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Kuzey Irak’ta daglik alan bolgenin 6% s olusturur., kuzey doguda daha daglik alanlar1 olustururken Tigris
nehrine dogru géreceli olarak azalir. Bu alan iki set daglar icermektedir. Birincisi Tiirkiye iran smirinda ve en yiiksek
zirve Hsarost. dag silsilesine ait Helkard’in en iistiidiir (3607 m deniz seviyesinden). Ikincisi birincinin giineyine
parallel uzanir Bu dag silsilelerinin arasinda bazi sehirlerin tizerinde yer aldig1 diizliikler bulunur. Dahuk, Sulaymaniyah
ve Sinjar daglarindan o6rnekler almmistir. Yer kabugunda bulunan elementlerin bir kismi radyojeniktir ve (supernova)
zamaninda TUretilmis elementler icermektedir. Radyojenik elementlerin muhtemel tehlikesi iki Kkattir, birincisi
“radyasyon” ve digeri “radon”dur. Radyoaktif elementlerden radon dogal olarak bulunan **U yarilanma zincirinin
pargas1 olan bir nobel gazdir, ve **Ra min yavru elementidir. Benzer olarak, ??Rn and 220Rn *°U and **Th’nin
yarilanma zinciri igersinde yer alirlar ve *Ra and ***Ra’{in yavru elementleridirler. Radyum yarilanmaya basladiginda
gaz halindeki dogal rayoaktif element olan radon yaymaya baslar ve toprak ve kaya arasindaki hava veya su iceren
kiiciik gozeneklere sizar. 222Rn izotopu alfa yayan (T1/2 = 3.82 giin, E=5.49 MeV) ve gaz halinde olmayan, 218Po ve
214Po izotoplari ile birlikte kayalarda bulunan dogal iyonizasyon ile iiretilen giinliik dozun 50% sini igerir. Radon bu
izotoplardan difiizyon ve konveksiyon ile yayilir. Yillardir jeologlar radyoaktif ¢okellerin arasgtirmalarinda bu yayilma
ozelliklerini kullandilar ve genel jeolojik arastirmalarda tiim radyoaktif kaynaklarin dogas1 geregi radyasyon yayarak
hafif elementlere doniismek i¢in duragan ortama ihtiyaclart oldugu kullanilmistir. 35 kaya ve 15 toprak 6rneginde dogal
radyo g¢ekirdeklerin konsantrasyonu sivi parildama detektorii yardimi ile tespit edilmistir. Bu 6rneklerdeki ve ¢evredeki
radon konsantrasyonu bolgedeki jeolojik formasyonlarla direk iligkilidir, bu tiir kayalar iizerinde gelismis topraklar
yiiksek veya diigilk oranda dogal radon iireten uranyum, toryum ve radyum madenleri olustururlar. Bu gaz kaya
catlaklar igerisine sizarak veya toprak altindan yiizeye yer alt1 suyu ile tagiarak daglik alanda yasayan topluluklar i¢in
radyasyon kaynagini olusturur. Bu caligma daglik alanda bulunan toprak, kaya, catlak, ve magralardaki radon
konsantrasyonu incelemis ve bu gazin goreceli yiiksek oranda bulundugunu tespit etmistir ve bazi durumlarda
uluslararast Onerilen limitleri astigi gozlenmistir. Dolayist ile, kayalik alanlarda agilan sondajlarda radon gazi
seviyelerinin periyodik olarak incelenmesi uluslararasi onerilerin dahilinde olup olmadigini anlamak agisindan 6nem
tagimaktadir. Sonuglar radon konsantrasyonunun dogal kayada 39 - 165 Bq/kg arasi ve toprakta 9.5-26 Bq/kg arasi
oldugunu ortaya koymustur. Bu sonuglar Irak’ta gelecege yonelik radon, radyum, ve uranyum konsatrasyonlariin daha
genis Olcekli ve kapsamli olarak arastirilmasi icin bir ¢at1 6nermektedir. Bu ¢aligmanin asil hedefi kuzey Irak daglik
alanlarinda radyoaktif gazlarin dagilimi ve bulunmalarmin degerlendirilmesi amagli olarak gesitli toprak ve kaya
orneklerinde radon gozlemlerinin birlestirilmesidir.
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Mountainous region in northern Iraq is about 6% of the area, it is becoming higher and higher mountain ranges
in the north east and gradually decrease toward the tigris river. This area consists of two sets of mountain ranges
stretching first, near the border with turkey and iran and has the highest mountain peak is the top Helkard (3607 meters
above sea) level mountain range Hsarost. The second extends to the south of the first and in parallel. Confined between
these chains, which lies some of the plains by some cities. Have included the mountains from which the samples
mountains Dahuk, Sulaymaniyah and mount of Sinjar, The earth's crust contains elements that were originally produced
in the (supernova). Some of these elements are radioactive, the potential dangers of radioactive elements are two-fold
one is "radiation" and the other is "radon." Radioactive elements, Radon is a naturally occurring radioactive noble gas
that is part of the ***U decay chain, and is the daughter of **Ra. similarly, **Rn and 220Rn are in the *°U and ***Th
decay chains and immediate daughters of *’Ra and ***Ra. As radium decays, radon is formed and is released into small
air or water-containing pores between soil and rock particles where Radon is a natural radioactive element in the
gaseous form. It is a decay product of radium, The 222Rn isotope is an alpha emitter (T1/2 = 3.82 days, E=5.49 MeV)
and together with its non-gaseous daughter products, 218Po and 214Po, accounts for approximately 50% of the
effective dose equivalent produced by natural ionizing radiation , which is present in all rocks. Radon escapes from
them via diffusion and convection. For many years the geologists have been exploiting the emanation effect for the
purposes of the radioactive deposit prospecting and of general geology survey by their very nature, where all
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radioactive sources seek stability by decaying into lighter elements via the emission of radiation. The concentration of
natural radio nuclides for 35 rock samples and 15 soil samples have been determined using a liquid scintillation
detector, Radon concentrations usually found in these types of samples and environments are in direct connection with
the geological formation of the region, these types of rocks forming these soils may present higher or lower
concentrations of uranium, thorium and radium ores which are natural generators of radon gas. This gas may diffuse
through rock fissures or being transported from the subsoil to the surface of earth by means of ground water flows so
constituting an exposure source for the population living in mountains. The present study results regarding radon
concentrations in soil, rock , fissures and caves localized in mountain range prove a relatively high occurrence of this
gas, in some cases reaching higher values than the internationally recommended limits. Therefore, it is important to
perform periodical monitoring of the radon gas levels inside dwellings localized near the rock complex to know if they
are in compliance with international recommendations. Results suggest that Radon concentrations values obtained
ranged from 39 to 165 Bg/kg in natural Rock and from 9.5 to 26 Bq/kg in soils. The results provide a framework for
future studies that include a large, broader survey of Radon and radium and uranium concentration in Iraq. The main
objective of this study was to perform integrated radon monitoring in several soil and rock samples with the purpose of
evaluating the presence and distribution of that radioactive gas in the Mountainous Region in Northern Iraq.
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