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 P�-+1 .  o���	!�T�	) � �?e/ �e��]*���� �� ,
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Samples 

no. 
7 8 160 48 316 13 320 111 50 24 130 12 340 

Rock type Granite Granodiorite Qz Monzodiorite- Monzodiorite   Diorite Gabbro 

SiO2 71/52 69/07 70/06 76/5 63/88 65/01 61/91 57/19 54/34 53/72 57/84 54/98 47/15 
TiO2 0/21 0/28 0/22 1/0 0/53 0/54 0/73 0/76 0/64 1/07 0/63 0/91 1/22 
Al2O3 15/77 16/37 16/36 13/99 16/39 16/74 16/77 20/13 18/28 17/28 18/39 17/01 16/61 
Fe2O3 2/38 2/74 2/55 1/15 5/40 4/51 6/14 5/97 7/59 8/65 7/02 9/69 11/65 
MnO 0/07 0/08 0/08 0/02 0/11 0/09 0/11 0/12 0/19 0/14 0/12 0/17 0/17 
MgO 0/47 0/68 0/54 0/23 2/07 1/55 2/41 2/03 4/8 4/78 3/38 4/46 6/59 
CaO 2/84 3/08 3/13 2/01 5/06 4/95 4/61 7/71 5/85 7/76 7/06 7/77 12/99 
Na2O 4/24 4/14 4/77 4/76 3/81 3/73 3/96 5/61 3/76 3/24 4/14 3/40 2/84 
K2O 3/12 3/75 2/64 1/61 3/06 3/24 3/28 1/04 2/46 2/01 1/43 1/97 0/78 
P2O5 0/07 0/11 0/1 0/06 0/19 0/17 0/2 0/29 0/1 0/41 0/19 0/18 0/28 
LOI 0/3 0/43 0/43 0/32 0/36 0/31 0/65 0/46 2/39 1/67 0/82 0/14 0/81 
Total 100/99 100/73 100/87 100/76 100/86 100/85 100/77 101/31 100/41 100/74 101/01 100/68 101/0

Li 50/53 34/46 59/22 10/42 37/17 26/97 27/45 32/14 138/2 32/62 15/07 17/46 17/89 
Be 2/18 2/01 2/35 2/48 2/37 1/89 1/68 2/54 4/38 1/87 1/34 1/43 0/85 
Sc 2/33 2/97 2/29 2/82 75/9 6/24 10/35 9/49 25/25 21/98 14/5 26/7 35/97 
V 33/09 43/19 37/33 14/11 111/4 83/25 109/5 95/87 715/2 199/9 274/9 343/1 650/1 
Cr 4/06 5/71 4/81 5/44 22/55 6/74 12/28 8/79 61/36 78/3 24/28 31/01 19/2 
Co 2/77 3/55 2/97 2/1 10/68 9/29 14/77 9/38 31/41 24/94 22/37 28/71 39/16 
Ni 1/77 1/9 1/99 2/21 7 4/44 8/74 4/17 23/35 24/18 15/14 20/65 22/74 
Cu 7/33 6/13 8/19 13/77 11/81 35/59 120/3 9/48 115/7 59/15 177/5 218/5 14/52 
Zn 29/37 35/43 36/67 9/28 63/27 51/55 74/81 44/93 134/8 65/45 86/02 111/4 87/84 
Ga 40/35 50/37 32/18 31/99 49/27 47/69 40/88 29/7 50/71 44/57 38/24 35/58 35/44 
Rb 148/1 125 109/1 74/3 105/4 90/61 117/6 22/78 447/4 50/65 55/89 56/79 11/31 
Sr 431/2 470/7 445/4 267/2 444/7 461/9 380/3 894/4 1137 5/578 544/4 388/2 633/5 
Y 8/19 10/44 8/72 6/55 24/49 29/15 20/54 25/45 13/99 23/8 15/92 21/75 17/08 
Zr 91/6 110/4 111/6 53/2 165/9 160/4 235/5 203/6 108/9 200/4 152/9 195/7 48/7 
Nb 12/15 13/81 13/2 10/62 19/18 23 17/65 23/16 9/89 22/77 9/06 10/84 5/29 
Ag 0/01 0/04 0/1 0/18 0/11 0/04 0/17 0/11 0/09 0/17 0/04 0/14 0/11 
Cd 0/03 0/02 0/03 0/06 0/07 0/03 0/12 0/06 0/03 0/1 0/06 0/1 0/13 
Sn 0/72 1/12 0/99 0/78 2/41 1/93 1/95 2/34 2/76 2/13 1/26 1/91 1/46 
Sb 0/16 0/12 0/23 0/13 0/31 0/36 0/86 0/18 0/12 0/67 0/53 0/94 0/14 
Cs 2/15 6/27 4/09 1/64 2/84 2/56 6/78 0/8 10/84 5/65 5/07 5/24 4 
Ba 310/2 455/4 208/4 165/7 423/5 465/4 366/1 137/8 265/2 396/8 240/5 232/3 224/1 
La 10/59 18/77 24/12 15/09 30/27 71/13 29/51 37/61 9/19 36/21 17/21 16/41 13/41 
Ce 21/2 35/41 38/86 21/15 60/16 122/4 55/73 84/88 17/16 75/66 33/12 31/94 29/23 
Pr 2/69 4/26 4/12 2/94 7/85 13/96 6/6 10/59 2/43 9/43 4/39 4/5 4/73 
Nd 10/22 15/5 14/43 10/52 29/74 50/02 23/57 40/46 10/75 37/71 18/74 19/71 23/01 
Sm 2 2/78 2/27 1/81 5/72 9/05 4/55 7/51 2/6 7/36 3/8 4/4 5/51 
Eu 0/68 0/87 0/66 0/64 1/33 1/72 1/09 1/88 0/82 2/01 1/11 1/30 1/68 
Gd 1/76 2/53 2/09 1/61 5/38 7/87 4/37 6/62 2/65 6/6 3/58 4/41 5/23 
Tb 0/23 0/31 0/26 0/21 0/72 1 0/6 0/88 4/0 0/84 0/49 0/63 0/68 
Dy 1/36 1/8 1/46 1/17 4/3 5/68 3/64 4/86 2/43 4/67 2/84 3/76 3/73 
Ho 0/27 0/35 0/3 0/22 0/83 1/07 0/73 0/97 0/5 0/91 0/56 0/79 0/68 
Er 0/84 1/09 0/92 0/67 2/48 3/2 2/17 2/83 1/46 2/55 1/67 2/41 1/87 
Tm 0/13 0/16 0/13 0/11 36 0/47 0/32 0/4 0/21 0/34 0/24 0/35 0/24 
Yb 0/96 1/13 0/98 0/79 2/42 3/13 2/12 2/58 1/39 2/24 1/54 2/33 1/51 
Lu 0/15 0/17 0/15 0/13 0/36 0/43 0/3 0/39 0/2 0/31 0/23 0/35 0/21 
Hf 0/78 0/47 0/64 1/74 0/61 0/75 0/55 0/96 0/47 1/24 0/48 1/15 1/73 
Ta 1/11 1/06 1/23 1/29 1/8 3/08 1/69 2/2 0/88 1/57 1/02 1/18 0/92 
Pb 14/38 14/02 20/55 19/32 15/14 19/65 30/57 6/59 5/85 7/4 62/41 12/31 6/81 
Th 7/2 7/13 17/08 7/95 17/66 25/69 29/96 7/48 5 13/48 4/24 6/17 1/17 
U 2/19 1/55 3/19 2/34 3/71 4/32 6/81 01/2 1/07 1/92 1 1/92 0/32 

Eu/Eu* 1/1 1 0/93 1/15 0/74 0/62 0/75 0/82 0/95 0/88 0/92 0/9 0/96 
A/CNK 1/02 0/99 1 1/06 0/87 0/9 0/91 0/83 0/94 0/8 0/87 0/78 0/57 

Mg# 12/28  96/32  55/29  37/28  16/43  5/40  74/43  24/40  61/55  26/52  81/48  69/47  84/52  

106  



����� ���	 
����
� �
������ ����� ����9����� � 18� ��� 
� � !���" 1394    

 

   

 
   G,�13. 	��	 8�a3�
� L/���M( �/���	 
�� �� �� ,
 -�.���	/�0 
��La/Yb  ��/�� ��Th/Yb ]١٩ [. �	��	 h?p/ �� ��

���3 P�a� ����U ���-5
�
 �/�3 
/-	��0.  
  

�F��	
��0  

��/	" {���	"���( 8�$A�� � ����� ������

�/�� 0���	
 �B �	"�
 i�(	B �� �� ��2�����	
 . /�nU

D�/�$ ��B/�- �K(�B/���;? A�/ �" 0�B��" ���
 ���/ 8�

*�R�� ���H�� �I�� �0���#� ��	�B �B 0�B��) � �(	�� 8�$

���( ��D� � 0�B��" 8�$/�
" ��/� ��#���R �" 8�$

V���
�� � 0�/�
 	�T� ���
	
� ���� 1�� ����H) 8�$

�
N�� O�� 8�$I ���	
 8�	"j�� ��2��j�� �� j0 .

�
N��� 	-��� ����3���2' 8�$ �#� "�� 	#���" 1�� �
-

A�� ��� O�� �" �$I 0�� . ��� �
�� �� (� >��� �����

3�j��� �$)76-47 ( �A/CNK ���j ���Na2O>K2O� 

<j���j� �
�j-��j� 	jR /��j� �(�j ED)LREE(  �

�" �I�� 8/�4�$Nb  �Ti �) �#� "�� ��3( �" �/ �$

�� ����B S��/�	. �" �� "�� ���3
����( .���3� 8�$/

Y�Z� ����( ��:���� 8�$ ��#��: 1�� ��R��

 ����I�B) ��3( 8�$��2�����	
)VAG ( S��/�	. ��� �

�� ����B �) 8�	" �/��( .�� 	T� �" ��2�����	
 �( ��/

 	�� �" X��B�+� ������?� ����� S��/�	. �^ /� �� ��

0�� ��� C���B V�H W�
".  
  

 
�/!2��c�  

�" 8/��3$ ���(/�( ��/���
� S5" �� ��#���� ����

 8�$1�H��) ��4�� 8�	" ���' ���()XRF  �ICP-MS  	��_B

�� 	��B ����.  
  

q���
  

]1[  y ���N�/�5�.�)1369 (���� ��_� �����250000/1 

���/����: ����$ .���� ������ V�.���(� � �����

/��( ���[�.  

]2[  � �8���3:)1390 (���( � �/���� C���B X� ����

 �/���"	
9��:����� ����1" ���I�B) =	� �����/�( ����

��� !�
" � ��� �� ��#���� ���/�.  

]3[ � ����?.  /)1384 ( E�B�3� �� ����3���2' V�.���(�

 �����	( �
	")*�3�	;���	�� 9	<(����� � �����/�( ����

��	;B ���;" ��;� ��#���� ��/�. 

]4[ g ���3���� �B�U�.�:	: �j � �8�)1384 (_�j ��

���� �����100000/1 ���� ������ ��� �� � �����

/��( ���[� V�.���(�.  

[5] Asran, M., Ezzat, M (2012) The pan- African 

calck- alkaline granitoids and the associated 

mafic microgranular enclaves (MME) around 

Wadi Abu Zawal area, North Eastern desert, 

Egypt: Geology, Geochemistry and 

petrogenesis, Journal of Biology and Earth 

Sciences, 2 : 1-16. 
[6] Barbarian, B (1999) A review of the 

relationships between granitoid types, their 

origins and their geodynamic environments. 

Lithos, 46:605-626. 

[7] Berberian, F (1981) Petrogenesis of the Iranian 

Plutons: A study of the Natanz and Bazman 

intrusive Complexes, Ph.D. Thesis, Cambridge 

University. 
[8] Boynton, W.V (1984) Cosmochemistry of the 

rare earth elements: Meteorite studies, In Rare 

Earth Element Geochemistry, P.Henderson 

(ed.), Developments in Geochemistry 2, 

Elsevier, Amsterdam, 16: 63-114. 

[9] Chappell, B.W., White, A.J. R (1974) Two 

contrasting granite types. Pacific Geology, 

8:173-174. 

[10] Chappell, B.W., White, A.J.R  (1992) I- and 

S- type granites in the Lachlan Fold Belt, 

Transactions of the Royal Society of 

Edinburg: Earth Science, 83:1-26. 

[11] Chappell, B.W., White, A.J.R (2001) Two 

contrasting granite type: 25 years later, 

Australian Journal of Earth Science, 48: 489-

499. 

107  



����� ���	 
����
� �
������ ����� ����9����� � 18� ��� 
� � !���" 1394    

 

   

[12] Condie, K.C (1989) Geochemical changes in 

basalts and andesites across the Archean–

Proterozoic boundary: identification and 

significance, Lithos, 23:1–18. 

[13] Cox, K.G., Bell J.D., Pankhurst R.J (1979) 

The Interpretation of Igneous Rocks, George 

Allen and Unwin, London, 450p. 

[14] Hawkesworth, C., Turner, S., Gallagher, K., 

Hunter, A. Bradshaw, T., Rogers, N (1995) 

Calc-alkaline magmatism, lithospheric 

thinning and extension in the Basin and 

Range, Journal of Geophysical Research, 

100:10271–10286. 

[15] Irvine, T.N, Baragar, W.R.A (1971) A guide 

to the chemical classification of the common 

volcanic rocks. Canadian Journal of Earth 

Sciences, 8: 523-548. 

[16] Kaygusuz, A., Siebel, W., Sen C., Satir, M 

(2008) Petrochemistry and petrology of i-type 

granitoids in an arc setting: the composite 

Torul pluton , Eastern Pontides, NE Turkey. 

International Journal of Sciences, 97:739-

764. 

[17] Küster, D., Harms, U (1998) Post 

collisional potassic granitoids from the 

southern and northwestern parts of the Late 

Neoprote rozoic East African Orogen: a 

review. Lithos, 45:177-195. 

[18] Ma, L., Jiang, S., Hou, M., Dai, B., Jiang, 

Y., Yang, T., Zhao, K., Wie, P., Zhu, Z., 

Xu, B (2014) Geochemistry of 

earlycretaceous calc-alkalin lamprophyres 

in the Jiaodong Peninsula: Implication for 

lithospheric evolution of the eastern North 

China craton, Gondwana research, 25: 859-

872. 

[19] Magna, T., Janoušek, V., Kohút, M., 

Oberli, F., Wiechert, U (2010) 

Fingerprinting sources of orogenic plutonic 

rocks from Variscan belt with lithium 

isotopes and possible link to subduction-

related origin of some A-type granites. 

Chemical Geology, 274: 94-107. 

[20] Pearce, J.A., Harris, N.B.A., Tindle, A.E 

(1984) Trace element discrimination 

diagrams for the tectonic interpretation of 

granitic rocks. Journal of Petrology, 25: 

956-983. 

[21] Rickwood, P.C (1989) Boundary lines within 

petrologic diagrams which use oxides of 

major and minor elements. Lithos, 22: 247-

263.  

[22] Rogers, N.W., Hawkesworth, C.J., Ormerod, 

D.S (1995) Late Cenozoic basaltic 

magmatism in the Western Great Basin, 

California and Nevada. Journal of 

Geophysical Research, 100: 10287–10301. 
[23] Rollinson, H.R (1993) Using Geochemical 

Data: Evaluation, Presentation, Interpretation, 

Longman Science and Technical, London, 

352p. 

[24] Saadat, S., Stern, C.R (2011) Petrochemistry 

and genesis of olivine basalts from small 

monogenetic parasitic cones of Bazman 

stratovolcano, Makran arc, southeastern Iran. 

Lithos, 125: 607-619. 

[25] Shand, S.J (1943) Eruptive Rocks: Their 

Genesis, Composition, Classification and 

Their Relation to Ore Deposits, John Wiley 

and Sons, New York, 444p. 

[26] Streckeisen, A (1976) To each plutonic rock 

its proper name, Earth-Science Reviews, 12: 

1-33. 

[27] Sun, S.S., McDonough W.F (1989) Chemical 

and isotopic systematics of oceanicbasalts: 

implications for mantle composition and 

processes. In: Saunders, A.D., Norry, M.J., 

(Eds.), Magmatism in the Ocean Basins, 

Geological Society London, 42: 313-345. 

[28] Wilson, M (1989) Igneous Petrogenesis: A 

Global Tectonic Approach, Harper Collins 

Academic, 466p. 

[29] Woodhead, J.D., Johnson, R.W (1993) 

Isotopic and trace element profiles across the 

New Britain island arc, Papua New Guinea. 

Contributions to Mineralogy and Petrology, 

113:479-491. 

[30] Zhang, H., Zhang, L., Harris, N., Jin, L., 

Honglin, Y (2006) U–Pb zircon ages, 

geochemical and isotopic compositions of 

granitoids in Songpan-Garze fold belt, 

eastern Tibetan Plateau: constraints on 

petrogenesis and tectonic evolution of the 

basement, Contributions to mineralogy and 

petrology, 152: 75-88. 

 

  

  

  

  

  

  

  

  

  

108  


