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ʄɽɾɼʀʉʎʀʇʃʀʅɸʈʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

(ʇʆ ɺ.ʇ. ʕʌʈʆʀʄʉʆʅʋ)

ʆʙʨʘʟʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʜʘʥʥʦʝ

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʢʨʫʧʥʳʤ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʫʯʝʥʳʤ-ʛʝʥʝʪʠʢʦʤ ɺ.ʇ. ʕʬʨʦʠʤʩʦʥʦʤ ʚ 

1970-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ: çéʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʫʩʧʝʭʠ 

ʜʦʩʪʠʛʘʶʪʩʷ ʫʞʝ ʥʝ ʧʦ ʬʨʦʥʪʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʢʦʥʢʨʝʪʥʦʡ ʥʘʫʢʠ ʠʣʠ 

ʪʝʭʥʠʢʠ, ʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʪʨʝʙʫʷ ʦʪ ʫʯʝʥʦʛʦ, ʠʥʞʝʥʝʨʘ, 

ʦʨʛʘʥʠʟʘʪʦʨʘ, ʠʩʪʠʥʥʦʛʦ ʬʠʣʦʩʦʬʘ ʪʚʦʨʯʝʩʢʦʛʦ 

ʚʣʘʜʝʥʠʷ ʥʝ ʦʜʥʦʡ, ʘ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʳʭ ʫʞʝ ʨʝʜʢʦ ʧʦʥʠʤʘʶʪ ʜʨʫʛ 

ʜʨʫʛʘéè. 



Åʄʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷ ïʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ 
ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 
ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʠʟʫʯʘʶʱʝʝ ʩʦʩʪʦʷʥʠʝ 
ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ 
ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 
ʬʘʢʪʦʨʦʚ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠ ʦʙʩʪʘʥʦʚʢʠ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʪʘʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ
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ʄʝʜʠʮʠʥʩʢʘʷ

ʛʝʦʣʦʛʠʷ 

(ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʜʠʩʮʠʧʣʠʥʳ)

ʊʝʢʪʦʥʠʢʘ ʧʣʠʪ

ȩɋɔɛɎɒɎɥ

ȲɎɓɋɖɆɑɔɉɎɥ 
Ȧɖɛɋɔ
ɒɎɓɋɖɆɑɔɉɎɥ
ȰɖɎɗɘɆɑɑɔɛɎɒɎɥ

ȲɋɘɆɑɑɔɉɋɓɎɥ

ȨəɑɐɆɓɔɑɔɉɎɥ

ȩɋɔɚɎɍɎɐɆ

ȩɋɔɊɎɓɆɒɎɐɆ

ȶȵ ȲȲȩȦ
ȶɔɗɗɎɥ-ȷȳȩ
2021



ʄʝʜʠʮʠʥʩʢʘʷ 

ʛʝʦʣʦʛʠʷ (ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʜʠʩʮʠʧʣʠʥʳ)

ʕʧʠʜʝʤʠʦʣʦʛʠʷ

ʅʫʪʨʠʮʠʦʣʦʛʠʷ

ɃɓɊɔɣɐɔɑɔɉɎɥ

ɃɑɋɒɋɓɘɔɑɔɉɎɥ

ɼʦʥʦʟʦʣʦʛʠʷ

ʕʪʠʦʣʦʛʠʷ

/ʧʘʪʦʣʦʛʠʷ

ɺʝʪʝʨʠʥʘ-

ʨʠʷ

ɺʦʝʥʥʘʷ

ʤʝʜʠʮʠʥʘ

ʄʝʜʠʮʠʥʘ 

ʢʘʪʘʩʪʨʦʬ

ʄʝʜʠʮʠʥʩʢʘʷ 

ʛʝʦʛʨʘʬʠʷ

ȲɎɐɖɔɇɎɔɑɔɉɎɥ

ʌʘʨʤʘʢʦʣʦʛʠʷ

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ

ȶȵ ȲȲȩȦ
ȶɔɗɗɎɥ-ȷȳȩ
2021

ʊʦʢʩʠʢʦʣʦʛʠʷ



ȴɗɓɔɈɆɘɋɑɎ ȲɋɌɊəɓɆɖɔɊɓɔɏ ɒɋɊɎɐɔ-
ɉɋɔɑɔɉɎɝɋɗɐɔɏ ɆɗɗɔɜɎɆɜɎɎ (IMGA)

http:// www.medicalgeology.org 



ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ 

ʛʝʦʣʦʛʠʠ ʠ ʟʜʦʨʦʚʴʷ
Å90 ʤʣʥ. ʜʝʪʝʡ ʩʪʨʘʜʘʶʪ ʦʪ ʙʦʣʝʟʥʝʡ ʡʦʜʦ- ʠ 
ʩʝʣʝʥʦ ʜʝʬʠʮʠʪʘ

Å30 ʤʣʥ. ʞʠʪʝʣʝʡ ɹʘʥʛʣʘʜʝʰ ʧʦʜʚʝʨʞʝʥʳ 
ʚʦʟʜʝʡʩʪʚʠʶ ʤʳʰʴʷʢʘ

Å25 ʤʣʥ. ʞʠʪʝʣʝʡ ʀʥʜʠʠ ʙʦʣʴʥʳ ʬʣʶʦʨʦʟʦʤ

Å100 ʪʳʩ. ʟʘʙʦʣʝʚʰʠʭ ɹʘʣʢʘʥʩʢʦʡ ʵʥʜʝʤʠʯʝʩʢʦʡ 
ʥʝʬʨʦʧʘʪʠʝʡ

Åʇʳʣʴ ʠʟ ɻʦʙʠ ʜʦʩʪʠʛʘʝʪ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ  
ʉʐɸ ʟʘ 5-6 ʜʥʝʡ

Åʉʝʟʦʥʥʳʝ ʚʩʧʳʰʢʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 
ʥʘ ʂʘʨʠʙʘʭʠʟ-ʟʘ ʧʳʣʴʥʳʭ ʙʫʨʴ ʚ ʉʘʭʘʨʝ

Å70 ʤʣʥ.ʜʦʣʣ. ïʝʞʝʛʦʜʥʳʡ ʫʱʝʨʙ ʦʪ ʜʦʣʠʥʥʦʡ 
ʣʠʭʦʨʘʜʢʠ ʚ ʉʐɸ ʠ ʪ.ʜ.











ȮɗɗɑɋɊɔɈɆɓɎɥ ɚɔɖɒ ɓɆɛɔɌɊɋɓɎɥ ɒɡɞɢɥɐɆ Ɉ əɉɑɥɛ





ʇʨʦʙʣʝʤʳ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ 

ʧʦʚʳʰʝʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ:

Å ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ:
Å ʌʠʟʠʯʝʩʠʝʧʦʣʷ, ʛʘʟʳ ʠ ʪʦʢʩʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʩʦʝʜʠʥʝʥʠʷ ʚ 
ʧʦʜʟʝʤʥʳʭ ʠ ʧʠʪʴʝʚʳʭ ʚʦʜʘʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ(Rn, CO2, 
CO, H2, ʇɸʋ, ʬʝʥʦʣʳ, F, As, B, Br, Cl, Cr, F, Li, Na, P, Rb, Se, Sr, W, 
ʥʫʪʨʠʝʥʪʳ- PO4, NH3, ʛʨʠʙʢʠ, ʙʘʢʪʝʨʠʠ ʠ ʠʭ ʤʝʪʘʙʦʣʠʪʳ

Å ʆʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ 
ʧʨʷʤʦʤʫ

Å ʚʦʟʜʝʡʩʪʚʠʶ:
Å ʇʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʘʷʩʬʝʨʘ, ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ, ʦʨʛʘʥʳ ʟʨʝʥʠʷ, 
ʨʝʩʧʠʨʘʪʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʞʘ, ʩʣʠʟʠʩʪʘʷ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ 
ʪʨʘʢʪ, ʦʨʛʘʥʳ ʚʳʚʝʜʝʥʠʷ

Å ʇʦʩʣʝʜʩʪʚʠʷ:
Å ɼʝʧʨʝʩʩʠʚʥʳʝ ʧʩʠʭʦʟʳ,ʤʝʭʘʥʠʯʝʩʢʦʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʝ 
ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʞʠ,  ʢʦʥʲʶʥʢʪʠʚʠʪʳ ʠ ʜʨʫʛʠʝ ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʘ 
ʟʨʝʥʠʷ

Å ʆʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ 
ʢʦʩʚʝʥʥʦʤʫ

Å ʚʦʟʜʝʡʩʪʚʠʶ:
Å ʕʥʜʦʢʨʠʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷʩʠʩʪʝʤʘ
Å ʆʪʩʨʦʯʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ:
Å ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, 
ʛʠʧʝʨʪʦʥʠʷ,ʟʘʙʦʣʝʚʘʥʠʷʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, 
ʥʝʬʨʦʧʘʪʠʷ ʠ ʜʨʫʛʠʠʙʦʣʝʟʥʠ ʧʦʯʝʢ, ʨʘʢ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ, 
ʥʘʨʫʰʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʮʠʢʣʘ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ



ȩɋɔɑɔɉɎɝɋɗɐɆɥ ɔɇɗɘɆɓɔɈɐɆ ɈɔɍɓɎɐɓɔɈɋɓɎɥ ȧɃȳ ȵɑɎɔɜɋɓɔɈɡɋ 

ɑɎɉɓɎɘɡ (ɐɖɆɗɓɔɋ). ȴɝɆɉɎ ȧɃȳ(Ɍɋɑɘɔɋ) ɓɆ ɘɋɖɖɎɘɔɖɎɎ ȷɋɖɇɎɎ 

(ɇɆɗɗɋɏɓ ȪəɓɆɥ)William H. Orem et al. HEALTH EFFECTS OF TOXIC 

ORGANIC COMPOUNDS FROM COAL: FROM ROMANIA TO POWDER RIVER 

BASIN, WYOMING MEDICAL GEOLOGY NEWSLETTER N7, December 2003











ʈʘʜʠʦʛʨʘʬʠʷ ʯʘʩʪʠʮʳ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘ



ȦɘɒɔɗɚɋɖɓɆɥ ɕɡɑɢ Ɏ ɆɖɋɆɑ 

ɖɆɗɕɖɔɗɘɖɆɓɋɓɎɥ ɍɆɇɔɑɋɈɆɓɎɥ

çɑɎɛɔɖɆɊɐɆ ɊɔɑɎɓɡè (ɐɔɐɜɎɊɔɍ)



ȰɑɎɓɎɝɋɗɐɎɋ ɕɖɔɥɈɑɋɓɎɥ çɑɎɛɔɖɆɊɐɎ 
ɊɔɑɎɓɡè



˽͔ͪ͒ͤ͊ͤ͊͘;͔ͤͦΥ

͎͔͎ͦͦ͊ͣ͡Σ ͎͔ͦͻ͙͙ͣ͊ͣ͟Σ 

ͨͦ;͍͍͔ͦ͒͊ͣΣ ͎͙͎͔͎͒ͪͦͦͦ͊ͣ͡Σ 

͍ͪ͊;͊ͣ-͙͎ͭͦͫͦͦ͊ͣ͟͟͡ ͙ 

Ή͙͔͙͎ͨ͒ͣͦͦ͊ͣ͡Σ ͙͋ͦͻ͙͙ͣ͊ͣ͟Σ 

͍͔͔͙ͭͪͤ͊ͪ͊ͣΣ ͙͔͎͒ͭͦͦ͊ͣ͡Σ 

Ή͙ͦͤͦͣͫͭ͊ͣ͟Σ ͫͦͼ͙͎ͦͦ͊ͣ͡Σ 

͍͔ͯͨͪ͊ͤ͡ͼ͊ͣ ͍͔ͫͻ ͎͍ͪ͊ͤͦ ͙ 

͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͡Ό͚͋ͦ ͺͦͪͣ· 

˿͍͔͙ͦ͋ͫͭͤͤͦͫͭ ͙ ͭΦ͒Φ

ELSEVIER

Coming November 2004



ʈʝʛʠʦʥʘʣʴʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ

IMGAʈʦʩʩʠʷ - ʉʅɻ

ɹʝʣʘʨʫʩʴʂʘʟʘʭʩʪʘʥ
ʊʘʜʞʠʢʠ-

ʩʪʘʥ
ʋʢʨʘʠʥʘ

ʈʦʩʩʠʷ
ʄɻʉ ïʈʦʩɻʝʦ

ʩ 2005 ʛ.

ɸʨʤʝʥʠʷ



ʊʨʫʜʳ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ

ʦʙʱʝʩʪʚʘ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʡ. 

ʉʝʨʠʷ 1, ʪʦʤ 96

ɹʠʦʢʦʩʥʳʝʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 

ʞʠʟʥʴ ʠ ʢʘʤʝʥʴ.

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ,2006

ʈʝʜ.: ɺ.ɺ. ɻʘʚʨʠʣʝʥʢʦ,ɽ.ɻ. ʇʘʥʦʚʘ



ʀʟʜʘʥʠʷ 2010 ʛ. 

ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʦʣʦʛʠʠ



ʈʀʆʅ ˉ1, 2018. ʀʪʦʛʠ ʄʝʜɻʝʦ-17
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ʀʉʊʆʈʀʂʆ-ʂʋʃʔʊʋʈʅʓɽ ʆʉʅʆɺʓ 

ʄɽɼʀʎʀʅʉʂʆʁ ɻɽʆʃʆɻʀʀ ɺ ʉʊʈɸʅɸʍ ʉʅɻ

ʌʋʅɼɸʄɽʅʊ ʉʆɺʈɽʄɽʅʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ɺ 
ʆɹʃɸʉʊʀ ɹɸɿʆɺʓʍ ɼʀʉʎʀʇʃʀʅ ʄɽɼʀʎʀʅʉʂʆʁ 
ɻɽʆʃʆɻʀʀ ïɹʓʃ ɿɸʃʆɾɽʅ ʈɸɹʆʊɸʄʀ ɹʀʈʋʅʀ, 
ɸɺʀʎɽʅʅʓ,  ʄ.ɺ. ʃʆʄʆʅʆʉʆɺɸ, ʀʍ 
ʇʆʉʃɽɼʆɺɸʊɽʃɽʁ: ɺ.ʀ. ɺɽʈʅɸɼʉʂʆɻʆ, 

ɸ.ʇ. ɺʀʅʆɻʈɸɼʆɺɸ, ʂʆɺɸʃʔʉʂʆɻʆ ɺ.ɺ., 
ɸ.ʇ.ɸɺʎʓʅɸ, ɺ.ɻ. ʍʃʆʇʀʅɸ, ɸ.ʅ. ʉʓʉʀʅɸ, 

ɸ.ʀ. ʇɽʈɽʃʔʄɸʅɸ, ɸ.ʅ. ɽʈɽʄɽɽɺɸ, 

ɻ.ɺ. ʆʉʊʈʆʋʄʆɺɸ, ɺ.ʂ. ʃʋʂɸʐɽɺɸ, 

ʖ.ɽ. ʉɸɽʊɸ, ɺ.ʀ. ʄɸʃʓʐɽɺɸ, 

ɻ.ɸ. ʉʀɼʆʈɽʅʂʆ ʀ ʄʅʆɻʀʍ ɼʈʋɻʀʍ



ɺʝʣʠʢʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ 

ɹʠʨʫʥʠ ʠ ɸʚʠʮʝʥʥʘ



11 ʚ. ɹʫʭʘʨʘ, ʀʩʬʘʭʘʥ

ʢʨʫʧʥʳʝ ʥʘʫʯʥʳʝ ʮʝʥʪʨʳ

Åʀʙʥ ʉʠʥʘ. ʂʘʥʦʥ ʚʨʘʯʝʙʥʦʡ ʥʘʫʢʠ

Åʀʙʥ ʉʠʥʘ. ʂʥʠʛʘ ʟʥʘʥʠʡ. 

Åɹʠʨʫʥʠ. ʄʠʥʝʨʘʣʦʛʠʷ. 

Åɹʠʨʫʥʠ. ʂʘʥʦʥ ʄʘʩʫʜʘ (ʩʚʝʜʝʥʠʷ ʧʦ 

ʬʠʟʠʢʝ) ʘʪʤʦʩʬʝʨʳ ʠ ʛʝʦʬʠʟʠʢʝ

Åʀʙʥ ɸʣʴ-ʍʘʡʩʘʤ. ʆʧʪʠʢʘ. 



Ȩ ʇʆʀʉʂɸʍ"ɃȱȮȰȷȮȶȦ ȧȫȷȷȲȫȶȸȮɅ"



ɻʣʠʥʘ, ʣʝʯʝʙʥʘʷ ʛʨʷʟʴ



ʄʦʥʪʤʦʨʠʣʣʦʥʠʪ



ʎʝʦʣʠʪʳ



ʄʝʣ. ʂʘʣʴʮʠʡ. ʌʪʦʨ. 



ʂʨʝʤʥʠ
ʌʦʩʩʠʣʠʠʚ ʦʙʨʘʟʮʘʭ ʢʨʝʤʥʝʡ ʠʟ ʚʤʝʱʘʶʱʠʭ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʬʘʥʝʨʦʟʦʷ


