —0.844 0.873

Rb  -0.928 0.920 0.970 0.959 —0.548 0.943 —0.954 0.940 0.913 0.940

St 0313 0.323 0.195 0.264 0336 0.088 —0.213 —0.371 0.376 -0.071 ~0.019

Ba 0945 0.942 0.938 0.956 -0.341 0.826 -0.912 0.974 0.971 0.736 0.839 0.523

Zr 0.755 —0.768 —0.535 -0.644 —0.331 -0.832 —0.765 0.579 —0.705 0.817 —0.602 ~0.180 ~0.551

Y 0.649 —0.631 —0.840 —0.756 0.891 -0.653 0.689 0.763 —0.652 ~0.679 —0.866 0.255 —0.631 0.135
Si0, ALO; TiO, MgO MnO FeO* CaO Ma,0 K,0 P,0O; Rb St Ba  Zr

—<ng

(d) metasedimentary rocks
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93-S 71302 599 Frondel and Colette(1957)= ER
A9 Fd e Fgeol A 2 8319 P-T conditions} of

¢g BetzAE 2EF vl 9o Robbins and Yod-
e1962)e H07F X319 @7A3kolA 865TC, 275Kbare] %
AN draviteZ A ¥} Ik, Darrel J. Henry(1985)=
BRAEC 7144, setdog 4stnzg 22 BERL
I AYY ERY Al 433 208 AR AT
2 77t 991 A F BEEY Sd gy 4
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Table. 4. Distribution coefficient of pegmatites and tourmalines.

Si0, TiO, AL O, FeO MnO MgO CaO Na,O K,O
T™M1-1 36.340 0.310 35.103 8.545 0.213 6.290 0.070 2.085 0.030
T™1-2 37.543 0.330 34.617 8.697 0.230 1.420 0.083 6.600 0.020
™ 1A 36.942 0.320 34.855 8.621 0.222 3.855 0.077 4.343 0.025
SP 1 64.34 0.04 18.98 1.945 0.11 0.21 2.13 4.93 3.95
D. C* 0.574 8.000 1.836 4.432 2.018 18.357 0.036 0.881 0.006
T™2-1 36.227 0.200 33.607 10.210 0.080 3.460 0.150 2.153 0.047
T™2-2 36.227 0.07 33.840 32.210 0.077 2.640 0.080 2.060 0.013
™ 2A 36.462 0.135 33.724 21.210 0.079 3.050 0.115 2.107 0.030
SP 2 69.14 0.12 18.17 1.659 0.09 0.38 3.61 5.47
D.C.* 0.527 1.125 1.856 12.785 0.878 3.430 0.584 0.005
T™3-1 37.404 0.513 34.933 7.768 0.017 4.008 0.353 1.532 0.058
T™3-2 37.480 0.595 35.423 8.045 0 4.305 0.510 1.895 0.030
™ 3A 37.404 0.554 35.178 7.907 0.009 4.157 0.432 1.714 0.044
SP 3 71.22 0.15 17.22 0.701 0.09 3.29 6.69
D.C.* 0.533 3.693 2.043 11.28 0.1 0.521 0.007
T™M4-1 37.465 0.390 34.948 8.033 0.025 3.733 0.518 1.490 0.048
™ 4A 37.465 0.390 34.948 8.033 0.025 3.733 0.518 1.490 0.048
SP 4 70.02 0.12 17.24 1.250 0.11 0.16 4.00 5.89
D.C.* 0.535 3.250 2.027 6.426 0.227 23.331 0.373 0.008
TM5-1 37.020 0.346 34.380 10.168 0.064 14.150 0.096 1.79 0.036
T™S-2 36.233 0.390 33.077 28.740 0 2.227 0.157 1.077 0.036
™ 5A 36.627 0.368 33.729 19.404 0.032 8.189 0.587 1.437 0.050
SP 5 70.293 0.040 17.047 1.046 0.074 0.97 0.597 5.585 4.810
D. C* 0.521 9.2 2.190 18.551 0.432 84.423 0.983 0.257 0.01
TM6-1 36.610 0.342 33.970 9.998 0 2.874 0.154 1.782 0.016
T™6-2 37.383 0.380 34.623 10.740 0.113 2.460 0.080 1.673 0.023
™ 6A 36.997 0.361 34.297 10.369 0.057 2.667 0.117 1.728 0.020
SP 6 70..340  0.040 17.285 0.900 0.074 0.097 0.597 5.585 4.810
D.C.* 0.526 9.025 1.984 11.521 0.770 27.495 0.196 0.309 0.004
T™7-1 37.003 0.388 32.828 9.665 0.127 3.247 0.153 1.498 0.037
T™7-2 36.678 0.448 33.606 7.964 0.080 3.520 0.178 1.210 0.042
T™7-3 37.615 0.448 34.790 8.600 0.085 0.543 0.155 1.488 0
™ 7A 37.099 0.428 33.741 8.743 0.097 3.437 0.162 1.399 0.026
SP 7 71.252 0.047 16.543 1.341 0.158 0.086 0.546 3.927 5.749
D.C.* 0.521 9.106 2.04 6.52 0.614 39.965 0.297 0.356 0.005

*D.C. : distribution coefficients.
*TM A :average chemical composition of tourmaline.
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Fig. 18. Al-Fe(tot)-Mg diagram(mol%) for
tourmalines from various rock types. (1):
Li-rich granitoid pegmatites and aplites, (2):
Li~poor granitoids and their associated pegma-
tites and aplites, (3): Fe'*-rich quartz-tourma-
line rocks(hydrothermally altered granites), (4) :
Metapelites and metapsammites coexisting with
an Al-saturating phase, (5): Metapelites and
metapsammites not coexisiting with an Al-satu-
rating phase, (6) : Fe’*-rich quartz-tourmaline
rocks, calc-silicate rocks, and metapelites, (7):
Low-Ca metaultramafics and Cr, V-rich
metasediments, and (8): Metacarbonates and
meta-pyroxenites. (+ : tourmalines in mineral-
ized area, -: tourmalines in nonmineralized
area.)
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Buergerite

Fig. 19. Ca-Fe(tot)-Mgdiagram for tourmalines
from various rock types. (1): Li-rich granitoid
pegmatites and aplites, (2): Li—poor granitoids
and associated pegmatites and aplites, (3):
Ca-rich metapelites, metapsammites, calc-sili-
cate rocks, (4): Ca-poor metapelites, meta-
pasmmites, and quartz-tourmaline rocks, (5):
metacarbonates, and (6) : Metaultramafics.
Symbols ae the same as used in Fig. 18.
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Fig.27.

Fig. 20. Photomicrographs of homogeneous
compositional pattern in tourmaline. (b) Photo-
micrographs of discontinuous core-to-rim zoning
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in tourmaline. (c) Photomicrographs of con-
tinous core-to-rim zoning in tour maline. (Qa:
Quartz, T:Tourmaline, Se : Sericite, Pe:
Perthite)
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Table. 5. Chemical Compositions of core and rim in tourmalines.
i Si x
Core Rim Core Rim
Tourmaline range mean range mean range mean range mean
™1 6.651-6.794  6.726  6.668-6.710  6.695 0.800-0.875 0.834 0.6430.779 0.708
™2 6.691-6.642  6.617 6.639-6.696 6.658 0.727-0.786  0.757 0.755-0.833  0.785
T™3 6.516-6.737  6.627  6.489-6.613  6.565 0.439-0.822 0.650 0.555-0.782 0.693
T™ 4 6.697-6.707  6.702  6.633-6.646 6.640 0.436-0.576 0.506 0.612-0.615 0.614
T™S 6.623-6.820  6.697 6.631-6.782  6.697 0.319-0.727 0.577 0.436-0.683 0557
T™™ 6 6.611-6.687 6.647 6.599-6.676 6.642  0.582-0.704 0.648 0.566-0.690  0.632
™7 6.691-6.854  6.756  6.572-6.835 6.722 0.305-0.785 0.518 0.382-0.704 0.540
T™ 11 6.561-6.611 6.591 6.661-6.634  6.594  6.634-6.672 0.658 0.651-0.799  0.685
3y Mg/Fe
Core Rim Core Rim
Tourmaline range mean range mean range mean range mean
™1 3.107-3355  3.237 3.297-3.688 3.523 0.2640298 0281 0.302-0415 0.339
™2 3.689-3.748  3.719  3.663-3.684 3.523 0.430-0.525 0.492 04420782  0.556
™3 3.453-3.774  3.599  3.656-3.739  3.691 0.799-1.097 0.936 0.848-1.048 0.931
T™ 4 3.509-3.595  3.552 3.598-3.610 3.599 0.769-0.775 0.772 0.867-0.986 0.927
™S 3.396-3.658  3.577 3.452-3.602 3.544 0.356-0.530 0.453 0.426-0.503  0.490
T™M 6 3.560-3.658  3.619 3.578-3.660 3.630 0.386-0.433 0399 0454-0.627 0.555
™7 3.363-3.599 3428 3.471-3.771 3.575 0.468-0.782 0.629 0.695-1.212  0.861
T™ 11 3.736-3.809 3.765 3.621-3.897 3.743  1.501-1.084 1.071 1.065-1.220 1.146
Aly/Fe Aly/Mg
Core Rim Core Rim
Tourmaline range mean range mean range mean range mean
™1 1.344-1.510 1432 0.723-1.383 0.592 4.891-5.375 5.101 1.8084.589 2,927
T™?2 0.780-0.800  0.787  0.703-0.794  0.762 1.487-1.858 1.614 0.899-1.794  1.489
™3 0.039-1.212  1.137 1.063-1.147 1.108 0.947-1.516 1.246 1.095-1.153 1.196
™ 4 1.132-1.191 1162 1.042-1.094  1.068 1.461-1.549 1.505 1.202-1.208 1.205
T™ 5 0.804-0.883  0.851 0.759-0.894 0.835 1.603-2.438 1.921 1.505-2.100 1727
™ 6 0.765-0.830  0.788  0.843-0.916 0.891 1.917-2.002 1.795 1.392-1.988 1632
™7 0.673-1.095  0.960  0.937-1.027 0.990 1.390-1.664 1476 0.843-1.478 1.199
T™ 11 1.063-1.128  1.094 0.938-1.064 1.002 1.002  0.938-1.064 1.002
Ca/Na
Core Rim
= Sie) @& hLES S5O Ho)st wo)A| gt Yar
Tourmaline range mean range mean o] 49 Mg, Al Fed) 43w g H] o) A&
TM1  0.0150.028 0.021 0.015-0.022 0.010 F:H TEU Mg . S aznd Eﬂ?}x] -oMt i
TM2 00240029 0.027 0.018-0.046 0.028 ‘LFOIA SFBoz 245 Mg/Fegte Z7hstn Aly/
TM3  0.068-0.183 0.118 0.076-0.217 0.157 Mg, Aly/Fegte Zashs ER¢ ez, 3 4%
WS 000 U birors b A Al RRGDNN e o
TM6  0.019-0.064 0.038 0  —0.085 0.044 3 2% Mg/Fes} £& Aly/Mg, Aly/Feg nejZog
T™M7  0.029-0.078 0.049 0.019-0.137 0.090 8.8 o o ExO ua=p =
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