
Abstract
Petrographic studies play a significant role in understanding the
structural characteristics and compositions of ceramic artifacts,
contributing to the identification of cultural transformations and
exchanges based on technical changes in these objects. As such,
it is consistently a central component of studies on analyzable
artifacts. The archaeological site of Qoli Darvish, located 3 km
south of the city of Qom, spans over an area of approximately 30
hectares and contains valuable archaeological remains, including
distinctive types of pottery ranging from the Early Bronze Age
to Iron Age I. In this study, aimed at investigating the texture,
components, and classification of the pottery, 37 pieces of ceramic
artifacts discovered during the 2015 excavations were analyzed.
Thin-section petrographic analysis, focusing on identifying
microscopic structures and existing minerals, was used for this
purpose. The results revealed three distinct textures in the pottery
samples: coarse-grained heterogeneous or porphyritic texture,
fine-grained or silty texture, and clastic texture. The clay matrix
of these ceramics shows minimal sorting of its components and
contains grog and coarse fillers. Various igneous rock fragments,
grog (remnants of silt, clay, or crushed ceramics), calcite, and
quartz are visible in the samples. Based on the findings, it can
be concluded that the materials used in the production of these
ceramics were generally local and sourced from the surrounding
region.
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چکید

ــاژ ــنا ــ مــ ــا )ــرتر( گاــن عــاطا
 ــو ح ــنا   ــم ه ــ ق ،ــفا  ــا آ ــا رب  تاــا 
نــو ــ  ؛ ــاآ ــ ــن ــرغ ــر بتــن ،نــگر بــا
ــر مو ــا ــا  ــامو ــر  ــ ــ طاع ــا  ــک 
ــ ــتاا ــحو .ــرر ا ــتو  مــو ،ــاآ ــ 
 ــر ــا حــد  ،ــ ــهر نــو ــا تــرو  
ــا ــا و ــد  ــر  ــمند ــتا ا ــا قا ــر ــا کت
عطا ــ  .ــ Iــآ صــر ــا ــد رــز صــر ــ ــور اــفا
وظــر اــفا ندــت  دــا ــز ،ــا ــر ــد ــا ــ
ــ د ــ  ــ نطق ــفا  ــا تا  ــ طع  ــد ع ــد، جا
،نظــو ــ ــ رتنــد. ــر ــر ــو 	 ــا ــاا  ــدآ
تاــا ــانا ــر ــک ــا ــگا ــن ــا ــا قطــ عــطا  
ــمو  ــ شــا ــتا ــد. ــتفا ــوو ــاا  ــکوکر
ــ  ــ ا ــا  ــا تف ــ ا ــو  ــ  ــر ظ ــو  اــفا 
. ــو  آ ــ ا  ،ــت  ــا  ــ ز ــ ا ،ــر و ــا  ــ امگ
ــد ر ،دــا ــز  ــدو ــ متر  ــفاا ــ  ــر م
ــن  ــ خت ــا طع ــ طو ــ؛  ــ  ــا نندر  وــا 
ــ س ،)ــد ر اــفا  ــا    ،ــ  ــا قا( ــر   ــ آ
ــ  ــ ف ــو  ــا تا ــا ر .ــ دــا اش ــا آه  ــز و 
ــو ــ ــور  حــ ــفاا ــ ــا  تــ اــ ــو ــامو

.ــ نطقــ
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گاــن 
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عما اآ  نگر - خا اء ر  فا ا  ما مز نتخ قا

.و تنا جا ،نا ا و  آ  جار تفا ور . آ مگا ر قا   تر
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خــش ــار  ــناتاا اــد  ــزر 
ــو ــخا  ــ اتگاــکو ــره 
نــگر -ــاغر نطقــ  خــش ــ ــ .ــ
 ــا ر ــ  ــ و ــا  .ــ  ــر  ــز ر 
ــ نطق ــ   ــد  ــا ج ــنا تاا ــا ا
ــر ص ــز ر ــ رز  ــک  ــ  ــ حو
.)	 ،اماــ( ــد آ ــما ــ  ــ  ــ ــر ف
ــ د ــر ف صــر  ــگ رن ــو  ــ حو ــ  
ــ .) ،ــر(  ــتمر ــآ صــر ــاآ ــا 
ــر نــو  ــع کتــا   ــ ــا  ــحو
ــ ــد ــ مکــر ســجد    ــ ــهر

.) ،ــر (

ــا  ــ  ــنا تاا ــ حو ــا تا
 خــو ،ســترا اــفا  ــع ــ
،ــد ،ن ــو ق ــا  ــا زن ــو  ــا  ــو ه
ــز ــر حــا ــ  ــ نقــو  ــز  ســتر
،ــو ــر ــو ــم  ــ؛ ــا نــو 
ــارا،  ــا، ا ،ــت  ــد  ،ــت  ،ــ و ــد 
 ــ ــ ســترا ــفا مرــا.  ــا
تــا ــ ــحو فــر صــر ــا ــ
ــو  ــ   ــا ر ــو  ــ  ،ــ  ــد 
اگــر ــ ــفا ــو ــ .ــو ــد ــا
ــحو  ــآ صــر  فــر صــر نــگر ــتمر
.ــ  ــ وآ-هو ــفا  ــ  ــ  ــ 
ــو ــ ــحو  ــفا ــو ــو
ــا    ــ ش ــر م ــا  ــو ه  ــو خ

.ــ

ــژ  ــ  ــر ف ــر ص اــفا   ــا مو
ــو ه  ــز ر ،ــر آ ،ــو خ ــا و ــر م 
ــتفا  ــ ا ــا  ــو خ ــا  ــا نه ا وــا  
اــفا وــد  ــککن ــا ــ ــ ــ ــد
حســو )ــآ )صــر ددــر  ــ ســب  ــ
 ــا  ــد ع ــ  ــ و ــا  .)	 ،اماــ( ــو
،ــ  ــ حو  ــد  ــ ش اــفا  ــو ن
ــوو مچنــا ــفاا ــ نشــأ  ــا ،ــر

ــ شــنا  حــ

،ــرتر عــاطا  دآــ ــا ــا ــر
ــ ع صــو  ــا  ــ طاع ــ  ــا تا
ــ   ــ  ــ حو اــفا  ــا آ ــ نک
ــدد،  گــر ــاا  ــا ــدد وــد
ــا طاع ــر  ــ  ــ ا  ا ــ  ــد. ن ــ 
ــو نظ ــا  ــ قا ــۀ ه ــۀ ا ــر  ــکو کر
Iــآ صــر ــا ــد فــر  اــفا نــدبق

ــد.  ــا ج ــ  ــ حو

اتا ــجمو  ــفا طعــ  اــر ــژ 
ــ  ــ  ــو ت ــا  ــ ر ــر  ــ طاع ــو  ــو ذ

 ــ ا ــؤا 

ــ ــ ــحو  کشــو اــفا .
ــ   تاــا  ــ ع  ــنا ا ــا ح

ســتند؟ ــاژ

؟ گو آا و  ا و ع .

؟ گو فاا  خ ز .

ــد فــر  اــفا  ــبر فــا ــ .
؟ ــو I ــآ صــر ــا

گاــن عــاطا ،ــقطب عــاطا ــ
نــا  ــژ ــ  عــطا ــو ــامو
 ــ ــاحو ــار  دآــ ــتا
ــا ت  ــد ف ــا ــز  ــزر ــر  ــۀ نطق

ــد  ــر  ــگر ژش

ژیشین

 ــنا تاا ــد دمن  ــم  ــ طاع ــت خس
	-	 اــا  ــ ــحو نطقــ
ــتا .ــ ــد جــا ــ فــر ــو 
مکــر  ــاآو" نــو ــا ــقا  عــاطا ــ
ــر ــا  ــخا  ــ ــتقر ــحو 
ــ  ــ آ ــ ج  ،ــا آم ــا  ــ  "ــز ر 
 ــتفا  ــا   .)		 ،ــر (ــ ــد  ــا 
ــر ــ ــ ــحو اــفا عــاطا ــتا
ــق طب ــر  ،ــد جــا ــگا ا  ــر  ــا
ــدآ ــ ــا  ــحو ــ ــا ــا 

Iآ صر ا د فر    افا کوکر تاا ر
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ــزر   ــآ صــر ــاحو ــار 
 ــا  ،ــ و ،ــ  ــ م  ،ــا  ــر  
صــ ــاآ ــا ،ــ  ــ .ــ  جــا ــر
) ،ــر (ــ  ــ حو  ا ــ خس
ــ  منــدد ــناتاا عــطا ــو
ــا  ــن  ــ طاع صــو  .ــگر ــو ــحو
ــ ــحو اــفا گاــن 
ــد.  ــز  ــا  ــ  ــر  ــ قا ــ  ــز، 
 ــ خت ــ نا اــفا  ــ طاع  ــو ان ــا 
ــفانا  ــا  ــ رب اــ ر ــ  ــ ا ــو نظ
ــو  ــا ژ ــ  ــ م  .ــ ــد ــتفا
 جــد ــوزنار ــد ــر«ــژ ــ
ــر  ــتا ا اــفا   ــ وا ــ س رــک 
نظــو ــ ــر ــا »ــرتر عــاطا ــا
ــ  ــد  ــا ج ــ وا  ــ  ــ س ــخ ش

.)	 ،ــا و  ــا (

صر ــرتر »طاعۀ نــو ــا ــشژ  ــمچن
 کشــو ــفا ــا آ ــناو وــو«، ــا ــآ
عــطا ــو آــا تاــا ــاژ  ــو و ــا

.)	 ،مــکا  نــقش(ــ تــر ــر

ــ تا ــر « ــۀ قا  ــز  ــکا م  ماــ 
پــ ــفا ــامو ــرتر ــااآ
ــ  ــد  ــا ش  ــ   ــتفا  ــا  »ــا زر
ــ   ــازر اــفا خــ ــۀ
ــ ــو  حــ ــفاا مــۀ نشــأ  ــ رت ــر ر

.)	 ،مــکا  زماــ(

اــفا کــ ــع ــاو  ــرتر »آاــز
ــ قا »رــم  ــتا هر ــ ر ــ  ــو ا 
ــ  ــ ح ــأ نش ــا نا ــ  ــ  ــ  ــر گ
ــامو   ــس ا ــو  ــ رت ــفاا
،مــکا  ــر(ــ ــر ــر حــ ــو
ــر تر ــا طاع ــا قد ــ تا« ــۀ قا  .)	
 ــفا  ــ طع  ،»ــا   ــ  ــو ا اــفا 
ــز، و ــ ر ــ ــو  ــد ــر  ــوا ــ 
ــن   ــا، مو ــا م  ــ س  ــ آ ــد س
عــا(ــ ــد ــز موــا  ــر   ــر

.)	 ،ــکا م 

هــا ــز اــفا ــر تر ــۀ »طاع ــۀ قا 
ــر ــا »ــر III ــوا حوــۀ   بــ
کســا نشــأ ــر اــفا ــکوکر تاــا
 ــد( ــد بــا ــ آــا ــا  ــ ــو

)		 ،ــکا م

»طاعۀ نــو ــا ــقطب عــطا ــ  ــا ــتا
ــما ــا ــاخت  حــاها پــو ــفا ــقطب
ــ ــ  شــا »ــرتر  ــا ــر ــا
ــ ــو اــر أــر حــ پــو ــفا ــا
ــو ــو ــفا ــا نــر ــ ــما ــار
ــامو ــر شــا ــز گــر، ــر   ــ
شــا ،ــا ــاحو ــا ــاخت  حــاها
 ــوار(ــ ــو آــا ــو  ــر

)		 ،مــکا

فــر صــر اــفا ــرتر »طاعــۀ قاــۀ
»ــ پــ ــا فــر  )-ــو( ــد
 )-ــو ( ــ د ــر ف اــفا  ــو  ــز 
ــزر بــر نطقــۀ تاــا ــا ــا فــر اــفا
 ــا ســجد(ــ  ــر ــر ــو 

.) ،مــکا

خــش نهــا ــ تــر ــو عــاطا ــ ــو ــا
ــر ــدأ قــا ــ مــ  ــ ــد ــ آ 
ــ ژ  ــر تر  ــا تظ ــو  ــا ا
ــو   ــ نک ــ رت ــر ظ  ــا   ــند، ا ــر ا
عــاطا نــوا ،ــ ــحو اــفا
ا ــ ــد تــر ــصم ،ــ شــد جــا ــرتر
ــاژ ــا شــا ــا ،ــوذ  ــتفا
.ــو  ــتخر  ــ  اــفا   ــد  ــر 

ژ

 ــفا طعــ  عــد ــر ــ جــا ــر
ــو  ــا ا ــ ــور ــاتا ــجمو
ــو  ــگا  ــا  ــر  .ــ ر ــر  ــ طاع
اــفا ،)ــک( ــاناتاا ــو تــر
ــصرآ ــا ــد فــر  ــ ــور عــطا ــو

ــد. ا I
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Iآ صر ا د فر    افا کوکر تاا ر

 ــر ک  ــ خا ــ  ــر تر ــا  ــ قا
ــز اآ ــر  دــتا  ــا ــر  موــا مــا
ــر شــگاژ ــنان شــگااآ  ــرتر
ــتفا  ــا  ــا  ــ قا ــپ  ــد.  ــ ه ــگ رن
Canada) ــز شــم  ــکوکر ــ 
،10X  5X ــ ــانماز   (Smart Teach
طــب ــو   (PPL)4 ــا ــز  ــو   ــتفا ــا 
ــ رتنــد. ــر ــر ــو (XPL)5ــتقا
 ــر ا ــنا ا ــو   ــکو کر ــو 
ــا  ــر  ــا ا ــا نا ،آ ــژ  ــ ره 
،مــکا  ــا(ــ آــا ــو شــخصا
انــد ــاصو رــا ــ نــگا  .)	
ــوز ــاصو ،کســ ــر ،ــ ،ــفا
ــر   ــوا ــ  ،ــضا کســا ،ــر ز 

ــد ر ــر  ــ و ــو 

 حویاغرعیو

عطا واموعر

 ــا غر ــو  ــا  ــ  ــتا ا ــ حو
  ــ   ــا غر ــر   ــ ق   ــ 
ــ ا  ــا،  ــط   ــر ت 	 ــا ف  ــ ق
،ــاا ــ  ــ ــد ــا تــد ،ــ ــهر نــو
،ــر(ــ ــد ــ مکــر تظــا ــو 
ــتاا ــحو ــر  ــر ــاقا .)	
ــما ــم  کتا   ــ ــع ــا ــ
 ــو ن ــم  ،ــاا- ــ د ــا ــ  حــد
ــ ــر ــم   ــاا- ــآ  ــ ــ ــر
ــد ــا  وتــر  ــ -مکــر ــد  
 ــنا  ــا طاع .) ــک (ــ  ــا ا-
ــنا تاــا ــ ــ آ اگــر ــوووو
  ــو ائ  ــ  ــو ر مکــر  ــ  ــ ا

ــ  ــنا  ــو 

،ــآ اــن  نطقــ ــوووو تاــا
شــک ــرونگ  ــنا ،شــ اــو
 ــر  ــدد  اــر  ــر أ ــ ح ــ  ــد 
اــن   ــ ا ــا ا ،ــن ا ــ و
تــنا ر رــز ــاد ــ ــ  شــک ــربخ
ــا ،ــکآ ــو اــو ــاد ــ   .ــو

ــاد  ــ  شــهو ــ   ــو  ــا ر ــا و 
 ــ  تشــک ــربخ اــو ــمچن .ــ ــ
، اهشــت  ــو  ،ــا ــا مــر مــ
ــ  ــو ر ــ  ــا  اــو   ــ  ،اــ ا
نطقــ تاــا  ــز ــ ــنا هــا 

)ــک(ــ ــد ــانا

آ ــد ؤ ــخ ا ــد   تــنا تاا ــا 
،ــتاا ــ ــا ــ ــحو ســتر ــ ــ
ــهر ــان ــ . - ــد ــا . هــا ــز 
)(ــ عصو ــر ض ــد ر ــو ر  ــ  ــر 
 ــود .ــ ــر ــ ــر ــو  ــد، ــتذ
ــحو ــگا  ا  دآــ ــد
 ــر ف  ــتقر  ــ  ــ آ ــ ب ــ 

ــار ،کتــا  ــا  ــد حــد  ــحو ــ
.ــ تــر ــک ــ ــحو ــر ــ 
ــ و ــحو ــاخ گــر ا  ــر  
ــد رــز  اــتقر ســتر ــر  دــو
.ــ شــد ــانا ــحو ــر  رــز ــم ــ

ــتر س  ــع و ــ ب ــو و ــد  ،ــ قا 
حد مــا  Iــآ  دــد فــر  اــتقر
ــحو ــ ــر ــداار ــاقا عــ
ــ مو ــد،  ــر  ــز  ــر  ــ  ــو ما .ــ 
ــا ا   ــ ژ ــ  ــر  ــ  اــفا 
ــو ر ــفا  ــ طع  ــآدد،  ــ حو ــ 
ســتند Iآ صر ــر ــا ــا فــر  ــر ــ
ــد  ــخص ش ــگا  ــا مو ــ  .)ــک (
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آا(. زبر( ر   حو   هر عو قش . ک
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Iآ صر ا د فر    افا کوکر تاا ر

.)شو عد اتشا  نا اا -  :  قش( عطا و نطق نا قش . ک

.مکر  افا ا د .ک

فر 

ا
ا فر ا فر

فر ر

ا

فر 

دد

فر

دد

فر  ذ

Iآ  دد
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.ر  ب عطا و امو  عد . ک
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Iآ صر ا د فر    افا کوکر تاا ر

حوۀ افا رتر عاطا



ــخ ش ــر  ــ  ــا تا ــا  ــا طع ــا  
ــر  ــد ع ــتند،  ــب نا ــ خا  ــد  
ــد   ــر  ــا مو ــ  ــدد.  ــا تخ ــ طاع
 ،ــنا ــ ــر  ــن بت ــااآ  ــ 
 .) ــک( ــدد ــح  عــطا ــکوکر ــر
ــفاا  تاــا  ــۀ نب ــ  ــد جا ــا ر

 ــد با ــ  ــ ر ــر  ــ و ــو 

نشــأ ــع نظــو موــا ــاا بــار .
ا

ــز  ــد مچــو ــاژ ــع .
ــا آ ــا ب  ــ و  ندــک ش کــت ر
آ  ــخص ش ــو   ،)ــو وک( ــر کدگ ــا 
 ــا اآ ــر  ــد و   ــ  ــ  ــز 

 ــد؛ ن ــ م ــفا  ــر م ــک 

 ــر غ ــر  ــا  ــر  خــ ــا  ــ خم .
.ــ خت ــ خ ــا ا  ــد ع ــو  ــو ح

. د ز  ک  عاطا  ا تا

موــا، مــا ــرم  ، ــک اتــا، ــا ــطا
ــآ بــار ،ــس ،ــزو وــز- ــاا
ــک(آ ــن طعــا .ــو ــد ــو 
طعــا ــا مــر ننــدر ــا ــر نــو ،)
،)ــک(  ــ ،بــ اــفا ــاقا 
ــد ان ــا ا . ــو  ــا مو ــ  ــر م 
 ) ــک( ــو ،)	ــک( ســر  بــوفآ
.ــو  ــد  ــا مو  ــد ح ــد ع  ــ س
گاــن  ــ طاع  ــ  ــ ف ــو  ،ــ رنا
ــا نا ــا  ــ ا ــ  ــ  اــفا 

ــد.

ــرو ــا مگــا ــا ــ اــفا : ــر
ــآ ــن طعــا  ــفاا  ــت ــ  ــد؛
ــا طع  ــن ا ،)ــر    ــ خت ــو (
ننــدر ــو بــ اــفا   ،ــ
ــ مو ــ  ــو ر  ــک ــد ان .ــ ــد ــتفا

 ــما ــ مو ــ  ــو ر  ــک  ،ــما

آ ــ ز ــ ا ــ  ســتند اــفا : ــر 
- ــد  ــا  ا ــفاا،   ــت  ــ   ــد. 
ــد  ــک ش ــز و ا  ــ مو ــ ج ــد 

.) ــک (

ــ؛ ز ــت  ــ ا  اــفا  :ــو  ــر 
ــ مگ  ــ ز ــر م  ــفاا   ــت  ــ 
 حــد قــد ــ ــخت ــاا طعــا  ســتند

) ــک( ــو ــد آــا ــرم  نــدر

ــنا ــ ــو ــا ــفاا، ــ نشــأ ــو 
 ــ س ــز، و ــد ان ــا ا ــو   ــ نطق
ــمچن  نطقــ ــترآ اــو  ــو
ــ ــا  ــآ ــن ــخت طعــا ــر
ــر م  ــد  ــر  ــا ا ــود   ــا آ ــو  
ــو  اــفا  ــا م ــا تم ــ ف ــو  ،ــفا 
 ــا آ ــد م ــا ف  ــت  ــ ح ــأ نش ــر 
 ــوو ــا طع  ــ ــر ــد  ــر  ــز 
ــر  ــ  ــ  ــر  ــ ا .ــ  ــفاا  ــ ن
انــد ،ــو ــ  طــع ــا ــ اــت  شــتر
ــد ــع  ــس ا .ــ ــ کم عــاطا
نــد. فــا ــد قــش ،ــفا خــ ــر ــ
ــد  ــا   ،ــ ر ــ  ــ و ــا  ا ــ 
Stanmore)  ــ  )-( رتــا ــ
ــس ا ــو ــ ــو ــا .(& Gilot, 2005
ــا ــر  ،) ــک(ــ طعــا ــو
ــو اــفا  ــر  ،) ــک( ــفا ــرم
،رتــا  ــ    ــر مت ــ خ ــا  ،ــ طاع
 ــ  ــ خ ــا  ،ا ــ  ــد ا ــا مو  
ــ ــ ــر ــا ــد. ــرآ رتــا ــ 
موــا، ــ خــ ــا ــ اــت  شــتر ــر

ــ ــکم عــاطا انــد

ــو اــفا ــر  ــا ــرغ ــر ــو 
ــ ــا  نکــ ــ ــ ــد، تذــر اــد عــطا
غــر ،ــ ــد ــتفا ــتر  ــنا  موــا
ــ  .ــوم ــد  موــا ــا  ــر  ــا
خــز ــفا( ــفا ــرا ــا ــر ــد ظــر
مگــنا  مگــن ،ــا ،)ــر  ــنز ــفا ــا 
ــ تفــا ــرم  ــوو ــاووک  ــرم
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Mica Cal(Mic) Cal (Sp) V.R Chert Sand
& Silt grog Texture

- * - * - - - مگا

- * - * - - - رو

- * - * - - - رو

- * * - * - - رو

* - - - - - - ت

- * - * - - - رو

- * - * - - - رو

- * - * - - - رو

- * - * - - - مگا رو

- * - * - - - مگا رو

- * - - - - * رو

- - - - - - - ت

- - - - * tr -   ت

- * - - * - -   ت

- - - - - - * رو

- * - - - - * رو

- - - * - - - رو

- * - - - - * رو

* - - - - - * رو

- * - * - - - رو

- * - - - - * رو

- * - - - - - ت

- * * * - - - رو

- * - - - - - رو

tr * - - - - - ت

- * - * - - - رو

- * - * tr - - رو

- * - - - - * رو

- * - * - - - رو

- - - - - - - مگا ت

- * * * - - - رو

- - - - - tr * ت

- * * tr - - - مگا ت

- * - - - - - ت

- * - tr - - - مگا ت

- tr - - - - * رو

- * - tr - - * رو

 افا گان تا .ک
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Iآ صر ا د فر    افا کوکر تاا ر

Number
Sample 

Qtz
(Clean)

Qtz
(Cloudy) Plg & Am

Px
Fe
(oxid) Texture

1.Q.SS I آ ر * * * * * مگا

2.Q.SS I آ ر * * * * * یرو

3.Q.SS I رآ * * * * * یرو

4.Q.SS I آ  * * * - * یرو

5.Q.SS I آ  * * * tr * تی

6.Q.SS I آ  * * * * * یرو

7.Q.SS I آ  * * * * * یرو

8.Q.SS I آ  * * * * * یرو

9.Q.SS I آ  دد فر  ذ * * * * * مگا یرو

10.Q.SS I آ  دد فر  ذ * * * * * مگا یرو

11.Q.SS I آ  دد فر  ذ * * * tr * یرو

12.Q.SS I آ  دد فر  ذ * * * - * تی

13.Q.SS I آ  دد فر  ذ * * * tr *   تی

14.Q.SS I آ  دد فر  ذ * * * - *   تی

15.Q.SS I آ  دد فر  ذ * * * tr * یرو

16.Q.SS I آ  دد فر  ذ * * * * * یرو

17.Q.SS دد فر * - * Tr * یرو

18.Q.SS دد فر * * * * * یرو

19.Q.SS دد فر  * * * * * یرو

20.Q.SS دد فر  * - * - * یرو

21.Q.SS دد فر  * * * - * یرو

22.Q.SS دد فر  * - * - * تی

23.Q.SS دد فر  * - * tr * یرو

24.Q.SS دد فر  * * * * * یرو

25.Q.SS ا فرر * * * tr * تی

26.Q.SS ا فرر * * * * * یرو

27.Q.SS ا فرر * * * * * یرو

28.Q.SS ا فر  * - - - * یرو

29.Q.SS ا فر  * * * * * یرو

30.Q.SS ا فر  * * * tr * مگا تی

31.Q.SS ا فر  * * * * * یرو

32.Q.SS ا فر  * * tr tr * تی

33.Q.SS ا فر  * * * - * مگا تی

34.Q.SS ا فر ر * - * tr * تی

35.Q.SS ا فر ر * * * - * مگا تی

36.Q.SS ا فر ر * * tr - * یرو

37.Q.SS ا فر ر * * * - * یرو

کا، =Mica ،دآس =Fe-oxid .سر  بوفآ =Am&Px .پاد  و =Plg ،ستار  ر وز =Qtz-Cloudy ،سرنو  فا وز = Qtz-Clean
،ر ن طعا =Chetr ،تو  نا اقا =Sand& Silt .)کا( آ ن = V-R ،)پا( و س = Cal -Sp ،)کر( وز س = Cal -Mic

.   ،ب افا اقا = grog
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.(Grog)  زر طعا ،رو ا ،XPL و ،4Xنماز ،SS.Q.11 مو کوکر صور .ک

.فا رم V.Rآنطعا  تفا ،رو ا ،XPL و ،4Xنماز ،SS.Q.7 مو کوکر صور .ک

.و ا ،XPL و ،4Xنماز ،SS.Q.4 مو کوکر صور . ک

.(Px) سر ا ،XPL و ،4Xنماز ،SS.Q.13 مو کوکر صور .	ک

 و ر   وز ا ز طعا ،ت ا ،XPL و ،4Xنماز ،SS.Q.12 مو کوکر صور . ک

.ستار

وز. ز ا ر ،آ ا ،XPL و ،4Xنماز ،SS.Q.19 مو کوکر صور . ک
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Iآ صر ا د فر    افا کوکر تاا ر

یرتیج

ــنان  ــنا ــا ــا ــر
ــو اــن  نطقــ ــ ،مکــر  ــ نطقــ
ــا  ــنا ــو  ــ  ــو ر ــر  ــ آ 
خت ــو  ــ ــد شــک اــر هــد اــو
ــح ــخت ــاس ــا مــر ــکآ اــن
،ــن ا ،ــر  ــن  ــا  ــا   ــا 
پــ انــد ــربخ اــو  ــا  ــتو ــ
 . ــو  ــ نطق  ــ آ اــن   ،ــر  
ــخت ــو ،ــتجر  فچگاــ انــد گــر ــو
ــ ــو- ــا ــر    ــآ اــن
ــو ــ حــ  ــد ــد  ــ ــنا، ــ
 مــ ــاغر  ــنا ــخت ــو ــر 
ــدد.  ــ شس ــد ج ــ  ــ ع ــ ح 
طعا  ــاس ،)Iــآ د-صــر فــر(  آ 
ــو ــفا ــا نــگا   ــنا ــ
ــو ــ ــو ــا ــد. ــر ــتفا ــو ننــدر
اــفا  ــر م  ،ــو و اــن   دــو 
ــ ــو ــو ــو  ــو تمــا ،ــد عــطا
 ــد ــانا ــ ــو ــر ــد، طــر موــا
ــا قــطا نطقــ  ــوو ــ ــو ــا آــا
ــد  ــر ــز  آــا مــد فــا نهــا .
.ــ  ــفاا  ــ ن  ــو و ــا طع  ــ  ــر 

ــ  ــا ــو ــ گاــن عــطا ــا ــر
ــو  ــد  ــفاا 

ورستند؛ ا ا  افا .

 ستند؛ آ ز ا   افا .

اند. ز ت ا   افا .

ــ س ا ــو   گاــن  ــ طاع ــا بن ــر 
اــفا ،ســرنو ــر ــ ــا  ــرم ــر 
ــا ،ــنار ــان ــا ــاا  ــس ا 
رــد حمــ  رتــا ــ   متــر خــ
ــ خــ ــا ــنار ــاا اــد اــفا 

ــد ر ــ حم  رتــا  ــ   

گزپا

ــ قا ــگا  ــر   ــ  ــا س ــ   ــ د
تــر ــا اــر صــو ــتد، شــا
،ــقا ــتار جــا ــر ــرم مــا
ــکا ــر ــر ــ شــگاژ ــ ســئو

.ــ ما ــد   ــکر ش ــ ژ ــ  ــا ج

عنو اما

شــگاژ عنو  ــا ما  جــو ــا حق ــ
ــ در جا ــگرر  نــگر ــر

رم ا ر و س ،XPL و ،4Xنماز ،SS.Q.14 مو کوکر صور . ک

.)وتب(تپا س ،XPL و ،4Xنماز ،SS.Q.20 مو کوکر صور . ک
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وا
1.Wolfram Kleiss
2. Amit
3. Secondary Calcite
4.Plane-Polarized Light
5.Cross-Polarized Light
6. Geomorphology
7. Inclusion
8. Porphyry

نا

نظــو ــما ــز .)( .ــا ،ــر
شــکدژ ،)ــ-ه( ــر پــ ــر ــع

هــر ،ــناتاا

ــا ــز فــ نــر .)	( ،ــا ،ــر
ــ ــگرر  نــگر ــر   .ــ ــهر

. ــا  ــنا ــتاا .)	( ،ــا ،ــر
 ــگرر  نــگر ــر  

،هشــت ســ؛ ،شــا ــو؛ ،ماــ
ــامو ــرتر شــااآ ــتا .)	( .ــرد
شــکد( ــناتاا عــاطا .ــا زرپ ــفا
.- ،)(  .)هــر شــگا ســا ــو   ــا

بــر؛ ،ــدا دــر؛ ،هشــت اــ؛ ،ــد
.)		( رگــز. بوــا؛ صــر؛ ،ــکند
 بــ هــا ــز اــفا ــرتر عــطا
ــنا تاا ــا طاع .ــ بر III ــ وا ــ حو

.-،)( .ــا

حمــو؛ ،ــاد هــد؛ ،ــو ــار
ــفا ــقطب عــطا .)		( رــا. ،ســر
ــا ر ــا ــما ــا ــاخت  حــاها پــو
.ــر ــناتاا ــاژ .ــرتر 

.- ،)(

،ــر صطــف؛ ،ــز رــتو؛ ،اســجد
ــر تر ــ طاع .)( .ــر د ،ــت هش ــ؛ 
فــر  )-ــو( ــد فــر صــر اــفا
ــناتاا عــاطا .ــ  پــ ــا

.	-،)(  .ــا

حمدــا؛ ،نردــع رــ؛ ،عــا
عــاطا ــاقد ــتا ،)	( مــد. ،ــچا
ــا طاع .ــا   ــ  ــو ا اــفا ــر تر
شــگا ســا ــو  ــا شــکد( ــناتاا

.- ،)	(  .)هــر

اــا تشــا .ــ  :  ــنا قشــ
شــو عــد اتشــا  ــنا

،ــتکر نــا؛ ،ــما رــا؛ ،نــقش
ا آ صــر ــفا ــرتر عــطا .)	( .ــو
.-،)(  .ــر  ــنا تاا ــا ژ ــو. و

ــر .)	(.حمــدد ،ــا ــم؛ ،ــاو
ــوا ــس رــک  جــد ــوزنار ــد
ناص  .ــراتر ــا ــر ــتاا اــفا 
.- ،)( .ــر عمــا  ــر ــشژ -ــم

Stanmore, B. R. & Gilot, P. (2005). Review-
Calcination and Carbonation of Limestone
during Thermal Cycling for CO2 Sequestration,
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