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ÌÊاx À²اËÇ~Ç F,£�, J5ÏفÊ @ ~Êاªفª�' دË�£مx 4ر ،FاÇ£x 4 و¤� JاÎÊ4ر ,س�ا ·Á,و ���£� Ì� wا��£Î4,ر �°£'�ا4 و ش J,4,ر Ì@x دË@اش�
Êاx Ã�§Êا�qÌ دË�§Í -Ï³لÇ ا ¸�ار� ¥Ç ~�,7 .4هÏ� ~�Ïرس @ ~Êاªفª�' ¥Êاyو س Ìاس�£x ~�Ïرس JاÍ5 4ر و,�دÏفÊ ا� Jد��Ï��Ê,£{ JاÍ
 F' 7, ¹د�)ÉسÏ�Ç @ ÉسÏ�,(ÌÊاx ،ا¸� شده� ÌÂ³ËÇ ر, 4ر J7سا Fارyو ,س J£�¾رÏq ¥Ç ~�,7دÊ, . ¨ÂÊ ~رس£� À�Âح� É�, Eا�Ê, 7, AدÍ

}�£x JاÊ§ارÍاÏq ¥Ç Jر¾�£Ï­�  J: }§لÎا�Ç, Jد,Ä4¼¤ �¤رV و }§لÎاJ �اÇ Ì�ÏÊ£��± �ا 'ÎÊا 4ر جاÍ JاJ سا��ار�ËxÌ� J£ل ËËxده
¸F,ÏË روشÎاyÇ JمÃ ج�Î ,��اÉ�, 4 ,ر��ا> 4ر ¾yÇ ·�7Ï� ~|ÊÏ|t ÆÎاÊ~ و ,ر�7ا�~ �5@ا�£ ¹Ç@دFractal Ì�  Ì@� ~Êو  Ê'Fryا�Ä¤  .,س�

�اش@د و NW/SE  ،NE/SW ~@Çص@Ïرت  �Ì~ 4ر ËÇ@اÀ² �°@£'�ا4 و ش@Î£�ا�Ï²@� wر xل~ روÊد ¸مÇÏ~ ��م· xا�Êا �x .Ìار ر¾�Ì ,س�
ÆÍ~Ç FاªÊ ~ªªx ��ÍاÇ ا� ÌÂ³ËÇ �Äا» JاÎ�|�§yد شÊر, �ا رو ~�Ï� Kا��§Ê ~Ê,Ï� ¤�Äا@Ê' ا���Ê ،دÍ4FryوFractalÊFا@ª ده@ËÍ4

Ï@²ر xل@~ �Ê@ا�� �اص@لÌ@�  Ì. �اشدلÎا Í~ÇاÇ J¥ و روÊد ¸مÇÏ~ شÎ�|�§yا و }§ Íم�§�|~ �yÇ ·�7Ï� ~|ÊÏ|t É�� ~�ÏاÊ, ~Êد�¥
~Ç FاªÊJجا Ìx دÍ4 4هÏ� É�, J£�{ ÌÊاx م£,هÍ Ì� اÍ ~@ªªx Jو �ا ¾°ا ~|�§yش w� 4ر ،J£�¾رÏq Kا 7,�¨ ¸مد�ا� ¥Ç ~�,71  رتÏ@ص

F7و É�, Ìx Ì�¾£{ شده ,س� Ã�yª� ~ل~ ,صلy4}£ش ÌفÄ�Ç w� 7, ~اشÊ ~¸£¾ ¤¼Äر,س�ا JاÎل§{ Éا��Ç ~ªªx JاÍ .Ëش ,¢Ä É@�, ~اس@ا�
F4ه 7وÏ� و ~ªªx JاÍJجا Jد��Ï��Ê,£{ JاÍ ~Ç اÎÊ' شده 4ر £�{Ì� دÊ,Ï�  À²اËÇ 4ر ¥Ç J7ارسا§Êاx �Îا¾~ جª�x, JÏ|Ä, w� F,ÏË¸

   .�°£'�ا4 و شÎ£�ا�Ç wدÁ £¶Ê£,ر }�4£
  

Ãا�Á اي ¯لی|يÅ :هاي ساختاري، آنالیززایی مس، مس پورفیري، کنترل کنندهکانه Fry، Fractal 
 
 
  ¬|مهم
�Ì ~@Ç ,ا�~ رÇ£{ JاÍار§Êاx ~ª�,7 دلÇ ~لx رÏ² 4و Ì@� F,Ï@�

4ÏمÊ ~رت �£رسÏد :ص@Ë�'£¾ ا@� ±��£@Ç ~ª�,7 دلÇ ~y� Jا@Í
É�Ç7É�Ç7 اس~ وË4ر ,ر��ا> ش ~ª�,7 دلÇ J£|�4 ش�م�ا�~ و

Ì�@@سÏq ~لy@@4}£ش JاÍد@@Ë�'£¾ ا@@�y�Çا@@Ë�4Ï�U ±�@@حÇ و J,~ ،
.(Kesler, 1997)  ¹اتÄ³اÇ��,£مÍ و Ø�4اq ،F,ارy (Padilla 

et al., 2001) ~@@Ç Fا@ªÊJو ج@@ا Ã�y@@ª� Ì@x د@@Í4  J£@@�{
 JاÍد@Ë�'£¾ £���@� �@ا �ح@ÎË� Ì@Ê J£�¾رÏ@q ¥@Ç JاÍار§Êاx

~Ç ~ا�Ç£{ ا}ما�~ وÇÌ@ا��Ê w@�ÊÏ�y� Ìyحل@~ و �اشد �لÇ ،J,
Æ�Uم�@� رÍ, ¤�Ê اÍار§Êاx É�, Ã�yª� FاÇ7 4ر ~y�ÊÏ�y� JاÍ

 Ï� (Tosdal andس@@د,ل و ر�u@@ار4 .�7@@اJ4 4,ر4 �§@@�ار
Richards, 2001)  4ر J£�¾رÏ@q ¥Ç JاÍار§Êاx Ìx دÊدÂ�¹Ç

 JاÍار§Êاx £ا سا�� Ì§ا�ÂÇ~ا�Ç£{ ÆÍ ~ÎجÏ� �Ä²£7 جا Ì�  4,7
Í@اÌ@x J 4ر ,�Ç@د,4 س�§@�Ê, Æ@د اÊ JفÏq J5Ïر¾�£ÍJ �ا �4Ïه

�Ëا�£,�É . �اشËد,J,~Ç J و ج¤�£ه}§ل~ ,�Çد,x ¤¼Ä4ماÎÊاÁ Jاره
Ì� |ر �£رس~ جا�Ï¶ËÇJاس� جاËÇ اه  J£�¾رÏ@q JاÎ�5ÏفÊ J£�{

 ¤@@x£م� Jا@@ÎحلÇ ~اس@@ا�Ëا، ش@@ÎÊ' م@@£,هÍ ¥@@Ç JاÍار@@§Êاx و
,س@@�س@@�ا×ت Çا}م@@ا�~ 4روÏq Fس@@�Ì �§@@�ار �@@ا ,Íم�@@� 

(Carranza and Hale, 2002) . Ì@� F,£@�, ¥@Ç £�5@ا� £�x,
J£�¾رÏq :Ï­�Ì�Çرو, J5ÏفÊ @ ~Êاªفª�' Fا 4ر 7وÍ @  £��4
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~Ç ·Á,ر��@ا> و, Ì@x دËا �اش@� J4ار �7@ا�@§� ~Êا@yÇ و ~Êا@Ç7
ÍاÊ Jف��Ï��Ê,£{ J5ÏدÏ�Ç Jس@É 4ر }§لÎا�Ç, Jد,Ä4¼¤ و �4Ïه

,7 جملÌ 4و É�,(Mehrabi et al., 2005)، Ì@Â³ËÇ 7وF 4,رÊد 
�°£'�ا4 و شÎ£�ا�Ì@x w 4ر ,�@³Ç ÉاÏ@Ç Ì@¹Äر4 �£رس@~ Á@£,ر 

,³Ç FÏËxا¹Äات و �£رس�ÎاÇ J �لف~ �£ روx JاÊ§ارÍا . }£¾�Ëد
¥Ç £ل@½  و �5ا�� Ç JاÎÍو ,7 �4@د}ا Ì@�¾£�¢q رتÏ@ص F,£�,

F7و ،JUÏ@@ÄÏ��Ä Jا@@Î�{vو� £@@�¶Ê ~@@�� و �@@ا Jس@@ا��ار Jا@@Í
Fج¼£,¾�ا�~ 7و�Äو ,�ا JدËش@ده� Jد@Ëد�@Ê, ،(Khoie et al., 

1999; Bazin and Hubner, 1969) .FماÍ  Ì@ف�{ Ì@x Ì@ÊÏ{
É�@Ç7 ½ل� Ç JاÍرÏ�xو ¾ا ÃÇ,Ï¸ س�, ÉyمÇ اس@~ 4ر شدËش

~ÊاyÇ ·�7Ï� ¥د�Ê,ا وÍار§ÊاxدËاش� Ì4,ش� ¨ÂÊ ¥Ç JاÍ . 4ر
Í@اJ س@ا��ارJ 4ر ,�@ËËx ·@�7Ï� Éده,�É �ح�Ëx ¨ÂÊ À�Â£ل

4ر �ال �ا¯£ ,7 روشÎاyÇ . JاÏÇ ~Êر4 �£رس~ Á£,ر }£¾�Ì ,س�
ÌÊر,�ا J, دلÇ و J7ساJ,£� 4,4ه ¤�Äا@Ê' FÏ{ا@ÊÏ{ Jا@Í س@�فا4ه,

~Ç 4Ïش .Ì�@ªÎÊ ~د}~ ¾°@ا�Ëx,£q >ÏÊمÍ, ~ا�@�Êاx Jا@Í �@�
Ì@@ا��Ê Aا@@ª�x, 4ر J4�7@@اÌ@@ا�q و J, Ìا��Ë@@اشÊ £�5@@ا� J,

روش@ÎاJ . (Vearncombe and Vearncombe, 1999)4,ر4
Ì�ªÎÊ 7, :د}~ �اËx,£q JاÍÏ|Ä, ¤�ÄاÊ' �Îج ~ÊÏ{اÊÏ{ Jا@Í

 Ê'Fry@اFractal  ¤�Äو  xFryا�Êا�~ وج4Ï 4,ر4، ,7 جملÌ رو9 
~Çا|ËÍ Ì¸Ïم�Ç ا� ÌxÊ JاÍ4,د ر�دËÊاÇ <اÂÊ 7, J,Ì�@ªÎ Jا@Í

~Ç Æار 4,ر�x ا�~ س£ و�ÊاxÌ@� د@Ê,Ï�  Ã@مyÇ 9رو w@� F,Ï@Ë¸
¤�ÄاÊ' م£,ه �اÍ Fractal   4ار رو@x Ì�(Najafi et al., 2010) .

Í@@ا و ,Ê, Ì@@� <Ï@@�£Ç J@@د�¥,�@@v@@q ÉوØ², ¨Í¸@@ات 4Ì@@³ÂÊر 
 Ì@Â³ËÇ 4 4ر 4وÏ@جÏÇ JاÎل@§{ É�@ËuمÍ و ¥@Ç JاÍار§Êاx

��4£، �@ا  @و,Á· 4ر 7وF ,روÌ�Ç ) شÎ£�ا�w و �°£'�ا�Ê,)4 ا�~ 
¤�Äا@Ê' 7, س�فا4ه, Fry  وFractal  ر,£@Á ~@ر4 �ح@� و �£رسÏ@Ç

�¾£{.  
  

شناسیزمین
J¤x£Ç F,£�, 4ر ~Êاªفª�' JاÎ��Ä¹ا¾  ~Êاªفª�' دË�£مx EاÊ Ì�

 Ì�Ç��4£@,روFاªفª�' د�اËÎس JاÍ@FاÇ¤�Ì� Ì�@رت رشÏص
 Fا�~ ,7 '5ر�ا��اÎÍÏx) FØد و س�ËÎس ( FاÇ¤� 4ر  @@�ا Fف�@ا�

 �1700@ا ) ��4@£ @@,روÌ@�Ç(�لtÏ§�اÌÇ,4, F 4,رx É�, ،4م£�Ëد 
 �xل@Ï@Ç Ì@� ;£@¸ £�ÇÏ,7,ت �x100 Ì@Â³ËÇلÏ@² £�ÇÏل و �@ا 

Ê,د}~ 7,}£8 }§�£9 4,ر4رور . Ì@� F,£@�, ¥@Ç £�5@ا� £@�x,
J£�¾رÏq :Ï­�w@�ÊÏ�Ïلq ÏÊاyÄو Fا 4ر 7وÍ  £@��4 @ Ì@�Çرو,

 JاÎا }§@ل@� ~�Äار ج@ا�@§� ~Êا@yÇ و ~Êا@Ç7 <ر��ا, Ìx دË¹Á,و

ÍاÊ Jف��Ï��Ê,£{ J5ÏدÏ�Ç JسÉ 4ر ,�@É 7و�Ç, Fد,Ä4¼¤ و �4Ïه
¾¹اª�' �@@�Äفª@@اÊ~ 4ر . (Mehrabi et al., 2005)4,رÊ@@د 

 @ ~Êاªفª�' دË�£مx £@��4 @ Ì�Çرو, J5ÏفÊ>ش@£و Ì@اس�£x 7,
. و 4ر 4وره ,�ÏسÎÊ Ì� Éا�@� ¾¹ا4Ï@� �@�Ä رس@�ده ,س@� شده

 J¤@x£Ç F,£@�, F7 7و£Ç 4ر Jحا= سا��ارÄ Ì� 4ا�'£°� ÌÂ³ËÇ
Ì�Çد ,روË�£مxر 4,ر4 @@ و,£@Á  £@��4 . Ã�y@ª� ا@� É@سÏ�, 4وره

~Ç >ش£و FاÇ£x J,£ÇÏل|Ëx J4 و �ا ج@اÏش @ªÎÊ J£�{Ì� Jا@Í
~�Ïرس-~Ç Ãم�y� ~Êاªفª�' 44£@{ .و,�@د و و,�@د É@�, Jا@Í

 ÃÇش@ا ~Êا@ªفª�' JاÎ|Ë@س± �²½ وس�¹~ ,7 سÏ� F' É�£�7
 Jو '5ر'ور w��@@سØxو£�q 4,Ï@@Ç 4,س@@�� و ،�@@Ä,7د��7، �ا@@Ê'

@@@}§@@�É@@�, ~{4£ و,�@@دÍاJ رس@@Ïq .~�Ïش@@�ده ش@@ده ,س@@�
'�ªفª@@اÊ~ 4ر Ï@@Ê,�~ جÌ@@Â³ËÇ ~�Ï@@Ë �§@@�ار ��ª@@�£ ,س@@� 

(Dehghani, 2000) .~�Ï@رس JاÎ|Ë@س É�, @@ 4ر ~Êا@ªفª�'
Jد@��Ï��Ê,£{ J5Ï@فÊ JاÎ|Ëس± سÏ� ÌÂ³ËÇ)Ï@|�Ä,@@ÉسÏم�(

ÍاÊ JفÌÂ³ËÇ J5Ï و �4Ïه Ê,(Zarasvandi, 2004)د ³Á· شده
~Ç J£�¾رÏq �¾ر�� �ا �اÏ�4 ا� ��Ê,£{ 7, ~��x£� J,د4,رËاش� .

~Ç £¶Ê Ì4ه�Ï� Æ§ا}ما��Ç 7ا¾ J,4ر ,��د Ìx رسد£{ JاÍ �@�Ê,
,Êد و ¾@اyÄ' 7اÏ­� Ì� ÉÄ: 4ر ÏÊ,�~ شماÊ ÌÂ³ËÇ ~Äفx 5Ï£4ه

ÎÊ@@ا�~ س@@Î|Ëا��Ï��Ê,£{ J@@دÏ�4 7, Ãy@@ª�Ç Ì@@Â³ËÇ Jر�@@� 
~Ç دËاش� .Fارyس, J£�¾رÏq �¾ا �ا� Jد��Ï��Ê,£{ JاÎ|Ëس É�,-

ÌÊاx و J7ا¸@� سا� Ì@Â³ËÇ ر, 4ر J£�¾رÏ@q >Ï@Ê 7, ¥@Ç ~@�,7
Ï@Çر³Ç 4اÌ@¹Ä}§@�£ه  Á§م� ,¸¶ÌÂ³ËÇ Æ). 1شÊ,) Ãyد شده

 JاÍم@£,ه و,�@دÍ Ì@� É@سÏ�, ~��7د@Ê' JاÍر, و,�@د wا��£Îش
~Êاªفª�' @@�@ده ,سÊش@اÏq É@سÏ�, ~�Ï@رس . ~�,Ï@Ê 4ر Ì@��Ä,

Í@اJ¤x£Ç 7, ~ytÏ@x J، ش£B و ش@مال «@£- 4Ï@� ،Ì@Â³ËÇه
w�ÊاyÄاو�Ç~@Ç Æ@ªt Ì� ¤�Ê Ìاس�£x Ì� �§�ËÇ JاÍ4رÏ@� . 7,

س@Î|ËاJ  س�ماÍاJ �ارÌ@Â³ËÇ É�, 7 وج@Æ@�� 4Ï ¸¶�م@~ ,7
 ÉسÏ�, ~Êاªفª�')��7دÊ' Kس@�) ¸مد�ا, Ì@� Ì@x  Fا@�¤�Ç F,ÏË¸

ÌÊاx £�x, ~صل,~Ç ¨ÂÊ Jفا�, ÌÂ³ËÇ 4ر ~Êد7,�~ و 4}£ساËx .
Í@اÏ@�4 Jر��~ �@ا 4ر ,Ï|�Äس�Ç ÉاÊ~ �ا Ï�Çس@É �¤ر�@4Ï@� Àه

}£,Ï�4ÏÊر��~ ÏÇج� �Ã�yª �5@ا�£ Ï@q ¥@Çر¾�£Ì@Â³ËÇ J و 
4ر . Ê,(Zarasvandi et al., 2005)د,�x£ ر�د,Í4اÇ J¥ شده
ÌÄاÍ ¤�Ê ~�,ÏÊ 7, Jار�§� É@�, A,£², وس�¹~ 4ر ~Ê4}£سا JاÍ

Í@اw@tÏx J و ص@Ïرت �ا�Í �@�ÄÏاÊ JفÌx J5Ï ,«ل@� �4Ï�Ìه
~Ç �4ده CÏشده ,س�,س� Ã�yª� دÊÏش .w@�,4 ÌÇ,4, ا و 4ر@Í

CÏر��~,س�Ï�4 JاÍ- Ã@م�y� ~�×ا� ÉسÏ�Ç ر��~ 4رÏ�4¤ر�,Ïx
Ç 4ر Æ§�ÊÏ�Ïلq Ì�£t دهËËx4هÏ� ÌÂ³Ë دÊ,) Ãy2ش.( 
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1. Reference Lines 
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Fig. 1. Simplified regional geologic map of The Khezr Abad 
 

  
  

  ��Á ¯ا�
 M Fry¿ا·ی�

 ¤�ÄاÊ' Fry ,1979سال 4ر ,��د Ãحل�� �Îج ¨Ê£x ا 4رÎ|Ëس 
  و�£�ÇÏyÊو�£�ÇÏyÊ و  �Ïس±'Ç, ¥q 7, Fا شد }£¾�x Ì� Ìار

 (Vearncombe and Vearncombe, 1999) J,£� Ã@حل�� 
·�7Ï� ~ÊاyÇ JاÍار§Êاx½ل� Ç 4رÏÇر ,س�فا4ه,£Á �¾£{. É�, 
¤�ÄاÊ' w� 9دس~ روËÍ ~Á�³اÊ, 4Ï� J,£� 4,4هJاÍ Ì@³ÂÊJ, 

~Çار�£4 �ا .�اشدx É�, 9رو ~Ç F,Ï�  J,£�n ،Ì@³ÂÊ Ì@x £@Í 
Ì³ÂÊ ~Ç دÊ,Ï� ��¹ÁÏÇ ~ÊاyÇ w� ا@§Êاxو ر Fا@x4هÏ@� اش@د�، 

(n(n-1)) Ì³�,ر ~ÊاyÇ J,£� اÍار§Êاx د�¥ و@Ê,Jا@Í ~Ê¹@دÇ 
 و w� Ì³ÂÊ J¤x£Ç ,ساÂÊ £� 8ا> ,�Â�Ê, ÉاÎÄاJ .�اصÊ Ãما�د

<Ï³� ·ج£Ç1 رتÏص ~Ç4£�{Ìx Ì� F,ÏË¸ Ï|Ä, ²@£2  �ا Fry 
A¹£وÇ س�,. É�ËuمÍ 4ر F,£�, ¤�Ê 7, É�, 9حل�ل~ رو� J,£� 
�Ïس@±x£و�Ç@�،اÊ§@ارÍاyÇxJ@اÎ¹�7Ï�~Ê@ا�J£رس@~

-ÏÂ¹� É@@§� ر وÏ@@q 4,vÊ(Yaghoubpour and Hassan 
Nezhad., 2006)-£@@و ، س É@@§� ،Jرو  F,ار@@yمÍ 4 و,vÊ

(Hassan Nezhad et al., 2001)F,ار@yمÍ ف@~ و�Ê ،ÉÍ' ، 
(Najafi et Al., 2010) F,ار@@@yمÍ ا�~ و@@@ÎË� ،¥@@@Ç و

(Tanhaei et al., 2010)  س� شده,س�فا4ه,.  ¤�Äا@Ê'Fry  Ì@�
�ا¯£  شÌx 4Ï 4ر ³Çا�Ê,Ì¹ÄاJ, ~Ç E ر,�ا4ÌÊو صÏرت 4س�~ و 
E£Ê ±سÏ� ¤�ÄاÊ' É�, ر,¤@¾,Dot Proc �@س, Ì@�¾£�¢q رتÏ@ص.

Íا و xاÊ§@ارÍاÏÇ ¥@Ç Jج@4Ï 4ر 4و 'ورÊ, Jد�¥q¥ ,7 جم·
Ì@@Â³ËÇ  ات@@­� Ç ،wا��£Î@@ا4 و ش�'£@@°�x  وy ¥د�@@Ê, Jا@@Í

Ì@� Ì@¹Ä³اÇ 4رÏ@Ç À²اËÇ 7, E,دx £Í 4ÏجÏÇ Ï² Ì@� Ì@Êر جد,}ا
E£Ê ¥د�@Ê, ات@­� Ç F4Ï@مÊ 4¹£¾@~ و �¹@د ,7 و,رÇ ا و ,¾¤,ر@Í

 JÏ@@|Ä, ،اÍار@@§ÊاxFry  Ì@@Â³ËÇ ا4ش@@ده4و� Ì� د@@Ç' �@@4س .
FماÍ  ¤�ÄاÊ' شد £x5 Ìx رÏ²Fry  وFractal£|د�y� ÃمyÇد@Ê .

 J,£@� ~Äا@�x£¾ 4¹@ا�, Ì�@حاسÇ ال�x£¾ 4ر Ì¹Ä³اÇ 9رو JاË�Ç
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 1. Box-Counting 
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Ç 8ف@اËÍ Æ�Íدس@~ �@£ ,س@ا. ¸Ëاص£ ËÍدس~ و ,Áل�دس~ ,س�
�@£,J  �،�،�وÁ,3ل�دس~ ,�¹اË¸ 4اص@£ ËÍدس@~ ,¸@د,4 ص@ح�� 

 £|Êا ��@ا@ÎË�, 7, E,دx £Í Ìx دË�§Í Æ�� و Ìصفح ،±� ،Ì³ÂÊ
~@Ç 4ح@دوÇاÊ ~دسËÍ £اصË¸دË@اش� . Ì@مÍ J4ا@Ç �@¹��² 4ر

 Æ@�� اره@q ا� Ìاره صفحq ،±� ارهq KØ4ه و ¸مÏ� 4حدوÇ £اصË¸
�ËÊ,Ï@د �Ê ~�Ïم@~ س@~ �@Ë�Ìا�£,�É ,�¹اËÍ 4دس~ ,Áل�د. Ë�§Íد

Íا �ا ÆÍ و �ا ÂÇا�§ÎÊ' Ìا �ا �yد�|£ �اش@Ëد، ��اÊ|£ و�q ~{vد�ده
~Ç ~Äا�x£¾ 4¹ا�, ~ÄوÉ4ه، �@د�Ï@� Jار@ª¸, 4,د ,¸دËÊ,Ï�  ���£�
xد,Ë�'£¾ 7, E@دÍاJ ¹��²@~ �@ا  }�£Çs�Í Jحدو��4~ 4ر ,Êد,7ه

,y� J~ ,7 روشÎاJ �£رس~ �Ê ·�7Ïا��@É�, .Ì رو9 وجÊ 4Ïد,ر4
Îا}§لÎÊ' ~Äا�x£¾ Ãس�ا، �حل� .É�@Ç7 JاÍÏ|Ä,  J,£@� ~س@ا��

 �xرÏ� ،±سÏ� اÎل§{ ~Äا�x£¾ ·�7Ï�(Turcotte, 1992) Ì�,ر,

,�¹@ا4  41ر ,�Ï|Ä, É �ا ,س@�فا4ه ,7 روÇ 9£�@· ش@مار. شده ,س�
¾£�x@@اÄ~ ر, 4ر جÏ� �@@Îج�@@�7Ï� Ì@@· ص@@فحات شy§@@�|~ 4ر 

~@Ç Ìحاس�Ç ل�ده§{ À²اËÇد@ËËx . Æ�@رو9 �£س É@�, لÏ@ص,
Ì@@x 4ر 'F �¹@@د,4  ,س@@�4Ï,رÍ@@اÄ J|@@ار��م~ @ Ä|@@ار��م~ Êم

 Ã§{ Jاو� JاÎ¹�£ÇNr د,7ه@Ê, Ìyل ش�Ï² �§� £� J£@�{r
 F' ¥y¸ �1ا/r شده ,س� Æ7 . رس, E,د@x£Í ¨Íوv@q É@�, 4ر

Æ�§Â� ~ا�Î¹�£Ç Ì� ,د��, À²اËÇ ·@�£Ç £@Í ¥r@شده و س JدË�
Ì� Ìyش� ÌÊر جد,}اÏ²JدË� ) JاÎلyار��م)9و  7ش@|Ä 4,رÏمÊ ، ~

Ì� اÎ¹�£Ç 7, E,دx £Í ~Äا�x£¾ و �¹د Æس�£� F' دÇ' 4س�. J,£@�
Ì� 4س� F4¹د 'ور� ~Äا�x£¾ Ì³�,س� شده �¹£�½ �7£ ر, :  

)r/١ Log(Nr) = a + K log (   
 Ìx ��£¯ ±� K 4,ر 4رÏمÊ اÍ FماÍ ¹د� ~Äا�x£¾ س�,.  

  
    

 
  شËاس~ ÌÂ³ËÇ شÎ£�ا�É�Ç7wسا4ه شده ÌªÂÊ  .2 ش°¶

 
 

Fig. 2. Simplified regional geologic map of The Shahr-e-Babak 
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lËتا¿  
د� دÁ من�¬ه M��y[اد Á ش�Æ[ا[®veFryلی¶ 
 À²اËÇ4ا�'£°� Ì� wا��£Îو ش J,د�¥   41و  37 �£��� 4,ر@Ê,

~Ç ¥Ç ار§Êاx د  وËاش�)Äج@دو JاÎ1  ا¯@£ ، )2و� Ì@¹Ä³اÇ 4ر
E£Ê ±سÏ� ¤�ÄاÊ' É�, ر,¤@¾,Dot Proc �@س, Ì@�¾£�¢q رتÏ@ص .

q·د�¥ ¥ ,7 جمÊ, J4 4ر 4و 'ورÏ@جÏÇ ¥@Ç JاÍار@§Êاx ا وÍ
Í@اÊ, J@د�¥ yو  ÌÂ³ËÇx  �°@£'�ا4 و ش@Î£�ا�Ç ،w �­@ات 

E£@Ê Ì@� Ì@Êجد,}ا Ì¹Ä³اÇ 4رÏÇ À²اËÇ 7, E,دx £Í 4ÏجÏÇ  ر,¤@¾,
�@ا  Íا و xاÊ§@ارÍا¹Ç£¾~ و �¹د ,7 و,رÊ 4مÇ F4Ï �­ات ,Êد�¥

 Ãyش Ì� ÌجÏ�3- A  3و-B    JÏ|Ä,Fry  ÌÂ³ËÇ 4وÌ@� �@4س
4ر ËÇ@ا¹Ç  À²@دÊ, ~Ê@د�¥xاÊ§@ار و  41و  37و �@Ç'  J,7, Ìد

 �@��£� Ì� wا�� £Î1640و  �1332°£'�ا4 و ش Ì@³�,ر ~Êا@yÇ
Ì� <اÂÊ 7, ~¹رت ��مÏ�4د ص£{ Ãاص� . É@�, ±@سÏ� É�ËuمÍ

E£Ê ر,¤¾,Ã{ E,£{س£�~�4ا�Îج Ì� <Ï�£Ç¥د�@Ê, J£�{ Jا@Í
ÌÂ³ËÇ 4 4ر 4وÏجÏÇ@�Ê wا�� £Îا4 و ش�'£°� Jش@د Æ�@س£� ¤

�Îد جÊرو Ìx  JاÎ�£�{¥د�Ê, ا وÍار§Êاx ~ر, 4ر ,صل ¥Ç JاÍ
 À²اËÇا4شده� ~Ç FاªÊ دÍ4 ) Ãy3ش- A  3و-B  (. 

  
  

µÁ|m 1. ¥د�Ê, ��¹ÁÏÇ4ا�'£°� ÌÂ³ËÇ 4ر ¥Ç JاÍار§Êاx ا وÍ  
 

Table 1. Latitude and Longitude of Cu index in the Khezrabad area 
 

Latitude and 
Longitude  

Name  Latitude and Longitude  Name  

Y  x  y  x  
31o 36 َ50 ً53o 45 َ53 ًMansurabad 

  
31O 38 َ24 ً53O 50 َ59 ًAliabad  

31o 43 َ18 ً53o 45 َ9 ًMazraemirha 
  

31o 43 َ28ً 53o 48 َ6 ًBadamake Nasrabad  

31o 31 َ59 ً53o 55 َ00 ًDareh zereshk 
  

31o 43 َ28ً53o 47 َ34 ًBadamake Nasrabad  

31o 44 َ60 ً53o 52 َ00 ًSadre nasrabad 
  

31o 34 َ22ً53o 48 َ3 ًBidestane Nasrabad  

31o 55 َ56 ً53o 44 َ35 ًMohamad panahkuh 
  

31o 52 َ1 ً53o 41 َ3 ًCheshme Zardestan  

31o 45 َ47 ً53o 54 َ7 ًMohamad panahkuh 
  

31o 29 َ60ً53o 29 َ60 ًMaadane Kood2  

31o 46 َ20 ً53o 54 َ 7 ًNasrabad 
  

31o 40 َ23ً 53o 43 َ44 ًDreh Adarbalandan  

53o 44 َ6 ً53o 39 َ32 ًSadrabad 
  

31o 37 َ28ً53o 43 َ45 ًDreh Adarbalandan  

31o 44 3 ً53o 44 َ6 ً Sangdun Galuyek 
  

31o 33 َ28ً 53o 50 َ41 ًDreh Zereshk  

31o 52 َ60 ً53o 42 َ30 ً Maadan Khud 
  

31o 52 َ42ً53o 56 َ41 ًGurekhare Khezrabad  

31o 36 َ25 ً53o 54 َ34 ًNorth of Bidadkuh 
  

31o 52 َ59ً53o 42 َ33 ًKhood  

31o 44 َ1 ً53o 48 َ6 ًNorth of gosale sartab 
  

31o 43 َ28ً53o 47 َ34 ًKuhe maadanune 
Badamake nasrabad  

31o 44 َ1 ً53o 43 َ44 ًAdarbalandan 
  

31o 41 َ16ً53o 43 َ22 ًHalihuhe Adarbalandan  

31o 40 َ23 ً53o 43 َ44 ًAdarbalandan 
  

31o 44 َ37ً53o 50 َ53 ًSouth of Nasrabad  

31o 44 َ1 ً53o 48 َ6 ً Sartab 
  

31o 55 َ58ً53o 55 َ53 ًSouth of panahkuh  

31o 44 َ60 ً53o 51 َ60 ًSadre Nasrabad 
  

31o 51 َ57ً53o 57 َ00 ًKhezrabad  

31o 56 َ60 ً 53o 43 َ60 ًMazrae mirha
  

31o 53 َ17ً53o 53 َ57 ًKhiyarabad  

 31o 43 َ28 ً53o 47 َ34 ًMaadanoon 
  

31o 56 َ60ً53o 43 َ60 ًMilsefid Mohammad 
Abad  

 31o 44 َ37ً53o 50 َ53 ًNasrabad 
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µÁ|m2.¥د�Ê, ��¹ÁÏÇwا��£Îش ÌÂ³ËÇ 4ر ¥Ç JاÍار§Êاx ا وÍ
 

Table 2. Latitude and Longitude of Cu index in the Shahr-e-Babak area 
 

Latitude and Longitude Name 
 

Latitude and Longitude Name 
y  x  y  x  

31o 2 َ24 ً55o 24 َ37 ًSw of golab  30o 28 َ60 ً55o 7 َ30 ًBidu  

30o 21 َ38 ً55o 24 َ55 ًHossein abad  
  

30o 22 َ58 ً55o 11 َ24 ًKuh-e-Mozahem  
  

30o 17 َ13 ً55o 24 َ34 ًSw of golab  
  

30o 25 َ32 ً55o 10 َ27ًMeiduk 
 

30o 17 َ23 ً55o 24 َ3 ً Darkhooni  
  

30o 27 َ4 ً55o 8 َ17 ًSara 
 

30o 12 َ45 ً55o 26 َ10 ًGolab  
  

30o 16 َ35 ً55o 5 َ60 ًE of Medvar 
 

30o 17 َ23 ً55o 24 َ3 ًKuh-e-medvar
  

30o 23 َ51 ً55o 0 َ48 ًKahtookara 
 

30o 24 َ3 ً55o 29 َ36 ًNE of Hamdin  
  

30o 10 َ27 ً55o 4 َ1 ًW of Shahr-e-Babak 
 

30o 20 َ3 ً55o 29 َ23 ًGoori  
  

30o 23 َ2 ً55o 2 َ29 ًKang 

30o 16 َ8 ً55o 28 َ46 ًBadamestan  30o 26 َ56 ً 55o 3 َ60 ًDareh tangale 
 

30o 18 َ28 ً55o 17 َ60 ًAbdar  
  

30o 24 َ48 ً55o 10 َ0 ًS of Meiduk silica vein 
 

30o 24 َ30 ً55o 9 َ60 ً Chahmesi  
  

30o 15 َ10 ً55o 6 َ41 ًKuh-e-golab 
 

30o 13 َ23 ً55o 16 َ16 ًAbdar  
  

30o 22 َ15 ً55o 6 َ41 ًHernashk 
 

30o 24 َ60 ً55o 9 َ60 ًLachah2
  

30o 24 َ3 ً 55o 7 َ35 ًSouth of meiduk 

30o 21 َ60 ً55o 26 َ60 ًKalderaye abdar  
  

30o 26 َ12 ً 55o 7 َ35 ًDarbidueh 
 

30o 25 َ42 ً55o 8 َ15 ً NW of meiduk  
  

30o 27 َ46 ً55o 6 َ27 ًDarbidueh 
 

30o 29 َ60 ً55o 3 َ10 ًGodkalgovari  
  

30o 24 َ40 ً55o 7 َ23 ًE of meiduk station 

30o 29 َ45 ً55o 20 َ11 ًReshkan30o 24 َ51 ً55o 8 َ54 ًW of meiduk station 
 

30o 18 َ12 ً55o 18 َ34 ً Abdar silica vein  
  

30o 22 َ33 ً55o 8 َ54 ًNW of Bandovan  
  

30o 18 َ38 ً55o 18 َ56 ًAbdar  
  

30o 22 َ53 ً55o 8 َ24 ًN of Kamquieh  
  

30o 26 َ36 ً55o 10 َ18 ًLatala  
  

30o 23 َ60 ً55o 8 َ49 ًSE of meiduk  
  

  30o 23 َ54 ً55o 8 َ12 ًSouth of meiduk  
  

  
 

  veلی¶ §�¯تا·ی د� دÁ من�¬ه M��y[اد Á ش�Æ[ا[®
  است�zاk ش°�ت´یÆا

J,£� , É�@�¹� ا وÎا و }§@لÎ�|�@§yا، ,7 ,س� £,1 ش@ÎÊ' <ر��@ا
É@�, Ìx  �ا �ÏجÌÂ³ËÇ J, .É�, Ì� Ì ,س�فا4ه }£�4د�­Ç £�ÏاÏÍ,ره

ص@Ïرت �4Ï@� ~@³ ر,  ,Ì� Jسا��ارÍا �£ روÇ £�Ï@­� J@اÏÍ,ره
~Ç FاªÊ و Ì@Í,£�' <Ï@³� £@�¶Ê ~³� ;ر,Ï¸ £|�4 د، �اËÍ4

 Ï¶ËÇر �@Ë�Ì@ا�£,�ËÊ,Ï� . É@د ,ش@��اه }£¾�@Ì ش@ÊÏدÍ@ا Ç@~جا4ه
JاÎ�|�@@§yا و شÎل@@§{ «� @@ª�  £�Ï@@­� Jرو £@@� ~y�ÊÏ@@�y�

 Google و ÍمÉ�Ëu �­او�£  ��x£� 7, J,6:4:2 �اÊدÇ JاÏÍ,ره
earthÌ� شد و Ì�¾£{ wمx  Æ@�Ø¸ 7, م~، �ا ,س�فا4هªt رتÏص

ÌÊاªÊ و~Ç Fا@ªÊ 4Ï@� 7, ;ر,Ï@¸ Ã@��Á É@�, Ìx ~ا�Í  د@ËÍ4
  ).5و  4شyلÎاJ (�£س�Æ }£�4د 

7 روش@Îاq J¥ ,7 ,س� £,1 }§@لÎا و شÎ�|�@§yا �@ا ,س@�فا4ه ,
Eا@@Ê  Ì@@Á4 4ر ورÏ@@جÏÇ JاÎ�|�@@§yا �@@ا ش@@ÎÊ' B�³@@اÊ, 4ه و£@@�

Í£ 4و Ï@Ç Ì@Â³ËÇر³Ç 4اÌ@¹Ä، 4ر ÎÊا�@� Ì@ªÂÊ و  1:100000
س@£�~ Êم@4Ï,ر }Á ��¹ÁÏÇÃ£,ر}�£J شÎÊ' ~|�§y@ا �Ì@�Î و 

�Ì� <Ï�£ÇArc Gis  Ì@�Î روÊد شÎ�|�§yا و }§لÎا 4ر Çح@�± 
  ).   B-6و  A -6شÃy (}£�4د 

�x£¾ ¹د� É��¹� �ÎجBÏ¾ À²اËÇ ~Äا  JاÎ�|�§yد, ش��, £x¢Ä,
 Ì� 4ا�'£°� ÌÂ³ËÇ 4 4رÏجÏÇ4  لÏ@² Ì@� ·@�£Ç30  £�ÇÏ@ل�x

Ìyر ش�,£@Á ~@ر4 �£رسÏ@Ç ÌÊجد,}ا ·�£Ç £Í ¥rشد و س JدË�
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�@É@�, Ì . }£¾� و �£,w� ·�£Ç £Í J �¹د ¾£�xاÇ ~Äحاس�Ì ش@د
 Ç15£�@· �@ا Ï@²ل  �x 4لÏ² Ì� ·�£Ç£Í ���£�30  Ì@� £�ÇÏل 

Æ�§Â� £�ÇÏل�x Ì� �4د و£{  Ì� رتÏص Éم�Í16 لÏ@² ا@� ·@�£Ç
 �x256ل@Ç75/3  ،£�ÇÏ£�· �ا Ï²ل ¯@ل·  �x64ل�ÇÏ£، 5/7¯ل· 

Ç93/0£�@· �@ا Ï@²ل ¯@ل· Ç87/1 ،1024£�· �ا Ï@²ل ¯@ل· 

�Ë@د�x Jل�ÇÏ£ ش�Ç46/0 Ìy£�· �ا Ï²ل ¯ل·  �x4096ل�ÇÏ£ و 
�ËدÌÂ³ËÇ J �°£'�اªÊ 4@اF 4,4ه �£��� ش�Ìy 47ر شÃy . شد

و ) 3ج@دول (سÎ¹�£Ç ¥rاJ �اوÃ§{ J شمار9 . شده ,س�
Ä|ار��م~ Ì²Ï�£Ç �£س�Æ }£�4د و �¹@د ¾£�x@اÄ~ جÊ  �@Îم4Ï,ر

EاÊ ~�,ÏÊ شد Ã4ه �اص£�) Ãy8ش-A،B،C وD.(
 

 
  شÎ£�ا��B :w°£'�اÍ .A : ،4ا و xاÊ§ارÍاÊ, J£�{¥Ç Jد�¥س£�~ �£,J روÊدÍاJ ج�Îو Êم4Ï,ر }�ÊFry Ãا�� 'Êا�Ä¤  .3ش°¶ 

 

Fig. 3. Fry analysis and Rose diagram for trends of the Cu index and deposits  A: Khezrabad, B: Shahr-E-Babak 
 
 
 

 Æرس Ì� ÌجÏ� 4,ر�اÏ@مÊ  4ر Ìاص@ل� ~Äا@�x£¾ 4و ,�¹@ا Ì@²Ï�£Ç
) Ãy@8ش- A، B، C  وD(·@�£Ç ، b  -Ï@Ëم� ج@§Á 4ر ·@Á,و

~Ç ,ر, 4,ر ~Äا�x£¾ ¹د� É�£�ª�� ÌÂ³ËÇ B£شد�ا ش.  
542/1 =Da        
7002/1=Db          
5762/1 =Dc      
6849/1 =Dd 

4ر Ç£�ل@@Ì �¹@@د جÇ �@@Îحاس@@�Ì �¹@@د ¾£�x@@اÇ ~Äح@@دو4ه 
1:100000  Ì� Ã§{ Jاو� À²اËÇ ،wا��£Îا ¯@ل·  8ش@� ·�£Ç

16Æ�§Â� £�ÇÏل�x  Ì@Êجد,}ا ·�£Ç £Í J,£� ¥r�4د، س£{ JدË�
Ï@²16ل  Ï¶ËÇر Ç £@Í£�@· �@ا �د�É. �¹د ¾£�xاÇ ~Äحاس�Ì شد

 Ì� £�ÇÏل�x4  ·ل ¯لÏ² ا� ·�£Ç8  �@��£� Éم�Í Ì� و £�ÇÏل�x
 Ì�16  ·ل ¯لÏ² ا� ·�£Ç4  ،£�ÇÏل�x64  ·ل ¯@لÏ@² ا� ·�£Ç2

  ،£�ÇÏل�x256  ·ل ¯لÏ² ا� ·�£Ç1  و £�ÇÏل�x1024  ا@� ·@�£Ç
�£��@�  49ر ش@Ë� . Ãy@دJ ش@د�xل�ÇÏ£ ش�Ï²5/0 Ìyل ¯ل· 
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Ìy4,4ه شش� FاªÊ wا��£Îش ÌÂ³ËÇ JدË��@ده ,س . F' 7, ¥@q
Ä|@ار��م~  Êم@4Ï,ر، )4ج@دول (Î¹�£ÇاJ �اوÃ§{ J شمار9 

 ~�,Ï@Ê �Îج ~Äا�x£¾ و �¹د Æس�£� Ì²Ï�£Çا4ش@ده� Ì�  �@4س
  ).Hو  A ،B ،C ،D ،E ،F ،G-10شÇ' ) Ãyد

 

 
 
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  '�ا4و ��¹ÁÏÇ }§لÎاJ ,صل~ 4ر ��x£� £�Ï­�)6:4:2 (£°� ÌÂ³ËÇ �اÊد  .4ش°¶ 
 

Fig. 4. Band composite image (6:4:2) and the main fault location in the Khezrabad area 
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  و ��¹ÁÏÇ }§لÎاJ ,صل~ 4ر ÌÂ³ËÇ شÎ£�ا���x£� £�Ï­�)6:4:2 (w �اÊد  .5 ش°¶
 

Fig. 5. Band composite image (6:4:2) and the main fault location in the Shahr-E-Babak area 
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  شÎ£�ا��B: w°£'�اÃ§{. A:  ،4/روÊد شy§�|~ س£�~ Êم4Ï,ر }ÌªÂÊÃ و  .6 ش°¶
 

Fig. 6. Map and Rose diagram of trends of fault/fracture. A: Khezrabad, B: Shahr-E-Babak 
 

   
 µÁ|m3. ·�£Ç 4¹ا�,(r) 4,د و �¹دË�§Í Ã§{ Jاو� Ìx ~ا�Î¹�£Ç(N)  J,£�4 ·�£Ça,b,c,d ،4ا�'£°� ÌÂ³ËÇ  

  
 

Table 3. Square dimension (r) and The number of square containing faults (N) for 4 square: a,b,c,d, Khezr Abad area 
 

 

Nd  Nc  Nb  Na  r(km) 

1  1  1  1  30  =r1 

3  4  4  2  14  =r2  

11121567 =r3  

36  50  47  21  3.5  =r4  

110  99  132  58  1.75  =r5  

292  152  337  161  0.875  =r6  

6936128663800.467  =r7  
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  Çحاس�Ì �¹د ¾£�xاÏ¶ËÇ ~Äر  �Ì، ,ج£,J روÇ 9£�· شمار �£ روJ }§لÎاÌÂ³ËÇ J �°£'�ا4 .7 ش°¶
 

Fig. 7. Stepwise presentation of box-counting method for measuring the fault fractal dimention D, in the Khezrabad 
area
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  ÌÂ³ËÇ �°£'�اÍ  a,b,c,d .4اÎ¹�£ÇJا�~ Ìx �اوJ شË�§Í ~|�§yد 4ر ÂÇا�Ï² ¥y¸ Ãل ¯ل· Î¹�£Çا 4ر Ê·�£Çم4Ï,ر Ä|ار��م~ �¹د,4 .8ش°¶ 

 

Fig. 8. Logarithmic plot for number of cells filled by fault N(r) versuse inverse of square,s length side in squares a,b,c,d 
of  Khezr Abad area  

  
 

µÁ|m 4. ·�£Ç 4¹ا�,(r) ·�£Ç 4,دو �¹دË�§Í Ã§{ Jاو� Ìx ~ا�Í(N)  J,£�8  ·�£Ça-h .wا��£Îش ÌÂ³ËÇ  
  

Table 4. Square dimension (r) and the number of square containing faults (N) for 8 square: a-h. Shahr-e-Babak 
  
  
  
  
  
  

  
 4س@� 'Ç@ده �Ì²Ï�£ÇÌ و ,�¹ا�x£¾ 4اÊ  ~Äم4Ï,ر�ÏجÌ� Ì رسÆ �ا 

و,Á@· 4ر  H(·@�£Ç ، fو  A ،B ،C ،D ،E ،F ،G-10ش@Ãy (4ر 
          .      س�Á§م� شمال «£- É�£�ª�� ÌÂ³ËÇ �¹د ¾£�xاÄ~ ر, 4,ر,
06/1 =Da   
039/1 =Db  
762/1 =Dc  

4095/1 =Dd  

6105/1 =De  

748/1 =Df    
6533/1 =Dg  

721/1 =Dh 

  

NhNgNfNeNdNcNbNar(km)

1  1  1  1  1  11  1  16  =r1 
  

4  4  4  4  3  32  2  8 =r2 
  

15  16  16  1310  65  6  4  =r3 
  

53  56  55  4223  16  9  11  2  =r4 
  

155141174110572918211  =r5 
  

356  276  387  264  132  62  37  37  0.5 =r6 
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  Çحاس�Ì �¹د ¾£�xاÏ¶ËÇ ~Äر �Ì، ,ج£,J روÇ 9£�· شمار �£ روJ }§لÎاÌÂ³ËÇ J شÎ£�ا�w .9 ش°¶
 

Fig 9. Stepwise presentation of box-counting method for measuring the fault fractal dimention D, in the Shahr-E-Babak 
area 
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  ÌÂ³ËÇ شÎ£�ا�h .w �ا Î¹�£Çaا�~ Ìx �اوJ شË�§Í ~|�§yد 4ر ÂÇا�Ï² ¥y¸ Ãل ¯ل· Î¹�£Çا 4ر Î¹�£ÇاÊ  Jم4Ï,ر Ä|ار��م~ �¹د,4 :10ش°¶

  

Fig 10. Logarithmic plot for number of cells filled by fault N(r) versuse inverse of square,s length side in squares a-h. 
Shahr-e-Babak area 
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hv]    
/ ,JÏ@@|Ä }§@@لÎا   ÂÍ4 ،(Dehghani, 2000)@@اÊ~�@@£ ,س@@ا8

Fا، 7وÎ�|�§yد شË�@§Í ~لÇ,Ï@¸ É�£م�ÎÇ اÎªË� ش~ و£� JاÍ
F' �@x£� ا}م@ا و �@اÇ Fش@د ¤@x£م�Ç �@¸ا� Ì@x  ~�,Ï@Ê 4ر

Æx ~Ç Ìس�Ïq Àد¸مÊÏش .~Ç ,ر J£�¾رÏq ¥Ç JاÍار§Êاx F,Ï@�
Æ�@@§س� Fل س@@£4 ش@@دÏ@@ح­Ç£@@مÍ ~ÄاÇ£درو�@@�Í Jا@@Í ه �@@ا,

Æ@@x Jا@@Î�5ÏفÊJج@@ا J£�¾رÏ@@q À@@م¸  Jا@@ÎÊماx ش@@ده 4ر £@@�{
�§Ê,4 ~ا}ما�Ç،  و ÌدسËÍ ~رس£� ,¢Äارxسا7و  ±��£Ç JاÎل§{

Ì@¹Ä³اÇ �Îج ،J£�¾رÏq ¥Ç JاÍار§Êاx اس@�  �اËÇ Jا@ÎÊاyÇ
Jجا J,£� 4هÏ� J£�{~Ç J£�¾رÏq JاÍ �@م�Í, د �§@�ار �@اÊ,Ï�
4Ï@ش ~Âل� (Zarasvandi, 2004).  ر,س@�ا É@�, و  ،4ر ,¤Ê,ار@x

Í@@اJ �£ش@@~، 7وÍ(Carranza and Hale, 2002) F@@ال
Ì@@¯Ï�  Jا@@Ípull a part  JاÎد,4 }§@@ل@@�Ç, ³@@ا< 4رÂÊ, و

¤¼Ä4,د�Ç, ,4ه رÏ@� 5Ï@فÊ �@Îاس@� جËÇ ا�~ �§@�ارÎÊاyÇ Jا@Í
Ì�¾ا� À�£ف�  J£�¾رÏ@q ¥@Ç JاÍار@§Êاx Ã�y@ª� و J£�¾رÏ@q

~Ç دËÊ,4. اص@£ س@ا�Ë¸ ا@� ~Ê¹دÇ <اÂÊ É�� <ر��ا, É��¹� Jار�
ش@@Ëا��Ì ش@@ده، xم@@w �§@@�ار ش@@ا�اÊ~ جÂÊ É�@@�¹� �@@Î@@ا> 

4ÏمÊ دÍ,Ï� ~¾اª�x, JاÍارx Jد� ¨ 4ر ر,س�ا�Ç, . ~اس@ا�Ëش
Ì�@@ªÎÊ ~{د@@Ëx,£q JÏ@@|Ä, 4ر J4م�@@� �7@@اÍ, ~ا�@@�Êاx Jا@@Í

Ì@ا��Ê ا¾ات@ª�x,44,ر Ìا��Ë@اشÊ ~Ê¹@دÇ £و ,ر�7@ا�~ �5@ا� J, 
(Vearncombe and Vearncombe, 1999).  رÏ@¶ËÇ Éد�@�

³ËÇ ر }£¾@@�4و,£@@Á ~@ر4 �£رسÏ@@Ç wا��£Î@ا4 و ش�'£@@°� Ì@Â. 
}�@£ÎÊ' J@ا 4ر xم£�Ë@د ËÇاÏÇ À²ر³Ç 4اÌ¹Ä �ا �Ïج@Á Ì@� Ì@£,ر

Ì�Çرو, J5ÏفÊ @ ~Êاªفª�' Ì� £��4 @  Ã�§Êا�q ا� ~Â²اËÇ F,ÏË¸
ÌÊاx �Î4ه�ا× جÏ@� £¶Êد@Ç ¥Ç ~�,7د@Ê,.  ات@¸Ø², رو É@�, 7,

Ì³ÂÊ¥د�@Ê, Ì� <Ï�£Ç J,Í و ¥@Ç JاÍار@§Êاx ا و@Í É�@Ëuم
Ï@Çر4  4و Í1:100000 Ì@Â³ËÇ@اÏÇ Jج@4Ï 4ر �ÂÇ@اÏ³�8,ره
 Ì¹Ä³اÇ)4و �°£'�ا wا��£Îر4 �ح� و �£رس@~ ) شÏÇ و « ªÇ

¸F,Ï@Ë 4و روyÇ 9م@Fractal @�Ì  Ãو  Ê'Fry@اÁ . ¤�Ä£,ر }£¾�
Í@@ا و جÉ�@@�¹� �@@Î ,ر��@@ا> و �ف§@@�£ شÎ�|�@@§yا �@@ا ,Ê@@د�¥

- ÌÂ³ËÇ �°£'�ا4 ,7 سم� «@£. xاÊ§ارÍاÌ� ¥Ç J ر¾�Ì ,س�
Ì�  ��4£ و ,7 س@م� @ Ì�Çرو, Fا¾� و 7و� @ £�ªÍ4 Ã§{ Ìوس�ل

 J¤@x£Ç F,£�, Fو 7و wور,س�U @ w7و��Ï�Äاq JاÎ|Ëس Ì� B£ش
~Ç 4حدوÇاش@د� .@�Ì  F4رو ~|�@§yش Ì�@4س �Ë@q ~@لx رÏ@²

F7و  ~@Ç ش~ سا4ه£� JاÍدÊÏ@ش Ã�y@ª� د@ËÊ,Ï� :1(   JاÎل@§{
 R و �@4Ì,رÊد  ~Ìx ¤¼Ä ج�x£� �Î~ ش��Ã§{ Ì� Ì ,صل,�Çد,4

~Ç A¹£وÇ ،دË�2اش ( ½Äا Ç �x£� �Îج Ìx 14و¤Ç JاÎل§{

Ì� د وÊصل~ 4,ر, Ã§{ �ÎجR΄  ،�@س, A¹@£وÇ3 ( JاÎل@§{
  Ä¼¤ �اÌx Ì�ÏÊ �ا ج�Î �£9 7,و�y� Ì§اF و Ç اÄ½ ج�Ç,�@Îد,4

R ~ÇÌ@� د وÊ7سا P  ،د@Ë¾¹£وÇ4 ( Ì@x ~@ªªx JاÎ�|�@§yش
~|�§yش >ÏÊ م§ا7 4و�Ê ,R R΄ ~صل, Ã§{ د و �اË�§Í  Ì7,و�

45 ~Ç Ìد و 4رجÊ75سا ( Ì@� Ìx ~صل, Ã§{ ا� J7,ÏÇ JاÎل§{
³Çا¹Äات ,��£ ªÊاF 4,4ه ,س� Ë�Ï{ . Ìxد Y شÎ�|�§yاÎÊ' Jا

 J£�¾رÏ@q ¥Ç JاÍار§Êاx Ã�yª� و J£�¾رÏq JاÎ�5ÏفÊ ¤x£م�
Íم£,ه 'ÎÊا ��Í £�ªم¤ÇاF �ا }§@لÎاw@� ~@¸£¾ J 7وF �£ش@~ 

~@ÇدË@اش� ،(Cox et al., 2001; Tosdal and Richards, 
2001) .JاÍ4,رÏمÊ Ã{  JاÎل@§{ J,£@� ش@ده Æ�@س@£�~ �£س

ªÊ@اÌ@Â³ËÇ  F �°@£'�ا4,صل~ Ì@Â³ËÇ و }§@لÎاÏÇ Jج@4Ï 4ر 
~Ç £�ªÍ4 Ã§{ Ìx دËÍ4- Ì� �¾صل~ �ا, Ã§{ F,ÏË¸ (PDZ)

. 7وF �£ش~ 4ر ,�Ì�§Ê,Ï� ÌÂ³ËÇ É شÎ�|�§yا�~ ر, ,��اËx 4@د
JاÍد@Êا رو@� Ã§{ Ìار 4س�Ît ÌÂ³ËÇ É�, 4ر NNW/SSE  و

-Ìx 4ر ,ر��@ا> �@ا }§@NW/SE£�@ªÍ4 Ã }§لÎا�~ �ا روÊد
ÌÊاx ا¾� ,س� و ,«ل��ÆÍ �Îج É�, ا� ÌÂ³ËÇ ا 4رÎ��,7  ~Ê,Ï@�

ÌÊاx 4,ر4 و س�� Ì� <Ï�£Ç EÏوه س£{ JاÎ7,�~ شده ,س�، }§ل
�اشËد Ìx ¸مÇÏاK جNE/SW ~Ç 7, £�Ê,Ï }§لÎا�~ ,س� �ا روÊد

}4Ï� 4£ه و ¸مÇÏاÎ  Kا �ptاشËد، ,�É }§ل�Áل~ Ç~ }§لÎاJ ر4ه
~Ç ·³Á ,ر ÌÂ³ËÇ JاÎ|Ëا�~ �@ا سÎل@§{ Eار@Ît د و }@£وهËËx

}@£4  �ا¾� �ا �£�x ر,س@� -}§�ªÍ4 Ã£. �اشدN/S ~Ç روÊد
 É@�, ،�@ش@ده ,س ·@Á,و Ì@Â³ËÇ -£@» -ÏË4ر سم� «£- و ج

,وx£� É�Äات ,�Ã@§{ É 4ر . }§y�ÊÏ�y� £¶Ê 7, Ã~ ¾¹ال ,س�
 FاÇ7 ر3 4,4ه و �ا Ìاس�£x FاÇ744,ر ÌÇ,4, ال�(Zarasvandi 

et al., 2005). ÌÊاx KاÇÏم¸ÆÍ د,4 و�Ç, ا 4رÎ��,7  Ã@§{ ر,س�ا �ا
Ì@@¯Ï� و £�@@ªÍ4Jا@@Í w@@tÏx ~@@ªªx1  F' 7, ا4 ش@@ده@@��,

~Ç اش@د�. ¤�Äا@Ê' Eا@�Ê, Fractal Fا@ªÊ ¹@د� É�£�×ده �@ا@ËÍ4
~Äا�x£¾  Ì@� 4ه وÏ@� 4ا�'£@°� Ì@Â³ËÇ ~@�£» -Ï@Ëج Ìا��Ê 4ر

�� Ìا��Ê É�, ~ار��¸ Ì@� ��@§Ê ,ا رÎل }§@لÏ² >Ïم�Ç É�£�ª
~@@Ç ,4,ر À²ا@@ËÇ £اش@@د س@@ا��)Ãy@@7002/1( )7 ش  =Db(.

JÏ|Ä,Fry  ¥د�Ê, ·7 ��م, Ãا�اصÍ/ Jا@�Ï{ ،¥Ç JاÍار§Êاx
�@@@Îا�~ 4ر ج@@@�Êاx ·@@@م�� ~ÇÏ@@@د ¸م@@@Ê4و رو NW/SE و 

NE/SW ~Çس± . �اشدÏ� اÍدÊرو É�,Ã{ 4,رÏمÊ ~�£س  Ãاص�
�Îد�¥,7 جÊ, J£�{Ì� اÍ اÁ ~�Ïده ,س��ÍاªÇ Ã� )Ãy@3 ش .(

Ì³ÂÊ ات¸Ø², Ãد�¥�حل�Ê, 7, Ãاص� J, ا ,س@�فا4ه@� ¥Ç JاÍ
 وج�Ç 4Ïد,F ,س�£�É «اÄ@� �@ا روÊ@د ËÍ4ده ªÊاFry F ,7 رو9

NW/SE و NE/SW  4ا�'£°� ÌÂ³ËÇ د  ,س@�4ر@Êا رو@� Ì@x
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�£رس@@~ Ì@@Â³ËÇ ش@@Î£�ا�w  .«اÄ@@� شÎ�|�@@§yا ³Çا�Â@@� 4,ر4
FاªÊ دهËÍ4 4هÏ� 4Ïوج~@Ç حدو4هÇ É�, 4ر J5ÏفÊ JاÍ ،اش@د�

~@Ç ~�Ï@� Ì@� Ì@ا��Ê É@�, ص@ل~ ر, 4ر, J5Ï@فÊ 4هÏ� 4و F,Ï@�
4ÏمÊ دهÍاªÇ )Ãy5 ش .( JاÍو,�@د ��£�x, ~��7دÊ' JاÍو,�د

~Ç Ã�yª� ,ر ÌÂ³ËÇ É�, ~|ËدسÍ4 .EاÊ JاÍو,�د Éس Ì� 4ه£�
~Ç ÉسÏ�, Ì@Êاx �@د و ,«لË@اش�, Jا �@£ رو@Î��,7 JاÍو,�@د É@�

�£رس~ شÎ�|�§yاÊ É@�, Jا��@Ì و رس@Æ . سË|~ ر3 4,4ه ,س�
Ã{ 4,رÏمÊ ~�£س FاªÊ ،F'دهËÍ4  ا²· 4ر@Â�Ç JاÎ4 }§@لÏوج

4�@@Îو ج NW/SE و NE/SW �@@4 . ,سÏ@@وج Ã@@حÇ ~@@رس£�
�اش@@د Ì@@x ,«ل@@� Í@@اÇ J@@¥ ��@@ا³Ç É@@�, £|Êل@@� Ê,~@@Ç@@د�¥

ÌÊاx  شده £x5 دÊا�~ �ا 4و روÎا²· }§لÂ� ÃحÇ 4ر ¥Ç JاÎ��,7
�£رس@@�Îا�x£¾ J@@اÄ~ 4ر Çح@@دو4ه ش@@Î£�ا�w . ر3 4,4ه ,س@@�

FاªÊ  ~@�£» م� ش@مال@§Á 4ر ~Äا@�x£¾ ¹@د� F4Ï� ×ده �اËÍ4
 ÌÂ³ËÇس�, É@�, ا 4رÎل }§لÏ² م· و�� É�£�ª�� ~ار��¸ Ì� ،

~@@Ç Ì@ا��Êاش@@د� )Ãy@@748/1 ( )9 ش  =Df.( Fم@@اÍ  Ì@@x رÏ@@²
~Ç Ì¶�ØÇ¥د�Ê, 4,¹د� É�£�ª�� ،4ÏاشÍ/ 4ر ¥Ç JاÍار§Êاx 

 ~Äا@�x£¾ ¹@د� É�£�@ª�� Ìx ~�£» م� شمال§Á،4ر, 4,ر  ·@Á,و
Íم�Ì� ���£� É سم� Á§م�ÎاJ ج�ÏË~ و Ì�  ¤@x£Ç. شده ,س�

xاÊ§@ارÍاÇ J@¥ و �¹@د /Í@اشÎ£�ا�w �¹@د,Ê, 4@د�¥ Çحدو4ه
Ì� ~Äا�x£¾  ¨Íا@x ~|Ë@س JاÍو,�@د ¥Ë@4ر ج £@��¼� Ã@�Ä4

~Ç د�¥ .�ا�دÊ, 4Ïوج ÃحÇ ~³ل@� �£رسÇ É�, £|Êا�� ¥Ç JاÍ
Ç~ÌÊاx ل�», Ìx ا�~ �اشدÎا²· }§@ل@Â� ÃحÇ 4ر ¥Ç JاÎ��,7

 Fry روÊد �اصJÏ@|Ä, 7, Ã. �ا 4و روÊد x5£ شده ر3 4,4ه ,س�
-جÊ, J£@�{ �@Î@د�¥ س@£�~ Êم@4Ï,ر }ÌÂ³ËÇÃ شÎ£�ا�w و 

 ËÍ4@@ده روÊ@@د ¸م@@ÇÏ~ 4ر جx�@@ÎاÊ§@@ارÍاªÊ ¥@@Ç J@@اÍ/F@@ا
NW/SE ~ÇÆÍ Ìx اشد� JاÎ�|�@§yد ش@Êا رو@� ~�Ï� ~Ê,Ï�
  ).3 شÌÂ³ËÇ É� )Ãy 4,رÊد«ا�Ä 4ر ,

  
  ³ی�ي ¿تیجه

-  À�²Ã{ 4,رÏمÊ ~�£س Ì�  4و £@Í ،اÎ�|�@§yده ,7 ش@Ç' 4س�
 Kا@@��£Â� JاÍد@@Êل~ ¸م@ده �@@ا رو@@§{ Æ�@@§4و س� J,4,ر Ì@Â³ËÇ

~Ç ·²اÂ�Ç دËا4 و . �اش�'£@°� Ì@Â³ËÇ ا 4ر 4وÎ�|�@§yد شÊرو
�Î4ر 4و ج wا��£Îش NE/SW و  NW/SE ~ÇدËاش�. 

- Îد }§@لÊرو Ì� ÌجÏ� 4ر �ا Kا@ÇÏم¸ Ì@x 4ا�'£@°� Ì@Â³ËÇ ا 4ر
�Îج NW/SE س�, ،Ìا و }§@لÎ�|�@§yش Ì@� <Ï@�£Ç ~ا�@Í

~Ç ÆÍ Ìx دËاش� £�ªÍ4 Ã§{ د �اÊا¾� -رو�،  ¤¼Äر,س�ا �x£� ا�
~ÇدËد,4. �اش@�Ç, ا 4رÎد �4|£ }§@لÊرو NE/SW �@س, É@�, ،

Ì7 }§ل, Ì4س�Ìل@§{ Ì� ��§Ê 4ه وÏ� ¤¼Ä pt �x£� J,ا 4,رÍ
  .�ªÍ4£ جÊ£�Ê,Ïد

Êف5Ï 4و �4Ïه '�ªفªاÊ~ 4ر Ì@Â³ËÇ ش@Î£�ا�w س@�� ��م@·  -
Ì� ل�», Ìx ~ا�Îل§{ ~Ç Ãم¸ ¤¼Ä4,د�Ç, رتÏص A,£², د 4رËËx

شy§�|~ و }§لÎاÌ@Â³ËÇ É�, J 4,ر,J . شده ,س�Íا ,�4Ï� Éه
~ÇÏد ¸مÊ4و روNW/SE  وNE/SW~ÇدËاش�. 

- ÌÊاx ~ÇÏد ¸مÊرو Ì���Ê Ì� ÌجÏ� ا4 �ا�'£°� ÌÂ³ËÇ ا 4رÎ��,7
'¤�Äا@Ê Fry �@@Î4ر 4و ج NW/SEو NE/SW �@4ر  ,س Ì@@x

Î��,7@ا �@ا xاÊ, .Ì@Ê@دهشدو,�دÍاJ سx ~|Ë£�اسÌ� Ì �¹د ,��ا4 
�ا }§@لÎاJ �اÌ@x Ì@�ÏÊ �@ا جÎ@� �@£9 7,و�@NW/SE  ÌروÊد 

JاÎل§{ Ì� د وÊ4,ر Fا§y� P Æ@Í د@Ë¾¹£وÇ Ì@� ،د@Ê4,ر ~Ê,Ï@�
ÌÊاx £�x, ~رو¸�ار� ÆÍ JاÎا²· }§لÂ� د,4 و�Ç, ا 4رÎ��,7 د �@اÊ

£�ªÍ4 Ã§{- Ì¯Ï� ا¾� و 4ر� Ì�@ª{ 4ا��, ~ªªx JاÍد@Ê, .
ÌÊاxدÊ7,�~ �ا رو NE/SW ¥د�@Ê, �@�¹ÁÏÇ Ì@� ÌجÏ� ا و �ا@Í

 ،Ì@اس�£x É@س Ì@� ~|Ë@س JاÍو,�@د Jرو £� ¥Ç JاÍار§Êاx
~Ç ،ÉسÏ�Ç و ÉسÏ�,  Ì@Â³ËÇ 4ر ~ªªx JاÍو£�Ê 7, £���Ç دÊ,Ï�

¤@x£Ç F,£@�, F7 7و, Ì@x ~ا�Î�|�§yا و شÎو �ا }§ل Jو£@�q J
~Ç4ه �اش@دÏ� دËËx.د@Êا�~ �@ا روÎل@§{ NW/SE  Ì@� ��@§Ê

 .�اشËد4,ر,J سÉ جNE/SW ~Ç J£�Ê,Ï }§لÎا�~ �ا روÊد
- FماÍ ش@د £@x5 Ì@x ÌÊÏ{ Æ�@§4و س� wا��£Î@ش Ì@Â³ËÇ 4ر

�ا �ÏجÌ@ªÂÊ Ì� Ì شÎ�|�@§yاJ �£س@�ª�' . ÆفªاÊ~ وج4Ï 4,ر4
~Ç FاªÊ ،شدهÌ@Êاx £�@ª�� Ìx دÍ4ا@Î��,7  É@�, ا@� ±��£@Ç 4و

~Êاªفª�' Æ�§د س�Ê,  Ì@Â³ËÇ ~ص@ل, JاÎا²· }§@ل@Â� 4ر Ì@x
¤�Äا@Ê' ا��@�Ê Ì@� Ì@جÏ� ل~ و �@ا@§{ JاÎ�£ا س� wا��£Îش Fry

ÍمÇ É�@Ëuح@Ã . �اش@ËدNW/SE~Ç و NE/SW 4,ر,J روÊد
�Ê,Ï@د �Ç@اÍ 7, £�Kا و شÎ�|�§yا 4ر Á~@Ç ÌÂ³ËÇ£,ر}�£Ê, Jد�¥

  .ÍاÊ Jفª�' J5ÏفªاÊ~ �اشد�4Ïه
 

ËÍ4@دهس�Ì شده 4ر ÌÂ³ËÇ �°£'�اªÊ 4@ا¹�Fد ¾£�xاÇ ~Äحا -
 É@�, ~Á£@ش -ÏËج Ìا��Ê ا 4رÎ�|�§yش ~Äا�x£¾ ¹د� F4Ï� ×ا�

 ÌÂ³ËÇو . ,س� ¥Ë@ج Ìلف~ ,7 جمل� Ç ÃÇ,Ï¸ Ì� ~Äا�x£¾ ¹د�
Ì�× ÉسÌ@�× ¥Ëا4، ج�'£°� ÌÂ³ËÇ 4ر Ìx 4ا �§�|~ 4,رÍ ا@Í

~Ç ÉسÏ�Ç ا� Ìاس�£x Éس Ì� و ~Êاªفª�' ل�», É�ËuمÍ ،اشد�
Íا و xاÊ§ارÍا 4ر ,�Ê Éا��Ì ,7 سا�£ ËÇاÊ, 4, £�@ª�� À²د�¥�¹د

Í@ا �@ا ��م@· }§@لÎا ر,�Ì@³ ,س� و 4ر Ì@���Ê �¹@د,Ê, 4@د�¥
 ).Æ�Â�§Ç)7002/1 =Db 4,ر4 

-FاªÊ wا��£Îحدو4ه شÇ 4ر ~Äا�x£¾ Ãحل��  F4Ï@� ×ده �اËÍ4
 ÌÂ³ËÇ -£» م� شمال§Á 4ر ~Äا�x£¾ 748/1( ,س��¹د- Df .(
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Ì� £², ل~ 4رx رÏ² اÎ�|�@§yش Æx,£@� ،~Êا@ªفª�' 4هÏ� 4و A,
~Ç ~Äا�x£¾ ¹د� É�¾س�� �ا× ر Ìx س�, £�ª��  دهÍاªÇ 4 وÏش

~Ç ¥د�@Ê, ¤@x£م� É�£�ª�� Ìx 44£{ح@دو4هÇ É@�, ا 4ر@Í ا@Í
~Ç  Ì@Â³ËÇ É@�, 4ر ¤¼Ä 4,د�Ç, >ÏÊ 7, اÎ�|�§yش Ì���Ê اشد 4ر�

Jا س�� ج@اÎ�|�§yش É�, ·²اÂ� ÃحÇ وFÏ@�Ïلq J£@�{ Jا@Í
ª{ J5ÏفÊÌÊاx س�� Ì���Ê و 4ر Ì�Ì� ¥Ç ~�,7  >ÏÊ 7, :Ï­�

  .Ïqر¾�£J شده ,س�
- Ì�~Ç ~لx رÏ²É�, F,Ï� Fا�� ÌÊÏ{4£x Ì@�Çرو, F4ر 7و Ì@x- 

�­ÍÌ� ¥Ç ~�,7  :ÏاÏq Jر¾�£J و وجx 4ÏاÊ £��4ÌÊف4Ï� 5Ïه
Ïq ¥Çر¾�£J ¸مد�اK 4ر �اش@�Ì }§@لÎاJ �@¤ر�Ç, V@د,Ä4¼¤ و 

Fا �@@7و@@ÎÊ' ا@@� ±��£@@Ç ش@@~ و£� Jا@@Í�@@4ه ,سÏ .Ì@@�  ~ار��¸
¸w� F,ÏË ¸اÃÇ ,صل~ 4ر �yÇ ·@�7Ï@اÍ  ~ÊاJ }§ل~ �Ï³� Ì,ره

ÌÊاxÌ�@4,ش �Ä�4ا ¥Ç ~�,7Ì@� د، و@Ê,  F,Ï@�� ل@~ ش@ا�دx رÏ²
É�, ¥د�Ê,ا وÍار§Êاx ل�», Ìx �¾£{ Ì���Ê ÌÊÏ{ 4ر ¥@Ç JاÍ

 Ì�@ªÎÊ ~ا�@Ç£{ Jا@ÎÄÏحلÇ 4£@yح� ����£ و ¸مل� À²اËÇ É�,
,�@Ç ÉحلÎÄÏ@ا ÂÊ@¨ ,ساس@~ ر, �@£ ,Êد و }§لÎا 4ر Íد,�� شده

Ìده 4,ش�Î¸ Ìx دÊ, JاË�Ç £�~@Ç ¨Íوv@q É�, اÎ7 }§@ل, F,Ï@�
Ì� Ìا��Ê  ا¾اتª�x, ر 4ر,¤�, w� F,ÏË¸ Ìا��Ë@اشÊ JاÍار§Êاx J,

 .Î� F,£�, ¥Ç£ه ج§�
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Introduction  
Two main principal aspects for the genesis of 
porphyry copper deposits have been determined. 
The first genetic model concerns the petrologic 
and geochemical processes and the other relates 
the genesis to crustal deformation and 
geodynamic conditions (Kesler, 1997). Recent 
studies (e.g., Padilla Garza et al., 2001) show 
that the generation and emplacement of porphyry 
copper deposits may not only be dependent on 
magmatic and hydrothermal processes, but also 
that the regional and local tectonic setting plays 
an important role.   Therefore in determining the 
suitable setting for emplacement of copper and 
other porphyry intrusions, determination of 
location of partial melting of the lower crust, 
generation of batholiths, and their volatile-rich 
derivative intrusions in the crust seems to be 
necessary (Carranza and Hale, 2002). Almost all 
porphyry copper deposits in Iran are located in the 
Urumieh-Dokhtar magmatic belt. These deposits 
show distinct spatial and temporal relationship 
with Miocene granodiorite plutonic rocks 
emplaced along strike slip faults (Mehrabi et al., 
2005). Accordingly, the tectonic setting of ore 
deposits seem to be the most important factor for 
regional exploration of porphyry copper systems 
(Vearncombe and Vearncombe, 1999). There are 
several methods for analysis of distribution of ore 
deposits. In this research the role of structural 
control in the spatial distribution of porphyry 
deposits has been studied using Fry and Fractal 
methods. Here, the Fry method is used as a 
complementary method for Fractal analysis.  
 
Materials and methods  
Fry analysis is a self-adaptive method that is used 
for point objects. Fry analysis offers a visual 

approach to quantify the spatial trends in groups 
of point objects. Fry analysis can also be used to 
search for anisotropies in the distribution of point 
objects. More specifically it can be used to 
investigate whether a distribution of point objects 
occurs along linear trends, and whether such 
linear trends occur at a characteristic spacing. 
There is 37 and 42 copper point's index in the 
Khezr-Abad and Shar-B-Babak areas.  The Fry 
patterns of copper index for two areas were 
determined with application of Dot Proc software. 
Fractal analysis is another technique for 
determination of regional distribution of faults. In 
this research the fractal dimension of joints and 
faults was determined in different locations using 
box-counting fractal method and drawing the 
logarithmic graphs.  
 
Results  
- The major faults show NW/SE trends in the 
Khezr-Abad area. They have a similar trend with 
Dehshir-Baft fault. Other sets of faults show 
NE/SW trend. These faults are younger than the 
Dehshir-Baft and release sinistral sense of shear.  
- Intrusion of two intrusive bodies leads to the 
accumulation of strike-slip faults in the vicinity of 
intrusive rocks. In this region faults and joints 
mainly show NW/SE and NE/SW trends.  
- The results of Fry analysis show that the 
mineralization in the Khezr-Abad occurred in the 
Cretaceous (and younger) rocks with NE/SW and 
NW/SE orientations. In the other words, these 
areas of mineralization are mainly related to the 
secondary faults or (P faults) in the pull basins 
and cross cutting points of these faults which have 
similar strike with the Dehshir-Baft fault. NE/SW 
mineralization is probably related to the tensional 
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stress direction or faults having the general trends 
of central Iran structures.  
- The calculations of fractal dimension show that 
the southeastern parts of the Khezr Abad have 
higher amounts of fractal dimension (Db= 
1.7002). Also there is a relatively higher copper 
index in this part, indicating a logical relation 
between fault structures and mineralization.  
-The generated maps indicate that the 
mineralization in the Shahr-e-Babak area occurred 
at the intersection of faults and volcanic system  
and the Fry analysis shows a NE/SW and NW/SE 
trend of ore concentration.  
- Northwestern parts of the Share-e-Babak show 
higher fractal dimension (Db= 1.748) that occurs 
in the areas with more volcanic rocks and copper 
indexes.  
- Results show that the porphyry copper 
mineralization mainly occurs near the great faults 
and related to the fault structures and shear zones 
in the Urumieh-Dokhtar structural zone. In the 
other word fault lineaments are the main factors in 
the local concentration of the ore deposits.  
 
Discussion  
The Study of geometry and mechanism of faults 
related to porphyry copper deposits is very 
important for determining the suitable location of 
ore concentration (Zarasvandi, 2004). For 
example, shear zones, pull apart basins, and step 
over along the strike slip faults are proper 
locations for concentration of porphyry ore 
deposits (Carranza and Hale, 2002). In this 
research the Khezr-Abad and Shahr-e-Babak areas 
have been studied. Plotted rose diagrams show the 
main role of the Dehshir-Baft shear zone for 
generating the joints and faults in the KhezrAbad 
area. In this area faults with NNW/SSE and 
NW/SE trends are the main direction of ore 
concentration. They are mainly related to the 
Dehshir-Baft fault. NE/SW faults show sinistral 
sense of shear and generally are younger than 

before mentioned sets. Finally the latest fault sets 
show N/S trend. The Shahre-e-Babak area is 
mainly dominated with Eocene igneous rocks. 
Volumetrically, andesite units are more abundant. 
Rose diagrams represent the existence of two 
main conjugate fault sets with NW/SE and 
NE/SW trends. The main copper indexes are 
located in the intersection of volcanic rocks with 
these two fault sets. Also the results of Fractal 
analyses reveal the higher Fractal dimension in 
the Northwestern part of the Shahr-e-Babak area. 
In the other words the most density of joint and 
faults occurred in this region.  
 
References:  
Carranza, J.M. and Hale, M., 2002. where are 

porphyry copper deposits spatially localized? 
A case study in Benguet province, Philippines. 
Natural Resources Recearch, 11(13): 45-59. 

Kesler, S.E., 1997. Metallogenic evolution of 
convergent margins: Selected ore deposit 
models. ore Geology  Reviews, 12(3): 153-
171. 

Mehrabi, A., Rangzan, K. and Zarasvandi, A., 
2005. Where is significant location for the 
porphyry copper Deposits? A case study in 
south centeral Iranian volcanic belt. 9th 
symposium of Geological Society of Iran, The 
teacher Training University, Tehran, Iran. 

Padilla Garza, R.A., Titley, S.R. and Francisco 
Pimentel, B., 2001. Geology of the  scondida 
porphyry copper deposit, Antofagosta region, 
Chile. Economic Geology, 96(2): 307-344. 

Vearncombe, J. and Vearncombe, S., 1999. The 
Spatial Distribution of Mineralization: 
Applications of Fry Analysis. Economic 
Geology, 94(4) :475-486. 

Zarasvandi, A., 2004. Magmatic and structural 
controls on localization of the Darreh-Zerreshk 
and Ali-Abad porphyry copper deposits, Yazd 
Province, Central Iran. Ph.D. thesis, Shiraz 
University, Shiraz ,Iran, 280 pp. 

 
 
 
  
 
 

www.sid.ir

