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Abstract 

        Bibi Maryam Granitoid body with 5 km2 exposure area is located in the east Iranian ophiolite mélange belt in Sistan 

suture zone. This intrusive body consists of tonalite� quartzdiorite and granodiorite. The main mafic minerals are hornblende 

and biotite in quartzdiorite-tonalite. Existence of microdioritic enclave in tonalite and its absence in granodiorites is one of the 

main characteristics of the body. Perthitic and granophyric textures in granodiorites represent low water vapor pressure and 

relatively fast crystallization, respectively.  

Geochemical study of rock samples shows that the body is calc-alkaline and metaluminous to peraluminous.� Trace element 

patterns in spider diagrams represent a trough for Nb and enrichment for K, Rb, Ba and Th that indicate contamination by 

crustal materials. Although Bibi Maryam intrusive body cuts the ultramafic rocks, it lacks petrographic and geochemical 

characteristics of oceanic plagiogranites. The geochemistry of the body is comparable with I-type granitoids and based on 

tectonic setting it can be classified as orogenic and VAG type. 
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7H�����-����`*���  Na2O+K2O���������SiO2�M����C+�'
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^H�������Na2O����������K2O�<���<��)����&�(��*��I�%S���������������������������������������������������I 
25H�������� ACF��

(Chappell and White, 2001)          �%C�����/�,F�#��<�������������������]���V�#�<��)KG�A=Al2O3-Na2O-K2O;C=CaO;F=FeO+MgO���

����������)����&����*�(!��<���(�#�!��]��S@�I 
�C�K
�J_(�)����&��(��*�<�������������������������������<�����Y���I %�  (Takahashi et al.,1980 ) S%��
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(FG)����<���)����&�%

�<����*������m(�E*M
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�T����Ag ��As����Cs��Eu��Hf��Ho��Lu��Nd��Sb��Sc��Sm��Sn��Ta��Tb��Tm% YbC��8%�� NAA%��(�	�8%��C���T����XRF�C(�w*��
�/	���	

C�����C��<���C(�:������
��������+ X�	�s(�)��$����*��K���<����1�(�/(��(��*���+�%�/��w�%�*�
/�A���*�I#�
�/�A���*��%�&�<����	�gd) ������&��*�/(��(�

/����&%���#(e) �!)(��(�%� �#�%@ �M��

sample

Bm-

104 

(t) 

Bm-

105 

(t) 

Bm-

106 

(t) 

Bm-

171 

(gd) 

Bm-

173 

(gd) 

Bm-

175 

(gd) 

Bm-

177 

(gd) 

Bm-

181 

(gd) 

Bm-

184 

(gd) 

Bm-

185 

(t) 

Bm-

189 

(t) 

Bm-

219 

(t) 

Bm-

221 

(t) 

Bm-

222 

(t) 

Bm-

223 

(t) 

Bm-

269 

(t) 

Bm���

270 

(t) 

Bm-��

272 

(t) 
SiO2 

Al2O3 

Fe2O3T 

CaO 

Na2O 

MgO 

K2O 

TiO2 

MnO 

P2O5 

L. O. I 

Total 

Tr. el. (ppm) 

Cl 

S 

Rb 

Sr 

V 

W 

Y 

Zr 

Zn 

Mo 

Ba 

Ce 

La 

Ga 

Co 

Cr 

Cu 

Nb 

Ni 

Pb 

U 

Th 

Ag 

As 

Cs 

Eu 

Hf 

Ho 

Lu(ppb) 

Nd 

Sb 

Sc 

Sm 

Sn 

Ta 

Tb 

Tm 

Yb 

76. 08 

12. 08 

2. 22 

2. 40 

3. 40 

0. 57 

1. 56 

0. 166 

0. 071 

0. 056 

1. 23 

99. 83 

 

15 

10 

38 

239 

20 

1 

11 

90 

48 

1 

150 

26 

17 

21 

2 

8 

1 

6 

7 

2 

1 

1 

74. 42 

10. 67 

3. 62 

3. 10 

2. 52 

1. 73 

1. 09 

0. 258 

0. 064 

0. 025 

1. 48 

98. 98 

 

36 

7 

34 

229 

31 

1 

11 

102 

49 

1 

139 

13 

8 

19 

11 

41 

1 

2 

43 

11 

1 

1 

<2. 3 

<1. 4 

2. 93 

0. 49 

2. 61 

<0. 65 

151 

7. 9 

0. 28 

3. 20 

0. 97 

<135 

0. 241 

0. 269 

0. 79 

0. 69 

68. 17 

14. 52 

3. 56 

6. 39 

3. 03 

2. 15 

0. 77 

0. 243 

0. 086 

0. 079 

0. 69 

99. 69 

 

12 

8 

24 

323 

33 

1 

9 

76 

44 

1 

68 

11 

5 

16 

7 

35 

1 

5 

13 

10 

3 

4 

77. 04 

12. 34 

1. 41 

0. 98 

4. 60 

0. 71 

1. 37 

0. 056 

0. 022 

0. 115 

0. 91 

99. 59 

 

2 

8 

29 

44 

21 

9 

12 

51 

24 

1 

243 

10 

4 

23 

2 

43 

1 

8 

11 

18 

2 

2 

74. 07 

14. 61 

0. 92 

0. 47 

5. 00 

0. 62 

2. 96 

0. 045 

0. 040 

0. 144 

0. 73 

99. 61 

 

30 

15 

70 

44 

25 

3 

18 

51 

35 

1 

453 

24 

15 

24 

1 

22 

40 

4 

33 

17 

1 

2 

78. 34 

11. 62 

1. 53 

0. 87 

2. 85 

0. 35 

2. 80 

0. 109 

0. 051 

0. 100 

0. 78 

99. 4 

 

7 

9 

55 

54 

21 

1 

15 

52 

25 

1 

352 

16 

5 

15 

2 

24 

1 

5 

5 

17 

5 

2 

 

77. 52 

11. 35 

2. 24 

2. 03 

3. 30 

0. 69 

1. 51 

0. 144 

0. 064 

0. 078 

0. 90 

99. 83 

 

150 

12 

39 

174 

24 

1 

11 

73 

41 

1 

229 

13 

6 

24 

2 

28 

1 

6 

43 

15 

6 

3 

3. 88 

<1. 2 

1. 76 

0. 48 

1. 75 

0. 88 

368 

7. 3 

0. 14 

2. 02 

1. 38 

<114 

0. 326 

0. 449 

0. 74 

2. 15 

78. 65 

11. 41 

1. 69 

1. 66 

3. 11 

0. 39 

1. 91 

0. 106 

0. 072 

0. 046 

0. 64 

99. 68 

 

4 

10 

44 

182 

24 

1 

12 

70 

35 

1 

242 

9 

6 

18 

4 

29 

1 

2 

2 

13 

1 

3 

<1. 7 

<1. 4 

2. 84 

0. 49 

1. 86 

<0. 63 

193 

7. 5 

0. 30 

1. 46 

1. 21 

<102 

0. 476 

0. 380 

0. 75 

1. 03 

79. 06 

11. 61 

1. 03 

1. 92 

3. 92 

0. 12 

1. 25 

0. 037 

0. 013 

0. 038 

0. 78 

99. 78 

 

14 

8 

41 

254 

19 

1 

11 

68 

21 

1 

124 

8 

5 

20 

1 

35 

1 

4 

12 

12 

2 

4 

 

74. 61 

11. 48 

2. 83 

3. 31 

2. 85 

1. 44 

1. 20 

0. 223 

0. 049 

0. 063 

0. 98 

99. 03 

 

75 

5 

33 

249 

25 

1 

11 

87 

43 

1 

149 

9 

5 

16 

5 

38 

1 

5 

27 

14 

1 

5 

<2 

<1. 5 

5. 01 

0. 40 

2. 50 

<0. 68 

142 

7. 1 

0. 26 

1. 46 

0. 99 

<121 

0. 149 

0. 318 

0. 58 

0. 76 

64. 41 

14. 69 

4. 17 

6. 30 

2. 32 

3. 41 

1. 63 

0. 272 

0. 080 

0. 047 

1. 78 

99. 11 

 

28 

11 

51 

291 

39 

3 

13 

62 

43 

1 

128 

10 

4 

14 

8 

42 

203 

5 

79 

13 

2 

2 

<3. 3 

<1. 0 

15. 47 

0. 45 

2. 14 

<0. 47 

201 

<4. 3 

0. 21 

9. 47 

1. 35 

<193 

0. 358 

0. 604 

0. 74 

0. 90 

74. 38 

12. 04 

2. 58 

2. 91 

3. 14 

1. 03 

1. 43 

0. 199 

0. 075 

0. 053 

1. 19 

99. 03 

 

10 

12 

38 

204 

26 

5 

13 

86 

40 

1 

190 

22 

8 

13 

3 

29 

1 

2 

2 

19 

2 

3 

74. 89 

12. 18 

2. 52 

3. 10 

3. 19 

1. 12 

1. 25 

0. 175 

0. 061 

0. 058 

1. 20 

99. 74 

 

17 

9 

34 

240 

24 

1 

12 

73 

37 

1 

83 

28 

8 

22 

1 

26 

2 

2 

17 

2 

3 

2 

72. 41 

12. 47 

3. 00 

4. 49 

2. 87 

1. 74 

1. 00 

0. 231 

0. 056 

0. 064 

1. 07 

99. 40 

 

32 

8 

33 

282 

32 

1 

10 

91 

46 

1 

95 

17 

7 

25 

8 

35 

2 

1 

27 

9 

6 

5 

65. 11 

14. 14 

4. 34 

6. 76 

2. 71 

3. 25 

0. 72 

0. 270 

0. 096 

0. 059 

1. 68 

99. 13 

 

16 

7 

26 

288 

43 

1 

11 

62 

43 

1 

82 

12 

5 

19 

13 

36 

1 

6 

26 

13 

1 

4 

73. 04 

13. 09 

1. 93 

3. 50 

3. 42 

0. 74 

1. 72 

0. 120 

0. 036 

0. 070 

1. 40 

99. 06 

 

10 

7 

53 

319 

22 

1 

12 

69 

30 

1 

142 

10 

4 

14 

1 

22 

1 

5 

30 

11 

1 

4 

<1. 9 

<1. 9 

7. 39 

0. 48 

1. 56 

<0. 88 

105 

<3. 6 

0. 58 

1. 63 

0. 78 

<123 

0. 345 

0. 223 

0. 54 

0. 59 

70. 47 

12. 91 

3. 47 

3. 77 

3. 09 

2. 02 

1. 58 

0. 280 

0. 094 

0. 104 

1. 94 

99. 73 

 

37 

7 

48 

281 

31 

1 

12 

89 

47 

1 

137 

13 

5 

24 

8 

21 

1 

4 

6 

10 

1 

2 

<2. 7 

<1. 9 

4. 38 

0. 60 

2. 28 

<0. 95 

251 

13. 3 

0. 85 

5. 39 

1. 97 

<152 

0. 309 

0. 359 

0. 75 

1. 34 

63. 39 

11. 95 

7. 33 

2. 83 

1. 74 

6. 99 

2. 55 

0. 680 

0. 229 

0. 473 

1. 75 

99. 91 

 

17 

16 

87 

188 

45 

1 

19 

165 

85 

1 

248 

11 

4 

24 

22 

46 

113 

12 

63 

11 

1 

2 

sample Bm-

276 

(gd) 

Bm-

287 

(gd) 

Bm-

289 

(gd) 

Bm-

291 

(t) 

Bm-

292 

(t) 

Bm-

293 

(gd) 

Bm-

294 

(t) 

Bm-

295 

(t) 

Bm-

296 

(t) 

Bm-

301 

(gd) 

Bm-

302 

(t) 

Bm-

306 

(t) 

Bm-

307 

(gd) 

Bm-

308 

(t) 

Bm-

309 

(t) 

Bm-

310 

(t) 

Bm-

311 

(t) 

Bm-

315a 

(e) 
SiO2 

Al2O3 

Fe2O3T 

CaO 

Na2O 

MgO 

K2O 

TiO2 

MnO 

P2O5 

L. O. I 

Total 

Tr. el. (ppm) 

Cl 

S 

Rb 

Sr 

V 

W 

Y 

Zr 

Zn 

Mo 

Ba 

Ce 

La 

Ga 

Co 

Cr 

Cu 

Nb 

Ni 

Pb 

U 

Th 

 

72. 76 

12. 24 

0. 94 

1. 59 

3. 95 

0. 20 

2. 02 

0. 070 

0. 037 

0. 054 

5. 65 

99. 51 

 

9 

10 

34 

172 

21 

1 

12 

38 

24 

1 

256 

13 

7 

20 

2 

1 

2 

5 

3 

7 

3 

2 

 

 

 

 

 

73. 25 

14. 75 

0. 74 

0. 51 

4. 50 

0. 39 

3. 98 

0. 015 

0. 024 

0. 139 

1. 30 

99. 6 

 

65 

9 

92 

30 

14 

4 

15 

59 

27 

1 

671 

18 

5 

22 

1 

11 

24 

13 

30 

33 

1 

3 

73. 29 

13. 49 

1. 76 

0. 98 

4. 54 

1. 34 

2. 17 

0. 103 

0. 067 

0. 091 

1. 31 

99. 14 

 

42 

8 

71 

119 

24 

4 

16 

95 

52 

1 

422 

10 

8 

15 

3 

18 

12 

3 

28 

4 

1 

2 

72. 77 

13. 51 

2. 28 

3. 15 

3. 75 

1. 25 

1. 19 

0. 188 

0. 058 

0. 085 

1. 33 

99. 56 

 

46 

15 

37 

243 

33 

1 

11 

89 

53 

1 

146 

11 

8 

18 

8 

1 

19 

5 

4 

12 

1 

1 

 

71. 58 

14. 16 

2. 28 

3. 13 

4. 28 

0. 93 

1. 08 

0. 179 

0. 061 

0. 092 

1. 45 

99. 49 

 

13 

10 

38 

266 

25 

1 

12 

102 

45 

1 

116 

29 

6 

16 

1 

1 

19 

6 

16 

11 

1 

2 

75. 55 

13. 44 

1. 30 

1. 51 

4. 21 

0. 30 

2. 13 

0. 099 

0. 028 

0. 060 

1. 00 

99. 63 

 

6 

8 

54 

150 

22 

1 

13 

58 

22 

1 

194 

14 

6 

24 

3 

1 

13 

7 

2 

14 

3 

3 

69. 09 

14. 91 

2. 36 

4. 06 

3. 87 

1. 52 

1. 30 

0. 174 

0. 080 

0. 087 

2. 30 

99. 75 

 

16 

10 

44 

281 

27 

1 

12 

74 

40 

1 

129 

15 

8 

26 

7 

1 

17 

3 

10 

14 

1 

2 

70. 78 
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