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 چىیسُ

 ٸڂػ٪ڃٽبڀ زٮڃ٭ ثٻ اذڃط ؾبٮٽبڀ زض آٶٽب ٦بضثطزټبڀ ٦ٻ ټؿشٷس ذب٦ځ ٢ٯڃبڂځ ٸ ٢ٯڃبڂځ ٞٯعار آٮٹٲڃٷٹؾڃٯڃ٧بسٻ ٦بٶڃٽبڀ ظئٹٮڃشٽب

 ثطاڀ اڀ ٲبټٹاضٺ ټبڀ زازٺ اظ اؾشٟبزٺ ظٲڃٷٻ زض ٲشٳط٦عڀ ٲُبٮٗبر ٦ٷٹٴ سب. اؾز ڂبٞشٻ اٞعاڂف ٲرشٯٝ نٷبڂٕ زض ثٟطزقبٴ ٲٷحهط

 ٶ٫طٞشٻ نٹضر ټؿشٷس ثبلا ا٢شهبزڀ اضظـ ثب آٶٽب ضذساز انٯځ ػبڂ٫بٺ ٦ٻ ضؾٹثځ آسكٟكبٶځ ؾطظٲڃٷٽبڀ زض ٦بٶڃٽب اڂٵ ػٹڂځ دځ

 ظئٹٮڃز زاضاڀ ٲٷب١َ ػٹڂځ دځ ٲٷٓٹض ثٻ اؾشط ؾٷؼٷسٺ ٦ٹسبٺ ٲٹع ٞطٸؾطخ ٸ ٶعزڂ٥ ٞطٸؾطخ-ٲطئځ ټبڀ زازٺ ٲُبٮٗٻ اڂٵ زض.  اؾز

 اڂٵ زض ڂبٞشٻ ضذٷٳٹٴ انٯځ قٷبؾځ ؾٷ٩ ٸاحسټبڀ. ٪طٞز ٢طاض اضظڂبثځ ٲٹضز ؾٳٷبٴ قٽط قط٠ ػٷٹة زض ٦ٯڃٷٹدشڃٯٹٮڃز ٶٹٔ

 اٮڃ٫ٹؾٵ-ائٹؾٵ ضؾٹثځ آسكٟكبٶځ ٸاحس زض سٷٽب ظئٹٮڃشځ ٦بٶڃٽبڀ آٴ زض ٦ٻ ټؿشٷس ضؾٹثځ آسكٟكبٶځ ٸ ضؾٹثځ ٸاحسټبڀ ٲٷ٣ُٻ

 ؾٷ٩ ٸاحسټبڀ ثبضظؾبظڀ ٲٷٓٹض ثٻ ٲُبٮٗٻ اڂٵ زض. اؾز ٦ٯڃٷٹدشڃٯٹٮڃز ٶٹٔ اظ ٲٷ٣ُٻ اڂٵ زض انٯځ ظئٹٮڃشځ ٦بٶځ.  زټس ٲځ ضخ

قس ٸ زض ٶٽبڂز  ٪طٞشٻ ٦بض ثٻ انٯځ ټبڀ ٲٹٮٟٻ سحٯڃ٭ آٶبٮڃع ٸاحسټب ؾبڂط اظ انٯځ ظئٹٮڃشځ ٸاحس سٳبڂع ٸ ٲٷ٣ُٻ زض انٯځ قٷبذشځ

 ظاٸڂٻ ثطزاض ٶ٣كٻ ضٸـ اػطاڀ ثب. ٸاحسټب ضا س٧ٟڃ٥ ٦ٷس اڂٵ سٹاٶؿز ثرٹثځ( RGB  5-3-1 انٯځ ټبڀ ٲٹٮٟٻ ٦بشة ضٶ٫ځ سط٦ڃت

 اڂٵ ٶشبڂغ. قس قٷبؾبڂځ ثرٹثځ ٲٷ٣ُٻ اڂٵ زض ظئٹٮڃشځ ضذٷٳٹٶٽبڀ سهٹڂط اظ قسٺ اؾشرطاع ٦ٯڃٷٹدشڃٯٹٮڃز َڃٝ ٲٗطٞځ ٸ َڃٟځ

 ٸٶڃٳٻ ذك٥ ٶٹاحځ زض ٦ٯڃٷٹدشڃٯٹٮڃز ٶٹٔ ظئٹٮڃز ضذٷٳٹٶٽبڀ ػٹڂځ دځ زض سٹاٶس اؾشطٲځ ؾٷؼٷسٺ ټبڀ زازٺ ٦ٻ زاز ٶكبٴ ٲُبٮٗٻ

 .ثبقس ٲٟڃس ثؿڃبض ذك٥
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Abstract 

Zeolites are hydrated alumino-silicates of alkali and alkaline earth metals which their application has been increased 

in various industries due to special characteristics. There are not concentrated studies on the using satellite data for 

prospecting these minerals in volcano-sedimentary terrains which are introduced as main setting of these minerals 

with economic values. In this study, visible–near-infrared and shortwave infrared data of ASTER were evaluated in 

prospecting for clinoptilolite- type zeolite in the SE of Seman city. The study area is dominantly covered by 

sedimentary and volcano-sedimentary rocks, in which zeolite minerals occur only in Eocene-Oligocene volcano-
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sedimentary unit. Principal components (PC) analysis and spectral angle mapper (SAM) were used to map the 

sedimentary and volcano-sedimentary units and the zeolite-rich areas, respectively. Clinoptilolite is the major zeolite 

mineral in this area. Comparing a color composite image, produced from PC images 1–3–5 as R–G–B, with the 

published geological map and the field investigations indicated that this color composite could discriminate zeolitic 

volcano-sedimentary unit from other sedimentary and volcano-sedimentary units in this area. Results of the applying 

SAM method, using an image-derived spectrum of clinoptilolite as a reference, could enhance zeolitic areas and 

showed good agreements with the field observations and previous reports of zeolite occurrences in this area. The 

results of this study indicated that ASTER data are useful for prospecting clinoptilolite-type zeolite in arid and 

semiarid terrains. 
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 همسهِ

٦بٶٻ نٷٗشځ ثٻ ټط ؾٷ٩ ڂب ٦بٶځ زاضاڀ اضظـ ا٢شهبزڀ ثؼع ٪ٹټطؾٷ٫ٽب، ؾٹذشٽبڀ ٞؿڃٯځ ٸ ٦بٶٻ ټبڀ ٞٯعڀ اَلا٠ ٲځ 

قٹز. ڂ٧ځ اظ ٖٹاٲ٭ اٶساظٺ ٪ڃطڀ ٲڃعاٴ دڃكطٞشٻ ثٹزٴ ا٢شهبز ڂ٥ ٦كٹض ٶؿجز اؾشٟبزٺ اظ ٦بٶٻ ټبڀ ٚڃط ٞٯعڀ ثٻ ٞٯعڀ 

. ثٻ ٲٷٓٹض سٹؾٗٻ (Evans 1993) ڂ٥ ثبقس ٶكبٴ زټٷسٺ ضقس ا٢شهبزڀ ثبلاسط اؾزاؾز ثٻ ټط ٲڃعاٴ اڂٵ ٶؿجز ثبلاسط اظ 

اؾشٟبزٺ اظ ٦بٶٻ ټبڀ ٚڃطٞٯعڀ ثٻ زٮڃ٭ ٢ڃٳز دبڂڃٵ اڂٵ ٲٹاز ثٻ ٦بض ثطزٴ ضٸقٽبڀ اضظاٴ ٢ڃٳز ا٦شكبٜ، اؾشرطاع ٸ 

ٷس ٦ٻ زض ؾبٮٽبڀ اذڃط ثٻ زٮڃ٭ ظئٹٮڃشٽب اظ ػٳٯٻ ٦بٶٻ ټبڀ ٚڃط ٞٯعڀ ټؿش .اؾزثؿڃبض حبئع اټٳڃز  ثطاڀ اڂٵ ٲٹاز ٞطآٸضڀ

ٸڂػ٪ځ ټبڀ ٲٷحهطثٻ ٞطز آٶٽب قبٲ٭ ْطٞڃز سجبز٬ ٦بسڃٹٶځ ٸ ؾُح سٳبؼ ثبلا، ٲ٣بٸٲز حطاضاسځ ٸ قڃٳڃبڂځ ٶؿجشب ثبلا ٸ 

ؾبذشبض ٲشرٯر٭، ٦بضثطز آٶٽب زض نٷبڂٕ ٲرشٯٝ سٹؾٗٻ چكٱ ٪ڃطڀ ڂبٞشٻ اؾز. ظئٹٮڃشٽب ٪طٸټځ اظ ٦بٶڃٽبڀ 

ٶٹٔ  250ثڃف اظ سب ٦ٷٹٴ طچٻ ٪ .٢ٯڃبڂځ ٸ ٢ٯڃبڂځ ذب٦ځ اظ ذبٶٹازٺ س٧شٹؾڃٯڃ٧بسٽب ټؿشٷس ٞٯعارآثساض آٮٹٲڃٷٹؾٯڃ٧بسٻ 

٦ٯڃٷٹدشڃٯٹٮڃز ڂ٧ځ اظ ٞطاٸاٶشطڂٵ ٸ دط٦بضثطزسطڂٵ  اؾزٶٹٔ ظئٹٮڃز َجڃٗځ قٷبذشٻ قسٺ  50ظئٹٮڃز ٲهٷٹٖځ ٸ ثڃف اظ 

 طا٦ٷسٺ زض حٟطار ؾٷ٫ٽبڀ آسكٟكبٶځزض َجڃٗز ثهٹضر زضقز ثٯٹض ٸ د ظئٹٮڃشٽبظئٹٮڃشٽبڀ َجڃٗځ قٷبذشٻ قسٺ اؾز. 

ڂبٞز ٲځ قٹٶس ٦ٻ ثٻ زٮڃ٭ ٪ؿشطـ ٦ٱ، ٞب٢س اضظـ ا٢شهبزڀ ثٗٷٹاٴ ٦بٶٻ نٷٗشځ ټؿشٷس ٸ سٷٽب ٲٳ٧ٵ اؾز ػٷجٻ 

ضؾٹثځ  ؾطظٲڃٷٽبڀ زض ثهٹضر ثؿڃبض ضڂعثٯٹض ٸ زض اٶساظٺ ٦بٶڃٽبڀ ضؾځ سعڂڃٷځ آٶٽب ٲٹضز سٹػٻ ثبقس. ٖلاٸٺ ثط اڂٵ ظئٹٮڃشٽب

 Iijima)ثٹػٹز ٲځ آڂٷس اظ ز٪طؾبٶځ ذب٦ؿشطټبڀ آسكٟكبٶځ  ڂبٞز ٲځ قٹٶس ٦ٻ زض اڂٵ حبٮز اٚٯت ثځضؾٹ-ٸ آسكٟكبٶځ

ٸ ثٻ زٮڃ٭ ٪ؿشطـ ظڂبز ٸذٯٹل ثبلا زاضاڀ اضظـ ا٢شهبزڀ ټؿشٷس ٸ ثٷبثطاڂٵ ػؿشؼٹ ثٻ زٶجب٬ اڂٵ ٦بٶڃٽب زض اڂٵ  (1980

بڀ ٲبټٹاضٺ اڀ ثٻ زٮڃ٭ نطٞٻ ػٹڂځ زض ټعڂٷٻ ٸ زض زټٻ ټبڀ ٪سقشٻ اؾشٟبزٺ اظ زازٺ ټ ؾطظٲڃٷٽب ثؿڃبض ؾٹزٲٷس اؾز.

 ,.e.g) ظٲبٴ ثٻ ٲٷٓٹض ٶ٣كٻ ثطزاضڀ ٸاحسټبڀ ؾٷ٩ قٷبذشځ ٸ ٦بٶڃٽبڀ ٲشٗسز سٹؾٗٻ چكٱ ٪ڃطڀ زاقشٻ اؾز

Tangestani and Moore 2002; Mars and Rowan2006; Hosseinjani Zadeh et al.2014; Ayoobi and 

Tangestani 2017; Soltaninejadet al. 2018)  ٸٮځ سب ٦ٷٹٴ ٲُبٮٗبر ٲشٳط٦عڀ ثٻ ٲٷٓٹض اؾشٟبزٺ اظ اڂٵ زازٺ ټب ثطاڀ

 -ا٦شكبٜ ٦بٶڃٽبڀ ظئٹٮڃشځ نٹضر ٶ٫طٞشٻ اؾز. زض اڂٵ سح٣ڃ١ سٹاٶبڂځ ؾٷؼٷسٺ آؾشط ثٻ ٲٷٓٹض قٷبؾبڂځ ٸاحس آسكٟكبٶځ

 اض ٪طٞز.  ضؾٹثځ ٲڃعثبٴ ظئٹٮڃز ٸ ټٳچٷڃٵ ٲٷب١َ ظئٹٮڃشځ زض ػٷٹة قط٠ ؾٳٷبٴ ٲٹضز اضظڂبثځ ٢ط

 ضٍـ هغالؼِ

قط٢ځ  32-53° 00 °53 ٲڃبٴ َٹٮٽبڀ ػٛطاٞڃبڂځ  ٲٷ٣ُٻ ٲٹضز ٲُبٮٗٻ زض ػٷٹة قط٠ قٽط ؾٳٷبٴ ٸ زض ٲحسٸزٺ

. اڂٵ ٲٷ٣ُٻ اظ ٶٓط ؾبذشبضڀ زض قٳبٮځ سطڂٵ (1 ق٧٭ ٢طاض ٪طٞشٻ اؾزقٳبٮځ  29-35° 31 °35ٸٖطيٽبڀ ػٛطاٞڃبڂځ


