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M-109 M-126 M-129 M-312 M-313 M-316 M-319 mt1-ampmt7-ampmt8-ampmt11-mp TM4A TM10C 

)در�	 وز��(ا��
	ه�ي ا���

SiO2 47 45 48/2 47/3 52 51/4 47 54/4 47/1 48/4 48/6 48/9 50 

TiO2 0/37 1/22 0/24 1/68 1/36 1/94 1/48 1/97 0/75 1/57 1/71 1/35 0/37 

Al2O3 17/2 16/1 14/5 14/9 15/6 13/8 15/3 14/1 16/63 14/4 13/8 14/3 12/1 

Cr2O3 0/05 0/03 0/18 0/03 0/04 0/02 0/05 

Fe2O3 2/82 5/44 2/41 5 3/73 5/83 5/23 6/5 3/96 5/98 7/1 4/63 2/06 

FeO 4/52 5/67 4/27 5/58 5/07 5/81 5/63 5/93 5/16 5/83 6/02 5/47 4/01 

CaO 13/3 11/1 13/8 11/6 9/26 7/74 11/1 7/7 10/4 10/2 10/5 9/34 15 

MgO 8/57 7/63 10/1 7/75 6/26 5/4 7/79 6/98 7/3 7/12 7/12 7/48 11/2 

Na2O 2/78 2/8 1/68 2/73 3/37 3/19 2/62 2/11 2/23 3 2/84 2/36 2/25 

K2O 0/16 0/17 0/07 0/77 0/75 0/85 0/76 0/72 1/06 0/18 0/24 2/22 0/15 

MnO 0/13 0/19 0/11 0/2 0/15 0/23 0/19 0/22 0/17 0/2 0/21 0/18 0/13 

P2O5 0/01 0/02 0/01 0/25 0/16 0/26 0/16 0/45 0/08 0/17 0/1 0/14 0/03 
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LOI 3/02 3/3 3/58 0/87 1/17 1/27 0/96 0/64 2/16 1/2 0/65 2/08 1/51 

Total 99/93 98/67 99/15 98/66 98/92 97/74 98/27 101/72 97 98/25 98/89 98/45 98/81 

!�&� �����;
M-109 M-126 M-129 M-312 M-313 M-316 M-319 mt1-amp mt7-amp mt8-amp mt11-mp TM4A TM10C 

ام(�������
�ب �� ��(
Ba 25/2 48/5 19/5 99/7 178 214 162 227 218 26 61 395 10 

Ce 1/3 4/5 1/8 24/7 25/5 36/6 23 61 7/8 14 7/5 

Co 43/4 45/2 38/7 48/7 39/2 34/4 44/9 29 49 38 46 

Cr 330 210 1280 260 330 130 360 116 400 200 118 303 1019 

Cs 0/4 0/35 0/12 0/23 0/56 0/33 0/49 

Dy 1/89 3/3 1/34 5/31 4/52 8/32 4/99 10/5 3/25 6/55 4/55 

Er 1/21 2/17 0/89 3/16 2/57 4/98 2/98 5/8 2 4/1 2/7 

Eu 0/44 0/82 0/35 1/64 1/32 2/01 1/32 2/76 0/85 1/48 1/23 

Gd 1/22 2/34 1/07 4/99 4/2 7/27 4/4 10/5 3 5/5 3/7 

Hf 0/4 1 0/2 3 2/8 5/2 3

Ho 0/43 0/71 0/26 1/1 0/93 1/73 1/06 

La 0/9 2/2 0/5 11 11/8 15/8 10/7 27/5 3/2 5/5 2/7 

Lu 0/16 0/29 0/07 0/39 0/33 0/7 0/4 

Nb 0/2 1/1 0/2 6/6 6/5 12/8 6/5 17 1/8 4/6 3 5 8

Nd 1/7 4/4 2 15/9 14/7 22/9 14/3 38 5/7 11/5 7 

Ni 131 113 212 45 41 46 48 44 150 75 62 63 92 

Pb 19 7 11 16 9 9 6

Pr 0/24 0/78 0/29 3/53 3/44 5/19 3/22 

Rb 2/5 2/4 1/3 12/6 16/6 15/3 12/9 26/5 34/5 2/1 3 85 10 

Sm 0/78 1/69 0/63 4/47 3/74 6/14 3/87 9/2 2 3/75 2/7 

Sr 212 196 138 210 294 235 187 163 158 150 136 296 166 

Ta 0/1 0/1 0/1 0/5 0/5 1 0/5 

Tb 0/27 0/48 0/17 0/89 0/73 1/3 0/78 

Tm 0/17 0/31 0/11 0/43 0/35 0/7 0/42 

V 179 413 180 338 275 316 302 225 195 330 430 257 194 

Y 11/6 19/9 8/2 31/1 25/7 48/5 29/7 64 20/5 41 27/5 33 10 

Yb 1/05 1/89 0/75 2/59 2/19 4/49 2/57 5/6 1/96 4/1 2/62 

Zr 9 27 8 115 104 182 112 48 15 22 19 107 27 

TM34H TM5B TM29A TM1B TM6B TM4C TM4B TM31A TM26D TM34A TM35A TM2B TM5A TM33A
)در�	 وز��(ا��
	ه�ي ا���

SiO2 48/8 47/9 49/1 49/2 49/7 50/8 50/3 49/8 44/5 50 46 48/7 48/5 47/2 
TiO2 0/3 1/93 1/37 0/17 2 0/2 0/39 0/28 1/82 0/6 0/08 0/18 3/06 0/91 
Al2O3 17 15/1 14/4 24/1 14/4 13/7 13/8 18/1 15/4 15/1 20/9 24/3 12/8 12/4 
Fe2O3 1/99 5/27 4/57 0/71 5/89 4/03 3/04 1/91 6/23 3/41 2 0/71 4/59 7/12 
FeO 3/86 5/65 5/45 2/04 5/81 5/25 4/73 3/76 5/86 4/92 3/8 2/03 5/49 6/05 
CaO 12/8 9/97 9/07 11/6 9/08 9/89 10 10/8 6/25 10/8 10/4 13/8 10/3 10/6 
MgO 9/29 6/61 7/46 5/28 5/86 9/04 9/31 8/63 11/1 8/45 8/83 4/31 7/15 9/38 
Na2O 2/37 3/42 2/42 2/48 2/33 3/12 3/14 3/41 2/38 2/98 2/3 2/51 3/33 2/6 
K2O 0/31 0/6 2/26 1 1/27 0/62 0/55 0/11 1/34 0/34 0/45 0/39 1/18 0/25 
MnO 0/1 0/17 0/18 0/05 0/25 0/21 0/15 0/12 0/43 0/16 0/12 0/05 0/18 0/22 
P2O5 0/03 0/25 0/14 0/03 0/3 0/03 0/03 0/02 0/26 0/07 0/02 0/03 0/27 0/13 
LOI 1/75 1/64 2/11 2/23 1/66 1/84 3/12 1/77 3/29 1/69 4/03 1/97 1/75 1/65 
Total 98/6 98/51 98/53 98/89 98/55 98/73 98/56 98/71 98/86 98/52 98/93 98/98 98/6 98/51 

ام(�������
�ب �� ��(
Ba 25 215 396 121 537 43 62 9 162 33 113 56 204 16 
Cr 782 218 304 272 148 138 364 339 437 148 19 214 303 350 
Nb 3 14 6 5 12 5 5 5 12 5 5 5 35 10 
Ni 157 56 68 34 54 44 36 100 245 55 95 51 104 143 
Rb 10 10 86 35 26 9 8 8 45 8 9 9 14 9 
Sr 299 396 302 261 262 139 127 245 77 156 248 219 434 84 
V 145 286 255 74 284 163 219 150 273 199 103 93 243 187 
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Y 8 35 30 11 47 47 13 11 31 23 8 8 29 27 
Zr 17 128 108 20 209 25 22 20 132 59 27 18 146 66 

LOI= Loss on Ignition 
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at°az' z/ac "
bb°bt' t/cb " X X O O O A A O A �%�(�%>�? 
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at°az' z/ac "
bb°bt' t/cb " X X X O O A A O �%�(�%>�? 

M-003 
at°az' z/ac "
bb°bt' t/cb " X X A O O O A A O A A �%�(�%>�? 

M-004 
at°az' e/aa "
bb°bt' s/c] " X X A O A A A O A �%�(�%>�? 

M-007 
at°az' e/aa "
bb°bt' s/c] " X X O O O A A O A �%�(�%>�? 

M-008 
at°az' e/aa "
bb°bt' s/c] " X X A O A A A O A �%�(�%>�? 

M-105 
at°bz'aa.^"
bb°as']s" X X A O A A A �%�(�%>�? 

M-106 
at°c]' c/yc "
bb°at' z/] " X X A O R O A A A �%�(�%>�? 

M-109 
at°c]' ^/bs "
bb°at' a/cz " X X A O R O A A A �%�(�%>�? 

M-126 
at°c^' t/]a "
bb°az' z/ys " X X O O A A A O �%�(�%>�? 
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at°c^' t/]a "
bb°az' z/ys " X X A O O A A A �%�(�%>�? 
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at°bz' ]/cz "
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bb°at']z" X X O O O A A O A �%�(�%>�? 

M-189 
at°at' ^/cz "
bb°bz' ]/cc " X X O O O �%�(�%>�? 
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bb°cc' ]/bc " X O X O �%�(�%>�? ����3
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bb°cc' ]/bc " X O X X O O �%�(�%>�? ����3
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bb°cc' ]/bc " X X X O O �%�(�%>�? 
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bb°cc' ]/bc " X O X X A A A O �%�(�%>�? ����3

M-316 
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bb°cc' ]/bc " X O X X O A A O O �%�(�%>�? ����3
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bb°cc' ]/bc " X O X X O O �%�(�%>�? ����3
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bb°cc' ]/bc " X O X O A A O O �%�(�%>�? ����3

M-319 
at°az' z/ca  " 
bb°cc' ]/bc " X O X X O A O O �%�(�%>�? ����3
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bb°cc' ]/bc " X O X X A O O �%�(�%>�? ����3
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bb°cc' z/ab " X O X X A A O O �%�(�%>�? ����3

M-327 
at°by' t/at  " 
bb°cc' z/ab " X O X X A O O �%�(�%>�? ����3
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at°by' t/at  " 
bb°cc' z/ab " X O X X O A O O �%�(�%>�? ����3
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at°ba' z/z "
bb°bt' z/c^ " X X X O O O O �%�(�%>�? 
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