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HOS GELDINIZ VE ACILIS KONUSMASI

Saym Rektoriim, Calistayimizin Degerli Paydas Kurum Temsilcileri, Cok Kiymetli Oturum
Baskanlari, Degerli Bilim Insanlari, Degerli Oda Baskanlari, Yerel Yonetim Temsilcileri
Calistayimizin  Kiymetli Katilimcilar;; Basmimizin  gilizide temsilcileri, Hanimefendiler ve

Beyefendiler,

Sizleri, TMMOB Jeoloji Miihendisleri Odas1 ve Eskisehir Osmangazi Universitesi is birliginde,
biiyiik bir heyecanla diizenledigimiz "SAGLIKLI KENTLER iCiN TIBBi JEOLOJI" baslikl
3. T1ibbi Jeoloji Calistay1’nin agilisinda saygiyla selamliyorum. Hepiniz hos geldiniz.

Tibbi Jeolojide Tiirkiye’nin Yolculugu ve Basarisina da deginmek isterim.

Tiirkiye, 2025 yilinda tibbi jeoloji alaninda diinya sahnesinde ¢ok Onemli adimlar atmistir.
Komisyonumuz tarafindan, Tibbi jeoloji tanim1 glincellenmis “Tibbi jeoloji (Medical Geology),

jeolojik faktorlerin, dogal ortami olusturan toprak, su ve havadaki elementlerin, minerallerin,

bunlara ait yasam ¢evresinde olusan degisikliklerin, antropojenik tehlikelerin insan/hayvan/bitki

saghg ile etkilesimlerini; olumlu veya olumsuz etkilerini, korunmay1 ya da yararlanmayi, dogal

kaynaklarin modern tip ve teshis yontemlerinde nasil kullanilabilecegini cok disiplinli olarak
arastiran ve ¢0ziim onerileri gelistiren bilim alanidir.” seklini almigtir. (JMO Tibbi Jeoloji Komisyonu

tanimi).

Komisyonumuz tarafindan 3. Tibbi Jeoloji Calistayr yapilmasina karar verilmistir. 2009 yilinda
Nevsehir-Urgiip’te baslayan calistay gelenegi, 2013’te Antalya’da devam etmis ve bugiin

Eskisehir’de iigiincii kez bilim diinyasini bir araya getirmistir.

2025 yilinda toplam 4 kez yapilan JMO Tibbi Jeoloji Komisyon Toplantimizda alinan kararlar
geregince planl bir program izlenmistir. Ulkemizin 1850-2024 yillarini kapsayan “Diinden Bugiine
Tibbi Jeolojik Siirecler” tablosu olusturulmus ve odamiz sayfasinda yayimlanmistir. Bagvusunu bu

yil yaptigimiz, Uluslararasi Tibbi Jeoloji Dernedi (IMGA) tarafindan 31 Temmuz 2025 tarihinden

itibaren IMGA Tiirkiye Subesi’nin kurulmasini resmen onaylamistir.

Ayrica, Mart 2025’te yapilan bagvurunun kabuliiyle birlikte 13. Uluslararasi Tibbi Jeoloji
Konferans1 da (MEDGEOQO29) 2029 yilinda Antalya’da diizenlenecektir. Gerek bu prestijli

organizasyonun ve gerekse bu IMGA iveliginin Turkiye’ve kazandirilmasi, tlkemiz bilim

insanlarinin uzun yillardir yiiriittiigii calismalarin bir sonucudur.
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Bugiin burada, sadece bir ¢alistaya degil; jeoloji, tip, miithendislik, ¢evre, fen ve sehir planlama gibi

hayati disiplinleri bir araya getiren biiyiik bir bilimsel ortak akla taniklik etmek i¢in bulunuyoruz.

Insanlik olarak kentlesme hizinin artmasiyla birlikte, yerlesim yerlerinin kuruldugu jeolojik ortamin

sundugu riskler ve potansiyeller hayati onem kazanmistir. T1ibbi Jeoloji, tam da bu noktada, jeolojik
siireclerin (kayaglar, toprak, su, gazlar) insan saglig1 iizerindeki yadsinamaz etkilerini inceleyen

kritik bir disiplin olarak 6ne ¢ikmaktadir.

Bugiin burada, iilkemizin ve diinyanin karsi karsiya oldugu; agir metal toksisitesinden
mezotelyomaya, radon gazi risklerinden asbest minerallerine kadar uzanan genis bir yelpazedeki
jeojenik tehlikeleri enine boyuna tartismak lizere bir aradayiz. Programimiz, Eskisehir Tibbi
Jeoloji Risk haritalarindan, Konya Sizma’daki terk edilmis maden ocaklarimin cevresel
etkilerinden, Antakya sehir merkezindeki kentsel kirlilige kadar pek cok somut vaka ¢alismasina

yer vermektedir.
Calistayimizin Program ve Katkilan

Ug giin siirecek olan bu programda, toplam iki giin boyunca A ve B Salonlarinda es zamanli oturumlar
gerceklestirecek; ardindan Masalarda Konularin Degerlendirilmesi ile uygulamaya doniik somut

oneriler gelistirecegiz.

« Saglikh Kentler ve Jeoloji: Oturumlarda, Eskisehir ili tibbi jeolojik arastirmalarinin 6n

bulgular sunulacak ve saghk haritalarinin kentsel planlamaya entegrasyonu tartigilacaktir.

e Kiritik Konular: Alzheimer hastahiginda cevresel etkiler, obruklarin tibbi jeolojik
riskleri, hastaliklarin kontroliinde Cografi Bilgi Sistemlerinin (CBS) kullanimi ve
Yapay Zeka tekniklerinin jeolojik calismalardaki uygulamalar1 gibi yenilik¢i bagliklar

programimizin merkezinde yer almaktadir.

« Su Giivenligi: Igme ve yeralt1 sularindaki agir metal, arsenik ve floriir problemleri, bilimsel

verilerle masaya yatirilacaktir.

Bu kapsamda, sunulacak T1bbi Jeoloji ¢alismalar1 ile SAGLIKLI KENTLER ICIN TIBBI JEOLOJI
arastirmalarinda izlenecek yollar, jeojenik kdkenli hastaliklarin nedenlerini anlama, halk saghgini
koruma, dogal kaynaklarin tibbi amaclarla kullanimim arastirma, cevresel saghk sorunlarina
¢oziim iiretme, risk degerlendirmesi yapma ve arazi planlamasi gibi hayati konulara

deginilecektir.
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Disiplinler Arasi Is Birligi Cagrist

Bu Calistay, yalnizca jeoloji ve tip bilimlerini degil; ayn1 zamanda AFAD, MTA, iLBANK, Tiirk

Toraks Dernegi, yerel yonetimler ve 6zel sektorden uzmanlar1 da bir araya getirmektedir.

Bu kurumlarla birlikte 4 adet sponsor kurulusun da destek verdigi calistaya lilkemiz dahil 3 iilkeden
31 farkh iiniversite ve 14 farkh kurulusa ait toplam 45 temsilci kayit yapmistir. 8 Cagrih
Konusmaci, 41 Sozlii Bildiri, 3 adet Poster Bildiri, 1 adet Panel, 1 adet Cahstay Sonu Masa

Goriisleri ve 1 adet Eskisehir Sehir Gezisi olmak iizere toplam 55 oturum diizenlenecektir.

Calistay bilim kurulunda 34, diizenleme kurulunda ise 14 degerli akademisyen ve sektor temsilcisi

gorev almistir. Kayith toplam katihmei sayisi 84 Kisi olarak belirlenmistir.

Saghkh kentler vizyonunu gergege doniistiirmek, ancak bilimsel verileri temel alan, kurumsal alt

yapasi giiclii bir disiplinler arasi is birligi ile miimkiindjir.

Bu vesileyle, Calistay Yiriitme, Diizenleme ve Bilim Kuruluna, Jeoloji Miihendisleri Odasina,
paydas kurulusara ve temsilcilerine, oturum yiiriitiiciilerine ve sunumlariyla katki saglayacak tiim
bilim insanlarina, calistayimiza destek veren sponsorlarimiza, degerli katilimcilara ve basmnimizin

giizide temsilcilerine tesekkiir ediyorum.

Calistayimizin bilimsel verimlilik, kurumsal is birligi ve lilkemiz adina saghkl gelecek hedefine

ulagsma yolunda 6nemli bir adim olmasini diliyor, hepinizi saygilarimla selamliyorum.

3. Tibbi Jeoloji Calistay:r Diizenleme Kurulu adina
Prof. Dr. M. Giirhan YALCIN

iv



3. TIBBi JEOLOJI CALISTAYI
Tema: “SAGLIKLI KENTLER iCiN TIBBi JEOLOJi”
21-23 Kasim 2025 - Eskisehir

CALISTAY YURUTME KURULU
Prof. Dr. M. Giirhan YALCIN Baskan, Akdeniz Universitesi
Prof. Dr. Engin TUTKUN I1. Bagkan, Endiistriyel Toksikoloji ve Mesleki Hijyen Dernegi
Prof. Dr. Hiilya ERKOYUN Sekreter, Eskisehir Osmangazi Universitesi
Prof. Dr. Nurdane ILBEYLI Sekreter, Akdeniz Universitesi
Prof. Dr. Simge VAROL Sekreter, Siileyman Demirel Universitesi
Hiiseyin ALAN TMMOB JMO Y o6netim Kurulu Bagkani
Celal ERAYIK TMMOB JMO Eskisehir Subesi Bagkani
[lhan ULUSOY TMMOB JMO Web ve Afis Tasarim

GCALISTAY DUZENLEME KURULU

Prof. Dr. Volkan KARABACAK Eskisehir Osmangazi Universitesi, Jeoloji Miih. Bol. Bsk.
Prof. Dr. Hillya ERKOYUN Eskisehir Osmangazi Universitesi (Sekreter)
Prof. Dr. Simge VAROL Siileyman Demirel Universitesi (Sekreter)
Prof. Dr. Nurdane ILBEYLI Akdeniz Universitesi (Sekreter)

Dr. Ogr. Uyesi Didem YASIN Eskisehir Osmangazi Universitesi

Dr. Duru CESUR Eskisehir Osmangazi Universitesi

Dr. Ozlem TOYGAR SAGIN Eskisehir Osmangazi Universitesi

Dr. Fatih UCAR Akdeniz Universitesi

Dr. Alper GUNES Akdeniz Universitesi

Hiiseyin ALAN TMMOB JMO Y 6netim Kurulu Bagkani
Celal ERAYIK TMMOB JMO Eskisehir Subesi Baskani
[lhan ULUSOY TMMOB JMO Web ve Afis Tasarim

Paydas Kuruluslar ve Temsilcileri

Prof. Dr. Sebahat GENC Tiirk Toraks Dernegi,
Cevre Sorunlar ve Akciger Sagligi Caligma Grubu
Dr. Ozden ILERI MTA Genel Miidiirliigii ve Bolge Miidiirliigii

Ahmet DEMIR, H. Giirhan ILGEN | Afet ve Acil Durum Yo6netimi Baskanlig
Gamze OZTURK, Hilal KAYA [Ibank, Planlama ve Koordinasyon Dairesi Baskanlig
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BiLIM KURULU (Soyadina gore)

Prof. Dr. Fetullah ARTIK

Prof. Dr. Ferruh AYOGLU

Prof. Dr. Alper BABA

Prof. Dr. Nurgiil CELIK BALCI
Prof. Dr. Yiicel DEMIRAL

Prof. Dr. Alp ERGOR

Prof. Dr. Hillya ERKOYUN

Prof. Dr. Thomas FULLER

Prof. Dr. Lode GODDERIS

Prof. Dr. Nurdane ILBEYLI

Prof. Dr. Jordan MINOV

Prof. Dr. Selda TEKIN OZAN
Prof. Dr. Abidin TEMEL

Prof. Dr. Murat TOPBAS

Prof. Dr. Yiiksel ORGUN TUTAY
Prof. Dr. Engin TUTKUN

Prof. Dr. Yusuf URAS

Prof. Dr. Ercan VAROL

Prof. Dr. Hiiseyin YALCIN

Prof. Dr. M. Giirhan YALCIN
Prof. Dr. M. irfan YESILNACAR
Prof. Dr. Ahmet YILDIZ

Prof. Dr. Galip YUCE

Dog. Dr. Mustafa AKYILDIZ
Dog. Dr. Bilgehan Yabgu HORASAN
Dog. Dr. Giilin Gék¢en KESICI
Dog. Dr. Giilli KIRAT

Dog. Dr. Fatma TOKSOY KOKSAL
Dog. Dr. Alican OZTURK

Dog. Dr. Vugar Ali TURKSOY
Dr. Ogr. Uyesi Meltem KACIKOC
Dr. Ozden ILERI

Konya Teknik Universitesi

Biilent Ecevit Universitesi

[zmir Yiiksek Teknoloji Universitesi

Istanbul Teknik Universitesi

Dokuz Eyliil Universitesi

Dokuz Eyliil Universitesi

Eskisehir Osmangazi Universitesi
Iberoamerican Board of Occupational Hygiene
Leuven Universitesi

Akdeniz Universitesi

Skopje Universitesi

Siileyman Demirel Universitesi, Biyoloji Boliimii
Hacettepe Universitesi

Karadeniz Teknik Universitesi, T1ip Fakiiltesi
Istanbul Teknik Universitesi

Endiistriyel Toksikoloji ve Is Hijyeni Dernegi
Kahramanmaras Siitcii Imam Universitesi
Siileyman Demirel Universitesi, Tip Fakiiltesi
Cumhuriyet Universitesi

Akdeniz Universitesi

Harran Universitesi

Afyon Kocatepe Universitesi

Hacettepe Universitesi

Cukurova Universitesi

Selguk Universitesi

Ankara Medipol Universitesi, Tip Fakiiltesi
Yozgat Bozok Universitesi

Orta Dogu Teknik Universitesi

Konya Teknik Universitesi

Bozok Universitesi, T1p Fakiiltesi

Siileyman Demirel Universitesi

Maden Tetkik ve Arama Genel Miidiirligi



3. TIBBi JEOLOJi CALISTAYI PROGRAMI
21-23 Kasim 2025, EKISEHIR

(Yer: Eskisehir Osmangazi Universitesi Konferans Salonu)

A SALONU
ACILIS VE KAYIT

08:30 -09:00 | Acihs ve Kayit

Acihs Konusmalar (Yiriitiicli: Prof. Dr. Hiilya ERKOYUN)

* Prof. Dr. M. Giirhan YALCIN - Calistay Diizenleme Kurulu Bagkani
* Hiiseyin ALAN - TMMOB JMO Y 6netim Kurulu Baskan1

* Ayten CESUR - MTA Cevre Arastirmalar1 Dairesi Bagkani

* Prof. Dr. Aykut AKGUN - AFAD Deprem Dairesi Baskani

s Prof. Dr. Kamil COLAK - Eskisehir Osmangazi Universitesi Rektorii
+ Ayse UNLUCE - Eskisehir Biiyiiksehir Belediye Baskani

A SALONU

09:00 - 10:00

10:00-10:10 | Ara

Saghkh Sehirler ve Jeoloji

A-B SALONU Oturum Bagkanlari:

Prof. Dr. Hillya ERKOYUN; Prof. Dr. Volkan KARABACAK

Saghikh Kentler icin Tibbi Jeoloji Temal Bilimsel Calismalarda Dikkat Edilecek Hususlar ve Yol
Haritasi, Diinyadan Ornekler

10:10- 10:30 | Assessments and Roadmaps for Scientific Studies on the Theme of Medical Geology for Healthy
Cities, Examples from Around the World

M. Giirhan YALCIN

Jeojenik Agir Metal Toksisitesinin Sistemik Etkileri
10:30 - 10:50 | Systemic Effects of Geogenic Heavy Metal Toxicity
Engin TUTKUN

Cagrili Konusmaci: )
Eskisehir Ili Tibbi Jeolojik Arastirmalarinin On Bulgulari

Preliminary Findings of Medical Geology Research Conducted in Eskisehir Province
Hayrullah YILDIZ

11:10 - 11:40

Cagrili Konusmaci:

Cografi Bilgi Sistemlerinin Bulasici Hastaliklarin Kontroliinde Kullanimi
The Use of Geographic Information Systems in the Control of Infectious Diseases
Serdar KARAKULLUKCU, Murat TOPBAS, frem DILAVER, Nazim Erciiment BEYHUN

11:40 - 12:10
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A SALONU
(20dk)

Cevre Saghgi ve Jeolojik Siirecler; Tibbi Jeoloji ve Gelecek Arastirmalar

Oturum Baskanlari:
Prof. Dr. Murat TOPBAS; Prof. Dr. Yasar KiBICT; Dr. Ogr. Uyesi Didem YASIN

13:00 - 13:30

Cagrili Konusmaci:

Jeoloji-Saghk Baglantisi: Jeojenik Kirleticiler ve Madenciligin Yadsinamaz Rolii
The Geology—Health Nexus: Geogenic Pollutants and the Undeniable Role of Mining
Yiiksel ORGUN TUTAY

13:30 - 13:50

Antakya (Tiirkiye) Sehir Merkezindeki Topraklardaki Agir Metaller ve Asbest Minerallerinin
Tibbi Jeolojik Onemi

Medical-Geological Importance of Heavy Metals and Asbestos Minerals in the Urban Soils of
Antakya (Turkey)

Mustafa AKYILDIZ, Ozkan OZKAYA, Can Ekin YILDIZ

13:50 - 14:10

Konya—Sizma Bolgesindeki Terk Edilmis Civa ve Cinko Ocaklar1 Cevresinde Agir Metal
Birikiminin Siirdiiriilebilir Cevre Yonetimi Acisindan Analizi

Analysis of Heavy Metal Accumulation Around Abandoned Mercury and Zinc Mines in The Konya—
Sizma Region from the Perspective of Sustainable Environmental Management

Bilgehan Yabgu HORASAN, Alican OZTURK, Beyza EYLENEN, Hediye TOSUN

14:10 - 14:30

B SALONU
(20dk)

Jeoloji ve Tibbi Jeoloji Caliymalarinda Yapay Zeka Tekniklerinin Uygulamalari: Kastamonu
Bolgesi Ornegi

Applications of Artificial Intelligence Techniques in Geology and Medical Geology Studies:
Kastamonu Region Example

Alican OZTURK, Bilgehan Yabgu HORASAN, Omer Kagan ARICI

Cevre Saghg ve Jeolojik Siirecler; Jeolojik Ortamin Biyolojik Sistemlere Etkisi

Oturum Baskanlari:
Prof. Dr. Ahmet YILDIZ; Dr. Ogr. Uyesi Fiisun KILCIK; Dr. Duru CESUR

13:00 - 13:20

Siitciiler (Isparta/Tiirkiye) Ilgesi Yeraltisuyu Kaynaklarimn Kalitesi ve Kullamim Alanlarinin
Degerlendirilmesi

Evaluation of The Qualoty and Usage Areas of Groundwater Resources in Siitciiler District (Isparta,
Turkey)

Simge VAROL, Nedime GURELI, Fiisun KILCIK, Mehmet ULUSOY

13:20 - 13:40

Goller ve Akarsularda Su Kalitesinin Gostergesi Olarak Fitoplanktonlar
Phytoplankton as an Indicator of Water Quality in Lakes and Rivers
Tahir ATICI, Fiisun KILCIK

13:40 - 14:00

in6nii Ovasi (Eskisehir) Su Kaynaklarimn Kullanim Ozelliklerinin Arastiriimasi
Investigation of the Utilisation Characteristics of Water Resources in Inénii Basin (Eskisehir)
Sercan KAYTANCI, Didem YASIN

14:00 - 14:20

Saghkh Kentler icin Su Kimyasinin Onemi ve Tiirkiye Hidrojeokimya Atlasi Cahsmasi,
Eskisehir Bolgesi

The Role of Water Chemistry in Promoting Sustainable Urbanization and the Tiirkiye
Hydrogeochemical Atlas Project, Eskisehir

Ozden ILERI, Ayse OZKARA, Hasan ELIBOL, Banu KARABACAK, Birol EMIRALIOGLU,
Ezgi CELIKEL, M. Caner SARISOY, Hayri T. GUNDUZALP, Yasin BALCIOGLU
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Insan Saghg ve Jeolojik Faktorler; Tibbi Jeoloji Tehlike ve Risk Haritalarimn
A SALONU Hazirlanmasi

(20dKk) Oturum Baskanlar:

Prof. Dr. Engin TUTKUN; Prof. Dr. Simge VAROL; Dr. Ozlem Toygar SAGIN
Cagrili Konusmaci:

Karmn Zar1 Kanseri (Mezotelyoma): Tedavisi Cok Zor Ama Onlenebilir Bir Hastahk
Peritoneal Cancer (Mesothelioma): A Very Difficult to Treat, but Preventable Disease
Cem TERZI

Saghk Hizmetine Erisimde Mekénin Belirleyici Rolii

14:55 - 15:15 | The Determining Role of Geographic Location in Access to Healthcare Services

Irem DILAVER, Murat TOPBAS, Serdar KARAKULLUKCU, Nazim Erciiment BEYHUN
Alzheimer Hastahiginda Cevresel ve Jeolojik Etkilerin Degerlendirilmesi

15:15-15:35 | Evaluation of Environmental and Geological Influences in Alzheimer's Disease

Merve GUNES, Alper GUNE

14:35 - 14:55

Giiniimiizde Radyum Gazlari; Saghkh Sehirler ve Jeoloji
B SALONU
(20dk) Oturum Baskanlar1:

Prof. Dr. Fetullah ARIK; Do¢. Dr. Mustafa AKYILDIZ; Dr. Fatih UCAR

Bolvadin (Afyonkarahisar) Ilce Merkezindeki Konutlarda Radon Konsantrasyonlarinn, Yilhk
Etkin Doz Esdegerlerinin ve Yasam Boyu Kanser Riskinin Belirlenmesi

14:35 - 14:55 | Determination of Radon Concentrations, Annual Effective Dose Equivalents and Lifetime Cancer
Risk in Residences in Bolvadin (Afyonkarahisar) City Center

Ulkii Tiirk BORU, Ahmet YILDIZ, Ayla SANDIKCIOGLU GUMUS, Metin BAGCI

Saghkh Kentler icin Alterasyon Sahalarinda Jeojenik Etkinin Tespiti, Sandikh (Afyonkarahisar)
Determination of Geogenic Impact in Alteration Zones for Sustainable Urbanization, Sandikl
14:55 - 15:15 | (Afyonkarahisar)

Ozden ILERI, Hasan ELIBOL, Ayse OZKARA, Ezgi CELIKEL, M. Caner SARISOY,
Banu A. KARABACAK, Birol EMIRALIOGLU, Yasin BALCIOGLU, Hayri T. GUNDUZALP
Nevsehir Karain ve Tuzkdy’iin Tibbi Jeolojik Afet Ge¢cmisi

The Medical Geological Disaster History of Karain and Tuzkoy (Nevsehir)

15:15-15:35 | Ahmet DEMIR, Abdulkadir TEZCAN, Yasin TOKGOZ, R. Selguk YARDIMCIEL, Sinan DEMIR,
H. Giithan ILGEN, Giilden ERDEM, Tugba SENTURK, Basak UCOK, Oguzhan ARIKAN,
Sibel DUYAR TASCI, Ozlem BOZBAY, Erhan MENKU, Yener YUKSEL, Sinem ONDER

Insan Saghi ve Jeolojik Faktorler; Tibbi Jeoloji Tehlike

A SALONU
(20dk) Oturum Baskanlart:
Prof. Dr. Cem TERZI; Prof. Dr. Nurdane iLBEYLI; Dr. Alper GUNES
Jeomedikal Afetlerde Risk Belirleme ve Azaltma ve Tuzkoy Ornegi (Nevsehir, Tiirkiye)
1550 - 16:15 Assessment and Mitigation of Geomedical Disasters: The Case of Tuzkdy (Nevsehir, Tiirkiye)

Fatma TOKSOY KOKSAL, Hiiseyin Evren CUBUKCU, Cengiz UZUN, Atilla KILIC,
Gizemnur KOCA AKCAYA, Ahmet DEMIR, H. Giirhan ILGEN, Sinan DEMIR

Doga Olaylarimin Olumsuz Tibbi Jeolojik Etkilerine Bir Ornek: Obruklar

16:15-16:40 | An Example of The Adverse Medical Geological Effects of Natural Events: Sinkholes

Fetullah ARIK, Alper DULGER

Tibbi Jeoloji Acisindan Pestisit Kullanomi ve Solunum Rahatsizhg1 Kaynakhh Mortalite
iliskisinin Istatistiksel ve Mekansal Analizi

16:40 - 17:05 | Statistical and Spatial Analysis of the Relationship Between Pesticide Use and Mortality from
Respiratory Diseases from a Medical Geology Perspective

Selime Aleyda SECKIN, Fiisun YALCIN
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Tibbi Jeoloji Tehlike; Cevre Saghgi ve Jeolojik Siirecler

B SALONU
(20dK) Oturum Baskanlar1:
Dog. Dr. Alican OZTURK; Dog. Dr. Bilgehan Yabgu HORASAN; Dr. Ogr. Uyesi Didem YASIN
Eskisehir Kat1 Atik Depolama Alan1 Drenaj Bolgesinde Su ve Toprak Kirliliginin Belirlenmesi
1550 - 16:10 Assessment of Water and Soil Contamination in the Drainage Area of the Eskisehir Solid Waste
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Ozlem TOYGAR SAGIN, Duru CESUR
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Prof. Dr. Yiiksel ORGUN TUTAY- ITU
Prof. Dr. Murat TOPBAS-KTU

Dog. Dr. Alican OZTURK-KTUN
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Giirhan ILGEN- AFAD
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Hayrullah YILDIZ- DSM Teknik Madencilik
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Geology Perspective
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Assessment of the Relationship Between Pesticide Use at the Provincial Level and Infant Mortality
Rates in Turkey
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Medical Geology in National Legislation
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M. Arikan YALCIN, Ugur KOCKAL
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Possible Applications of Bernstein-Based Words in Medical Geology: Proposal for a Computational
Approach
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xi




A SALONU
(15dk)

Insan ve Cevre Saghg; Jeolojik Faktorler

Oturum Baskanlari:
Prof. Dr. N. Ugur KOCKAL; Dog. Dr. Fiisun YALCIN

15:10 - 15:25
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Radiological Properties and Potential Health Risks of the Diizkoy Pluton (Western Turkey)

Sabir RASIMGIL, Nurdane ILBEYLI, Alper GUNES, Fiisun YALCIN, Esra UYAR,
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Asbestiform Minerallerin Hizh SEM-EDS Analizi icin Sahada Pratik Toz Orneklemesi

Practical Field Dust Sampling for Rapid SEM-EDS Analysis of Asbestiform Minerals

H. Evren CUBUKCU, Fatma TOKSOY KOKSAL, Atilla KILIC, Gizemnur Koca AKCAY,
Ahmet DEMIR, H. Giirhan ILGEN, Sinan DEMIR

15:40 - 15:55

iklimsel Degiskenlerin Pestisit Dinamikleri Uzerindeki Rolii: Ortiialt Uretim Sistemleri
Baglaminda Bir Degerlendirme

The Role of Climatic Variables on Pesticide Dynamics: An Evaluation in the Context of Greenhouse
Production Systems

Asude OZTURK, Fiisun YALCIN

15:55-16:10

Tiirkiye’de Jeotermal Kaynaklarin Saghk Amach Kullanimi: Mevcut Durum, Potansiyel ve
Gelecek Perspektifleri

The Use of Geothermal Resources for Healthcare in Turkey: Current Status, Potential, and Future
Perspectives (Online)

Afsin GUNGOR

16:15 - 16:25

Ara

B SALONU

Insan-Cevre Saghg ve Jeolojik Siirecler; Jeolojik Faktorler
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Dr. Ogr. Uyesi Tugce Nagihan ARSLAN KAYA; Dr. Fatih UCAR
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Chrysotyle and Human Health: a Study on The Example of Kahramanmaras
Esra OZTURK, Giildemin DARBAS, Yusuf URAS

15:25 - 15:40

Erva Pb-Zn Yataginda (Kayseri, Tiirkiye) Nadir Toprak Elementleri (NTE) Anomalisi: Cevresel
ve Tibbi Jeoloji A¢isindan Degerlendirme (Online)

Rare Earth Element (REE) Anomaly in the Erva Pb-Zn Deposit (Kayseri, Tiirkiye): an Environmental
and Medical Geology Assessment

Ozge OZER ATAKOGLU, M. Giirhan YALCIN

15:40 - 15:55

Tibbi Jeoloji Calismalarinda Magaralarin Potansiyeli: Speleoterapi Uygulamalari (Online)
The Potential of Caves in Medical Geology Research: Speleotheraphy Applications
Koray KOC

15:55 - 16:05

Erkenez’de (Kahramanmaras) Deprem Sonrasi Yeraltisuyu Risk Profili: Antimon Odakh Tibbi
Jeoloji Degerlendirmesi (Online)

Post-Earthquake Groundwater Risk Profile in Erkenez (Kahramanmarag): Antimony-Focused
Medical Geology Assessment

Yusuf URAS, Seyda GUNES, Cihan YALCIN

16:05 - 16:15

Antalya Merkezindeki Yeralti Suyunun Hidrojeokimyasal ve Tibb1 Jeoloji Acisindan
Degerlendirmesi (Online)

Evaluation of Groundwater in Antalya Center in Terms of Hydrogeochemical and Medical Geology
Ataol KAPLAN, Yasemin LEVENTELI

16:15 - 16:25

Ara
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A-B
SALONU

16:30 - 17:15

CALISTAY DEGERLENDIRME
Masalarda Konularin Degerlendirilmesi

1.MASA Sorumlusu: Dr. Alper GUNES
Tibbi Jeoloji ve Gelecek Arastirmalar; Jeolojik Ortamin Biyolojik Sistemlere Etkisi

2.MASA Sorumlusu: Dr. Fatih UCAR
Insan/Cevre Saghgi ve Jeolojik Faktorler; Radyum Gazlari:

3.MASA Sorumlusu: Dr. Ozlem TOYGAR SAGIN
Saghkh Sehirler ve Jeoloji

4.MASA Sorumlusu: Dr. Duru CESUR
Tibbi Jeoloji ve Gelecek Arastirmalar

17:15-17:25

Sonraki Cahstaylara Aday Universite Tamitimlar
(Konya, Isparta, Izmir)

17:25 - 17:40

GENEL DEGERLENDIRME VE SONUC RAPORU
GENERAL EVALUATION AND CONCLUSION REPORT

18:15 - 19:30

Aksam Yemegi

23 KASIM 2025, Pazar

3. TIBBI JEOLOJI CALISTAYI
ESKISEHIR GEZi PROGRAMI

Gezi Lideri: Prof. Dr. Hiillya ERKOYUN
Gezi Yrd.: Dr. Ogr. Uyesi Didem YASIN

Kapsami: Sosyal ve Kiiltiirel Gezi

08:00-08:30 Otobiislerin Katilimcilar: Almasi
09:00-10:30 Odunpazart Kursunlu Kiilliyesi ve Atlihan
10:30-12:00 Odunpazar1 Balmumu / OM Miizesi
12:00-13:00 Yemek Molast

13:30-17:00 Sazova Parki

17:00-17:30 Konaklama Yerine Doniis
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Calismanin amaci jeolojik ve cevresel faktorler ile kentsel popiilasyon sagligr arasindaki iliskileri
kapsamli bir sekilde incelemek ve bu bilgileri kullanarak daha saglikli, giivenli ve siirdiiriilebilir
kentsel yasam alanlar1 olusturmak i¢in bilimsel temelli stratejiler ve planlama 6nerileri gelistirmektir.

Bu amag dogrultusunda oncelikle hedef “Kentsel Cevre Kalitesini Degerlendirmek™ gerekir Bunun
icin toprak, su ve hava gibi kentsel ortamlardaki dogal ve insan kaynakli jeokimyasal kirleticilerin
(agir metaller, radyoniiklitler, fekal kirlilik vb.) normal veya diisiik yogunluklu konsantrasyonlarini
ve mekansal dagilimini belirlemek ve kirlilik seviyelerini haritalandirmak gerekir. Bu ve sonrasinda
olusturulacak verilerde, Cokdegiskenli istatistiksel analizlerinin yapilmasi ve yorumlanmasi
onemlidir. Ikinci hedef “Saglik Risklerini Belirlemek” gerekir. Tespit edilen jeo-gevresel
tehlikelerden (kirleticiler, kentsel 1s1 adalar1 vb.) kaynaklanan kanserojen ve kanserojen olmayan
insan saghigi risklerini, maruziyet yollarim1 dikkate alarak hesaplamak ve riskli bolgeleri saptamak
gerekir. Uglincii olarak “Siirdiiriilebilir Kentsel Gelisime Katk1 Saglamak” i¢in T1bbi jeoloji verilerini,
Cografi Bilgi Sistemleri (CBS) ve uzaktan algilama teknikleri ile entegre ederek, kentsel planlama ve
yer alt1 sehirciligi gibi kararlara bilimsel bir zemin olusturmak, bdylece ¢evresel bozulmayi azaltan
ve halk sagligin1 koruyan kapsayici adaptasyon politikalarinin gelistirilmesini desteklemek gerekir.

Literatiirde biiyiik 6l¢ekli ulusal ve kitasal toprak arastirmalar1 yayginlasmaya baslamistir. Ozellikle
Cin, 1959, 1979 ve 2022 yillarinda 6rnekleme yogunlugunu ve toprak 6zelliklerini artirarak {i¢ biiylik
Ulusal Toprak Jeokimyasi Arastirmasi gerceklestirmistir. Ayrica, 2012 yilinda Cin, 6zellikle agir
metal igerikleri olmak iizere tarimsal toprak Kkirliligine odaklanan ilk ulusal arastirmasini
gerceklestirmistir. Avrupa Birligi’'nde (AB), birkag¢ yilda bir tekrarlanan 6rneklemeyle {i¢ biiyiik
toprak jeokimya aragtirmasi yapilmistir. 1994-1996 yillar1 arasinda Avrupa Jeolojik Aragtirmalar
Forumu (FOREGS, simdiki adiyla EuroGeoSurveys) Jeokimya Calisma Grubu, 1996-1999 yillan
arasinda, Avrupa’nin iki parcali jeokimyasal atlasi yaymlanmistir. 2008 yilinda, yiiksek kaliteli
verilerden olusturulan Tarim ve Otlatma Arazilerinin Jeokimyasal Haritalanmast (GEMAS)
yapilmistir. 2009 yilinda, diger iki arastirmaya kiyasla daha fazla toprak 6zelligine ve daha yiiksek
ornekleme yogunluguna sahip, Arazi Kullanimi/Arazi Ortiisii Alan1 Cerceve Arastirmasi (LUCAS)
yapilmistir. Bu veriler ve elde edilen haritalar, bolgesel veya kitasal dlgeklerde ¢evre ve kaynak
yOnetimi i¢in yararli araglar oldugunu kanitlamistir.

Ulkemizde de saglikli kentlerin olusturulabilmesi igin, iilke genelinde benzeri projelerin yapilmasi,
kamu kuruluslarinin bu projeleri oncelikli projeler haline getirmesi, bu c¢alismalarin yapilacagi
oncelikli illerin belirlenerek, ¢aligmalarin bir an dnce il bazinda baslatilmas1 dnemlidir. Yapilacak
proje ve calismalarda izlenecek yolda uluslararasi literatiirde kabul gérmiis olan, “Kentsel Cevre
Kalitesini Degerlendirmek”, “Saglik Risklerini Belirlemek gerekir” ve “Siirdiiriilebilir Kentsel
Gelisime Katki Saglamak” ana bagliklarina asgari olarak deginilmesine dikkat edilmelidir.

Anahtar Kelimeler: Risk Haritasi, Jeokimyasal Atlas, Tehlike Haritas1, Tibbi Jeolojik Haritalar.
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ABSTRACT

The aim of this study is to comprehensively examine the relationships between geological and
environmental factors and urban population health and, using this information, develop scientifically
based strategies and planning recommendations to create healthier, safer, and more sustainable
urban living spaces.

To achieve this, the primary objective is to "Assess Urban Environmental Quality." This requires
determining the normal or low concentrations and spatial distributions of natural and anthropogenic
geochemical pollutants (heavy metals, radionuclides, fecal pollution, etc.) in urban environments
such as soil, water, and air, and mapping pollution levels. Multivariate statistical analyses are crucial
for conducting and interpreting this and subsequent data. The secondary objective is to "Ildentify
Health Risks." Carcinogenic and non-carcinogenic human health risks arising from identified
geoenvironmental hazards (pollutants, urban heat islands, etc.) need to be calculated, taking into
account exposure pathways, and risk areas need to be identified. Thirdly, to "Contribute to
Sustainable Urban Development," medical geology data should be integrated with Geographic
Information Systems (GIS) and remote sensing techniques, establishing a scientific basis for decisions
such as urban planning and underground urban development, thereby supporting the development of
inclusive adaptation policies that reduce environmental degradation and protect public health.

Large-scale national and continental soil surveys have become widespread in the literature. China,
in particular, conducted three major National Soil Geochemistry Surveys in 1959, 1979, and 2022,
increasing sampling density and soil properties. Furthermore, in 2012, China conducted its first
national survey focusing on agricultural soil pollution, particularly heavy metal contents. In the
European Union (EU), three major soil geochemistry surveys have been conducted with repeated
sampling every few years. Between 1994 and 1996, the Geochemistry Working Group of the Forum
for Geological Surveys (FOREGS, now FEuroGeoSurveys) published a two-part European
geochemistry atlas, published between 1996 and 1999. In 2008, the Geochemical Mapping of
Agricultural and Pasture Areas (GEMAS), based on high-quality data, was conducted. In 2009, the
Land Use/Land Cover Area Framework Survey (LUCAS), which included a wider range of soil
characteristics and a higher sampling density than the other two surveys, was conducted. These data
and the resulting maps have proven to be useful tools for environmental and resource management at
regional and continental scales.

To create healthy cities in our country, it is crucial to implement similar projects nationwide, prioritize
these projects by public institutions, identify priority provinces for these projects, and initiate
provincial-level studies as soon as possible. In the projects and studies to be carried out, care should
be taken to ensure that the path to be followed includes at least the main headings of “Assessing
Urban Environmental Quality”, “Health Risks Need to Be Determined” and “Contributing to
Sustainable Urban Development”, which are accepted in the international literature.

Keywords: Geochemical Atlas, Hazard Map, Medical Geological Maps, Risk Map.
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Jeolojik formasyonlardan kaynaklanan agir metal maruziyeti, ¢esitli organ sistemlerinde karakteristik
hasar paternlerine yol a¢maktadir. Arsenikli kayaglar, kadmiyum igeren mineraller ve kursun
yataklarindan dogal olarak acgiga ¢ikan bu elementler, igme suyu, tarimsal iiriinler ve inhalasyon
yoluyla organizmaya girer.

Norotoksisite 6zellikle kursun ve civa maruziyetinde 6n plandadir. Kan-beyin bariyerini asan bu
metaller, ndrotransmitter metabolizmasin1 bozarak bilissel fonksiyon kayiplarina neden olur.
Biyomarker olarak kan kursun diizeyleri (BLL), idrar porfirinleri ve delta-aminolevulinik asit (o-
ALA) seviyeleri kullanilir.

Renal toksisite kadmiyum i¢in kritik hedef organdir. Proksimal tiibiillerde biriken kadmiyum, tubiiler
reabsorbsiyon bozukluguna yol agar. Idrar beta-2 mikroglobulin, retinol baglayic1 protein ve N-asetil-
beta-glukozaminidaz (NAG) diizeyleri erken hasar gostergeleridir.

Kardiyovaskiiler sistem, kronik arsenik maruziyetinde "blackfoot disease" ile karakterize periferik
vaskiiler hastalik gelistirebilir. Endotel disfonksiyonu, oksidatif stres artisi ve lipid peroksidasyonu
temel mekanizmalardir.

Hepatotoksisite metallerin detoksifikasyonunda karacigerin merkezi rolii nedeniyle kagimilmazdir.
Serum transaminazlar, glutatyon diizeyleri ve metallotionein ekspresyonu hasar siddetini yansitir.

Erken tan1 i¢in ¢oklu biyomarker yaklasimlari ve organ spesifik fonksiyon testlerinin entegrasyonu,
jeojenik maruziyete bagl saglik risklerinin yonetiminde kritik neme sahiptir.

Anahtar Kelimeler: Hepatotoksisite, Jeojenik, Kardiyovaskiiler Sistem, Norotoksisiste, Renal
Toksisite, Tibbi Jeoloji.
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ABSTRACT

Heavy metal exposure originating from geological formations leads to characteristic damage
patterns in various organ systems. These elements, naturally released from arsenic-bearing rocks,
cadmium-containing minerals, and lead deposits, enter the organism through drinking water,
agricultural products, and inhalation.

Neurotoxicity is particularly prominent in lead and mercury exposure. These metals, which cross the
blood-brain barrier, cause cognitive function losses by disrupting neurotransmitter metabolism.
Blood lead levels (BLL), urinary porphyrins, and delta-aminolevulinic acid (6-ALA) levels are used
as biomarkers.

Renal toxicity represents a critical target organ for cadmium. Cadmium accumulating in proximal
tubules leads to tubular reabsorption dysfunction. Urinary beta-2 microglobulin, retinol-binding
protein, and N-acetyl-beta-glucosaminidase (NAG) levels serve as early damage indicators.

The cardiovascular system can develop peripheral vascular disease characterized by "blackfoot
disease" in chronic arsenic exposure. Endothelial dysfunction, increased oxidative stress, and lipid
peroxidation constitute the fundamental mechanisms.

Hepatotoxicity is inevitable due to the liver's central role in metal detoxification. Serum
transaminases, glutathione levels, and metallothionein expression reflect the severity of damage.

For early diagnosis, integration of multiple biomarker approaches and organ-specific function tests
is of critical importance in managing health risks associated with geogenic exposure.

Keywords: Cardiovascular System, Geogenic, Hepatotoxicity, Medical Geology, Neurotoxicity, Renal
Toxicity.



ESKISEHIR iLi TIBBi JEOLOJIK ARASTIRMALARININ ON BULGULARI

Hayrullah Yildiz%, Yiiksel Orgiin Tutay”, Can Ayday‘, M. Kemal Mengeloglu,
Muzaffer Metintas®, Selma Metintas®

“DSM Teknik Madencilik, Ankara, Tiirkiye
bIstanbul Teknik Universitesi, Istanbul, Tiirkiye
‘TMMOB Jeoloji Miihendisleri Odasi Eskisehir Subesi, Eskisehir, Tiirkiye
MTA Dogu Akdeniz Bélge Miidiirliigii, Adana, Tiirkiye
¢Eskisehir Osmangazi Universitesi, Eskisehir, Ti tirkiye
(hayrullahy@gmail.com)

0z

MTA Genel Midiirligii tarafindan hazirlanan “Tiirkiye Genel Jeokimya Atlasi’ndaki sediman
kimyasi verileri, lilkemizin tibbi jeolojik haritalarinin hazirlanmasina “6n hazirlik” olacak sekilde
degerlendirilerek, Eskisehir ilinin T1ibbi Jeolojik Risk faktorlerinin belirlenmesi ve yogunluk/dagilim
haritasinin hazirlanmasi planlanmastir.

13960 km? yiizdl¢iimiine sahip Eskisehir ili 5 km?’lik (2x2,5) gridlere ayrilmis ve yaklasik 2800 grid
olusturulmustur. Calismalarimizda her bir grid hiicresinden bir toprak drnegi ve hakim litolojiden de
bir kaya¢ 6rnegi alinmistir. Alinan 6rneklerde As, Cd, Pb, Ni, Cr, B, Fe, Cu, Zn, Al basta olmak iizere
Tibbi Jeolojik calismalarda dikkate alinan 56 elementin analizi gerceklestirilmistir.

Proje kapsaminda elde edilen kimyasal veriler degerlendirilerek, Eskisehir ili'nin jeojenik risk
faktorlerini belirlemek, bu faktorlerin kaynak bélgelerini tanimlamak, dagilim alanlarini saptamak,
konumsal veriler kullanilarak jeojenik faktorlerin veri tabanini olusturmak ve verileri Cografi Bilgi
Sistemleri (CBS) ortamina aktararak haritalamak hedeflenmistir. Projenin bir diger hedefi ise
hazirlanan haritalar yardimiyla Eskisehir Ili’nin insan saghg {izerinde etkili olan/olabilecek jeolojik
unsurlar1 ¢ok yorumlanarak tibbi jeolojik raporlarinin hazirlanmasidir. Eskisehir 1li i¢in ayrintili
jeojenik risk faktorlerinin tanimlanmasi ve haritanin olusturulmasiyla, Eskisehir’e ozgii
koruyucu/6nleyici halk sagligi programlarinin olusturulmasi i¢in 6nemli bir veri taban1 hazirlanmasi,
secilen bolgeler i¢in jeojenik risk faktorlerinin seviyeleri ile hastalik riski arasindaki iliskinin tespiti
ve hastalik goriilme sikliginin belirlenmesi miimkiin olabilecektir. Belirlenen hedeflere ulasilmasi
durumunda Eskisehir ili i¢in koruyucu/énleyici halk sagligi planlarmi ile tibbi jeoloji risk
haritalarinin hazirlanmasi, bu haritalarin merkezi ve yerel idareler tarafindan koruyucu/6nleyici halk
saglig1 politikalarinin olusturulmasinda kullanilmasiyla hastaliklarin kaynaginin belirlenip kontrol
altina alimmasi saglanabilecegi icin devletin saglik harcamalarimin disiiriilmesi de miimkiin
olabilecektir. Bunun yan1 sira diinyadaki orneklerinde oldugu gibi hazirlanan bu haritalar, kentsel
gelisim ve yeni yerlesim planlarinin yapilmasi siireclerinde ¢evre diizeni planlarina altlik olarak da
kullanilma potansiyeline sahip olacaktir.

Anahtar Kelimeler: CBS, Eskisehir, Jeojenik, Jeokimya, Tibbi Jeoloji.
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ABSTRACT

Sediment chemistry data from the "General Geochemistry Atlas of Turkey," prepared by the General
Directorate of Mineral Research and Exploration (MTA), were evaluated as a preliminary step
toward the preparation of medical geological maps for Turkey. The plan was to determine the
Medical Geological Risk Factors for Eskisehir Province and to prepare a density/distribution map.

Eskisehir Province, with a surface area of13,960 km’, was divided into 5 km’ (2x2.5) grids, creating
approximately 2,800 grids. In our studies, one soil sample was taken from each grid cell and one
rock sample from the dominant lithology. The samples were analyzed for 56 elements considered in
medical geological studies, including As, Cd, Pb, Ni, Cr, B, Fe, Cu, Zn, and Al

The project aimed to evaluate the chemical data obtained within the scope of the project, identify the
geogenic risk factors in Eskisehir Province, identify their source regions, determine their distribution
areas, create a database of geogenic factors using spatial data, and map the data by transferring it
to a Geographic Information Systems (GIS) environment. Another objective of the project is to
prepare medical geological reports using the prepared maps, interpreting the geological elements
that have/may have an impact on human health in Eskisehir Province. By identifying detailed
geogenic risk factors for Eskisehir Province and creating the map, a significant database can be
created for the development of preventive/preventive public health programs specific to Eskisehir. It
will also be possible to determine the relationship between geogenic risk factor levels and disease
risk in selected regions and to determine disease incidence. If the specified objectives are achieved,
preventive/preventive public health plans and medical geological risk maps for Eskisehir Province
will be prepared, and these maps will be used by central and local governments in formulating
preventive/preventive public health policies, thus identifying and controlling the source of diseases,
thus reducing government health expenditures. In addition, these maps, prepared like examples
around the world, will have the potential to be used as a basis for environmental plans in the
processes of urban development and new settlement plans.

Keywords: Eskisehir, Geochemistry, Geogenic, GIS, Medical Geology.
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Cevre kirliligi, afetler, kentlesme, iklim krizi ve hizli niifus artig1 gibi faktorler bulagici hastaliklara
zemin hazirlamakta, bu hastaliklar ve meydana gelen salgmlar her yil milyonlarca 6liime yol
acmaktadir. Halk saglig1 acisindan 6nemli bir kiiresel sorun olmaya devam eden bu durum, bulasici
hastaliklarla etkili miicadele yontemlerine olan ihtiyaci her gegen giin daha da artirmaktadir.

Geleneksel halk saglig1 yaklasimlar1 hastaliklarin yonetiminde onemli bir yer tutmakla birlikte, risk
faktorlerinin mekansal boyutunu anlamak ve analiz etmek i¢in farkli yontemlere ihtiyag
duyulmaktadir. Giinlimiizde bulasic1 hastaliklarla miicadelede, Cografi Bilgi Sistemleri (CBS)
vazgecilmez bir arag haline gelmistir.

CBS, cografi referanshi verileri toplama, depolama, isleme, analiz etme ve gorsellestirme yetenegine
sahip bilgisayar tabanli sistemlerdir. Saglik verilerini, ¢evresel veriler ve sosyoekonomik verilerle
entegre ederek, hastaliklarin mekansal Oriintiilerini ve iligkilerini ortaya ¢ikarir. CBS'nin bulasici
hastalik kontroliindeki uygulamalar1 temel olarak su basliklarda toplanabilir:

Siirveyans ve Izleme: Vakalarm cografi dagilimim haritalandirarak salginlarm erken tespiti,
kiimelenmelerin belirlenmesi ve zaman i¢indeki yayilimimin izlenmesi miimkiin olabilmektedir.
Yakin zamanda yasadigimiz COVID-19 pandemisi sirasinda iilkemizde kullanilan “Hayat Eve Sigar”
(HES) uygulamasi buna iyi bir 6rnektir. HES uygulamasi, kullanicilarin konumlarina gore risk
durumlarini (diisiik, orta, yiiksek riskli bolgeler) harita iizerinde gorsellestirmis, pozitif ve temash
kisilerin takibini kolaylastirmis ve belirli alanlara girislerde risk kontrolii saglayarak salginin
yayilimini sinirlamada énemli bir rol oynamistir. Kiiresel dlgekte de Diinya Saglik Orgiitii, “Global
Health Observatory” gibi platformlar araciligiyla CBS’yi aktif olarak kullanmaktadir. Bu tiir CBS
tabanli uygulamalar, gercek zamanl veri akisi ile odaklanmis miidahaleler i¢in kritik neme sahiptir.

Salgini Belirleme ve Inceleme: Salginin belirlenmesi ve salgin aninda vakalarin mekansal ve
zamansal dagilimini inceleyerek kaynagin ve bulagsma yollariin tespit edilmesine yardimei olur. Bu
baglamda, John Snow’un Londra’da meydana gelen kolera salginindaki klasik ¢aligmasi, CBS’nin
ilk kullanildig1 yer olmustur.

Kaynak Planlamasi ve Miidahale: Saglik tesislerinin, as1 kampanyalarinin veya vektor kontrol
programlarinin cografi olarak en etkin sekilde planlanmasini ve kaynaklarin riskli bolgelere
yoOnlendirilmesini saglar.

Risk Haritalamasi1 ve Cevresel Faktorlerin Analizi: Cografi Bilgi Sistemleri, ¢cevresel risk faktorlerini
analiz ederek hastalik riski yiiksek bolgelerin belirlenmesinde etkili bir aractir. Rize ilindeki
leptospiroz vakalarini degerlendirdigimiz ¢alismada, CBS kullanilarak vakalarin mekansal dagilimi
ile gevresel faktorler arasindaki iliski incelenmistir. Analizlerimiz, vakalarin 6zellikle sel riski tagiyan
kiy1 bolgelerinde kiimelenme gosterdigini ortaya koymustur. 2018 y1l1 Agustos ayindaki sel felaketini
takip eden Eyliil aymnda vaka sayilarinda belirgin artis gozlemlenmistir. Bu bulgular, sel sonrasi



miidahale planlamasi, vektor kontrol ¢alismalari ve koruyucu saglik hizmetlerinin hedef bolgelerde
yogunlagtirilmasi i¢in kanita dayali bir zemin olusturmaktadir. CBS destekli risk haritalama,
kaynaklarin etkin kullanim1 ve hedefe yonelik koruyucu saglik stratejilerinin gelistirilmesi agisindan
onemli bir katk1 saglamaktadir.

Sonug olarak; CBS, bulasici hastalik epidemiyolojisine mekansal bir boyut katarak, hastaliklarin daha
biitiinciil anlagilmasini, risklerin daha dogru tahmin edilmesini ve kontrol stratejilerinin daha etkin
planlanmasini saglamaktadir. Bu teknolojinin saglik sistemlerine entegrasyonu, gelecekteki salginlara
kars1 daha hazirlikli olmamizi saglayacaktir.

Anahtar Kelimeler: Bulasict Hastalik, Cografi Bilgi Sistemleri, Mekansal Epidemiyoloji, Risk
Haritalamasi.
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ABSTRACT

Environmental pollution, disasters, urbanization, the climate crisis, and rapid population growth are
factors that create conditions conducive to infectious diseases, which, along with the resulting
epidemics, cause millions of deaths each year. This situation, which remains a significant global
public health issue, increases the need for effective methods to combat infectious diseases every day.

While traditional public health approaches play an important role in disease management, different
methods are needed to understand and analyze the spatial dimension of risk factors. Today,
Geographic Information Systems (GIS) have become an indispensable tool in the fight against
infectious diseases.

GIS are computer-based systems capable of collecting, storing, processing, analyzing, and visualizing
geographically referenced data. By integrating health data with environmental and socioeconomic
data, they reveal the spatial patterns and relationships of diseases. The applications of GIS in
infectious disease control can be broadly categorized under the following headings:

Surveillance and Monitoring: By mapping the geographical distribution of cases, it is possible to
detect outbreaks early, identify clusters, and monitor their spread over time. The “Hayat Eve Sigar”
(HES) application used in our country during the recent COVID-19 pandemic is a good example of
this. The HES application visualized users' risk status (low, medium, high-risk areas) on a map based
on their location, facilitated the tracking of positive and exposed individuals, and played an important
role in limiting the spread of the outbreak by providing risk control at entrances to certain areas.
Globally, the World Health Organization also actively uses GIS through platforms such as the
“Global Health Observatory.” Such GIS-based applications are critical for focused interventions
with real-time data flow.

Outbreak Detection and Investigation: It helps identify outbreaks and determine the source and
transmission routes by examining the spatial and temporal distribution of cases during an outbreak.
In this context, John Snow's classic study of the cholera outbreak in London was the first use of GIS.

Resource Planning and Intervention: It enables the most geographically effective planning of health
facilities, vaccination campaigns, or vector control programs and directs resources to high-risk areas.

Risk Mapping and Analysis of Environmental Factors: Geographic Information Systems (GIS) are an
effective tool for identifying areas with high disease risk by analyzing environmental risk factors. In
our study evaluating leptospirosis cases in Rize province, GIS was used to examine the relationship
between the spatial distribution of cases and environmental factors. Our analysis revealed that cases
clustered particularly in coastal areas prone to flooding. A significant increase in case numbers was
observed in September following the flood disaster in August 2018. These findings provide an
evidence-based foundation for post-flood response planning, vector control efforts, and the



intensification of preventive health services in target areas. GIS-supported risk mapping contributes
significantly to the effective use of resources and the development of targeted preventive health
strategies.

In conclusion, GIS adds a spatial dimension to infectious disease epidemiology, enabling a more
comprehensive understanding of diseases, more accurate risk prediction, and more effective planning
of control strategies. Integrating this technology into health systems will help us be better prepared
for future outbreaks.

Keywords: Geographic Information Systems, Infectious Disease, Risk Mapping, Spatial
Epidemiology.
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Jeolojik ortam insan sagliginin temel altyapisini olusturur ve bu iligkiyi aragtirmak tibbi jeolojinin
konusudur. Kiiresel 6l¢cekte hem 6nemli riskler barindiran hem de potansiyel faydalar sunan maden
sahalari, tibbi jeolojik aragtirmalarda, jeoloji-saglik etkilesiminin derinlemesine gii¢lendigi en kritik
noktalar1 temsil eder. Bu derleme calismada hem saglik i¢in temel elementlerin kaynagi olarak
madencili§in 6nemini vurgulanacak hem de jeojenik kirleticilerin en Onemli kaynagi oldugu
diinyadan ve Tiirkiye’den orneklerle aciklanacaktir.

Madencilik, modern toplum i¢in vazgecilmezdir. Sanayiden, beslenmeye (6rnegin Mg, Ca, Zn ve Se),
barinmadan, ileri teknolojiye (Li, Ga, NTT, vd.), tibbi teknolojiden (6rnegin tibbi goriintiilleme i¢in
NTE) enerji kaynaklarina kadar modern hayatin vazgecilmez gereksinimleri i¢in hayati 6nem tasiyan
elementler maden sahalarindan temin edilmektedir. Ancak cevherlerin ¢ikarilmasi ve islenmesi
siireclerinde, arsenik, kadmiyum, kursun ve civa gibi toksik elementler jeosferden biyosfere
tastyabilir. Diinya ¢apindaki tarihsel ve giincel vakalar, madencilik ile iligkili ciddi saglik sonuglarini
gostermektedir. Nijerya, Gana, Boivya ve Peru’daki altin madenciliginden kaynaklanan civa ve
arsenik kirliliginin mirasi, yikict nérolojik ve dermatolojik etkilere yol agmaktadir. Benzer sekilde,
Zambiya’nin Kabwe bolgesindeki terk edilmis kursun-¢inko madenleri, yerel topluluklarda kronik
kursun zehirlenmesine yol agmig ve 6zellikle cocuklarin bilissel gelisimini etkilemistir. Bu 6rnekler,
madenciligin jeojenik toksinlerin yayilmasinda birincil kaynak olarak nasil davrandigini ve kirlenmis
su, toprak ve toz yoluyla toplumlari nasil etkiledigini gostermektedir.

Tiirkiye zengin mineral ¢esitliligine sahiptir ve iilke genelinde madencilik faaliyeti yaygindir. Siirlt
sayida da olsa yapila tibbi jeolojik aragtirmalar madenciligin ¢esitli saglik sorunlarina yol ac¢tigini
isret etmektedir. Ornegin diisiik kaliteli linyit komiiriiniin termik santrallerde yakilmasi, havaya
partikiil madde, kiikiirt bilesikleri ve floriir salarak Zonguldak ve Mugla da solunum yolu
hastaliklarina katkida bulunmaktadir. Bati Anadolu ve Karadeniz bolgelerindeki altin madenciligi
faaliyetleri, besin zincirine giren gii¢lii bir ndrotoksin olan civa kirliligiyle iliskilendirilmistir.

Sonug olarak maden sahalar1 yalnizca kaynak ¢ikarma yerleri degil, ayn1 zamanda jeocesitliligin
faydal1 yonlerinin jeojenik kirlenmenin tehlikeleriyle catistigi dinamik ara yiizlerdir. Her maden
sahasinin yerel jeolojisi, mineralojisi, jeokimyasi, hidrojeolojisi ve hidrojeokimyast hakkinda
kapsaml1 bilgiye sahip olmak son derece dnemlidir. Bu bilgi, riski azaltma stratejileri uygulamak,
etkili ¢evre diizenlemelerini yiiriirliige koymak ve mineral kaynaklarinin saglik yararlarini en st
diizeye cikarirken, ekosistemler i¢in yadsinamaz tehlikelerini en aza indiren siirdiiriilebilir
uygulamalar tesvik etmek i¢in gereklidir.

Anahtar Kelimeler: Arsenik, Civa, Jeojenik Kirletici, Madencilik, T1bbi Jeoloji, Tiirkiye.
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ABSTRACT

The geological environment forms the foundational substrate for human health, exploring this
relationship lies within the scope of medical geology. Within this discipline, mining sites represent the
most critical zones, where the geology-health interface is profoundly amplified, presenting both
significant risks and potential benefits on a global scale This review emphasizes the importance of
mining as a source of essential elements for human health and illustrates, with examples from both
the world and Turkey, how it also constitutes a major source of geogenic contaminants.

Mining is indispensable for modern society. From industry to nutrition (e.g., Mg, Ca, Zn, and Se),
housing to advanced technology (Li, Ga, and REE, etc.), medical technology (e.g., REE used in
medical imaging), and energy production, mining provides elements essential to modern life.
However, the processes of ore extraction and processing can transfer toxic elements such as arsenic,
cadmium, lead, and mercury from the geosphere to the biosphere. Historical and contemporary cases
worldwide demonstrate the severe health consequences associated with mining. The legacy of
mercury and arsenic pollution from gold mining in Nigeria, Ghana, Bolivia, and Peru has resulted in
devastating neurological and dermatological effects. Similarly, abandoned lead—zinc mines in
Kabwe, Zambia, have caused chronic lead poisoning in local communities, particularly impairing
cognitive development in children. These cases illustrate how mining acts as a primary driver in the
mobilization of geogenic toxins, impacting societies through contaminated water, soil, and dust.

Turkey possesses rich mineral diversity, and mining activities are widespread across the country.
Although limited in number, medical geology studies indicate that mining has contributed to several
health issues. For instance, the combustion of low-quality lignite in thermal power plants releases
particulate matter, sulfur compounds, and fluorine into the atmosphere, contributing to respiratory
illnesses in regions such as Zonguldak and Mugla. Gold mining operations in Western Anatolia and
the Black Sea regions have been associated with mercury contamination—a potent neurotoxin that
enters the food chain.

In conclusion, mining areas are not merely sites of resource extraction but dynamic interfaces where
the beneficial aspects of geodiversity intersect with the hazards of geogenic contamination.
Comprehensive knowledge of each mining site's local geology, mineralogy, geochemistry,
hydrogeology, and hydrogeochemistry is crucial. Such understanding is essential for implementing
risk mitigation strategies, enforcing effective environmental regulations, and promoting sustainable
practices that maximize the health benefits of mineral resources while minimizing their undeniable
ecological and health hazards.

Keywords: Arsenic, Geogenic Contaminants, Medical Geology, Mercury, Mining, Tiirkiye.
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Dogu Akdeniz Bolgesi’nin dnemli yerlesimlerinden biri olan Antakya, Arap ve Anadolu levhalar
arasindaki sinirda, Olii Deniz Fayi tarafindan kesilen jeolojik ve tektonik agidan karmasik bir bolgede
yer almaktadir. Bu aktif tektonik rejim, tarih boyunca Antakya ve ¢evresinde bir¢cok yikici depreme
sebep olmustur. Bolgenin stratigrafisi; Mesozoyik yash karbonat platformu birimleri, ofiyolitik
kompleksler, Neojen yashi karasal ve denizel cokeller ile Kuvaterner yash aliivyonlardan
olusmaktadir. Ozellikle Asi Nehri boyunca gelisen geng aliivyonlar, giiniimiizde Antakya sehir
merkezinin yerlesim temelini olusturmaktadir. Antakya sehir merkezinde toprak kirliligi, onemli bir
cevresel ve jeolojik sorun olarak gézlenmektedir. Endiistriyel faaliyetler, yogun trafik, yetersiz atik
yonetimi ve depremler sonrast molozlarin kontrolsiiz dokiimii, kentsel topraklarda agir metal ve
organik kirleticilerin birikimine yol agmistir. Sehir merkezinden alinan toprak drneklerinde yapilan
Atomik Absorpsiyon Spektrometresi analizlerinde ortalama element konsantrasyonlar1 (ppm) Cu
(38,17), Co (67,37), Zn (65,37), Cr (206,79), Ni (488,32), Cd (72,04) ve As (1,12) olarak
belirlenmistir. Analiz sonuglarina dayanarak Zenginlesme Faktorii (Ef) ve Jeobirikim Indeksi (Igeo)
degerleri hesaplanmistir. Zenginlesme Faktorii’ne goére Cu ve Cr diisiik zenginlesme, Co orta
zenginlesme, Ni asir1 ve Cd maksimum zenginlesme gostermektedir. Jeobirikim indeksi’ne gére Co
kirlenmis-orta derecede kirlenmis, Cd orta derecede kirlenmis ve Ni orta-siddetli kirlenmis sinifinda
degerlendirilmistir. Ayrica, 6 Subat 2023 depremlerinde yikilan binalarin ¢evresinden alinan toprak
orneklerinin XRD analizlerinde tremolit ve aktinolit mineralleri tespit edilmistir.

Anahtar Kelimeler: Agir Metaller, Antakya, Jeobirikim Indeksi, Toprak Kirliligi, Zenginlesme
Faktort.
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ABSTRACT

Antakya, a major settlement in the Eastern Mediterranean region, is situated in a geologically and
tectonically complex area intersected by the Dead Sea Fault, which marks the boundary between the
Arabian and Anatolian plates. This active tectonic regime has historically resulted in numerous
devastating earthquakes in and around Antakya. The region’s stratigraphy comprises Mesozoic
carbonate platform units, ophiolitic complexes, Neogene terrestrial and marine sediments, and
Quaternary alluvium. The younger alluvial deposits, particularly those developed along the Asi River,
constitute the foundation of the modern Antakya city center. Soil pollution is a significant
environmental and geological issue in the city center of Antakya. Industrial activities, heavy traffic,
inadequate waste management, and uncontrolled post-earthquake debris disposal have led to the
accumulation of heavy metals and organic pollutants in urban soils. Atomic absorption spectrometry
analyses of soil samples from the city center revealed average elemental concentrations (ppm) of Cu
(38,17), Co (67,37), Zn (65,37), Cr (206,79), Ni (488,32), Cd (72,04) ve As (1,12). Based on these
analytical results, the Enrichment Factor (Ef) and Geoaccumulation Index (Igeo) values were
calculated. According to the Enrichment Factor, Cu and Cr demonstrated low enrichment, Co
moderate enrichment, Ni extreme enrichment, and Cd maximum enrichment. According to the
Geoaccumulation Index (Igeo), Co was classified as contaminated to moderately contaminated, Cd
as moderately contaminated, and Ni as moderately to severely contaminated. Furthermore, tremolite
and actinolite minerals were identified by XRD analysis in soil samples collected near buildings that
collapsed during the February 6, 2023 earthquake.

Keywords: Antakya, Enrichment Factor, Geoaccumulation Index, Heavy Metals, Soil Pollution.
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Bu calismada, ge¢miste metalik maden ocagi olarak isletilen ve giiniimiizde ekonomik degerini
yitirmis terk edilmis civa ve ¢inko ocaklarinin ¢evresinde bulunan toprak ve dogal olarak yetisen
karahindiba (Taraxacum officinale) bitkisinde meydana gelen agir metal birikimlerinin
konsantrasyonlar1 arastirilmistir. Arastirma, Konya ili Selguklu il¢esi Sizma Mabhallesi sinirlarinda
yer alan eski maden sahalarinda yiiriitiilmiistiir. Bu bolge, gecmis madencilik faaliyetlerinin izlerini
tasiyan, jeokimyasal olarak zengin ancak ekolojik agidan hassas bir alan niteligindedir. Toprak,
cevresel kirleticilerin birikimi agisindan nihai bir depo niteliginde olup karasal ekosistemin en dnemli
bilesenlerinden biridir. Kalitesindeki degisimler, dogal ve tarimsal ekosistemlerin verimliligini
dogrudan etkileyerek siirdiiriilebilir liretim ve yasam dongiisii lizerinde belirleyici rol oynamaktadir.
Bu nedenle, 6zellikle maden kokenli kirleticilerin toprak ve bitki bilesenleri tizerindeki etkilerinin
izlenmesi siirdiiriilebilir ¢evre yonetimi agisindan biiylik 6nem tagimaktadir.

Karahindiba bitkisi, yore halki tarafindan “giineyik” olarak adlandirilmakta ve bahar aylarinda
(Nisan—Mayis) siklikla toplanip tiiketilmektedir. Bu nedenle calismada hem ekolojik gosterge olarak
hem de insan saglig1 agisindan potansiyel risk tagimasi nedeniyle bu bitki tercih edilmistir. Sizma
mahallesi Kuzeyinde terk edilmis civa ocagi, Bati’da; ¢inko ocagi mevcut olup, her iki ocak
cevresinde agir metal birikimleri tespit edilmistir. Ozellikle ¢inko ocag1 ¢evresinde Hg (civa) ve As
(arsenik) konsantrasyonlarinin civa ocagina yakin alanlardaki topraklara gore daha belirgin sekilde
yiiksek oldugunu tespit edilmistir. Toprak ve bitki 6rneklerinde belirlenen agir metal diizeyleri, yapay
zeka destekli modelleme programlar kullanilarak mekansal ve istatistiksel olarak degerlendirilmistir.
Modelleme sonuglari, bolgedeki agir metal konsantrasyonlarinin dogal sinirlarin lizerinde oldugunu
ve bunun yerel ekosistem ile insan sagligi acisindan ciddi bir cevresel tehdit olusturdugunu
gostermektedir.

Agir metallerin yiiksek diizeyde birikimi, toprak biyotasinin bozulmasina, bitkilerde protein sentezi,
DNA ve RNA yapilarinin zarar gérmesine ve fotosentez siireclerinin olumsuz etkilenmesine yol
acmaktadir. Bu nedenle, Sizma bolgesindeki terk edilmis maden alanlariin siirdiiriilebilir ¢evre
yonetimi ve ekolojik rehabilitasyon politikalariyla yeniden degerlendirilmesi hem ekolojik denge
hem de toplumsal siirdiiriilebilirligin saglanmasi agisindan kritik oneme sahiptir. Elde edilen bulgular,
stirdiiriilebilir kalkinma hedefleri dogrultusunda ¢evre ve toplum sagligini koruyacak bilimsel temelli
stratejilerin gelistirilmesine katki sunmaktadir.

Anahtar Kelimeler: Agir Metal Kirliligi, Cevre Yonetimi, Ekolojik Risk, Halk Sagligi,
Stirdiiriilebilirlik, Tibbi Jeoloji.
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ABSTRACT

This study investigated the concentrations of heavy metal accumulation in soil and naturally growing
dandelion (Taraxacum officinale) plants found around abandoned mercury and zinc mines that were
previously operated as metallic mines but have now lost their economic value. The research was
conducted in former mining areas located within the boundaries of the Sizma neighbourhood in the
Selcuklu district of Konya province. This region is characterised as an area rich in geochemical
resources but ecologically sensitive, bearing traces of past mining activities. Soil serves as a final
repository for the accumulation of environmental pollutants and is one of the most important
components of terrestrial ecosystems. Changes in its quality directly affect the productivity of natural
and agricultural ecosystems, playing a decisive role in sustainable production and life cycles.
Therefore, monitoring the effects of mining-derived pollutants on soil and plant components is of
great importance for sustainable environmental management.

The dandelion plant is referred to as ‘giineyik’by the local community and is frequently collected and
consumed during the spring months (April-May). For this reason, the plant was selected for this
study both as an ecological indicator and due to its potential risk to human health. An abandoned
mercury mine is located north of the Sizma neighbourhood, and a zinc mine is located to the west;
heavy metal accumulations have been detected around both mines. In particular, it was found that Hg
(mercury) and As (arsenic) concentrations around the zinc mine were significantly higher than in the
soils near the mercury mine. The heavy metal levels determined in soil and plant samples were
evaluated spatially and statistically using artificial intelligence-supported modelling programmes.
The modelling results show that heavy metal concentrations in the region are above natural limits
and pose a serious environmental threat to the local ecosystem and human health.

High levels of heavy metal accumulation lead to the degradation of soil biota, damage to protein
synthesis, DNA and RNA structures in plants, and adverse effects on photosynthesis processes.
Therefore, the reassessment of abandoned mining areas in the Sizma region through sustainable
environmental management and ecological rehabilitation policies is of critical importance for
ensuring both ecological balance and social sustainability. The findings contribute to the
development of science-based strategies that will protect environmental and public health in line with
sustainable development goals.

Keywords: Ecological Risk, Environmental Management, Heavy Metal Pollution, Medical Geology,
Public Health, Sustainability.
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Bu ¢alismada, Kastamonu bolgesinde jeolojik ve tibbi jeolojik verilerin analizinde yapay zeka (Al),
makine 6grenmesi (ML) ve derin 6grenme (DL) tekniklerinin uygulanmasi ele alinmistir. Calismanin
amaci, geleneksel jeolojik analiz yontemlerinin yaninda modern Al teknolojilerinin kullanim
potansiyelini degerlendirmek ve bolgesel agir metal kirliligi risk degerlendirmesinde bu tekniklerin
etkinligini gostermektir. Kastamonu bolgesinden toplanan toprak numunelerinde Al, As, Cd, Cr, Cu,
Fe, Hg, Mn, Ni, Pb ve Zn elementlerinin konsantrasyonlar1 analiz edilmistir. Jeolojik formasyonlar
ile element dagilimlar1 arasindaki iliskiler incelenmistir. Monte Carlo simiilasyonu ile risk
degerlendirmesi yapilmis, Hazard Index (HI) ve Total Cancer Risk (TCR) degerleri hesaplanmustir.
Al teknikleri olarak Random Forest, Support Vector Machine (SVM), Multi-Layer Perceptron (MLP),
K-Nearest Neighbors (KNN) ve Gradient Boosting algoritmalar1 uygulanmistir. Derin §grenme
modelleri arasinda Autoencoder, Convolutional Neural Networks (CNN) ve Recurrent Neural
Networks (RNN) kullanilmigtir. Bayesian Networks ile belirsizlik yonetimi ve nedensel iliski analizi
gerceklestirilmistir. Sonuglar, P formasyonunda (sist) en yiiksek agir metal konsantrasyonlarinin
tespit edildigini gostermistir. As, Hg, Cr ve Ni elementleri i¢in kritik seviyeler agilmistir. Al modelleri
% 85-92 dogruluk oranlar ile risk kategorilerini basariyla tahmin etmistir. Monte Carlo simiilasyonu,
cocuklar i¢in daha yiiksek risk seviyeleri gostermistir. Gelecek projeksiyonlari, iklim degisikligi ve
artan antropojenik aktiviteler nedeniyle agir metal kirliliginin artacagini gostermektedir. Al destekli
erken uyar1 sistemleri ve adaptif yonetim stratejileri dnerilmistir. Bu ¢aligma, jeoloji ve tibbi jeoloji
alaninda Al teknolojilerinin etkin kullannmin1  gostermekte ve gelecekteki ¢evresel risk
degerlendirmelerinde bu tekniklerin entegrasyonunun énemini vurgulamaktadir.

Anahtar Kelimeler: Agir Metal Kirliligi, Gelecek Projeksiyonlar1, Kastamonu, Makine Ogrenmesi,
Risk Degerlendirmesi, Tibbi Jeoloji, Yapay Zeka.
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ABSTRACT

This study examines the application of artificial intelligence (A1), machine learning (ML), and deep
learning (DL) techniques in the analysis of geological and medical geological data in the Kastamonu
region. The aim of the study is to evaluate the potential use of modern Al technologies alongside
traditional geological analysis methods and to demonstrate the effectiveness of these techniques in
regional heavy metal pollution risk assessment. Concentrations of Al, As, Cd, Cr, Cu, Fe, Hg, Mn, Ni,
Pb and Zn elements in soil samples collected from the Kastamonu region were analyzed. The
relationships between geological formations and element distributions were examined. Risk
assessment was performed with Monte Carlo simulation, and Hazard Index (HI) and Total Cancer
Risk (TCR) values were calculated. As Al techniques, Random Forest, Support Vector Machine
(SVM), Multi-Layer Perceptron (MLP), K-Nearest Neighbors (KNN) and Gradient Boosting
algorithms were applied. Among deep learning models, Autoencoder, Convolutional Neural Networks
(CNN) and Recurrent Neural Networks (RNN) were used. Uncertainty management and causal
relationship analysis were performed with Bayesian Networks. Results showed that the highest heavy
metal concentrations were detected in the P formation (schist). Critical levels were exceeded for As,
Hg, Cr and Ni elements. Al models successfully predicted risk categories with 85-92% accuracy rates.
Monte Carlo simulation showed higher risk levels for children. Future projections show that heavy
metal pollution will increase due to climate change and increasing anthropogenic activities. Al-
supported early warning systems and adaptive management strategies have been proposed. This
study demonstrates the effective use of Al technologies in the field of geology and medical geology
and emphasizes the importance of integrating these techniques in future environmental risk
assessments.

Keywords: Artificial Intelligence, Future Projections, Heavy Metal Pollution, Kastamonu, Machine
Learning, Medical Geology, Risk Assessment.
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Bu calismada, Isparta ili Siit¢iiler ilce merkezinin igme ve kullanma suyu ihtiyaglar1 6zelinde,
yeraltisuyunun hidrojeokimyasal 6zellikleri ve su kalitesi degerlendirmeleri yapilmistir. Calismada,
yeraltisuyu jeokimyasini anlamak amaciyla su 6rnekleri analiz edilmis ve major iyon kimyasina gére
su tipleri belirlenmistir. Caligma alanindaki yeraltisuyu 6rneklerinde, Ca-Mg-HCOs hidrojeokimyasal
fasiyes dikkat cekmektedir. Sularin hidrojeokimyasal fasiyeslerini olusturan jeokimyasal siireclerin
belirlenebilmesi ic¢in farkli grafikler kullanilmistir. Elde edilen sonuglara gore, sularda baskin
jeokimyasal siiregler, kaya-su etkilesimine bagli iyon degisimi ve mineral ayrisma siirecleri olarak
belirlenmistir. Caligmanin bir diger arastirma konusu ise, bolgedeki yeraltisuyunun kalitesinin ve
kullanim alanlarinin belirlenmesidir. Su kalitesini belirlemek i¢in icme suyu agisindan Su Kalite
Indeksi (WQI) ve ekosistem parametrelerine dayali LAWA yéntemleri uygulanmis ve Diinya Saglhk
Orgiitii (WHO) i¢gme suyu smnir degerleri ile karsilastirilmisti. WQI ydntemine gore tiim sular
“miikemmel su” sinifinda yer alirken, LAWA yontemine gore ise orneklerin ¢cogu NOs degerleri
bakimindan “hafif kirlenmis” sinifinda yer almaktadir. Bu yontemle, yeraltisuyunda heniiz siir
degerleri asmamis olsa da NOs kirliliginin varlig1 ortaya konulmustur. Diinya Saglik Orgiitii (WHO)
sinir degerleri ile karsilastirildiginda tiim sular igme suyu olarak kullanilabilir durumdadir. Sulardan
sulama suyu olarak yararlanilabilirligin belirlenmesi amaciyla sodyum adsorpsiyon orant (SAR),
gecirgenlik indeksi (PI), sodyum yiizdesi (%Na), magnezyum tehlikesi (MH) ve artik sodyum
karbonat (RSC) degerleri hesaplanmistir. Bu degerler, sularin sulama amach kullanima uygun
oldugunu gostermistir.

Sonu¢ olarak, bu calismanin, ¢aligma alanindaki yeraltisuyu kaynaklarmin siirdiiriilebilir kalite
yonetimine 6nemli bir temel saglayacag diisiiniilmektedir.

Anahtar Kelimeler: Hidrojeokimya, LAWA, Su Kalite Indeksi (WQI), Siitciiler (Isparta),
Yeraltisuyu Kalitesi.
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ABSTRACT

In this study, the hydrogeochemical characteristics and water quality of groundwater were assessed,
focusing on the drinking and domestic water needs of the Siitciiler district center in Isparta province.
Water samples were analyzed to determine groundwater geochemistry, and water types were
identified based on major ion chemistry. The Ca-Mg-HCQOs hydrogeochemical facies predominates
in the groundwater samples from the study area. Various graphical methods were used to identify the
geochemical processes responsible for forming the hydrogeochemical facies. The results indicate that
the dominant geochemical processes are ion exchange and mineral weathering due to rock—water
interaction. Another aim of the study was to evaluate the quality and potential uses of groundwater
in the region. To assess water quality for drinking purposes, the Water Quality Index (WQI) and the
ecosystem-parameter-based LAWA methods were applied and compared with World Health
Organization (WHO) drinking water standards. According to the WQI, all waters are classified as
“excellent water,” while the LAWA method classifies most samples as “slightly contaminated” based
on NOs values. Although the limit values have not yet been exceeded, the presence of NOs pollution
in groundwater was identified by this method. Based on WHO standards, all waters are suitable for
drinking. To evaluate suitability for irrigation, sodium adsorption ratio (SAR), permeability index
(Pl), sodium percentage (%6Na), magnesium hazard (MH), and residual sodium carbonate (RSC)
values were calculated. These parameters indicate that the waters are suitable for irrigation.

In conclusion, this study provides an important basis for the sustainable quality management of
groundwater resources in the study area.

Keywords: Groundwater Quality, Hydrogeochemistry, LAWA, Siitciiler (Isparta), Water Quality Index
(WOol.
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Bu calismada goller ve akarsularda su kalitesinin belirlenmesinde fitoplanktonlarin biyolojik gosterge
olarak 6nemi degerlendirilmistir. Fitoplanktonlar, sucul ekosistemlerde birincil iiretici olmalar1 ve
cevresel degisimlere duyarli tepki vermeleri nedeniyle su kalitesi arastirmalarinda Onemli
parametrelerdir. Calismada Tiirkiye’den cesitli 6rnek alanlara ait bulgular degerlendirilmis ve
fitoplankton tiir kompozisyonunun suyun fizikokimyasal 6zellikleriyle yakin iliski i¢inde oldugu
vurgulanmistir. Fitoplanktonlarin su kalitesi izleme c¢alismalarinda erken uyari sistemi olarak
kullanilabilecegi ve 6zellikle trofik durum belirlemede etkili bir ara¢ oldugu sonucuna varilmistir.

Anahtar Kelimeler: Akarsu, Biyolojik Gdstergeler, Fitoplankton, Gol, Su Kalitesi.
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ABSTRACT

This review focuses on the importance of phytoplankton as biological indicators in assessing water
quality in lakes and rivers. Phytoplankton are essential primary producers in aquatic ecosystems and
respond sensitively to environmental changes, making them valuable parameters in water quality
monitoring. Findings from various regions of Turkey were evaluated, highlighting the close
relationship between phytoplankton species composition and the physicochemical characteristics of
water. It was concluded that phytoplankton can be used as an early warning system in water quality
monitoring and serve as an effective tool for determining the trophic status of aquatic ecosystems.

Keywords: Biological Indicators, Lake, Phytoplankton, River, Water Quality.
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Bu calisma, Eskisehir ilinin batisinda yer alan Inénii Ovasi’ndaki su kaynaklarmin hidrojeokimyasal
ozelliklerini ve kullanilabilirligini incelemek amaci ile gerceklestirilmistir. Bu kapsamda, kurak ve
yagish donemlerde 17 farkli lokasyondan su 6rnekleri alinmistir. Sularinin igilebilirlik 6zelliklerinin
degerlendirilmesinde, Insani Tiiketim Amagcl Sular Hakkinda Y&netmelik’te belirtilen parametreler
esas alinmis ve Schoeller igilebilirlik diyagrami kullanilmistir. Analiz edilen parametreler agisindan,
su Orneklerinin standart limit degerler icerisinde kaldig1 belirlenmistir. Hidrojeokimyasal
degerlendirme sonuglarina gore, sular genellikle CaMgHCO3; ve NaHCOs3 tipindedir. Sodyum
Adsorpsiyon Orani (SAR), Elektriksel iletkenlik (EC), Potansiyel Tuzluluk (PS), Toplam Sertlik (TS),
Sodyum yiizdesi (%Na) ve Kelley Orani (KR) degerleri dikkate alindiginda, sularin genellikle sulama
amacl kullanim agisindan uygun oldugu goriilmektedir.

Anahtar Kelimeler: Eskisehir, Hidrojeokimya, Inénii Ovasi, Su Kalitesi, Sulama Suyu.

23
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ABSTRACT

This study was conducted to examine the hydrogeochemical characteristics and utilisation potential
of water resources in Inénii Basin, located in the west of Eskisehir Province. Within this scope, water
samples were collected from 17 different locations during both dry and wet periods. In the evaluation
of the potability characteristics of water, the parameters specified in the Regulation on Water
Intended for Human Consumption were used as a basis, and the Schoeller potability diagram was
used. In terms of the analysed parameters, it was determined that the water samples were within the
standard limit values. According to the hydrogeochemical evaluation results, the waters are generally
of the CaMgHCQO3 and NaHCOj3 type. Considering the Sodium Adsorption Ratio (SAR), Electrical
Conductivity (EC), Potential Salinity (PS), Total Hardness (TS), Sodium percentage (%oNa) and
Kelley Ratio (KR) values, the waters are generally suitable for irrigation purposes.

Keywords: Eskisehir, Hydrogeochemistry, Irrigation Water, Inénii Basin, Water Quality.
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Diinyamiz1 yasanabilir yapan temel etkenler arasinda su, solunabilir bir atmosfer ve uygun sicaklik
kosullar1 6n siralarda yer almaktadir. Gilintimiizde iklim degisikligi, kentlesme ve sanayilesmenin
artmasi su kaynaklarin tehdit etmektedir. Diger yandan yerkabugunun karmasik yapisi dogal yoldan
meydana gelen cevresel etkenleri de beraberinde getirmektedir. Cevre problemlerinin tespit
edilmesinde; jeokimyasal yontemler kullanilarak arastirilmalar yapilmakta ve ¢oziim iiretilmeye
calisilmaktadir. Siirdiiriilebilir bir sekilde dogal kaynaklarimizin kullanilmasina ve korunmasina her
gecen giin ihtiyac artmaktadir.

Su kimyasi, yiizeyden derinlere dogru sizan su ile kayaclar arasindaki etkilesimlerin bir sonucudur.
Suyun biinyesinde bulunan anyon ve katyon degerleri, suyun beslenmeden itibaren yeryiiziine ulasana
kadar kat ettigi jeolojik birimler hakkinda, bilgi vermektedir. Su iyi bir tastyici olup yeralt1 ve yeriistii
su kaynaklarindaki iz elementlerin (As, Sb, Hg, Sb, Cu, Pb) miktar1 ve igerigi, kirletici bir kaynag1
veya muhtemel bir maden yatagini isaret edebilmektedir. Su kimyas1 veri setleri; ¢evre kirliligi
kaynaginin ve yayiliminin belirlenmesi, arazi kullanim planlamasi, risk yonetimi, kentlesme, tarimsal
planlama, su kalitesinin tespiti, kullanim alanlarinin belirlenmesi, canlilarin sagligini tehdit eden
faktorlerin degerlendirilmesi gibi ¢evre amagli kullanilabilir. Ayrica bu veri setleri yeni maden
kaynaklarmin bulunmasi, petrol, dogalgaz ve jeotermal enerji arastirmalari gibi kesif amacgl olarak
da kullanilabilmektedir. Suyun yalin hali ile 6zelliklerinin bilinmesi gelecekte karsilasilabilecek
potansiyel ¢evre problemleri ve ¢esitli jeolojik problemlerin ¢6ziimii i¢in veri tabani olusturulmasinda
kullanilabilecektir. Hidrojeokimya Atlaslari, 6zellikle madenciligin gelismis oldugu iilkelerde detayli
bir sekilde iiretilmektedir. Bu tiir atlaslar hem madencilik faaliyetine hem de ¢evresel parametrelere
toplu bir bakis agis1 getirilmesi bakimindan énem tasimaktadir.

MTA Genel Miidiirliigii 2022 yilindan beri Tiirkiye Hidrojeokimya Atlasi olusturulmasi ¢alismalari
gerceklestirmektedir. 1/100 000 dlgekli harita baz alinarak, yaklasik 10-15 km? mesafede bir dogal
su ¢cikisindan, 1 adet asitli, 1 adet asitsiz su 0rnegi alinmig ve kaynak basinda ¢oklu parametreli 6l¢iim
cihazi ile (pH, EC, SAL, TDS, C, ATM, SPC) ol¢iimler yapilmistir. Her bir paftadan ortalama 200-
240 arasinda su numunesi alinmistir. Orneklerde major iyon (Ca, Mg, Na, K, Cl, F, CO3, HCO3,
NO2, NO3, PO4, alkalinite, sertlik) ve iz element (Cr, Zn, Ni, Li, Fe, Mn, As, Ba, Sr, B, Mo, vb)
analizleri gerceklestirilmistir. Her bir parametre i¢in ayr1 ayr1 tematik haritalar olusturulmustur. 2024
yilinda Eskisehir ili merkez olacak sekilde 124, 125, 126, J24, J25, J26 paftalar calisiimis alinan
orneklerin analiz sonuglar1 degerlendirilerek CBS tabanli tematik su kimyas: haritalar
olusturulmustur.

Anahtar Kelimeler: Cevre Jeolojisi, Hidrojeokimyasal Atlas, Su Kimyasi.
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ABSTRACT

Water, a breathable atmosphere, and favorable temperature conditions are among the primary factors
that make Earth habitable. Recently, climate change, rapid urbanization, and increased
industrialization have posed significant threats to water resources. Nevertheless, the complex
structure of the Earth's crust gives rise to naturally occurring environmental factors. In the
assessment of environmental issues, geochemical investigation methods are commonly employed,
contributing to seek scientifically grounded solutions. The demand for the sustainable use and
protection of natural resources continues to rise.

Water chemistry is a result of interactions between infiltrating water and the rocks it encounters along
its path from surface to depth. The concentrations of major anions and cations in water provide
critical information about the geological formations traversed by the water. As an efficient carrier,
water can transport various trace elements (e.g., As, Sb, Hg, Cu, Pb), and their presence in
groundwater or surface water may indicate the existence of a pollution source or a potential ore
deposit. Hydrogeochemical datasets serve as vital tools in environmental applications, including the
identification and mapping of pollution sources and dispersion patterns, land-use planning,
environmental risk assessments, urban and agricultural planning, evaluation of water quality,
designation of appropriate usage areas, and assessment of environmental factors threatening
ecosystem and human health. Additionally, such data are valuable in exploration of mineral,
petroleum, natural gas, and geothermal resources. Establishing a robust baseline of the natural
hydrogeochemical characteristics of water bodies is critical for building comprehensive databases
that may assist in the future resolution of emerging environmental and geological problems. In
countries with advanced mining sectors, Hydrogeochemical Atlases are compiled in detail to provide
an integrated perspective on both mining activities and environmental parameters.

Since 2022, MTA has been conducting studies to develop the Turkey Hydrogeochemical Atlas. Based
on 1:100,000-scale map sheets, sampling has been carried out approximately every 10—15 km? from
natural water discharges, with both acidified and non-acidified samples from each site. In-situ
measurements (pH, EC, SAL, TDS, T, ATM, SPC) were performed using multi-parameter devices.
From each map sheet, approximately 200 to 240 water samples were collected. Laboratory analyses
including major ions (Ca?*', Mg?', Na*, K, CI', F-, COs*, HCOs", NO:", NOs~, PO+*, alkalinity, and
hardness) and trace elements (Cr, Zn, Ni, Li, Fe, Mn, As, Ba, Sr, B, Mo, among others) were
performed. For each parameter, thematic geochemical maps were generated to visualize spatial
variations. In 2024, map sheets 124-25-26 and J24-25-26—centered on Eskisehir Province were
studied. The analysis results of the collected samples were evaluated, and GIS-based thematic water
chemistry maps were produced.

Keywords: Environmental Geology, Hydrogeochemical Atlas, Water Chemistry.
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Karin zarinda (periton) gelisen malign mezotelyoma, ¢ok nadir ama ¢ok ciddi bir kanserdir.

Bizim cerrahlarin tedavi olarak uyguladigimiz yontem, iki asamal1 ve oldukg¢a zor bir tedaviyi igerir:
1. Sitorediiktif cerrahi: Karin i¢inde gortilebilen tiim tiimdrler tek tek temizlenir. Bu ameliyat saatlerce
siirebilir, cok detayli ve deneyim isteyen bit tekniktir.

2. Karin ici sicak kemoterapi (HIPEK): Ameliyatin sonunda karin boslugu, 1sitilmis kemoterapi
ilactyla yikanir. Boylece gozle goriinmeyen tiimor hiicreleri de yok edilir.

Bu yontem zor olsa da dogru secilmis hastalarda yasam siiresini uzatir ve yasam kalitesini artirir.
Ama en 6nemlisi su: Mezotelyoma aslinda 6nlenebilir bir hastaliktir.

Mezotelyoma Nedir?

* Akciger veya karin zarinda ortaya ¢ikan nadir ama dliimciil bir timdordiir.

* En 6nemli nedeni asbest ve baz1 bolgelerde eriyonit adi verilen mineral tozlaridir.

* Hastalik sinsice ilerler, genellikle maruziyetten 20—40 y1l sonra ortaya ¢ikar.

* Erkeklerde daha sik goriliir ¢linkii mesleki maruziyet (insaat, gemi sokiimii, madencilik) daha
fazladir.

* Tan1 konuldugunda prognoz ¢ogu zaman kaotiidiir.

Tiirkiye’de Durum

* Kapadokya bolgesi, diinyada en sik endemik mezotelyoma goriilen yerlerden biridir.

* Karain gibi kdylerde, eriyonit tasi yiiziinden ¢ok sayida insan bu hastaliktan kaybedilmistir.

* Isveg’e go¢ eden Karainlilerde bile hastalik oram Isvec toplumuna gére yiizlerce kat daha fazla
cikmustir.

* Tiirkiye’de 1983-2010 arasinda yaklasik 500.000 ton asbest kullanilmigtir. 2010°da yasaklansa da
bu malzemeler hala binalarda, ¢atilarda ve yalitimda var.

* Oniimiizdeki 30—40 yil boyunca yeni vakalarin ¢ikmasi bekleniyor. 20132033 arasinda yaklasik
2500 yeni vaka ongoriiliiyor.

Risk Bolgeleri

* Orta Anadolu ve I¢ Anadolu: Eskisehir, Kiitahya, Afyon, Konya, Yozgat, Sivas, Corum...

* Dogu ve Giineydogu: Erzincan, Elazig, Diyarbakir, Bitlis, Mus, Van, Siirt...

* Akdeniz: Adana, Hatay, Mersin ¢evresi.

* Ege: Manisa, Denizli, Mugla c¢evresi.

Bu alanda bilimsel caligmalar c¢ok yetersizdir. Bir calismada 379 koyde asbest maruziyeti
belgelenmis, yaklasik 158 bin kisi risk altinda yasadigi tesbit edilmistir.

Yeni Riskler: Deprem, Yikim ve Gemi Sokiimii

* 2023 Depremi: Yikilan binalarin enkazinda yapilan Ol¢imlerde asbest bulundu. Tozla birlikte
solunan lifler ciddi saglik riski tasiyor.

* Kentsel Doniisiim: 2010°dan 6nce yapilan binalarda asbest bulunma ihtimali ytliksek. Yikim 6ncesi
mutlaka asbest arastirmasi yapilmali.

* Aliaga Gemi Sokiimii: Sokiilen gemilerde asbest, PCB ve agir metaller bulunabiliyor. Isci saglig
ve ¢evre i¢in ciddi 6nlem gerekiyor.

* Koylerde “Ak Toprak”: Geleneksel ev yapiminda kullanilan beyaz toprak aslinda asbest olabilir.
Sivil Kurumlarin Uyarilari
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* Kimya Miihendisleri Odasi, TMMOB ve Cevre Miihendisleri Odasi, defalarca uyardi:

* Yikim Oncesi asbest taramasi yapilmali.

* Caligmalarda P2/P3 maskeler kullanilmali.

* Enkaz sulanmali, toz yayilmasi 6nlenmeli.

* Atiklar ayr1 toplanmali ve giivenle bertaraf edilmeli.

Devletin Diizenlemeleri ve Eksikler

* Asbest 2010°dan beri yasak.

* 2013 Asbest Yonetmeligi var, yikimda ve sokiimde 6zel dnlemler zorunlu.

* Ancak denetimler yetersiz; uygulamada eksiklikler ¢ok.

* Enkaz ve atik yonetiminde seffaflik saglanamiyor.

Halk i¢in Oneriler

1. Tozdan Uzak Durun: Yikilan binalara, tozlu enkazlara maskesiz yaklasmayin.

2. Eski Binalara Dikkat: 2010°dan 6nce yapilmis binalar yikilirken mutlaka asbest arastirmasi
yapilmali.

3. Ak Topragi Kullanmayin: Duvar sivasi ya da dam ortiisii i¢in beyaz toprak tehlikeli olabilir.

4. Calisanlar i¢in Onlem: Enkazda veya gemi sdkiimiinde ¢alisanlar mutlaka 6zel koruyucu maske ve
giysi kullanmali.

5. Cocuklar1 Korumak: Asbest lifleri yillar sonra hastalik yapar. Cocuklar asla bu riske
sokulmamalidir.

Sonug

Mezotelyoma, dnlenebilir bir hastaliktir.

Bugiin biz cerrahlar, karin i¢i kanserlerde ¢ok zor ve karmasik ameliyatlarla hastalara umut olmaya
calistyoruz. Ama aslinda en etkili tedavi, hi¢ hastalanmamak.

Asbestle miicadele etmek, mezotelyomay1 6nlemek demektir.

Bu nedenle 6nleme ve halkin bilinglenmesi, yapilacak en degerli istir.

Anahtar Kelimeler: Karin Zar1 Kanseri, Mezotelyoma, Tibbi Jeoloji.
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PERITONEAL CANCER (MESOTHELIOMA): A VERY DIFFICULT TO TREAT, BUT
PREVENTABLE DISEASE

Cem Terzi®

“Colorectal Surgeon
(info(@cemterzi.com.tr)

ABSTRACT

Malignant mesothelioma, which develops in the peritoneum, is a very rare but very serious cancer.
The treatment method our surgeons use involves a two-stage and quite challenging procedure:

1. Cytoreductive surgery: All visible tumors in the abdomen are removed one by one. This surgery
can take hours and is a very detailed and experienced technique.

2. Heated intra-abdominal chemotherapy (HIPEC): At the end of the surgery, the abdominal cavity
is irrigated with heated chemotherapy drugs. This destroys even the invisible tumor cells.

While this method is challenging, it prolongs life and improves the quality of life in properly selected
patients.

But most importantly, mesothelioma is actually a preventable disease.

What is Mesothelioma?

* [t is a rare but fatal tumor that occurs in the lungs or peritoneum.

* The primary cause is asbestos and, in some regions, mineral dust called erionite.

* The disease progresses insidiously, usually appearing 20—40 years after exposure.

* It is more common in men because occupational exposure (construction, shipbreaking, mining) is
higher.

* The prognosis is often poor when diagnosed.

Situation in Turkey

* The Cappadocia region is one of the places with the highest prevalence of endemic mesothelioma
in the world.

* In villages like Karain, many people have died from this disease due to erionite.

* Even among Karain people who immigrated to Sweden, the disease rate is hundreds of times higher
than in the Swedish population.

* Approximately 500,000 tons of asbestos were used in Turkey between 1983 and 2010. Although
banned in 2010, this material is still present in buildings, roofs, and insulation.

* New cases are expected to emerge over the next 30—40 years. Approximately 2,500 new cases are
predicted between 2013 and 2033.

Risk Regions

* Central and Central Anatolia: Eskisehir, Kiitahya, Afyon, Konya, Yozgat, Sivas, Corum...

* Eastern and Southeastern Anatolia: Ervzincan, Elazig, Diyarbakir, Bitlis, Musg, Van, Siirt...

* Mediterranean: Adana, Hatay, and the Mersin area.

* Aegean: Manisa, Denizli, and the Mugla area.

Scientific studies in this area are very limited. One study documented asbestos exposure in 379
villages, and approximately 158,000 people were identified as living at risk.

New Risks: Earthquake, Demolition, and Shipbreaking

* 2023 Earthquake: Asbestos was found in the rubble of collapsed buildings. Inhaled fibers along
with the dust pose a serious health risk.

* Urban Transformation: There is a high probability of asbestos being present in buildings
constructed before 2010. Asbestos inspections must be conducted before demolition.

* Aliaga Ship Dismantling: Asbestos, PCBs, and heavy metals may be found in dismantled ships.
Serious measures are needed for occupational health and the environment.
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* "White Soil" in Villages: The white soil used in traditional house construction may actually contain
asbestos.

Warnings from Civil Institutions

* The Chamber of Chemical Engineers, TMMOB, and the Chamber of Environmental Engineers have
repeatedly warned.:

* Asbestos screening must be conducted before demolition.

* P2/P3 masks must be used during work.

* Debris must be watered, and dust must be prevented.

* Waste must be collected separately and disposed of safely.

State Regulations and Deficiencies

* Asbestos has been banned since 2010.

* The 2013 Asbestos Regulation exists, requiring special precautions during demolition and
dismantling.

* However, inspections are inadequate, and implementation is numerous.

* Transparency in debris and waste management is lacking.

Recommendations for the Public

1. Avoid Dust: Do not approach collapsed buildings or dusty debris without a mask.

2. Be Careful with Old Buildings: Asbestos inspections must be conducted when demolishing
buildings constructed before 2010.

3. Do Not Use White Soil: White soil can be dangerous for wall plaster or roofing.

4. Precautions for Workers: Those working in wreckage or during ship dismantling must wear special
protective masks and clothing.

5. Protect Children: Asbestos fibers can cause illness years later. Children should never be exposed
to this risk.

Conclusion

Mesothelioma is a preventable disease.

Today, we surgeons try to offer hope to patients with very difficult and complex surgeries for intra-
abdominal cancers. But in reality, the most effective treatment is to never get sick.

Fighting asbestos means preventing mesothelioma.

Therefore, prevention and public awareness are the most valuable efforts.

Keywords: Medical Geology, Mesothelioma, Peritoneal Cancer.
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SAGLIK HiZMETINE ERiSIMDE MEKANIN BELIRLEYiCi ROLU
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Saglik hizmetlerine erisim, toplumlarin genel saglik diizeyini belirleyen temel unsurlardan biridir.
Penchansky ve Thomas’in 5A ¢ergevesi, erisimi varlik (availability), ulasilabilirlik (accessibility),
uyum (accommodation), karsilanabilirlik (affordability) ve kabul edilebilirlik (acceptability) olmak
iizere bes boyutta ele alir. Mekan, bu bes boyutun tamamini dogrudan veya dolayli bigimde
sekillendiren ortak bilesendir. Saglik hizmeti sunucularmmin dagilimini, ulasim olanaklarin1 ve
maliyetleri etkileyerek saglik hizmeti varligi ve erisilebilirligi; sosyal ve Kkiiltiirel 6zellikler
aracilifiyla da uyum ve kabul edilebilirligi belirler. Dolayisiyla mekan, yalnizca fiziksel ¢cevre degil,
erisimin gergeklestigi dinamik bir yapidir.

a. Saglik Tesislerinin Dagiliminda Mekan: Yerlesim yerinin mekansag 6zellikleri ve niifusun dagilimu,
saglik kurumlarinin konumunu belirleyen temel unsurlardir. Diinyada ve Tiirkiye’de saglik yatirimlari
genellikle niifus yogunlugu, personel bulunabilirligi, altyap: ve ulasim kosullarina gére yonlendirilir.
Bu nedenle, donanimli saglik kurumlar1 sehir merkezlerinde yogunlasirken, birinci basamak
hizmetler daha genis bir alana yayilir.

b. Kabul Edilebilir ve Uygun Erisimde Mekan: Erisim, yalnizca saglik hizmetlerinin varligina degil,
kimlerin bu hizmete belirli bir slirede ulasabildigine de baglidir. Arz ile talebin belirli bir erisim
alaninda kesigmesi, erisimin kabul edilebilir ve uygun olmasini saglar. Bu iligkiyi sayisallagtirmak
icin literatiirde “yakalama alani (catchment area)” kavrami kullanilir. Bu yontemle, niifus—arz
oranlarint yolculuk siiresi ve mesafeyle agirliklandirarak hizmetin gergekten kimlere ulastigini
gosteren “erigim haritalar1” olusturulur.

c. Saglik Hizmetlerine Ulasimda Mekan: Erisim, mekanin fiziksel ve cografi ozellikleriyle de
bicimlenir. Yol ag1, ulagim tiirleri, egim ve topografya hizmete ulagimi belirler. Yogun trafik veya
zayif altyapi, kisa mesafelerin dahi uzun siirmesine neden olabilir. Arastirmalar, mesafe ve yolculuk
siiresi arttik¢a saglik hizmeti kullaniminin azaldigini; arag sahipligi ve toplu tasima aglarinin erisimde
belirleyici oldugunu gostermektedir.

d. Degisen Mekan: Kirsalda olusan hizmet bosluklarini doldurmada ve mekansal esitsizlikleri
azaltmada son yillarda tele-saglik uygulamalari 6nem kazanmistir. Bu uygulamalar, fiziksel uzakhk
ve personel yetersizligi gibi engelleri azaltarak saglik hizmetlerine erisimi kolaylastirmaktadir.
Ancak bu hizmetler, altyap1 ve genisbant erigsimine bagimli oldugundan kirsal bolgelerde ayni dlgiide
etkili olamamaktadir.

e. Sosyal Bir Belirleyici Olarak Mekan: Sosyoekonomik Gelismislik Endeksi (SEGE), bolgeleri
egitim, gelir ve sosyal gostergelere gore siniflandirir. Bu bolgeler, ekonomik yapi ve kiiltiirel
ozellikler ¢ercevesinde toplumsal normlar ve degerler gelistirir. Boylece mekan sosyal iliskiler ag1
icinde bireylerin saglik davraniglarin1 bigimlendirir. Baz1 yerlesimlerde bilgiye erisim zorlugu,
kadimlarin tek basina saglik kurumuna gidememesi, dil engelleri veya geleneksel tedaviye yonelim,
hizmetin mekansal olarak mevcut olmasina ragmen kiiltiirel olarak erisilememesine yol acar.
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Sonug olarak, saglik hizmetlerine erisimde mekan, yalnizca saglik tesislerinin cografi dagilimini
degil, bu tesislere ulasim olanaklarini, altyapi kosullarii ve toplumsal-kiiltiirel 6zelliklerini de
kapsayan ¢ok yonlii bir belirleyicidir. Saglik kurumlarmin konumu, hizmete erisimi dogrudan
etkilerken; ulasim ag1, topografya ve altyap1 erisimin fiilen ger¢eklesme diizeyini belirler. Bununla
birlikte, mekanin olusturdugu ve gelistirdigi sosyal ve kiiltiirel faktorler de mekanin anlamini
derinlestirerek, fiziksel olarak mevcut hizmetlerin dahi kirilgan gruplar icin erisilemez hale gelmesine
yol agmaktadir.

Anahtar Kelimeler: Cografi Mekan, Hastalarin Ulagimi, Saglik, Saglik Hizmetlerine Erisim.
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THE DETERMINING ROLE OF GEOGRAPHIC LOCATION IN ACCESS TO HEALTHCARE
SERVICES

Irem Dilaver", Murat Topbas®, Serdar Karakulluk¢u®, Nazim Erciiment Beyhun®

“Karadeniz Technical University, Faculty of Medicine, Department of Public Health, Trabzon,
Tiirkiye
(murattopbas@yahoo.com)

ABSTRACT

Access to healthcare services is one of the fundamental factors that determine a society's overall
health status. According to Penchansky and Thomas's 5A framework, access is conceptualized
through five dimensions: availability, accessibility, accommodation, affordability, and acceptability.
Geographic location is a common factor that directly or indirectly influences all of these dimensions.
Geographic location determines the distribution of healthcare providers, transportation
opportunities, and related costs, thereby influencing the availability and accessibility of services.
Furthermore, geographic location shapes the accommodation and acceptability of healthcare
through its social and cultural characteristics. Therefore, geographic location should be viewed as a
dynamic structure where access is realized, not merely as a physical environment.

a. Spatial Distribution of Healthcare Facilities: The spatial characteristics of settlements and the
distribution of populations are key determinants of where healthcare institutions are located. Globally
and in Turkey, health investments are generally directed according to factors such as population
density, the availability of qualified persomnel, infrastructure, and transportation conditions.
Consequently, well-equipped healthcare institutions tend to be concentrated in urban centers, while
primary healthcare services are spread over wider areas.

b. Geographic Location in Acceptable and Appropriate Access: Access to healthcare depends not
only on the presence of services, but also on who can reach these services within a certain distance
or time. The intersection of supply and demand within a specific accessibility zone ensures acceptable
and appropriate access. In the literature, this relationship is quantified by the concept of a catchment
area. This method produces "accessibility maps" that demonstrate who can realistically reach
services within a given timeframe by weighing population-supply ratios against travel time and
distance.

c. Geographic Location in Healthcare Transportation: Access is also shaped by the physical and
geographical characteristics of a location. Road networks, transportation types, slope, and
topography determine how easily healthcare services can be reached. Heavy traffic or poor
infrastructure can make even short distances time-consuming. Studies have shown that the utilization
of healthcare services decreases as distance and travel time increase, while vehicle ownership and
robust public transportation networks play a decisive role in access.

d. Changing Location: In recent years, telehealth applications have become important in filling
service gaps in rural areas and reducing spatial inequalities. These applications facilitate access to
healthcare by overcoming barriers such as physical distance and shortages of healthcare personnel.
However, their effectiveness remains limited in rural regions since they depend on infrastructure and
broadband access.
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e. Geographic Location as a Social Determinant: The Socio-Economic Development Index (SEGI)
classifies regions based on indicators such as education, income, and social variables. Regions
develop specific cultural characteristics, social norms, and values that align with their economic
structures. Therefore, geographic location influences individual health behaviors within the social
network it creates. In some settlements, limited access to information, social restrictions that prevent
women from visiting healthcare facilities alone, language barriers, and a preference for traditional
treatments can result in situations where healthcare services are physically available yet culturally
inaccessible.

In conclusion, location is a multifaceted determinant of access to healthcare services. It encompasses
the geographical distribution of healthcare facilities, transportation options, infrastructure
conditions and socio-cultural characteristics. The location of healthcare institutions directly affects
access to services, while the transportation network, topography and infrastructure determine the
actual level of access. However, social and cultural factors created by location can also make
services physically available but inaccessible to vulnerable groups.

Keywords: Geographic Location, Health, Health Services Accessibility, Transportation of Patients.
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ALZHEIMER HASTALIGINDA CEVRESEL VE JEOLOJIK ETKIiLERIN
DEGERLENDIRILMESI
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Aliiminyum (Al), yer kabugu igerisinde agirlik¢a ortalama %38,1 oraninda bulunan metal elementtir.
Lateritik ve karstik boksit yataklari, nefelin, siyenit gibi kayaclar, feldispat ve kil mineralleri
ekonomik olarak isletilebilen baslica Al cevherleridir. Tiirkiye’de Seydisehir (Konya), Akseki—
Alanya (Antalya), Silifke-Tasucu (Mersin), Milas (Mugla), Bolkardag:, Islahiye (Gaziantep)-Payas
(Hatay) boksit yataklar1 ile Bat1 Anadolu ve I¢ Anadolu’daki kilce zengin formasyonlar énemli Al
cevheri kaynaklardir. Yeralt1 ve ylizey sularinda pH’in diisiik oldugu ortamlarda Al ¢oziiniirliigii
artmakta ve igme sular1 araciligiyla insan sagligina tasinabilmektedir. Ayrica Anadolu’nun bazi
yorelerinde pekmez yapiminda kullanilan pekmez topraklari Al’'nin dogrudan gida yoluyla alimima
neden olmaktadir.

CTD (Comparative Toxicogenomics Database) {lizerinden yapilan biyoinformatik analizde, Al’'nin
yalnizca Alzheimer hastaligi ile degil, ayn1 zamanda Parkinson, amfiyotik lateral skleroz (ALS),
epilepsi ve multipl skleroz (MS) gibi nérodejeneratif bozukluklarla da dogrudan iliskili oldugunu
ortaya koymaktadir. Gen ontoloji analizleri, Al maruziyetinin hiicresel diizeyde 6zellikle
transkripsiyonun diizenlenmesi, iyon taginimi, bagisiklik yanitlari, enerji metabolizmasi ve protein
geri doniisiim siireglerini etkiledigini gdstermektedir. Bu mekanizmalar, ndrodejeneratif hastaliklarda
tanimlanan temel patolojik yollarla biiyiik 6l¢lide ortiismektedir. Literatiirde yer alan epidemiyolojik
caligmalar yiiksek Al iceren sularda Alzheimer riskinin arttigini bildirilmistir. Bununla birlikte CTD
gibi kapsamli biyoinformatik veri tabanlari, ¢ok sayida gen, protein ve hastalik iliskisini bir araya
getirerek Al’nin bu hastaliklarla iliskisini giiclii sekilde desteklemektedir. Tiirkiye 6zelinde ise hem
jeolojik (boksit, kil, asidik yeralt1 sular1) hem de kiiltiirel (pekmez/ak toprak kullanimi) maruziyet
yollar1 bulunmasi, bu tartigmanin sadece tibbi degil, ayn1 zamanda jeolojik ve miithendislik boyutunun
da ele alimmasimi gerektirmektedir. Al’'nin jeolojik dagilimi ve kiiltiirel kullanim sekilleri, insan
saglig1 iizerinde dogrudan etkiler yaratabilmektedir. Al’nin jeolojik ve kiiltiirel baglamda insan
sagligina etkileri, miithendislik ve tip alanlarini biitiinlestiren arastirmalarin 6nemini gostermektedir.

Anahtar Kelimeler: Aliiminyum, Alzheimer, Biyoinformatik, Norodejeneratif Hastaliklar.
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ABSTRACT

Aluminium (Al) is a metallic element that constitutes around 8.1% of the Earth’s crust by weight.
Economically exploitable Al ores include lateritic and karstic bauxite deposits, as well as rocks such
as nepheline syenite, and minerals such as feldspar and clay. In Turkey, significant Al sources include
bauxite deposits in Seydisehir (Konya), Akseki-Alanya (Antalya), Silifke—Tasucu (Mersin), Milas
(Mugla), Bolkardag, and Islahiye (Gaziantep) and Payas (Hatay), as well as clay-rich formations in
western and central Anatolia. Under acidic conditions, Al becomes more soluble in groundwater and
surface water, facilitating its transfer to humans through drinking water. Additionally, in certain
regions of Anatolia, 'white soil' (lime-rich clay), which is traditionally used in the production of grape
molasses, contributes to direct dietary Al exposure.

Bioinformatic analysis using the Comparative Toxicogenomics Database (CTD) has revealed that Al
is associated with not only Alzheimers disease, but also other neurological disorders such as
Parkinson's disease, amyotrophic lateral sclerosis (ALS), epilepsy and multiple sclerosis (MS). Gene
ontology analyses suggest that Al exposure affects cellular processes, including transcriptional
regulation, ion transport, immune responses, energy metabolism and protein recycling. These
mechanisms largely overlap with the key pathological pathways identified in neurodegenerative
diseases. Epidemiological studies have reported an increased risk of Alzheimer s disease in regions
with high Al content in drinking water. Furthermore, comprehensive bioinformatics resources such
as the CTD strengthen the evidence linking Al exposure to neurological diseases by integrating large
datasets of gene, protein and disease interactions. In Turkey, both geological (e.g. bauxite, clay,
acidic groundwater) and cultural (e.g. use of white clay) exposure routes highlight the need to
consider this issue from medical, geological, and engineering perspectives. The geological
distribution and cultural utilisation of Al can have direct implications for human health, highlighting
the importance of interdisciplinary research integrating engineering, geology, and medicine.

Keywords: Aluminum, Alzheimer's Disease, Bioinformatics, Neurodegenerative Diseases.

36
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Bina icindeki dogal radyoaktivitenin en énemli kaynagi radon ve bozunum iiriinleridir. insanlar
zamanlarinin biliyiik bir kismini1 kapali ortamlarda gegirdiklerinden dolay:r siirekli olarak radona
maruz kalmaktadirlar. Radon, dogal olarak olusan, renksiz, kokusuz ve duyu organlariyla
algilanamayan radyoaktif bir soy gazdir. Giinlikk yasamda bireylerin maruz kaldigi toplam
iyonlastirict radyasyon dozunun yaklasik %50°si radondan kaynaklanmaktadir. Radon gazinin temel
kaynag1 yer kabugundaki uranyum ve toryum gibi radyoaktif elementlerin bozunmasi sonucu olusan
radyumdur. Toprak ve kaya gozeneklerinden havaya salinan radon; binalarin zemin katlarinda,
yapilarin temel ¢atlaklari, zeminle temas eden duvarlar, tesisat bosluklar1 ve havalandirmasi yetersiz
kapali ortamlarda birikme egilimi gostermektedir. Bu nedenle, radon gazinin solunmasi sigaradan
sonra akciger kanserinin en 6nemli ikinci nedeni olarak degerlendirilmektedir. Dolayisiyla, kapali
ortam havasinda radon diizeylerinin belirlenmesi halk saglig1 acisindan biiyiik 6nem tagimaktadir.

Bu calismada Afyonkarahisar ili Bolvadin ilgesi merkezinde 38 evde radon aktivite
konsantrasyonlarinin belirlenmesi amaglanmistir. Radon gazindan kaynakli insanlarin saglik
risklerini degerlendirmek, yillik etkin doz esdegerlerini ve yasam boyu kanser riskini hesaplamak i¢in
radon konsantrasyonlar1 dl¢iilmiistiir. Ol¢iimler niikleer iz kazima dedektérleri (Cr-39) kullanilarak
gerceklestirilmistir. Elde edilen sonuglar, kapali ortamlarda radon gazi konsantrasyonlari i¢in ulusal
ve uluslararasi kuruluglar tarafindan belirlenen limit degerlerle karsilastirilmistir. Tiim evlerin radon
konsantrasyonu degerlerinin 20,84 -1325,20 Bq/m® araliginda degistigi; Bolvadin ilgesi ortalama
radon konsantrasyonun 307,24 Bq/m® oldugu belirlenmistir. Evlerin yillik etkin doz esdegetleri
0,001-0,033 mSv/y araliginda belirlenmis, ortalama yillik etkin doz esdegeri ise 0,008 mSv/y olarak
hesaplanmistir. Elde edilen verilerle ortalama yasam siiresi 70 yil diisiiniilerek yasam boyu kanser
riskinin 0,002 x 1073 ile 0,12 x 1073 arasinda degistigi, ortalamasinin ise 0,03 x 1073 oldugu
belirlenmistir.

Anahtar Kelimeler: Afyonkarahisar, Bina I¢i, Bolvadin, Radon, Yasam Boyu Kanser Riski, Yillik
Etkin Doz.
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ABSTRACT

The most important sources of natural radioactivity inside buildings are radon and its decay products.

Since people spend most of their time indoors, they are constantly exposed to radon. Radon is a

naturally occurring, colorless, odorless, and tasteless radioactive noble gas that can only be detected
using special instruments. Approximately 50% of the total ionizing radiation dose that individuals

are exposed to in daily life is caused by radon. The main source of radon gas is radium-226, which

is produced in the decay chain of uranium-238 in the Earth's crust. Radon, released into the air from

soil and rock pores, tends to accumulate on the ground floors of buildings, foundation cracks of
structures, walls in contact with the ground, installation voids, and in poorly ventilated indoor
environments. Exposure to radon through inhalation is regarded as the second most significant cause
of lung cancer following smoking. Therefore, assessing radon concentrations in indoor environments
is of great significance for public health.

This study aimed to measure radon activity concentrations in 38 houses in the Bolvadin district center
of Afyonkarahisar province. Radon concentrations were measured to evaluate the health risks
associated with radon exposure and to estimate both the annual effective dose and the lifetime cancer
risk. The measurements were conducted using nuclear track detectors (CR-39). The obtained results
were compared with the reference limit values for radon gas concentrations in indoor environments,
as established by national and international organizations. The radon concentrations measured in all
houses varied between 20.84 and 1325.20 Bq/m>, with a mean value of 307.24 Bg/m® in the Bolvadin
district. The annual effective dose equivalents of the houses were calculated to range from 0.001-
0.033 mSv/y, with an average value of 0.008 mSv/y. Considering an average life expectancy of 70
years, the lifetime cancer risk was calculated to vary between 0,002 X 1073 and 0,12 X 1073, with a
mean value of 0,03 X 1073,

Keywords: Afyonkarahisar, Annual Effective Dose, Bolvadin, Indoor, Lifetime Cancer Risk, Radon.
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Yerkabugunun bilesiminde bulunan agir metaller konsantrasyon ve dagilim yoniinden kayaglarin
kokeni ve yapisal 6zellikler ile dogrudan iliskilidir. Dogal yollardan ya da insan faaliyetleriyle toprak,
su ve bitkilerin biinyesine gecen agir metaller, son derece toksik kirleticilerdir. Ulkemiz kaynaklarinimn
bulunmasinin yani sira, bilimsel yaklagimlar ¢er¢evesinde ¢evre ile uyumlu madencilik kapsaminda
cevresel sorunlar ve bunlarin ¢oziimlerine yonelik olarak MTA Genel Miidiirliigii, buluculuk ruhsati
aldig1 sahalarinda, madencilik faaliyeti Oncesi ortamimn mevcut durumunun (jeojenik) tespit
edilmesine yonelik calismalar da yapmaktadir. Cevherlesme sahalarinda, madencilik Oncesi ve
sonras1 yapilacak olan c¢evresel jeokimya etiitleri ile; sediman, toprak, su ve bitki 6rneklerinde
jeokimyasal temel degerleri (background) belirlenmektedir. Jeokimya analiz sonuglarinin, istatistik
hesaplamalar1 kullanilarak, degerlendirilmesi ile elde edilen veri tabani saglikli kentlesme ve
planlama agisindan 6nem arz etmektedir. Siirdiiriilebilir bir ¢cevre i¢in, ¢cevredeki toksik elementlerin
varlig1 ve dogal degerlerine gore nasil degistigi bilgisine ihtiyag vardir.

2024 yilinda Afyonkarahisar Ili Sandikli Ilcesi, Karacadren ve Kizik Kdyleri yakindaki Kurumumuz
Au, Cu, Mo buluculuk sahasinda cevre jeolojisi ve jeokimyasmna yonelik etiit caligmalar
gerceklestirmistir. 27 km? lik buluculuk sahasini da igine alacak sekilde 54 km? alanda etiit,
ornekleme ve gozlem ¢alismalarinda bulunulmustur. 54 km? lik alan birer km? lik karelere ayrilarak
her bir km? den formasyon degisiklikleri dikkate almarak 66 adet toprak, 56 adet dere sedimani
alinmistir. Ayrica 24 adet suyu kaynagi, 10 adet akarsu/g6l ve 11 adet bitkiden 6rnek alinmistir. Su
ornegi alian her bir noktadan Y'SI Quadro multi probe ile yerinde sicaklik, pH, ¢6ziinmiis katt madde,
elektrik iletkenligi degerleri Ol¢iilmiistiir. Kurumumuz laboratuvarlarinda yapilan analizlerin
sonuglarma gore sahanin jeokimyasal temel degerleri (background) tespit edilmeye calisilmistir.
Buluculuk sahasi yakinindaki yerlesim yerlerinin ¢evresel kirlenme durumunun gostergesi olan
Zenginlesme Faktorii (Ef), Jeobirikim Indeksi (Igeo), Kirlilik Faktorii (Cf) ve Kirlilik Yiikii Indeksi
(PLI) gibi indeksleri hesaplanmistir. Toprak ve dere sedimanmi analiz sonuglarina gore agir metal
birikiminin ne durumda oldugunu gosteren CBS tabanli tematik haritalari ¢izilmistir. Analiz sonuglar
incelendiginde, toprak ve dere sedimanlarindaki zenginlesme faktorii, arsenik acisindan onemli
derecede, kursun ve molibden agisindan orta derecede kirli, Jeobirikim indeksi ise arsenik agisindan
kirlenmis, kursun acisindan orta derecede Kirli, molibden ve kadmiyum agisindan Kirlenmeye
baslamus kirlilik indeksi degerlerine sahiptir. Agirmetal kirliligi/zenginlesmesinin bolgede geligmis
alterasyon ve cevherlesmeyle iligkili oldugunu goriilmektedir. Yo6re halki tarafindan aci su olarak tarif
edilen Kestane deresindeki akarsuyun pH degerinin 4,1-5,0 arasinda asidik aktigi yerinde tespit
edilmistir.

Anahtar Kelimeler: Jeobirikim Indeksi, Jeojenik, Jeokimyasal Temel Deger, Zenginlesme Faktorii.
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ABSTRACT

The concentrations and distribution of heavy metals within the Earth's crust are directly associated
with the origin and structural characteristics of the rocks. Heavy metals, which may accumulate in
soil, water, and vegetation through geogenic processes or anthropogenic activities, are highly toxic
environmental pollutants. In addition to identification of national mineral resources, the General
Directorate of MTA also conducts pre-mining baseline studies in its exploration license areas to
determine the geogenic environmental conditions within the framework of environmentally
responsible mining practices. In mineralized zones, environmental geochemical surveys conducted
before and after mining operations aim to establish geochemical background values for sediment,
soil, water, and plant samples. These datasets, evaluated through statistical methods, form a valuable
foundation for sustainable urban planning and environmental management. To ensure a sustainable
environment, it is essential to understand the presence and variability of toxic elements in relation to
their natural (background) levels.

In 2024, environmental geological and geochemical surveys were conducted by MTA in its Au-Cu-
Mo exploration area near Karacaéren and Kizik Villages, Sandikl district of Afyonkarahisar. The
study covered a total of 54 km? including the 27 km? license area, and involved sampling and
observation activities across this region. The area was divided into 1 km? grid cells, and 66 soil
samples and 56 stream sediment samples were collected based on changes in geological formations.
In addition, 24 spring water samples, 10 stream/lake water samples, and 11 plant samples were
collected. At each water sampling point, in-situ measurements of T, pH, EC, SAL, and TDS were
recorded using a YSI Quadro multi-parameter probe. Laboratory analyses of all collected samples
were performed at MTA laboratories with the aim of defining the geochemical baseline conditions of
the study area. To evaluate potential environmental contamination near residential areas close to the
exploration zone, several contamination indices were calculated, including the Enrichment Factor
(EF), Geoaccumulation Index (I _geo), Contamination Factor (CF), and Pollution Load Index (PLI).
Based on the soil and stream sediment analysis results, GIS-based thematic maps were generated to
illustrate the spatial distribution. The results indicate that, the EF values for As are significantly high,
suggesting notable enrichment; Pb and Mo show moderate enrichment levels. The I geo indicates
show that the area is contaminated with As, moderately polluted with Pb, and initial signs of
contamination with Mo and Cd. These findings suggest that heavy metal contamination/enrichment
in the area is related to advanced alteration and mineralization processes. Additionally, field
observations confirmed that the stream locally known as Kestane Creek—described by residents as
"bitter water"—exhibited acidic pH values of 4.1-5.0, indicating acidic runoff conditions.

Keywords: Enrichment Factor, Geoaccumulation Index, Geochemical Background Values, Geogenic.
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Ulkemizde, tip_ile jeolojinin ilk bulusmasi, 1973 yilina rastlamaktadir. Bu bulusma, Hacettepe
Universitesi Tip Fakiiltesi’'nden Prof. Dr. Y. Izzettin Baris ile Maden Tetkik ve Arama Genel
Midiirligi (MTA)’nden Jeolog Asim Goktepeli arasinda gerceklesmistir. Akabinde, fibroz asbest
mineralleri ile akciger zar1 kanseri (mezotelyoma) arasindaki iliskiyi ortaya ¢ikarmak amaciyla
aragtirmalarda bulunmak iizere, Eskisehir’in Mihaligcik ilgesi ve daha sonra; Cankiri, Elazig, Burdur,
Konya, Kiitahya ve Yozgat’in baz1 kdylerinde ¢alismalarimi stirdiirmiislerdir. Ayni ekip tarafindan,
1975 yilinda, Nevsehir’in Urgiip ilgesine bagli, Karain Kdyiinde, muayene edilen ve réntgen filmleri
cekilen, 200 kisiden 12’sinde, mezotelyoma tespit edilmis, ancak, aliman kaya¢ ve toprak
numunelerinin laboratuvar analizlerinde, hastalik sebebinin asbest olmadigir belirlenmistir.
Devaminda yapilan ¢alismalarda, 1977 yilinda, Giilsehir’in Tuzkdy Beldesi’nde de ayni tip hastalarin
oldugu bilgisi iizerine, bir hastanin akcigerinden alinan numune, Galler’deki Cardiff Universitesi’ne
gonderilmis, Prof. Dr. Frederick David Pooley tarafindan incelenmistir. Pooley, numunede fiziksel
olarak mavi asbeste benzeyen fakat kimyasal yap1 olarak ondan tamamen farkli "Fibréz Zeolit =
Erionit" oldugunu belirlemistir. Bolgedeki caligmalar sonucunda eriyonit mineralinin
mezotelyomaya sebep oldugunun belirlenmesi iizerine, Baris tarafindan, Miilga Afet isleri Genel
Miidiirliigii (AIGM)’ne hitaben yazilan 12 Nisan 1979 tarihli yazida; “Karain ve Tuzkéy de yapilan
arastirma sonucunda akciger zari kanserinin 6zel bir sekli olan mezotelyoma salgininin oldugu, bu
nedenle iki kéyiin ivedi olarak yerlerinin degistirilmesi gerektigi” hususu belirtilmistir.

Tuzkdy ve Karain’de, 2000’11 yillarin basglarinda arastirmalar devam etmis, MTA ve Kanserle Savas
Dairesi Baskanligi’nin raporlar1 geregi, AIGM teknik personelince muhtelif tarihlerde jeolojik etiit
raporlar1 diizenlenmistir. Tuzkdy’de 258 konut ve 20 is yerinin, Karain’de ise kdyilin tamami olan 137
konutun afet riski tastmayan alanlara tasimmasina karar verilmis olup, konut ve is yerleri TOKI’ce
yaptirilarak hak sahiplerine teslim edilmistir.

Bagkanhigimiz ile Hacettepe ve Orta Dogu Teknik Universiteleri arasinda imzalanan protokole gore,
“Jeomedikal Afetlerde Risk Azaltma ve Tuzkéy Ornegi Projesi” kapsaminda; halk saghgina etki
eden jeomedikal afetlerle ilgili risk azaltma ve iyilestirme c¢alismalarina yonelik standart ve
metodolojilerin gelistirilmesi, eriyonit varliginin ve yayilimlarinin belirlenmesi, is siire¢lerinin
olusturulmasi, yapisal ve yapisal olmayan Onlemlere iliskin metodolojilerin gelistirilmesi, 6zel
kimyasal malzemelerin iiretilebilmesi icin AR-GE ¢alismalarinin yapilmasi, arastirma ve gelistirme
sonucunda Ornek uygulamalarin yapilmasi, projeden elde edilecek ¢iktilardan kazanilan tecriibeler
1s181inda; “Jeomedikal Afetlerde Risk Azaltma Kilavuz Kitap¢igr” hazirlanarak, benzer problemlerin
gorildiigi, 61 ilimizin, 379 yerlesim biriminde yapilacak c¢alismalarda kullanilmak {izere
yayginlagtirilmas1 hedeflenmistir. Ayrica, ilgili kamu kurumlarimizla kitapgikla ilgili ¢aligsmalar
devam etmektedir.

Anahtar Kelimeler: Eriyonit, Karain, Mezotelyoma, T1bbi Jeoloji, Tuzkdy.
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ABSTRACT

The first interaction between the fields of medicine and geology in Turkey dates back to 1973. This
pioneering collaboration took place between Prof. Dr. Y. Izzettin Barig from the Faculty of Medicine
at Hacettepe University and Geologist Asim Goktepeli from the General Directorate of Mineral
Research and Exploration (MTA). Subsequently, in an effort to investigate the correlation between
fibrous asbestos minerals and pleural cancer (mesothelioma), research was initiated in the Mihali¢gik
district of Eskisehir. These investigations were later extended to several villages in the provinces of
Cankuri, Eldazig, Burdur, Konya, Kiitahya, and Yozgat. In 1975, the same research team examined 200
residents of Karain Village, located in the Urgiip district of Nevsehir Province, through medical
check-ups and X-ray imaging. Among these individuals, mesothelioma was diagnosed in 12 cases.
However, laboratory analyses of rock and soil samples collected from the area indicated that asbestos
was not the causative agent of the disease. Subsequent investigations revealed that, in 1977, similar
cases of mesothelioma were present in Tuzkéy, a town in the Giilgehir district. A lung tissue sample
from one of the patients was sent to Cardiff University in Wales for analysis by Prof. Dr. Frederick
David Pooley. Pooley determined that the sample contained a fibrous mineral that physically
resembled blue asbestos but was chemically distinct. This mineral was identified as “fibrous zeolite-
erionite”. As a result of the studies conducted in the region, it was determined that erionite was the
etiological factor causing mesothelioma. In a letter dated April 12, 1979, addressed to the former
General Directorate of Disaster Affairs (AIGM), Prof. Dr. Baris stated that “an epidemic of
mesothelioma, a specific form of pleural cancer, was identified in Karain and Tuzkoy, and therefore,
the relocation of these two villages should be undertaken urgently.”

Research activities continued in Tuzkoy and Karain in the early 2000s. Based on the reports prepared
by the General Directorate of Mineral Research and Exploration (MTA) and the Cancer Control
Department, AIGM technical personnel conducted several geological surveys at different times. As a
result, it was decided to relocate 258 houses and 20 workplaces in Tuzkoy, and the entire village of
Karain consisting of 137 houses, to areas without disaster risk. New residences and workplaces were
constructed by the Housing Development Administration of Turkey (TOKI) and delivered to the
rightful owners.

Within the framework of the “Risk Reduction in Geomedical Disasters: The Tuzkoy Case Project”,
conducted under a protocol signed between our institution and Hacettepe University and Middle East
Technical University (METU), several key objectives were pursued. These included,; developing
standards and methodologies for risk reduction and mitigation related to geomedical disasters
affecting public health; identifying the presence and distribution of erionite, establishing operational
workflows, developing methodologies for both structural and non-structural measures, conducting
R&D activities to produce specialized chemical materials, and implementing pilot applications based
on research and development outcomes; drawing on the experience gained through this project, a
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“Geomedical Disaster Risk Reduction Guidebook” was prepared. This guidebook is intended to be
disseminated for use in studies to be carried out in 379 settlements across 61 provinces where similar
problems have been observed. Additionally, collaborative work with relevant public institutions on

the guidebook is still ongoing.

Keywords: Erionite, Karain, Medical Geology, Mesothelioma, Tuzkéy.
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Tuzkdy (Nevsehir), jeojenik kokenli mineral tozlarina bagli yiiksek malign mezotelyoma insidansi
ile dikkat ¢eken kritik bir bolgedir. 1970’11 yillardan bu yana yapilan arastirmalar, bu yliksek oranlarin
baslica nedeninin erionit oldugunu ortaya koymus; bu nedenle yerlesim alani1 2008 yilinda “jeo-tibbi
risk bolgesi” ilan edilerek kismen bagka bir alana taginmistir. Ancak taginma sonrasinda hem eski
hem de yeni yerlesimlerde mezotelyoma vakalarinin ve 6liim oranlarinin yiiksek seyretmesi, ek
cevresel risk faktorlerinin varligina isaret etmektedir. Bu durum, jeojenik kaynakli halk sagligi
sorunlarinin degerlendirildigi alanlarda biitiinciil bir yaklasimin gerekliligini ortaya koymaktadir.

Bu ¢alismada, mineralojik ve jeokimyasal analizleri kapsayan ¢ok disiplinli bir risk degerlendirme
yontemi uygulanmistir. Arastirma kapsaminda sondaj karotlari, kayag mostralari, yap taslari, tarim
ve bahge topraklari, aktif ve pasif toz 6rnekleri ile yeralt1 ve yiizey sularindan 6rnekler toplanmustir.
Havadaki tozun bilesimi ve mevsimsel dagilimini belirlemek amaciyla hakim riizgar yonleri dikkate
alinarak dort mevsim boyunca pasif toz birikim istasyonlar1 kurulmustur. Mineralojik analizler, eski
ve yeni yerlesim alanlarindaki sondaj karotlarinda, ana kaya, toprak ve havadaki tozlarda yiiksek
miktarda erionit liflerinin yan1 sira aktinolit liflerinin de bulundugunu gostermistir. Jeokimyasal
analizler ise arsenik basta olmak iizere bazi agir metal ve toksik elementlerin, 6zellikle ¢ocuklar
acisindan karsinojenik degerlere ulastigini ortaya koymustur.

Elde edilen bulgular, Tuzkdy’deki yliksek mezotelyoma insidansinin yalnizca erionit kaynakli
olmayabilecegini ve birden fazla c¢evresel etmenin eszamanli olarak etkili olabilecegini
gostermektedir. Erionit ve aktinolit lifleri solunabilirlik ve lif morfolojisi acisindan yiiksek saglik
riski tasirken, arsenik kirliligi hem jeojenik hem de antropojenik siireclerle maruziyeti artirmaktadir.
Yeni yerlesim alanindaki hakim riizgar yonii, tarimsal faaliyetler ve yap1 malzemesi kullanim1 da bu
riskin devamini agiklamaktadir.

Sonuglar, Tuzkdy igin c¢oklu cevresel risk faktorlerini iceren entegre bir risk yonetim plani
gerekliligini vurgulamaktadir. Risk azaltma stratejilerinin yalnizca yerlesim alaninin taginmasiyla
simirli kalmamasi; yapr malzemelerinin 1slahi, toz kontrolii, tarim ve su yOnetimi ile halk saglig
farkindalig1 programlarinin biitiinciil bicimde uygulanmasi gerekmektedir. Bu yaklasim, Tuzkody ve
benzeri jeomedikal risk bdlgelerinde siirdiiriilebilir halk saghigi ve c¢evre politikalarinin
olusturulmasina katki saglayacaktir.

Anahtar Kelimeler: Aktinolit, Arsenik, Erionit, Jeomedikal Risk, Tuzkdy.
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ABSTRACT

Tuzkoy (Nevsehir) is a critical region characterized by a high incidence of malignant mesothelioma
associated with geogenic mineral dust exposure. Since the 1970s, numerous studies have identified
erionite as the primary cause of this elevated rate, leading to the partial relocation of the settlement
in 2008 after being declared a “geo-medical risk area”. However, the continued high incidence of
mesothelioma and mortality rates in both old and new settlements indicates the possible presence of
additional environmental risk factors. This highlights the necessity of adopting an integrated
approach to evaluate geogenic public health problems.

In this study, a multidisciplinary risk assessment approach incorporating mineralogical and
geochemical analyses was employed. Core samples, rock outcrops, building stones, agricultural and
garden soils, active and passive air dust samples, as well as groundwater and surface water samples
were collected. To determine the composition and seasonal distribution of airborne dust, Passive
Dust Deposition Stations (PDDS) were established in accordance with prevailing wind directions
and operated throughout four seasons. Mineralogical analyses revealed that, in both the old and new
settlement areas, drill cores, bedrock, soil, and airborne dust contain high amounts of erionite fibers,
along with the presence of actinolite fibers. Geochemical data further indicate that arsenic and other
heavy metals reach carcinogenic levels, posing particular risks to children.

The results demonstrate that the high mesothelioma incidence in Tuzkéy may not be attributed solely
to erionite exposure, but rather to the combined effects of multiple environmental factors. Erionite
and actinolite fibers pose significant health risks due to their respirability and morphology, while
arsenic contamination—of both geogenic and anthropogenic origin—further increases exposure. In
the new settlement, prevailing winds, agricultural activities, and building material usage also
contribute to the persistence of risk.

These findings emphasize the need for an integrated risk management plan addressing multiple
environmental hazards in Tuzkoy. Risk mitigation strategies should extend beyond settlement
relocation to include the remediation of building materials, dust control, agricultural and water
management, and community health awareness programs. Such an approach will support the
development of sustainable public health and environmental policies for Tuzkoy and similar
geomedical risk regions.

Keywords: Actinolite, Arsenic, Erionite, Geomedical Risk, Tuzkoy.
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Diinya genelinde stirekli olarak basta asir1 yagislar, kar ve buzul ergimeleri sonucu olusan tagkin ve
seller, ¢1g, firtina, deprem, kiitle hareketleri (heyelan, camur ve moloz akmasi, kaya diismesi vb.),
orman yanginlari, tasman/zemin ¢okmeleri ve obruklar gibi doga olaylari meydana gelmektedir.
Diinyanin bu giinkii seklini almasini saglayan ve insanlarin kontrolii disinda gelisen bu doga
olaylarina bagli olarak basta insan hayat1 olmak {izere, diger canlilar, yerlesim alanlari, konutlar ve
diger yatirimlara zarar vererek afete doniismektedir.

Obruk Tiirkce bir terim olup kirectasi, mermer, dolomit, dolomitik kirectasi, halit, jips, anhidrit vb.
karbonatl, siilfath ve kloriirlii evaporitik kayaclarin bulundugu karstik alanlarda olusan tipik yer
sekillerinden biri olan ¢cokme dolinlerini tanimlamak i¢in kullanilmaktadir. Coziinebilir karst kayalar1
diinya yiizeyinin yaklasik %20’sini kaplamakta ancak karstlasma genellikle evaporitik ve karbonatl
kayagclarin yayilim gosterdigi buzullarla kapli olmayan kara yiizeyinin %15’inde gériiliir. Ulkemizde
ozellikle Akdeniz kusagi ve Dogu Karadeniz’in glineyinde Paleozoyik ve Mesozoyik yasli karbonath
kayaclar, orta kusakta ise Senozoyik yagli karbonatli ve evaporitik kayaclar bulunmakta olup obruklar
genellikle bu bolgelerde olusmaktadir.

Obruk olusumunda ¢6kmeyi etkileyen baslica dogal faktorler litolojik, yapisal jeolojik, hidrojeolojik,
meteorolojik, jeomorfolojik ve depremselliktir. Ancak giiniimiizde sulama, alt yap1 ¢alismalari, ingaat
faaliyetleri, su — kanalizasyon iletim hatlari, foseptik ve giibre biriktirme alanlari, yeralt1 ve ¢6zelti
madenciligi, ortiilii ¢op ve clirlimiis bitki kokleri, bitki ortiisiiniin azaltilmasi veya kaldirilmasi, agir
is makinalari, barajlar ve diger agir miithendislik yapilar1 gibi yapay yiikler vb. antropojenik faaliyetler
cokmeyi tetiklemektedir.

Obruklar yeni olusumlarda keskin kdseli, boru, baca veya kuyu seklinde olup olustugu yerdeki
insanlar, evcil hayvanlar, diger canlilar ve is makineleri i¢in oldukga tehlikeli olabilmektedir.
Obruklar genellikle yeralti suyuna dogrudan iletim sagladiklar1 i¢in yilizeyden akisla gelen veya
kullanilmayacak nitelikte su bulunduran akiferlerden kaynaklanan kirli sular temiz yeralt1 suyunu
kirletebilmekte ve canli hayatini tehdit etmektedir. Ozellikle tarimsal alanlarda ve kirsal yerlesimlerde
olusan obruklar arazi kaybinin yani sira yore halki icin ciddi bir endise kaynag1 olmakta ve verimlilik
diismektedir. Ayrica baz1 obruklar arazi sahibi tarafindan bilingsiz olarak gelisigiizel doldurulmakta
olup hem saglikl1 bir iyilestirme yapilmamakta hem de obruga doldurulan malzeme yeralt1 suyunu
kirletmektedir. Obruklarin konutlar, isyerleri, karayolu, demiryolu, koprii, viyadiik, tiinel, baraj, golet
vb. mithendislik yapilar1 veya elektrik, su, dogalgaz-petrol iletim hatlarinin altinda olmasi halinde
oldukca genis bir ¢cevreyi olumsuz etkileme potansiyeli vardir.

Anahtar Kelimeler: Doga Kaynakli Afet, Karst, Obruk, Tehlike, Tibbi Jeoloji.
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ABSTRACT

Natural events such as floods and torrents caused by excessive rainfall, snow and glacier melt,
avalanches, storms, earthquakes, mass movements (landslides, mud and debris flows, rockfalls, etc.),
forest fires, subsidence/ground collapse and sinkholes occur continuously around the world. These
natural events, which are beyond human control and have shaped the world as we know it today,
cause damage to human life, other living creatures, settlements, homes and other investments, turning
into disasters.

Obruk is a Turkish term used to describe collapse dolines, which are typical landforms found in
karstic areas containing carbonate, sulphate and chloride evaporitic rocks such as limestone, marble,
dolomite, dolomitic limestone, halite, gypsum, anhydrite, etc. Soluble karst rocks cover approximately
20% of the Earth's surface, but karstification is generally observed 15% of the ice-free land surface,
where evaporitic and carbonate rocks are widespread. In our country, Paleozoic and Mesozoic
carbonate rocks are found particularly in the Mediterranean belt and the southern part of the Eastern
Black Sea, while Cenozoic carbonate and evaporitic rocks are found in the central belt, and sinkholes
generally form in these regions.

The main natural factors affecting collapse in sinkhole formation are lithological, structural
geological, hydrogeological, meteorological, geomorphological and seismic. However, today,
artificial loads such as irrigation, infrastructure works, construction activities, water and sewage
transmission lines, septic tanks and manure storage areas, underground and solution mining, covered
waste and decayed plant roots, reduction or removal of vegetation cover, heavy machinery, dams, and
other heavy engineering structures, etc. trigger collapse.

Sinkholes in newly formed areas are sharp-edged, pipe-shaped, chimney-shaped or well-shaped, and
can be extremely dangerous for people, domestic animals, other living creatures and machinery in
the area where they form. Sinkholes can contaminate clean groundwater and threaten living
organisms, as they often provide direct access to groundwater, allowing dirty water from aquifers that
are either surface runoff or unusable to contaminate clean groundwater. Sinkholes, notably in
agricultural areas and rural settlements, cause land loss and a serious concern for local communities,
while also reducing productivity. Furthermore, some sinkholes are carelessly filled by landowners,
which not only prevents proper remediation but also contaminates the groundwater with the material
used to fill the sinkhole. If sinkholes are located beneath houses, workplaces, roads, railways, bridges,
viaducts, tunnels, dams, reservoirs, etc., or beneath engineering structures or electricity, water,
natural gas and oil transmission lines, they have the potential to negatively affect a very wide area.

Keywords: Hazard, Karst, Medical Geology, Natural Disaster, Sinkhole.
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Pestisitler, tarimsal iiretimde zararli organizmalarin kontrol altina alinmasi1 amaciyla kullanilan toksik
kimyasal bilesiklerdir. Genellikle birden fazla kimyasal maddenin karigimindan olusan
formiilasyonlar halinde bulunurlar. Hem tarimsal iirlinlerde kalinti birakmalar1 hem de g¢evreye
yayilmalar1 nedeniyle 6nemli ¢evresel ve halk saglig1 sorunlarina yol agabilmektedirler. Bu ¢alisma,
Tiirkiye’deki pestisit kullanim miktarlari ile solunum rahatsizlig1 kaynakli 6liimler arasindaki iliskiyi
istatistiksel ve mekansal boyutlariyla incelemeyi amaglamaktadir. Tiirkiye Istatistik Kurumu (TUIK)
tarafindan yayimlanan il bazli resmi veriler kullanilarak Spearman Korelasyon Analizi uygulanmis
ve giiclii bir pozitif iligki tespit edilmistir. Ayrica, bu iliskinin cografi dagilimi gorsellestirilmis ve
mekansal haritalandirma gergeklestirilmistir.

Elde edilen bulgular, pestisit kullanimi ile solunum yolu hastaliklarindan kaynaklanan mortalite
arasinda anlamli ve pozitif yonde bir iligki oldugunu ortaya koymaktadir. Korelasyon katsayisinin
yuksek olmasi ve mekansal haritalarin bu iliskiyi dogrulamasi, pestisitlerin halk sagligi, 6zellikle de
solunum yolu rahatsizliklar1 {izerinde potansiyel bir c¢evresel risk faktorii olabilecegine isaret
etmektedir. Bu ¢alisma tarimsal ilaglamanin yaygin oldugu bdlgelerde halk sagligi politikalarinin
diizenlenmesi ve pestisit maruziyetini azaltacak stratejilerin  gelistirilmesi  gerektigini
vurgulamaktadir.

Anahtar Kelimeler: Mekansal Analiz, Pestisit Kullanimi, Solunum Rahatsizli§i, Spearman
Korelasyonu.
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ABSTRACT

Pesticides are defined as toxic chemical compounds utilized in agricultural production for the
purpose of controlling harmful organisms. These substances are typically found in formulations
consisting of a mixture of multiple chemical substances. These pollutants have the potential to cause
significant environmental and public health problems due to the residues they leave in agricultural
products and their subsequent spread into the environment. The objective of this study is to examine
the relationship between pesticide usage levels in Turkey and deaths caused by respiratory disorders
in statistical and spatial dimensions. The application of Spearman's Correlation Analysis revealed a
strong positive relationship, as evidenced by the use of official provincial-level data published by the
Turkish Statistical Institute (TUIK). Furthermore, the geographical distribution of this relationship
was visualized, and spatial mapping was performed.

The findings indicate a substantial and favorable association between pesticide utilization and
mortality from respiratory diseases. The high correlation coefficient and the confirmation of this
relationship by spatial maps indicate that pesticides may be a potential environmental risk factor for
public health, particularly respiratory disorders. This study underscores the necessity of regulating
public health policies and formulating strategies to mitigate pesticide exposure in regions where
agricultural spraying is pervasive.

Keywords: Pesticide, Respiratory Disorder, Spatial Analysis, Spearman Correlation.
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Bu ¢alisma, Eskisehir kati atik depolama alan1 drenaj bolgesinde su ve toprakta agir metal kirliliginin
varligini ve mevsimsel degisimini belirlemek amaciyla yiiriitiilmiistiir. Calisma kapsaminda, 2021
yilinin, atik drenaj alani igerisinde 30 m derinlikte iki sondaj agilmigtir. Sondajlar arasi mesafe 715
m olup, yeralt1 suyu, ylizey suyu ve alan disindaki Kadirbey Ciftligi’ne ait kaynak suyundan yagish
(May1s) ve kurak (Eyliil) donemlerinde su ornekleri alinmigtir. Ayrica ayni donemlerde toprak
ornekleri toplanmastir.

Su orneklerinde Fe, Cu, Ni, Zn, Pb, Cr, As, Hg, Mn, Co ve Cd gibi agir metallerin yan1 sira pH,
Toplam Céziinmiis Kat1 Madde (TDS), Kimyasal Oksijen Ihtiyac1 (COD), Biyokimyasal Oksijen
Ihtiyac1 (BOD), fenol ve amonyum azotu analiz edilmistir. Elde edilen veriler sizint1 kirlilik indeksi
(LPI), agir metal degerlendirme indeksi (HEI) ve agir metal kirlilik indeksi (HPI) kullanilarak
degerlendirilmistir. LPI degeri 53.46 olup ¢ok kirli su siifim1 géstermektedir. HEI ve HPI degerleri
27.59 olarak hesaplanmis ve bu durum sularin hafif diizeyde etkilendigine isaret etmistir.

Toprak orneklerinde genel olarak ulusal sinir degerlerin altinda agir metal konsantrasyonlari
belirlenmistir. Ancak 6zellikle yagish donemde Co, Ni ve Cr elementlerinde yerel artiglar tespit
edilmistir. Kirlilik derecesi kirlilik faktorii (CF), kirlilik yiikii indeksi (PLI) ve jeo-birikim indeksi
(Igeo) ile hesaplanmis; sonuglar, bolgenin genel olarak diisiik kirlilik seviyesinde oldugunu, ancak
yer yer orta diizeyde birikimlerin bulundugunu gdstermistir. Bulgular bdlgedeki su ve toprak
kalitesinin diizenli araliklarla izlenmesi gerektigini ortaya koymaktadir.

Anahtar Kelimeler: Agir Metal, Atik, Eskisehir, Kirlilik Indeksleri, Toprak ve Su Kirliligi.
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ABSTRACT

This study was conducted to determine the presence and seasonal variation of heavy metal
contamination in water and soil within the drainage area of the Eskisehir solid waste disposal site.
Two boreholes, each 30 m deep, were drilled within the drainage zone in 2021. The distance between
the boreholes was 715 m, and water samples were collected during both the wet (May) and dry
(September) periods from groundwater, surface water, and a spring located at Kadirbey Farm outside
the waste area. Soil samples were also collected during the same periods.

The water samples were analyzed for heavy metals (Fe, Cu, Ni, Zn, Pb, Cr, As, Hg, Mn, Co, and Cd)
as well as pH, Total Dissolved Solids (TDS), Chemical Oxygen Demand (COD), Biochemical Oxygen
Demand (BOD), phenol, and ammonium nitrogen. The obtained data were evaluated using the
Leachate Pollution Index (LPI), Heavy Metal Evaluation Index (HEI), and Heavy Metal Pollution
Index (HPI). The LPI value (53.46) classified the water as highly polluted, while HEI and HPI values
(27.59) indicated slight contamination.

In soil samples, heavy metal concentrations were generally below national regulatory limits;
however, localized increases in Co, Ni, and Cr were observed, particularly during the wet season.
The degree of contamination was assessed using the Contamination Factor (CF), Pollution Load
Index (PLI), and Geoaccumulation Index (Igeo). Results showed that the area generally exhibits low
contamination levels, with moderate accumulation in certain zones. These findings highlight the need
for regular monitoring of water and soil quality in the drainage area.

Keywords: Eskisehir, Heavy Metals, Land(fill, Pollution Indices, Soil and Water Pollution.
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Bu ¢alismanin temel amaci Kirka, Seyitgazi ve Cifteler yoresinde yeriistii, yeralt1 ve sebeke sularinda
arsenik kirliligine dikkat ¢cekmektir. Arsenik¢e zengin sularin uzun siire tiiketilmesinin insanlarda
basta deri lezyonlarina neden oldugu ayrica cesitli kanser olusumlarina da yol agabilecegi
kaydedilmistir. Diinyadaki en biiyiik Na-Borat yataginin bulundugu Kirka yoresinde yiizey ve yeralti
su kaynaklarinda belirlenen bor ve arsenik kirliliginin madencilik faaliyetleri ve bolge yagis
havzasinda bu elementleri i¢ceren formasyonlardaki dogal sizintiyla ilgili oldugu belirlenmistir. Kirka
Belediyesince sebeke suyunda 2014 yilinda yapilan arsenik analiz sonuglarinin 24 pg/l. ila 68 pg/l.
arasinda oldugu rapor edilmistir.

JMO Eskisehir Subesinin 2011 yilinda hazirladig1 raporda, arsenigin Kirka Bor maden sahasi ve atik
havuz sularinin karigtig1 dereler araciligi ile Catoren ve Kunduzlar Barajlarina geldigi ve barajlardan
¢ikan suyun birlestigi Seyitgazi Cayinda arsenik derisimi 24 pg/l. olarak verilmistir. Seyitgazi ovasini
takiben Mahmudiye-Cifteler yoniinde akan Seyitgazi ¢ayinin yer alt1 suyunu devamli olarak besledigi
aciklanmig ve Seyitgazi’nin Yazidere, Cukuragil, Yesilyurt ve Mesudiye Mahalleleri sebeke sularinda
arsenik pg/l olarak sirasiyla 20,1-17.3-26,9 ve 12,5 bulunmustur. Cifteler-Korhasan Mahallesi sebeke
suyu 6rneklerinde 2014 ve 2015 yillarinda yapilan dlgtimlerde 49,2 ile > 20 ug/l arsenik bulundugu
belirtilmistir.

Tiirkiye’de igme sularinda izin verilen arsenik derisimi (TS 266) 50 ng/l iken 2005 yilinda 10 pg/l
indirilerek ve 2008 yilindan itibaren uygulamaya konulmustur. Eskisehir Il Ozel idaresi tarafindan
Kirka ve Korhasan Mahallerinde 2013 igerinde kurulan arsenik aritma tesisleri kanun geregi kisa bir
siire sonra Eskisehir Biiyiiksehir Belediyesine devredilmistir. Her iki aritma tesisinin de agiligindan
kisa bir siire sonra ¢alistirilamadigi belirlenmistir.

Oneriler: 1-Bolgede yeralt1 sularina iliskin hidrojeokimyasal haritalar yapilarak arsenik dagiliminin
belirlenmesi, 2-Ulkemiz sartlarinda; arsenik analizinin gerektirdigi maliyet, hassasiyet ve
giivenilirlik, verimli ve siirdiiriilebilir arsenik giderimi i¢in gerekli ilk yatirim, isletme-bakim
masraflari, teknik alt yapi-eleman eksikligi ve arsenik yogun atik suyun cevreye zarar vermeden
bertaraf sorunlari birlikte ele alinarak irdelenmelidir. 3-OGU Tibbi Jeoloji Arastirma ve Uygulama
Komisyonu ve Biiyiiksehir Belediyesince ortaklaga detayli incelemelerin yapilmasi ve uygulamalarin
takibi Onerilmistir.

Anahtar Sozciikler: Arsenik, Bor, Eskisehir, Kirka.
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ABSTRACT

The main purpose of this study is to draw attention to arsenic pollution in surface, groundwater and
domestic water in Kirka, Seyitgazi and Cifteler regions. Arsenic, which is widely found in nature at
different levels, can reach levels that can be harmful to the environment and human health as a result
of natural and industrial activities. It has been noted that long-term consumption of arsenic-rich
waters causes skin lesions in humans and can also lead to various cancers...It has been recorded that
boron and arsenic pollution detected in surface and groundwater resources in the Kirka region, where
the world's largest Na-Borate deposit is located, is related to mining activities and natural leakage
from formations containing these elements in the region's rainfall basin. Kirka Municipality reported
that arsenic contents of the town s domestic water varied between 24 to 68 ug/l. in 2014.

Chamber of Geological Engineers of Eskisehir indicated that, the arsenic concentration in the Seydi
Stream, where the Kirka Bor mine site and waste pool waters flow into the Catéren and Kunduzlar
Dams via streams, was 24 ug/l. It has been explained that the Seyitgazi stream, which flows in the
Mahmudiye-Cifteler direction following the Seyitgazi plain, continuously feeds the groundwater.
Arsenic levels of 20.1, 17.3, 26.9 and 12.5 ug/l were reported in the mains water of Yazidere,
Cukuragil, Yesilyurt and Mesudiye Neighborhoods of Seyitgazi, respectively. It was stated that the
Cifteler-Korhasan District tap water samples contained arsenic between 49.2 and > 20 ug/l in the
measurements made in 2014 and 2015. The permitted arsenic concentration in drinking water in
Turkey (TS 266) was 50 ug/l, than it was reduced to 10 ug/l in 2005 and was put into effect in 2008.
The arsenic treatment plants established by the Eskisehir Special Provincial Administration in the
Kirka and Korhasan neighborhoods in 2013 were transferred to the Eskisehir Metropolitan
Municipality shortly thereafter, as required by law. It was determined that both treatment plants were
no longer operational shortly after their opening.

Recommendations: 1-Hydrogeochemical maps of groundwater in the region should be prepared to
determine the distribution of arsenic. 2-The cost, sensitivity, and reliability required for arsenic
analysis under our country's conditions, the initial investment required for efficient and sustainable
arsenic removal; the lack of technical personnel; and the environmentally friendly disposal of
arsenic-containing wastewater should be jointly examined. 3-It is recommended that detailed
investigations be conducted jointly by the OGU Medical Geology Research and Application
Commission and the Metropolitan Municipality, and that implementations be monitored.

Keywords: Arsenic, Borax, Eskisehir, Kirka.
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Zemin ve kaya malzemelerinde ger¢eklesen heyelan, kaya diismeleri gibi kiitle hareketleri fiziksel
etkiler ile meydana gelen jeodinamik siirecler olmasi sebebiyle genellikle sadece bu agidan
degerlendirilmektedirler. Fakat kiitle hareketleri tibbi jeoloji ¢alismalar1 6zelinde de yiiksek 6neme
sahip kimyasal ve ¢evresel sonuglar meydana getirebilmektedir. Yani bir kiitle hareketi sadece fiziksel
bir hareket anlamina gelmemekle birlikte ayni zamanda yer altinda gomiilii olarak bulunan
jeokimyasal olarak zengin yiizeyleri de agiga cikarabilmektedir. Kiitle hareketleri ile agir metal
ve/veya toksik elementlerin hareketliligi baslayabilir ya da hizlanabilir. Bu olaylar ile ¢evresel denge
bozulabilir devaminda ise zincirleme gelisen reaksiyonlar tetiklenebilir. Bu siiregler insan sagligi
acisindan riskli elementlerin suya, topraga ve havaya karismasina neden olabilir.

Kiitle hareketleri hidrojeolojik sistemlere de etki etmekte akiferlerin yollarin1 degistirebilmektedir.
Bu sebeple kirli bolgeler temiz su alanlariyla birlesebilmekte ve suyun pH dengesi bozulabilmektedir.
Tiim bu degisimler sebebiyle igme suyu kaynaklarinda ani ve yiiksek toksisite artis1 gergeklesebilir.
Agir metal icerikli malzemenin yeni alanlara taginmasi, bu bolgelerde yetisen tarimsal {iriinler
iizerinde etkili olabilir ve dolayisiyla agir metallerin besin zinciri yoluyla insanlara maruziyetine
neden olabilir. Kiitle hareketleri sirasinda olusan PM2.5, PM10 gibi ince taneli tozlar ortaya ¢ikabilir,
bu ince malzemeler solunarak, solunum yolu hastaliklar1 gibi saglik sorunlarini tetikleyebilir. Tibbi
jeolojik riskler agisindan kiitle hareketlerinin degerlendirilmesi, yalnizca fiziki olarak degil aym
zamanda kimyasal ve biyolojik risklerin de izlenmesini gerektirir.

Sonug olarak heyelan, kaya diigmeleri gibi kiitle hareketleri, jeolojik-jeomekanik bir tehlike olmanin
Otesinde, insan sagligin1 dogrudan veya dolayli etkileyen dnemli bir ¢evresel halk sagligi problemi
olarak da goriilmelidir. Bu nedenle tibbi jeolojik boyutunun arastirilmasi ve izleme g¢alismalarina

entegre edilmesi biiyiik 6nem tasir.

Anahtar Kelimeler: Agir Metal, Heyelan, Hidrojeoloji, Kiitle Hareketleri, Tibbi Jeoloji.
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ABSTRACT

Mass movements in soil and rock, such as landslides and rock falls, are generally evaluated solely
from this perspective because they are geodynamic processes driven by mechanical forcing. However,
mass movements can also have significant chemical and environmental consequences, particularly
in medical geology studies. Specifically, mass movements constitute not only physical displacement
events but also mechanisms capable of exhuming previously buried, geochemically enriched
substrates. These gravitational disturbances may initiate or amplify the mobilization of heavy metals
and potentially toxic elements (PTEs). These events can disrupt the environmental balance and
subsequently trigger chain reactions. These processes can lead to the release of elements that pose a
health risk into water, soil, and air.

Mass movements can also affect hydrogeological systems and alter the paths of aquifers.
Consequently, polluted areas can merge with clean water areas, disrupting the water's pH balance.
All these changes can lead to a sudden and significant increase in toxicity in drinking water sources.
The transport of heavy metal-containing materials to new areas can impact agricultural crops grown
in these areas, thereby exposing people to heavy metals through the food chain. Fine-grained dust
such as PM2.5 and PM10 can be generated during mass movements. These fine particles can be
inhaled and trigger health problems such as respiratory illnesses. Assessing mass movements in terms
of medical geological risks requires monitoring not only physical but also chemical and biological
risks.

Consequently, mass movements such as landslides and rockfalls should not only be considered
geological and geomechanical hazards but also significant environmental and public health problems
that directly or indirectly impact human health. Therefore, the investigation of their medical
geological dimensions and the integration of such considerations into systematic monitoring
protocols constitutes a critical imperative for comprehensive risk assessment and mitigation
strategies.

Keywords: Heavy Metals, Hydrogeology, Landslides, Mass Movements, Medical Geology.
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Bu calisma, Izmir niifusunun yaklasik %25’ini barindiran kent merkezinde (Bayrakli, Bornova ve
Konak ilgeleri) bulunan toprak tabakalarinin jeokimyasal ve mineralojik 6zelliklerini inceleyerek, bu
ozelliklerin insan sagligina dair olusturabilecegi potansiyel riskleri biitiinlesik bir yaklasimla
degerlendirmeyi amaclamistir. Calisma kapsaminda, belirlenen karelaj (2x2 km) sistemi iizerinden
2021 ve 2023 yillarinda iki farkli donemde kaya, toprak ve sediman 6rnekleri toplanmistir.

Metodolojik altyapi; 73 elementin ICP-AES ve ICP-MS yontemleriyle jeokimyasal analizine, XRD
yontemiyle mineralojik bilesimlerin belirlenmesine ve lazer difraksiyon yontemiyle tane boyu
dagilimlarinin incelenmesine dayanmaktadir. Elde edilen verilerle ABD Cevre Koruma Ajansi
(USEPA) protokolleri gercevesinde ¢ocuklar, kadinlar ve erkekler i¢in kanserojen ve kanserojen
olmayan (Tehlike Indeksi-HI) risk hesaplamalar1 yapilmistir. Ayrica, risk parametreleri ile mineralojik
bilesenler arasindaki iligski Pearson korelasyon matrisleri ile irdelenmistir.

Analiz sonuglari, ¢alisma alanindaki topraklarda Arsenik (As), Kursun (Pb), Antimon (Sb),
Kadmiyum (Cd) ve Nikel (Ni) konsantrasyonlarinin yer yer diinya toprak ortalamalarini ve tetikleyici
eylem degerlerini astigin1 gostermektedir. XRD analizlerinde kuvars, kalsit, feldispat ve mikanin yani
sira kaolinit, illit, montmorillonit gibi kil mineralleri tespit edilmistir. Istatistiksel analizler, dzellikle
kaolinit gibi kil mineralleri ile risk degerleri arasinda pozitif korelasyonlar oldugunu ortaya
koymustur.

Risk degerlendirmesi sonucunda; kanserojen riskin tiim gruplar i¢in var oldugu, ancak ¢ocuklar i¢in
bu riskin yetigkinlere gore belirgin sekilde daha yiiksek oldugu saptanmistir. Kanserojen olmayan
riskler (HI) acisindan da en yiiksek risk grubunu yine ¢ocuklar olusturmaktadir. Kirliligin kaynaginin
biiylik 6lciide jeojenik (mineralizasyon ve volkanizma kokenli) oldugu, ancak kentsel planlamada
biyoerisilebilirlik faktoriiniin de dikkate alinmasi gerektigi sonucuna varilmastir.

Anahtar Kelimeler: Arsenik, Jeojenik, Kanserojen Olmayan Risk, Kanserojen Risk,
Mikroboélgelendirme.
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ABSTRACT

This study aims to examine the geochemical and mineralogical properties of the soil in the Lzmir city
centre (Bayrakli, Bornova and Konak districts), which is home to approximately 25% of the
population, and to assess the possible potential risks of these properties to human health using an
integrated approach. Within the scope of the study, rock, soil, and sediment samples were collected
in two different periods, in 2021 and 2023, using a defined grid system.

The methodological framework is based on the geochemical analysis of 73 elements using ICP-AES
and ICP-MS methods, the determination of mineralogical compositions using XRD method, and the
examination of particle size distributions using laser diffraction methods. Using the data obtained,
carcinogenic and non-carcinogenic (Hazard Index-HI) risk calculations were performed for children,
women, and men within the framework of the US Environmental Protection Agency (USEPA)
protocols. Furthermore, the relationship between risk parameters and mineralogical components was
examined using Pearson correlation matrices.

The analysis results indicate that the concentrations of arsenic (As), lead (Pb), antimony (Sb),
cadmium (Cd) and nickel (Ni) in the soils of the study area exceed the global soil averages and trigger
action values in some places. XRD analyses detected quartz, calcite, feldspar and mica, as well as
clay minerals such as kaolinite, illite and montmorillonite. Statistical analyses revealed positive
correlations between risk values and clay minerals, particularly kaolinite.

The risk assessment revealed that carcinogenic risk exists for all groups, but this risk is significantly
higher for children than for adults. Children also constitute the highest risk group in terms of non-
carcinogenic risks (HI). The finding was that the pollution source is predominantly geogenic
(stemming from mineralization and volcanism), yet the factor of bioaccessibility must also be taken
into account during urban planning.

Keywords: Arsenic, Carcinogenic Risk, Geogenic, Non-Carcinogenic Risk, Microzoning.
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Parkinson hastaligi, dopaminerjik noron kaybi ile karakterize, ilerleyici bir ndrodejeneratif
bozukluktur. Genetik faktorlerin yanmi sira, ¢evresel ve jeokimyasal agir metal maruziyetlerinin
Parkinson riskinde 6nemli rol oynadig1 giderek daha fazla kanitla desteklenmektedir. Mangan (Mn),
kursun (Pb), demir (Fe), civa (Hg) ve arsenik (As) gibi metallerin ¢evrede birikimi, oksidatif stres,
mitokondriyal fonskiyon bozukluklar1 ve asir1 protein katlanmasi/birikimi gibi hiicresel
mekanizmalar ilizerinden dopamin metabolizmasint bozmakta ve merkezi sinir sisteminde kalict
hasara yol acabilmektedir. Epidemiyolojik calismalar, agir metalce zengin bolgelerde Parkinson
prevalansinin énemli 6lgiide arttigin1 gostermektedir. Mn madenciligi yapilan alanlar ile Pb ve As
yogunlugu yiiksek kirsal bolgelerde Parkinson insidansinin anlamli sekilde arttigi rapor edilmistir.
Beyin dokusu analizlerinde Fe ve Hg birikimlerinin Parkinson patolojisiyle dogrudan ortiistiigii
saptanmistir. Tiirkiye’de Dogu Anadolu’daki Mn yataklari, Karadeniz’deki Pb-Zn damarlar1 ve Bati
Anadolu’daki arsenikli jeotermal alanlar potansiyel ¢evresel risk bolgeleridir. Bu baglamda, tibbi
jeoloji aragtirmalarinin jeokimyasal haritalama, biyobelirteg 6l¢iimleri ve epidemiyolojik verilerle
biitiinlestirilmesi, Parkinson’un ¢evresel etiyolojisinin aydinlatilmasinda kritik dneme sahiptir.

ArcGIS tabanlt mekansal analizler, ¢evresel toksinlerin cografi dagilimi ile Parkinson hastalig
kiimelenmeleri arasindaki iliskileri ortaya koymak igin giiclii bir bilimsel yaklasim sunmaktadir.
Baslangigta miihendislik ve cevre yonetimi uygulamalar icin gelistirilen ArcGIS, gilinlimiizde
hastaliklarin cografi ve jeokimyasal boyutlarini ortaya ¢ikarmada doniistiiriicii bir rol oynamaktadir.
Bu durum, jeoloji, miihendislik ve biyomedikal bilimlerin bir araya geldigi disiplinler arasi is
birliginin, hastaliklarin nedenlerini anlamada ne kadar 6nemli oldugunu gostermektedir. Sonug
olarak, agir metal birikimleri uygun cevresel izleme ve halk sagligi dnlemleriyle azaltilabilir risk
faktorleri arasinda yer almaktadir. Mekansal modelleme ve jeokimyasal veri entegrasyonu ile
desteklenen disiplinler arast yaklagimlar, Parkinson’un Onlenebilir ¢evresel bilesenlerinin
belirlenmesine ve toplum sagligin1 korumaya yonelik stratejilerin gelistirilmesine énemli katkilar
saglayacaktir.

Anahtar Kelimeler: Agir Metaller, Dopamin, Norotoksisite, Parkinson.
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ABSTRACT

Parkinson's disease is a progressive neurodegenerative disorder characterised by the loss of
dopaminergic neurons in the substantia nigra pars compacta. In addition to genetic predisposition,
there is growing evidence that exposure to heavy metals in the environment and in the geochemical
environment plays a significant role in increasing the risk of Parkinson's disease. Metals such as
manganese (Mn), lead (Pb), iron (Fe), mercury (Hg) and arsenic (As) build up in the environment
and can damage the dopaminergic system permanently through cellular mechanisms, including
oxidative stress, mitochondrial dysfunction and abnormal protein aggregation. Epidemiological
studies have shown that Parkinson's disease is significantly more prevalent in regions with elevated
concentrations of heavy metals. Research conducted in manganese (Mn) mining areas, lead (Pb)-
and arsenic (As)-rich rural zones, and geothermal fields contaminated with arsenic supports this
association. Neuropathological analyses also demonstrate that iron (Fe) and mercury (Hg)
accumulation in brain tissue directly overlaps with Parkinson's disease pathology. In Turkey,
manganese deposits in eastern Anatolia, lead-zinc veins in the Black Sea region, and arsenic-bearing
geothermal areas in western Anatolia represent potential environmental risk zones. Therefore,
integrating geochemical mapping, biomarker analysis, and epidemiological data within medical
geology frameworks is critical to understanding the environmental aetiology of PD.

Spatial analysis based on ArcGIS provides a powerful scientific approach for identifying correlations
between the distribution of environmental toxins and PD clustering. Although originally developed
for engineering and environmental management, ArcGIS now plays a transformative role in revealing
the geographical and geochemical aspects of disease causation. Its application to medical geology
and public health shows how collaboration across disciplines linking geology, engineering and
biomedical sciencesn can provide valuable insights into the mechanisms of neurodegenerative
diseases. In conclusion, heavy metal accumulation is a modifiable environmental risk factor that can
be mitigated through effective monitoring and public health interventions. Interdisciplinary
approaches supported by spatial modelling and geochemical data integration are essential for
identifying preventable environmental factors contributing to Parkinson's disease and for developing
proactive community health protection strategies.

Keywords: Dopamin, Heavy Metals, Neurotoxicity, Parkinson.
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Floriir maruziyetinin insan sagligr tiizerindeki etkileri uzun siiredir arastirilmakla birlikte,
kardiyovaskiiler sistemle iliskisi gorece daha az ¢alisilmistir. Son yillarda yapilan epidemiyolojik ve
deneysel caligmalar, igme suyuyla alinan yiiksek diizeyde floriirlin primer hipertansiyon gelisiminde
rol oynayabilecegine isaret etmektedir. Primer hipertansiyon, endotelin-1 ve tromboksan-2 gibi artmis
vazokonstriktor diizeyleri, oksidatif stres, vaskiiler inflamasyon, aort sertligi ve magnezyum eksikligi
gibi mekanizmalarla iliskilendirilmektedir. Hayvan deneylerinde floriiriin kalp kasi fonksiyonunu
zayiflatabildigi, aortada elastikiyet kaybina yol agabildigi ve hemodinamik bozulmalara neden
olabildigi bildirilmistir. Insan ¢alismalarinda ise floriir maruziyetinin sistolik ve diyastolik kan basinci
artis1, sol atriyum genislemesi ve hipertansiyon prevalansinda belirgin ytikselis ile baglantili oldugu
gosterilmistir. Cin ve Iran’da yapilan epidemiyolojik arastirmalar, igme suyu floriir diizeyleri ile
hipertansiyon siklig1 arasinda istatistiksel olarak anlamli korelasyonlar ortaya koymustur. Tiirkiye’de
ise endemik florozis bolgelerinde aort elastikiyetinde azalma ve sol ventrikiil fonksiyon bozukluklar
yapilan caligmalarla ortaya konmustur. Ayrica oksidatif stresin, endotelin-1 ve tromboksan
diizeylerindeki artisin ve magnezyum eksikliginin floriir kaynakli hipertansiyon mekanizmasinda
onemli rol oynadig1 anlasilmaktadir. Bu bulgular, sudan kaynaklanan floriiriin yalnizca iskelet ve dis
sagligi sorunlarma degil, ayni zamanda kardiyovaskiiler risklere de yol acabilecegini
diistindiirmektedir. Mevcut veriler, primer hipertansiyon ile florlir maruziyeti arasindaki iliskinin daha
kapsamli ve eslik eden diger faktorlerin kontrol edildigi calismalarda arastirilmasini gerekli
kilmaktadir.

Anahtar Kelimeler: Floriir, igme Suyu, Primer Hipertansiyon, Oksidatif Stres, Tibbi Jeoloji.
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ABSTRACT

Although the health effects of fluoride exposure have been investigated for many years, its
relationship with the cardiovascular system has been studied relatively less. Recent epidemiological
and experimental research indicates that high levels of fluoride intake through drinking water may
contribute to the development of primary hypertension. Primary hypertension is associated with
mechanisms such as increased levels of vasoconstrictors, including endothelin-1 and thromboxane-
2, oxidative stress, vascular inflammation, aortic stiffness, and magnesium deficiency. Animal
experiments have reported that fluoride can impair myocardial function, reduce aortic elasticity, and
lead to hemodynamic disturbances. In human studies, fluoride exposure has been linked to increased
systolic and diastolic blood pressure, left atrial enlargement, and a significant rise in the prevalence
of hypertension. Epidemiological studies in China and Iran have demonstrated statistically
significant correlations between drinking water fluoride concentrations and hypertension rates. In
Turkey, investigations in regions with endemic fluorosis have revealed reduced aortic elasticity and
impaired left ventricular function. Moreover, oxidative stress, elevated endothelin-1 and thromboxane
levels, and magnesium deficiency are considered important in the pathophysiology of fluoride-
induced hypertension. These findings suggest that fluoride in drinking water may not only cause
skeletal and dental fluorosis but also contribute to cardiovascular risks. Current evidence
underscores the need for more comprehensive studies in which the association between fluoride
exposure and primary hypertension is evaluated with appropriate control of confounding factors.

Keywords: Drinking Water, Fluoride, Medical Geology, Oxidative Stress, Primary Hypertension.
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Madenler, saglik endiistrisinde genis bir kullanim alanina sahip stratejik dogal kaynaklardir. Tibbi
jeoloji disiplini, bu kaynaklarin insan saglig1 ve ¢evresel etkilerinin degerlendirilmesinde 6nemli bir
aractir. Tlrkiye’nin 6nemli maden rezervlerine sahip bdlgelerinden biri olan Eskisehir, 6zellikle bor
mineralleri, manyezit, barit, feldispat, kaolin ve krom gibi saglik endiistrisinde degerlendirilebilecek
mineraller acisindan dikkat ¢ekmektedir. Bu ¢alisma, Eskisehir ili 6zelinde saglik endiistrisinde
kullanilan madenlerin mevcut durumunu, kullanim alanlarim1i ve olast saglhk etkilerini
degerlendirmeyi amaclamaktadir.

Manyezit (MgCOs) ve tlirevleri, farmasotik ve gida takviyesi sektoriinde magnezyum kaynagi olarak
yaygin bigimde kullanilmaktadir. Barit (BaSO4) medikal goriintiileme tekniklerinde kontrast madde
olarak, feldispat ve silika tiirevleri ise dis¢ilik ve cerrahi implant malzemelerinde yer almaktadir.
Eskisehir’de bu minerallerin ¢ikarilmasi ve islenmesi siiregleri hem is¢i sagligi hem de cevresel
etkiler bakimindan dikkatle ele alinmasi gereken riskler barindirmaktadir. Ozellikle toz emisyonu,
agir metal maruziyeti ve endiistriyel atik yonetimi eksiklikleri, ¢cevresel saglik acgisindan potansiyel
tehdit olusturmaktadir.

Sonug olarak Eskisehir, saglik endiistrisi agisindan stratejik degere sahip madenlerin yogun olarak
bulundugu bir bolgedir. Bu kaynaklarin siirdiiriilebilir yonetimi; ekonomik deger yaratmanin yani sira
halk sagliginin korunmasi agisindan da biiylik 6nem tasimaktadir. Tibbi jeoloji temelli saha
arastirmalar1  ve ¢evresel izleme c¢aligmalari, madencilik faaliyetlerinin saglik odakh
degerlendirilmesi i¢in kritik bir gerekliliktir.

Anahtar Kelimeler: Barit, Eskisehir, Maden Y6netimi, Manyezit, Saglik Endiistrisi.
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ABSTRACT

Minerals are strategic natural resources with wide applications in the health industry. The discipline
of medical geology provides an important framework for evaluating the human health and
environmental implications of these resources. Eskisehir, one of Tiirkiye's key mineral-rich regions,
is notable for its reserves of boron minerals, magnesite, barite, feldspar, kaolin, and chromite
minerals with potential value in pharmaceutical and medical technologies. This study aims to
evaluate the current status, industrial applications, and potential health effects of minerals utilized
in the health sector within the Eskigehir region.

Magnesite (MgCQOs) and its derivatives are widely used in the pharmaceutical and food supplement
industries as a source of magnesium. Barite (BaSO.) serves as a contrast agent in medical imaging,
while feldspar and silica derivatives are employed in dental and surgical implant materials. The
extraction and processing of these minerals in Eskigehir present occupational and environmental
health risks that require careful assessment. In particular, dust emissions, heavy metal exposure, and
deficiencies in industrial waste management represent potential environmental health threats.

In conclusion, Eskigehir is a region of strategic importance due to its concentration of minerals
applicable to the health industry. The sustainable management of these resources is crucial not only
for generating economic value but also for safeguarding public health. Field-based medical geology
studies and environmental monitoring programs are essential for health-oriented evaluation of
mining activities.

Keywords: Barite, Eskisehir, Health Industry, Magnesite, Mineral Management.
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Tiirkiye, jeokimyasal ¢esitliligi ve farkli iklim kosullariyla bir¢ok ekstrem habitat1 barindirmaktadir.
Bu habitatlar arasinda yer alan hipersalin, alkalin veya mineral agisindan zengin goller, ekstremofilik
mikroorganizmalarin dogal rezervuarlar olarak dikkat cekmektedir. Tuz Golii, Acigdl, Van Golii ve
cevresindeki tuzlu ve soda karakterli sucul ekosistemler; bakteriler, arkeler, mikroalgler ve
mikrofunguslar acisindan 6nemli mikrobiyal cesitlilik géstermektedir. Son yillarda yapilan izolasyon,
identifikasyon ve biyoteknolojik potansiyelleri belirleme ¢aligsmalari, bu gollerdeki gesitliligi ortaya
koyarken, elde edilen mikroorganizmalarin ¢esitli biyoaktif metabolitleri liretme kapasitesine sahip
oldugunu da gostermektedir.

Tuz Golii’nden izole edilen Penicillium flavigenum’un etil asetat ekstraktinda belirgin antioksidan ve
antiproliferatif aktivite saptanmis; ayni ekosistemden elde edilen haloarkeal suslarin ise 1sikla
etkilesimli protein irettigi bildirilmistir. Aym1 bolgeden elde edilen halofilik bakterilerin
osmoregiilator metabolitleri yiliksek verimde sentezleyebildigi gosterilmis, bu bilesiklerin
biyoteknolojik ve dermokozmetik uygulamalarda kullanilabilecegi vurgulanmistir. Acigél’den izole
edilen 52 mikrofungus izolatinin cogunda antimikrobiyal ve antioksidan aktivite tespit edilmis; ayrica
bu izolatlarin metal nanoparcacik sentez kapasitesine sahip olduklari belirlenmistir. Hipersalin
gollerden elde edilen Dunaliella tiirleri ise ekstrem kosullarda gliserol biriktirme 6zellikleriyle dikkat
cekmistir.

Bu bulgular, Tiirkiye’nin ekstrem gollerinin yalnizca biyolojik ¢esitlilik agisindan degil, aym
zamanda yeni dogal biyoaktif bilesiklerin kaynag1 olabilecek potansiyeliyle de stratejik dneme sahip
oldugunu gostermektedir. Bu ekosistemlerde yasayan mikroorganizmalar, ¢evresel stres kosullarina
adaptasyon sirasinda yliksek kimyasal ¢esitlilikte sekonder metabolitler iiretmekte, bu da farmasoétik,
kozmetik ve biyoteknolojik uygulamalarda yeni molekiil kesifleri i¢in degerli bir zemin
olusturmaktadir. Dolayisiyla, bu gollerin mikrobiyal ¢esitliliginin korunmasi, siirdiiriilebilir
biyoteknolojik arastirmalar agisindan kritik 6neme sahiptir.

Anahtar Kelimeler: Bakteri, Biyoteknoloji, Ekstremofilik, Mikrofungus, Sekonder Metabolit.
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ABSTRACT

Tiirkiye hosts a wide range of extreme habitats due to its geochemical diversity and varied climatic
conditions. Among these habitats, hypersaline, alkaline, and mineral-rich lakes stand out as natural
reservoirs of extremophilic microorganisms. Aquatic ecosystems such as Lake Tuz, Lake Acigél, and
Lake Van, as well as surrounding saline and soda lakes, exhibit remarkable microbial diversity,
including bacteria, archaea, microalgae, and microfungi. Recent studies focusing on the isolation,
identification, and biotechnological potential of these microorganisms have revealed their ability to
produce diverse bioactive metabolites.

Ethyl acetate extracts of Penicillium flavigenum isolated from Lake Tuz have shown pronounced
antioxidant and antiproliferative activity, while haloarchaeal strains from the same ecosystem were
reported to produce light-interacting proteins. Halophilic bacteria from this region have
demonstrated the ability to synthesize osmoregulatory metabolites at high yields, suggesting their
potential use in biotechnological and dermocosmetic applications. Similarly, 52 microfungal isolates
obtained from Lake Acigol exhibited significant antimicrobial and antioxidant activities, and several
strains displayed capacity for metal nanoparticle biosynthesis. Dunaliella species isolated from
hypersaline lakes have also attracted attention for their ability to accumulate glycerol under extreme
conditions.

These findings highlight that the hypersaline lakes of Tiirkiye are not only valuable for their microbial
diversity but also represent strategic ecosystems for the discovery of new natural bioactive
compounds. Microorganisms inhabiting these environments produce chemically diverse secondary
metabolites as adaptive responses to extreme stress conditions, providing a rich foundation for
pharmaceutical, cosmetic, and biotechnological applications. Therefore, preserving the microbial
diversity of these lakes is of critical importance for the sustainability of future biotechnological
research.

Keywords: Bacteria, Biotechnology, Extremophilic, Metabolites, Microfungi, Secondary.
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Tiirkiye’nin glineybatisinda yer alan Tekirova ofiyoliti, Toros ofiyolit kusaginda, Antalya Kompleksi
icerisinde yer almaktadir. Bu ofiyolitlerin alt seviyelerinde bulunan ultramafik-mafik kayaglar izole
dayklar tarafindan kesilmektedir. Bu ¢alismada, s6z konusu izole dayklarin dogal radyoniiklid
aktivite konsantrasyonlarinin ve bunlara bagl olarak radyolojik risk parametrelerinin belirlenmesi
amaglanmustir.

Dayklarin 22°Ra degerleri 0.25-2.30, 2*2Th degerleri 0.40-3.70 ve *“°K degerleri 1.0-62.0 Bg/kg™
arasindadir. Ortalama ??°Ra, 2**Th ve *°K degerleri uluslararasi kabul edilen sinir degerlerin altinda
bulunmustur. Bununla birlikte “°K degerleri, kabul edilen smir degerlerin altinda olmasina ragmen
diger radyoniiklidlere gore daha yiiksek seviyededir.

Elde edilen verilere dayanarak radyum esdeger aktivitesi, i¢ ve dis tehlike indeksleri, yillik etkin doz
degerleri, yasam boyu kanser risk oram1 ve genetik doz degeri gibi radyolojik parametreler
hesaplanmigtir. Tiim parametrelerin UNSCEAR (2000) tarafindan onerilen sinir degerlerin altinda
oldugu belirlenmistir.

Sonug olarak, Tekirova ofiyoliti izole dayklarin dogal radyoniiklid icerikleri ve bu degerlere gore
hesaplanan radyolojik risk parametreleri géz 6niine alindiginda, bu kayaglarin radyolojik agidan ¢evre
ve insan sagligma herhangi bir risk olusturmadigi belirlenmistir. Ancak, bu kayaglarin *°K
konsantrasyonlarinin gorece yiiksek olusu, icerigindeki mineral bilesiminde alterasyon siire¢lerinin
etkili oldugunu diisiindiirmektedir.

Anahtar Kelimeler: Dogal Radyoniiklidler, izole Dayklar, Radyolojik Parametreler, Tekirova
Ofiyoliti, Tibbi Jeoloji.
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ABSTRACT

The Tekirova Ophiolite, located in southwestern Turkey, is part of the Tauride ophiolite belt within
the Antalya Complex. The ultramafic-mafic rocks at the lower structural levels of this ophiolite
sequence are crosscut by isolated dikes. This study investigates the natural radionuclide activity
concentrations of these dikes and, consequently, evaluates the associated radiological risk
parameters.

The activity concentrations of *’°Ra, *>Th, and *°K range from 0.25 to 2.30 Bq/kg, 0.40 to 3.70 Bq/kg,
and 1.0 to 62.0 Bg/kg, respectively. The mean values of **Ra, *>Th, and *°K were found to be below
internationally accepted threshold values. Nevertheless, although the “°K concentrations remain
below the recommended limits, they are relatively elevated compared to the other radionuclides.

Based on the measured data, radiological parameters including radium equivalent activity (Raeq),
internal and external hazard indices (Hin, Hex), annual effective dose equivalent (AEDE), lifetime
cancer risk (ELCR), and the absorbed gamma dose rate (D) were calculated. All calculated values
were below the limit levels proposed by UNSCEAR (2000).

In conclusion, the natural radionuclide concentrations and radiological risk parameters of the
isolated dikes within the Tekirova ophiolite indicate that these rocks do not pose any radiological
hazard to the environment or to human health. However, the relatively high *°K concentrations
suggest that alteration processes may have significantly influenced their mineralogical composition.

Keywords: Isolated Dikes, Medical Geology, Natural Radionuclides, Radiological Parameters,
Tekirova Ophiolite.
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Agir metaller, endiistriyel faaliyetler, madencilik ve tarimsal uygulamalar gibi antropojenik kaynakli
stirecler sonucunda dogal kaynaklarda kirlilige neden olmaktadir. Bu metaller dogada biyolojik olarak
parcalanamadiklar i¢in 6zellikle canli organizmalar {izerinde ciddi toksik etkiler olusturmaktadir.
Besin zincirine dahil olan agir metaller, bitkisel ve hayvansal gidalarla insan viicuduna alinmasi,
bobrek ve karaciger yetmezligi, kanser olusumu ve ndrolojik fonksiyon bozukluklar1 gibi ¢esitli ciddi
saglik problemlerine neden olabilmektedir.

Bu nedenle, toprak ve su gibi dogal ortamlarda toksik seviyelere ulasan agir metallerin
uzaklastirilmasi ve bu alanlarin etkili ve siirdiiriilebilir yontemlerle temizlenmesi giiniimiizde zorunlu
hale gelmistir. Bu amagla fiziksel, kimyasal ve biyolojik aritma ydntemleri kullanilmaktadir. Bu
yontemler arasinda en ekonomik ve ¢evre dostu yaklasim ise fitoremediasyondur. Fitoremediasyon,
agir metallerle kirlenmis toprak ve sularin belirli bitkiler kullanilarak temizlenmesine dayanan bir
yontemdir. Bu yontemde kullanilacak bitkilerin bol yesil aksamli, yiiksek metal toleransina sahip,
hizl1 biiyiiyen ve genis iklim-toprak adaptasyon yetenegine sahip olmasi1 gerekmektedir.

Genetik miihendisligi uygulamalar1 ve rizosfer mikroorganizmalariin kullanimiyla, bitkilerin metal
alim kapasitelerini artirmaya yonelik giincel ¢alismalar yiiriitilmektedir. Ayrica, temizleme
etkinligini artirmak amaciyla selat ve humik asit gibi kimyasal diizenleyicilerin etkileri de
arastiritlmaktadir. Bu aragtirmalar, fitoremediasyonun agir metal kirliligiyle miicadelede
stirdiiriilebilir ve uygulanabilir bir ¢6ziim sundugunu gdstermektedir. Ancak yontemin basarisi;
toprak 6zellikleri, metal tiirii, bitki se¢imi ve ¢evresel kosullar gibi faktorlere bagli olarak degiskenlik
gostermektedir. Bu nedenle, sahaya 6zgii kosullarin dikkate alindig1, uzun vadeli ve ¢ok disiplinli
caligmalara ihtiya¢ duyulmaktadir.

Bu derleme ¢aligmasinda, agir metal ile kirlenmis topraklarin fitoremediasyonu (6rnegin, transgenik
bitkiler ve selat uygulamalar1 yoluyla) lizerine se¢ilmis ¢alismalar tartisilmaktadir.

Anahtar Kelimeler: Agir Metal, Fitoremediasyon, Hiperakiimiilator Bitki, Kirlilik, Transgenik Bitki.
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ABSTRACT

Heavy metals contaminate natural resources through human activities, such as industry, mining, and
agriculture. Since these metals are not biodegradable, they present serious toxic dangers, especially
to living organisms. Heavy metals introduced into the food chain through plant and animal products
can cause serious health problems, including kidney and liver failure, cancer, and neurological
dysfunction. Therefore, it is imperative today to remove heavy metals that reach toxic levels in natural
environments, such as soil and water, and to clean these areas using effective and sustainable
methods. For this purpose, physical, chemical, and biological treatment methods have been used
recently. Among these methods, phytoremediation is the most economical and environmentally
friendly approach. Phytoremediation is a process for cleaning soil and water contaminated with
heavy metals using specific plants. The plants used in this method must have high biomass, be tolerant
of metals, grow rapidly, and be adaptable to different climates and soil conditions.

Current studies are underway to increase plant metal uptake capacity through genetic engineering
and the use of rhizosphere microorganisms. Furthermore, the effects of chemical regulators, such as
chelates and humic acids, are being investigated to improve their removal efficiency. These studies
demonstrate that phytoremediation is a sustainable and effective way of combating heavy metal
pollution. However, the success of this method depends on various factors, including soil properties,
metal type, plant selection, and environmental conditions. Therefore, long-term, multidisciplinary
studies that consider site-specific conditions are required.

In this review study, selected studies on the phytoremediation of heavy metal-contaminated soils (e.g.,
through transgenic plants and chelate applications) are discussed.

Keywords: Heavy Metal, Hyperaccumulator Plant, Phytoremediation, Pollution, Transgenic Plant.
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Madencilik sektoriinlin ¢evre lizerindeki etkileri ¢ok yonliidiir: Toprak Bozulmasi: Madencilik
faaliyetleri topragin yapisini bozar ve arazi kullanimini olumsuz etkiler. Tarim ve orman alanlarinin
kaybina neden olur. Habitat Kaybi: Madencilik, dogal yagam alanlarinin yok olmasina ve biyolojik
cesitliligin azalmasina yol acar. Ekosistem Dengesinin Bozulmasi: Madencilik, ekosistemlerin dogal
dengesini bozarak ¢evresel sorunlara neden olur.

Hava Kirliligine Neden Olan Baslica Emisyonlar: Madencilik sirasinda havaya yayilan partikiil
maddeler (PM), hava kalitesini olumsuz etkileyerek solunum sistemi, kalp-damar sistemi
problemlerine yol acar. Madencilik faaliyetleri 6nemli miktarda karbondioksit aciga ¢ikararak
atmosferde sera etkisini artirir. Ayrica havaya salinan Metan, agir metaller ve diger zararli gazlar,
ekosisteme zarar verirken insan sagligi tizerinde de olumsuz etkiler yaratir.

Iklim Krizinin Temel Dinamikleri ve Madencilikle Iliskisi: Madencilik sekt&riiniin iklim krizine de
onemli katkis1 vardir. Fosil yakit madenciligi, karbondioksit ve metan gibi sera gazlarinin biiyiik
ol¢iide salinmasina neden olur. Bu da kiiresel 1sinmaya ve artan asir1 hava olaylarina katkida bulunur.
Madencilik faaliyetleri bir yandan da yiiksek enerji kullanimiyla kiiresel 1sinmay1 hizlandirmaktadir.
Madencilige bagli dogal orman alanlarinin yok edilmesi karbon emilimini azaltir. Biit6iin bunlar iklim
degisikliginin etkilerinin siddetlenmesine neden olur.

Saglik Etkileri: Madencilik, hava kirliligi etkisi ile; astim, KOAH, solunum sistemi enfeksiyonlari,
akciger kanseri, kalp krizi, yiiksek tansiyon, ritim bozuklugu, inme, Alzheimer, Parkinson, otizm,
kisirlik, seker hastalign gibi hastaliklara yol agabilir. Iklim krizinin etkilerini siddetlendirerek;
yanginlar yoluyla solunum sistemi etkilenmelerine; seller ve taskinlar yoluyla enfeksiyon
hastaliklarina (zatiirre gibi), asir1 sicaklar yoluyla vektor kaynakli hastaliklara (sitma, Bati1 Nil viriisii
hastalig1 gibi) ve solunum, dolagim hastaliklarina yol agabilir.

Sonug: Madencilik saglik i¢in zararlidir. Bu nedenle madenlerin ¢ikarilmasi iilkemiz i¢in yasamsal
onemdeyse, gerekli ¢evresel ve saglik etki degerlendirmesi yapildiktan sonra ¢ikarilmasina izin

verilmelidir. Ulkemizde yasalar olsa da denetim eksikligi biiyiik bir sorundur.

Anahtar Kelimeler: Hava Kirliligi, iklim Krizi, Madencilik, Saglik.
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ABSTRACT

The mining sector's environmental impacts are multifaceted: Soil Degradation: Mining activities
disrupt soil structure and negatively impact land use. They lead to the loss of agricultural and forest
land. Habitat Loss: Mining leads to the destruction of natural habitats and the reduction of
biodiversity. Ecosystem Disturbance: Mining disrupts the natural balance of ecosystems, causing
environmental problems.

Major Emissions Causing Air Pollution: Particulate matter (PM) released into the air during mining
negative impacts air quality, causing respiratory and cardiovascular problems. Mining activities
release significant amounts of carbon dioxide, increasing the greenhouse effect on the atmosphere.
Furthermore, methane, heavy metals, and other harmful gases released into the air harm the
ecosystem and have adverse effects on human health.

Fundamental Dynamics of the Climate Crisis and Its Relationship with Mining: The mining sector
also contributes significantly to the climate crisis. Fossil fuel mining causes significant emissions of
greenhouse gases such as carbon dioxide and methane. This contributes to global warming and
increasing extreme weather events. Mining activities also accelerate global warming through high
energy consumption. The destruction of natural forests due to mining reduces carbon emissions. All
these factors exacerbate the effects of climate change.

Health Impacts: Mining, through its air pollution effects, can lead to diseases such as asthma, COPD,
respiratory infections, lung cancer, heart attack, high blood pressure, arrhythmia, stroke, Alzheimer's
disease, Parkinson's disease, autism, infertility, and diabetes. By exacerbating the effects of the
climate crisis, it can lead to respiratory system damage through fires, infectious diseases (such as
pneumonia) through floods and inundations, vector-borne diseases (such as malaria and West Nile
virus) through extreme heat, and respiratory and circulatory diseases.

Conclusion: Mining is detrimental to health. Therefore, if mineral extraction is vital to our country,
it should be permitted after the necessary environmental and health impact assessments are

conducted. While there are laws in place in our country, lack of oversight is a major problem.

Keywords: Air Pollution, Climate Crisis, Health, Mining.
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Insanlarin yasadiklar1 dogal cevre sartlar1 bdlgenin jeolojik yapisi ile dogrudan iliskilidir. Her
bolgenin jeolojik yapist farkli oldugundan, toprak, su ve hava bilesimleri degiskenlik gosterir. Bu
durum bolgedeki kayaglardan ve fay zonlarindan saliman radon gazi, kayaclardaki jeokimyasal
ozellikleri yeraltisuyundaki arsenik, flor, bor, gibi dogal elementlerin yogunlugu nedeniyle bolgesel
saghk sorunlarina yol acabilir. Il bazli calismalar bu risklerin tespitini kolaylastirir. Bu yoldan
hareketle, Izmir ili’ndeki tibbi jeoloji acisindan risk teskil eden faktorlerin arastirilmasi ve biitiinciil
bir Tibbi Jeolojik risk haritasinin iiretilmesi bu calismanin amacini olusturmaktadir. Caligsma
kapsaminda insan sagligini etkileyen hava, toprak (kayag) ve yeraltisuyu kalitesinin belirlenmesi ve
insan saglig1 acisindan risk teskil eden parametrelerin belirlenmesi i¢in kapsamli bir saha ¢alismasi
yapilmaktadir. Oncelikle izmir Ili igerisinde basta yogun kentsel alanlarda ve kirsal alanlarda yaklasik
80 noktada radon olgiimleri yapilmistir. Ulagilan ilk bulgularda fay hatlarina yakin alanlarda yapilan
Ol¢timlerde radon konsantrasyonlarinda yiiksek degerler dl¢iilmiistiir. Hava kalitesini etkileyen diger
bir unsur ise asbest maden sahalar1 ve asbestli birimlerin belirlenmesi olmustur. ikinci asama olarak
bolgede metalik maden sahalar1 ve alterasyon zonlarindan kayag ve toprak ornekleri alinarak toprak
ve kaya¢ jeokimyasi ortaya konulmaya ¢alisilmisti. Kaya¢ ve toprak analizlerinin
degerlendirilmesinde, analitik veri setleri CODA uygulamasini takiben Temel Bilesen Analizi (PCA)
ve Hiyerarsik Kiimeleme gibi istatistiksel analiz yontemleri ile incelenerek kimyasal benzerliklere
dayali gruplar tanimlanmistir. Tanimlanan kiimeler litolojik kontrol, cevherlesme ve antropojenik
katkilar gibi kaynak imzalar1 ile olas1 maruziyet yollar1 temelinde yorumlanmistir. Saglik boyutunda
elde edilen iz element konsantrasyonlar1 dikkate alinarak ABD-EPA’nin gegerli yontem ve esiklerine
dayal1 bir risk degerlendirmesi yiiriitiilmektedir.

Proje alani olan Izmir ilinin ¢ok genis olmasi nedeni ile yeraltisuyu drneklemesi ve analizleri devam
etmektedir. Yeraltisuyunda arsenik, civa, bakir, kursun gibi insan sagligini etkileyen elementler analiz
edilmektedir. Tiim analizlerin tamamlanmasindan sonra Izmir Ili icin Tibbi Jeolojik risk haritas
iiretilecektir. Bu haritalarin iiretilmesinde analizlerde elde edilen ve bolgede insan saglig1 agisindan
riskli olan parametreler, hava, i¢cme suyu ve toprak olmak iizere {i¢ kategoride haritalarin
olusturulmasi hedeflenmektedir. Daha sonra bu farkli kategoride iiretilmis haritalar agirlik katsayilari
tammlanarak Tibbi Jeolojik Risk Indeksi olusturulacaktir. Bu indeks Cografi Bilgi Sisteminde
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haritalanarak Tibbi Jeolojik Risk haritas: iiretilmis olacaktir. Il bazli bu haritalarin iiretilmesi ile,
bolgesel saglik risklerinin belirlenmesi, halk sagligi yonetimi ve planlanmasi, kentsel alanlarin yer
secimi ve genisleme alanlarinin degerlendirilmesi ve riskli alanlarda 6nleyici tedbirlerin alinmasinda
katki saglayacaktir. Bolgesel olarak onleyici tedbirlerin alinmasi ile jeolojik kaynakli saglik risklerin
minimize edilmesine yardimci olacaktir.

Anahtar Kelime: Halk Saglig1, Jeolojik Risk, Radon, Risk Haritasi, Tibbi Jeoloji.
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ABSTRACT

The natural environmental conditions in which people live are directly related to the geological
structure of the region. Since each region has a different geological composition, the characteristics
of soil, water, and air vary accordingly. This variation may lead to regional health problems due to
natural elements such as radon gas released from rocks and fault zones, and the concentrations of
geochemically derived elements including arsenic, fluorine, and boron in groundwater. Province-
based studies facilitate the identification of such health risks. Based on this premise, the main
objective of this study is to investigate the factors posing medical geological risks within Izmir
Province and to produce an integrated Medical Geological Risk Map. Within the scope of this
research, a comprehensive field study has been conducted to determine the quality of air, soil (rock),
and groundwater that affect human health, and to identify parameters that may pose potential health
risks. Initially, radon measurements were carried out at approximately 80 sites across Izmir
Province, covering both densely populated urban areas and rural zones. Preliminary results indicate
that radon concentrations are significantly higher in locations situated near fault lines. Another
environmental factor influencing air quality is the presence of asbestos-bearing geological units and
abandoned asbestos mining sites.

In the second stage, rock and soil samples were collected from metallic mineral deposits and
alteration zones to characterize the geochemistry of rocks and soils. The analytical data sets obtained
from these samples were evaluated using statistical methods such as Principal Component Analysis
(PCA) and Hierarchical Clustering, in order to identify chemically similar groups. These groups
were interpreted in terms of lithological control, mineralization processes, and anthropogenic
contributions, as well as potential exposure pathways. From a health perspective, a risk assessment
is being conducted based on the trace element concentrations obtained, following the applicable
methods and threshold values of the U.S. Environmental Protection Agency (EPA). Due to the large
extent of Izmir Province, groundwater sampling and analyses are still ongoing. The groundwater
analyses focus on elements that have potential health impacts, such as arsenic, mercury, copper, and
lead. Upon completion of all analyses, a Medical Geological Risk Map for Izmir Province will be
produced.
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In generating these maps, the parameters identified as health risk indicators will be classified into
three main categories: air, drinking water, and soil. Subsequently, these category specific maps will
be integrated by defining weighting factors to create a Medical Geological Risk Index (MGRI). The
resulting index will be mapped within a Geographic Information System (GIS) environment to
produce a comprehensive Medical Geological Risk Map. The generation of such province-based
maps will contribute to the identification of regional health risks, enhancement of public health
management and planning, evaluation of urban site selection and expansion zones, and
implementation of preventive measures in high risk areas. Taking regional preventive actions will
help minimize health risks arising from geological factors.

Keywords: Geological Risks, Medical Geology, Public Health, Radon, Risk Mapping.
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Anadolu’da kenet kugaklar1 boyunca yiizeylenen ofiyolitik kayaclardaki bindirme faylarina bagh
deformasyon zonlarinda gelisen asbest olusumlarinin varlig1 bilinmektedir. Bununla birlikte, asbest
minerallerinin bulundugu bolgelerde, mezotelyoma vakalarinin yaygin olarak goriilmesi dikkat
cekmektedir. Bati Anadolu’da Eskisehir-Kiitahya ve I¢ Anadolu’da Ankara-Cankir1 bdlgelerinde
yaygin olarak bulunan asbest mineralleri, bu bdlgelerde mostra veren ofiyolitik ve metamorfik
kayaglarin hidrotermal alterasyonu sonucu olugsmustur. Bu ¢alisma Eskisehir-Kiitahya ve Ankara-
Cankir1 bolgelerinde yaygin olarak bulunan krizotil ve tremolit tipi asbest minerallerinin mineralojik
ve jeokimyasal oOzelliklerinin kargilastirilmasini kapsamaktadir. Eskisehir-Kiitahya ve Ankara-
Cankir1 bolgelerinde krizotil tiirli asbest mineralleri tremolite gore daha yaygin olarak bulunmaktadir.
Krizotil olusumlar her iki bélgede de serpantinlesmis diinit-harzburjit tiirii kayaclarin kirik ve catlak
ylizeylerini dolduran, soluk yesil-beyaz renkli lif demetleri halinde gelismistir. Krizotil kristalleri ince
kesitlerde serpantin ve altere olivin kristalleri iizerinde olusmustur. Tremolit olusumlari ise Eskisehir-
Kiitahya boélgesinde ofiyolitler ile bindirme fay: ile sinirli glokofan sistler ve Ankara-Cankirt
bolgesinde, altere olmus piroksenitler icerisinde beyaz renkli, ipeksi yapidaki ince lif demetleri
seklinde geligmistir. Tremolit lif demetleri, polarizan mikroskopta glokofan ve altere piroksen
minerallerinin dilinim diizlemlerinden itibaren gelismis yar1 paralel lif demetleri seklinde
goriilmektedir. Elektron mikroskobu incelemelerinde krizotil liflerinin Ankara-Cankir1 bolgesinde 1—
10 um uzunlugunda, Eskisehir-Kiitahya bolgesinde ise 5 — 15 um uzunlugunda olduklar1 tespit
edilmistir. Tremolit lifleri ise Ankara-Cankir1 bolgesinde 15-300 pm uzunlugundayken Eskisehir-
Kiitahya bolgesindeki Tremolit lifleri 1-13 pm uzunluga sahiptir. Krizotil ve Tremolit minerallerinin
brusit ve antigorit tiirii asbest mineralleri ile birlikte bulunmayis1 asbest olusumlarinin yiiksek basing
ve sicaklik rejimi altinda olustugunu diisiindiirmektedir. H ve O izotop verileri ve bu verilere gore
hesaplanan olusum sicakliklari her iki bélge i¢in de birbirine yakin degerlerde olup, tremolit olusum
sicakliklarinin krizotilden daha yiiksek oldugunu ve asbest minerallerinin tektonizma kontroliinde,
meteorik sular ile beslenen hidrotermal sistemler igerisinde meydana geldiklerini géstermektedir.
Ancak, krizotil ve tremolit olusum sicakliklar1 ile minerallerin lif uzunluklar: arasinda belirgin bir
korelasyon goriilememistir. Buna karsin, her iki bolgede de tremolitin krizotile gore daha yogun
bulundugu yerlerde mezotelyoma vakalarinin daha sik goriilmesi, tremolit minerallerinin daha uzun
ve sert liflere sahip olmasi ile iligkili olabilir.

Anahtar Kelimeler: Alterasyon, Krizotil, Mezotelyoma, Ofiyolit, Tremolit.
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ABSTRACT

Asbestos formations are well known, developed in deformation zones through the thrust faults in
ophiolitic rocks outcropping along the suture belts in Anatolia. However, it is noteworthy that
mesothelioma cases are common in areas where asbestos minerals are present. Asbestos minerals,
which are commonly found in Eskisehir-Kiitahya in Western Anatolia and Ankara-Cankirt regions in
Central Anatolia, were formed as a result of hydrothermal alteration of ophiolitic and metamorphic
rocks that outcrop in these regions. This study involves the comparison of mineralogical and
geochemical properties of chrysotile and tremolite type asbestos minerals commonly found in
Eskisehir-Kiitahya and Ankara-Cankirt regions. In both regions, chrysotile type asbestos minerals
are more common than tremolite. Chrysotile was developed in the form of pale green-white fiber
bundles as fracture fillings in serpentinized dunite-harzburgite type rocks. Chrysotile crystals were
formed on serpentine and altered olivine crystals in thin sections. In the Eskisehir-Kiitahya region,
tremolite formations developed in glaucophane schists bordered by thrust faults with the ophiolites.
On the other hand, tremolite formed in the Ankara-Cankiri region, are hosted by altered pyroxenites.
Tremolite minerals are formed in both regions in the form of white, silky to touch, thin fiber bundles.
Tremolite fiber bundles are observed under polarizing microscope as subparallel fiber bundles
developed from the cleavage planes of altered pyroxene crystals associated with glaucophane
minerals. Chrysotile fibers were measured as 1-10 um and 5—15 um long in the Ankara-Cankirt and
Eskisehir-Kiitahya regions, respectively. Tremolite fibers were also measured as 15—300 um long in
the Ankara-Cankiri region, while in the Eskisehir-Kiitahya region are 1-13 um long. The absence of
brucite and antigorite type asbestos minerals associated with chrysotile and tremolite minerals
suggests that asbestos minerals are formed under high pressure and temperature regime. H and O
isotope data and calculated formation temperatures are similar for both regions, suggest that
tremolite formation temperatures are higher than chrysotile and that asbestos minerals occur in
hydrothermal systems fed by meteoric waters under control of tectonism. However, no significant
correlation was observed between chrysotile and tremolite formation temperatures and fiber lengths
of these minerals. On the other hand, the fact that mesothelioma cases are more common in both
regions where tremolite is more concentrated than chrysotile may be related to the fact that tremolite
minerals have longer and harder fibers than chrysotile.

Keywords: Alteration, Chrysotile, Mesothelioma, Ophiolite, Tremolite.
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Floriiriin 6zellikle dis ¢iiriiklerini 6nlemede ve kemik sagliginda faydali olsa da, asir1 miktarda
tilketildiginde disler ve iskelet sistemi iizerinde olumsuz etkileri oldugu kabul edilmektedir.
Tiirkiye’de igme suyunda izin verilen maksimum floriir seviyesi 1.5 mg/l’dir. Kizilcaéren Koyii’'nde
endemik florozis ile ilgili ilk saha aragtirmasi yaklasik 45 yil 6nce yapilmis ve floriir icerigi 3.8-4.9
mg/l arasinda degisen sularin tahminen 650 yildir kullanildig1 kaydedilmistir. Kdyde 1980 oncesi
yapilan saglik taramasinda dis sorunlarinin yam sira yetigkinlerde ileri derecede iskelet florozu
saptanmig ve bunun 10-20 y1l boyunca yliksek diizeyde floriire maruz kalinmasinin bir sonucu oldugu
vurgulanmistir. Stern Dergisi’nde (1978) Kizilcadren halkinin igme suyundaki asir1 floriir nedeniyle
"hizla yaslandig1, ve yiiriime gii¢liigii gektigi haber yapilmustir. ITU’de 1979-1976 arasinda yiiriitiilen
bir arastirmada koy halkinin biiylik bir ¢ogunlugunda floriir zararimin goriildiigii ve ileri yastaki
insanlarda daha da fazla oldugu kaydedilmistir. Yazar, 1982 yilinda kdyiin eski i¢cme sular1 olan
Kocapinar ve Hoyiiklii kaynaklarinda sirasiyla 7.0 mg/l. ve 5.8 mg/l. ve ayrica yeni igme suyunda ise
0.4 mg/1. floriir tespit etmistir. Ozellikle MTA ve ITU tarafindan Beylikova Kizilcadren ve gevresinde
yapilan ¢ok sayidaki jeolojik ve minerolojik arastirmada, bolgenin hidrotermal cevher yataklari
acisindan zengin oldugu, cevher yataginin, 6nemli miktarda toryum ve nadir toprak elementlerinin
yani sira florit ve barit icerdigi tespit edilmistir. Bu yayinlarda kdy ve g¢evresindeki dogal su
kaynaklarinda belirlenen floriiriin yagis havzasinda bulunan florit cevheriyle ilgili oldugu
vurgulanmistir.

Ankara Veteriner Fakiiltesinince 1988 yilinda Kizilcadren cevresindeki dogal sularda floriir
seviyesinin 4.24 ila 9.0 mg/l. arasinda degistigi ve kdye verilen yeni sularda 0.10 ile 0.25 mg/l.
arasinda floriir bulundugu da belirtilmistir.

Anadolu Universitesinde yazarin da bulundugu 1988 yilindaki arastirmada kdyiin yeni su kaynaginin
ozellikle kurak mevsimlerde yeterli olmadigindan, bazi sakinlerin tekrar yiiksek floriirlii su
kullanmak zorunda kaldig1 6grenilmis ve kimi ilkokul ¢ocugunda, dis minesinde degisen derecelerde
beneklenmeler oldugunu goézlemlenmistir. Kizilcadren Koyt igme suyu 6rneklerinde 2000 yilinda
Anadolu Uni. Tip Fak. Halk Saghgi A.B.D arastirmasinda ve 2009 yilinda yayinlanan MTA
raporunda sirasiyla 3.9 mg/l. ve 3.7 mg/l. floriir tespit edilmistir. Floriir analiz sonuglarinin son elli
yilda degisik bulunmasi kdy halkinin saghgi agisindan ¢ok dikkat gekicidir. OGU Tibbi Jeoloji
Arastirma ve Uygulama Komisyonu tarafindan bolgedeki yeralti sularina iligkin hidrojeokimyasal
harita yapilarak florspar dagilimmnin ve kdy i¢gme sularindaki floriir miktarinin ve kronik-toksik
riskinin detayli bir caligma yapilmasi onerilir.

Anahtar Kelimeler: Eskisehir, Florozis, Floriir, Kizilcadren.
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ABSTRACT

Although fluoride is particularly beneficial for preventing tooth decay and bone health, it is accepted
that it has negative effects on the teeth and skeletal system if consumed in excessive amounts. The
maximum permissible fluoride level in drinking water in Turkiye is 1.5 mg/l. The first field study on
endemic fluorosis was conducted approximately 45 years ago in the Kizilcaoren village, and it was
recorded that the water had a fluoride content ranging from 3.8 to 4.9 mg/l. had been used for an
estimated 650 years. In the health screening conducted in the village before 1980, advanced skeletal
fluorosis was detected in adults as well as dental problems, and it was emphasized that this was a
result of exposure to high levels of fluoride for 10-20 years. Stern Magazine (1978) reported that the
people of Kizilcaoren were "aging rapidly and having difficulty walking" due to excessive fluoride in
their drinking water. In a study conducted at ITU between 1979 and 1976, it was noted that fluoride
damage was seen in the majority of village people and was even more prevalent in older people. In
1982, the author found fluoride levels of 7.0 mg/l. and 5.8 mg/l. in the old drinking water sources of
the village, Kocapinar and Hoyiiklii, respectively, and 0.4 mg/l. in the new drinking water. In
particular, several geological and mineralogical studies conducted by MTA and ITU in Beylikova,
Kizilcadren, and its surroundings have determined that the area south of the village is rich in
hydrothermal ore deposits that also form alkaline volcanic rocks, and that the ore deposit contains
significant amounts of thorium and rare earth elements, as well as fluorite and barite. It was
emphasized that the fluoride detected in the natural water resources of Kizilcadren and its
surroundings was related to the fluorite ore found in the precipitation basin.

The Ankara Faculty of Veterinary Medicine reported that fluoride levels in the natural waters around
Kizilcaoren varied between 4.24 and 9.0 ppm in 1988, and that new water supplied to the village
contained fluoride between 0.10 and 0.25 mg/. In a 1988 study conducted by Anadolu University, it
was learned that some residents were forced to use high-fluoride water again because the village's
new water supply was not sufficient, especially during dry seasons, and some primary school children
were observed to have varying degrees of mottling on their tooth enamel. In the drinking water
samples of the village, Anadolu University, Faculty of Medicine, Public Health Department (2000),
and MTA (2009) gave fluoride values of 3.9 mg/l and 3.7 mg/l, respectively. The change in fluoride
analysis results over the last fifty years is very striking in terms of the health of the village people. It
is recommended that a detailed study be conducted by the OGU Medical Geology Research and
Application Commission to determine the distribution of fluorspar and the amount of fluoride in
village drinking water and its chronic-toxic risk by preparing a hydrogeochemical map of the
groundwater in the region.

Keywords: Eskisehir, Florozis, Florur, Kizilcaoren.
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Kozmetik hammaddesi olarak kullanilan kil mineralleri, jeolojik kdkenleri ve mineralojik bilesimleri
bakimindan 6nemli farkliliklar gostermektedir. Bu farkliliklar, bazi killerde agir metal varligi veya
pH dengesizligi nedeniyle ciltte irritasyon, kizariklik ve hassasiyet gibi olumsuz etkilere yol
acabilmektedir. Tiirkiye piyasasinda satisa sunulan {i¢ farkli kil Ornegi iizerinde yapilan
incelemelerde, iretici firmalarin sundugu Giivenlik Bilgi Formu (MSDS) ve Teknik Bilgi Formu
(TDS) belgeleri degerlendirilmis, ayrica numuneler iizerinde uygulamali kozmetik formiilasyon
testleri gergeklestirilmistir. Yapilan deneyler kapsaminda; bazi 6rneklerde kizariklik, irritasyon
kasint1 vb. etkiler gézlemlenmistir. Mevcut belgelerde ise XRD/XRF mineralojik analiz sonuglarinin
bulunmadigini ortaya koymustur. Bu eksiklik, hammaddenin mineralojik yapisi, jeokimyasal kokeni
ve toksik element igerigi hakkinda bilgi bosluklarina isaret etmektedir. Buna ragmen sz konusu
killerin Tiirkiye genelinde kozmetik hammaddesi olarak satisinin ve kil maskesi gibi {irlinlerde
kullaninminin yaygin oldugu belirlenmistir. 2024 yil1 verilerine gore diinya genelinde yaklasik 1,44
milyar dolarlik bir pazar payina ulasan kil maskesi olarak satilan kozmetik iirlinlerin insan sagligi
acisindan olumsuz etki altinda oldugu gézlemlenmistir. Sonug olarak, kozmetik tiretiminde kullanilan
killerin yalnizca kimyasal degil, ayn1 zamanda jeolojik ve mineralojik agidan da denetlenmesi
gerekmektedir. Tibbi jeoloji bakis agisiyla, bu hammaddelerin kontrolsiiz kullaniminin uzun vadede
insan saglig1 iizerinde riskler olusturabilecegi diigiiniilmektedir. Bu nedenle kozmetik iiretim
siireclerine belgelerde ise XRD/XRF mineralojik analiz sonuglarinin dosyalara ilave edilerek bu
kapsamda ¢aligmalarin yapilmasi gerektigi diisiilmektedir.

Anahtar Kelimeler: Bentonit, Kaolin, Kil Maskesi, Kozmetik Hammaddesi, T1bbi Jeoloji.
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ABSTRACT

Clay minerals used as cosmetic raw materials exhibit significant variations in their geological origin
and mineralogical composition. These variations may lead to adverse effects such as irritation,
redness, and skin sensitivity, primarily due to the presence of heavy metals or pH imbalance in certain
clays. In this study, three different clay samples commercially available in the Turkish market were
examined. The manufacturers’ Material Safety Data Sheets (MSDS) and Technical Data Sheets (TDS)
were evaluated, and practical cosmetic formulation tests were conducted on the samples. During the
experiments, effects such as redness, irritation, and itching were observed in some samples, while the
provided documentation lacked XRD/XRF mineralogical analysis results. This deficiency indicates a
lack of information regarding the mineralogical structure, geochemical origin, and toxic element
content of the raw materials. Despite this, it has been determined that these clays are widely marketed
and used as cosmetic raw materials, particularly in clay mask products across Turkey. According to
2024 data, the global market for clay mask cosmetics has reached approximately 1.44 billion USD,
and their potential adverse effects on human health have been noted. In conclusion, clays used in
cosmetic production should be monitored not only chemically but also geologically and
mineralogically. From a medical geology perspective, the uncontrolled use of these materials may
pose long-term risks to human health. Therefore, it is suggested that XRD/XRF mineralogical analysis
results be included in cosmetic raw material documentation and that further studies be conducted
within this framework.

Keywords: Bentonite, Clay Mask, Cosmetic Raw Material, Kaolin, Medical Geology.
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Gelisen teknoloji ve bilimin 15181nda, jeolojik materyallerin hem adli jeoloji hem de medikal jeoloji
alanlarinda ne denli 6nemli bilgiler sundugu ortaya konmaktadir. Bu calisma, adli jeolojinin
diinyadaki ve Tiirkiye’deki yerini ve medikal jeoloji ile olan i¢ ice ge¢mis iliskisini incelemektedir.
Adli jeoloji, jeolojik materyallerin delil olarak kullanilmasiyla adli olaylarin aydinlatilmasina
odaklanirken; medikal jeoloji, yerkabugundaki biyolojik, kimyasal ve fiziksel etkenlerin insan, ¢evre
ve diger canli saglig1 iizerindeki etkilerini arastirir. Bu kapsamda sunulan 6rnek olaylar, adli jeolojide
delillerin neden ve nasil kritik oldugunu vurgulamakta; medikal jeolojide ise c¢evresel faktorlerin
zehirlenme gibi saglik sorunlarindaki roliinii ortaya koymaktadir. Sonug¢ olarak bu ¢alisma, adli ve
medikal jeolojinin birbirini tamamlayan yonlerini ve jeolojik materyallerin ¢ok disiplinli bir
yaklagimla nasil degerlendirilebilecegini ele almaktadir.

Anahtar Kelimeler: Adli Jeoloji, Cevresel Etkiler, insan Saglig1, Jeolojik Deliller, Multidisipliner
Calismalar, Tibbi Jeoloji.
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ABSTRACT

In the light of advancing technology and science, geological materials have been shown to provide
crucial insights in both the fields of forensic geology and medical geology. This study examines the
role of forensic geology globally and in Turkey, as well as its intertwined relationship with medical
geology. While forensic geology focuses on using geological materials as evidence to shed light on
legal cases, medical geology investigates the impact of geological factors—biological, chemical, and
physical—on human, environmental, plant, and animal health. Through presented case examples, this
study highlights why and how evidence is critical in forensic geology, and how environmental factors,
such as heavy metal concentrations in water, are crucial in medical geology when examining cases
of poisoning or contamination. Ultimately, this abstract underscores how forensic and medical
geology complement each other and how geological materials can be utilized in a multidisciplinary
approach to yield significant scientific insights.

Keywords: Environmental Impact, Forensic Geology, Geological Evidence, Human Health,
Interdisciplinary Study, Medical Geology.
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Insanlik giderek kentsel ortamlarda yogunlastikca, kentsel ortamlarin sehir sakinlerinin sagligini nasl
etkiledigine odaklanmak kritik 6nem tasimaktadir. Yer bilimleri, tarihsel olarak "dogal" ortamda, yani
insanlardan yoksun ortamlarda meydana gelen siirecleri incelemistir. Ancak, insanlarin ortamlarda
yaptig1 degisiklikler, dogal malzemeler ve siirecler ile insan sagligi arasindaki sayisiz baglantiy1
arastiran jeologlarin farkli bir yaklasim benimsemesini gerektiren benzersiz ve dnemli sorunlara yol
acmaktadir. Tibbi jeolojinin ortaya ¢ikist bu yeni yaklagimi yansitmaktadir. Kentsel tibbi jeolojiye
uygulanan bir dizi kritik ¢evresel saglik sorunu bulunmaktadir. Toz firtinalar1 ve iklim degisikliginden
daha da etkilenen dogal ve insan kaynakli aerosoller ve gazlar, kiiresel saglik iizerinde derin kiiresel
etkilere sahiptir ve bunlarin bazilar1 hala tam olarak bilinmemektedir. Dogal afetler insan sagliginda
her zaman rol oynamistir, ancak bunlarin ¢cogu insan faaliyetleri nedeniyle daha da koétiilesir ve yogun
kentsel ortamlarda 6liim ve hastaliklarda biiyiik bir rol oynayabilir. Calisanlarin mesleki korunmasi
da diizenleyicilerin temel sorumluluklarindan biridir, ancak calisanlarin ¢ok sayida organik ve
inorganik toksine maruz kalmalarin1 6nlemek i¢in genellikle yetersizdir. Son olarak, diinya ¢apinda
cocuklarin gelecegi lizerinde kalici etkileri olan gii¢lii bir ndérotoksin olan kursun, maruz kalma
kaynaklarinin ve yollarinin ¢ogunu artik belirlemis olsak da azaltma agisindan ¢ok az dikkat
gosterdigimiz bir konudur. Kursun, bilimsel agidan karsilastigimiz en kolay kentsel tibbi jeoloji
sorunlarindan biridir, ancak pratik ag¢idan ¢dzlimsiiz oldugu kanitlanmistir ve bu nedenle, kritik
noktalar1 belirlemeye ve eylemi tesvik etmeye yardimcei olmak i¢in bir dizi vatandas bilimi programi
ortaya ¢ikmistir.
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ABSTRACT

As humanity increasingly concentrates in urban environments, it is critical to focus a lens on how
urban environments impact the health of city dwellers. The geosciences have historically examined
processes that occur in the “natural” environment, i.e., devoid of humans. But human modifications
to environments yield unique and important problems that need a different approach by geoscientists
as they explore the myriad links between natural materials and processes and human health. The
emergence of medical geology reflects this new approach. There are a number of critical
environmental health issues as they apply to urban medical geology. Dust storms and natural as well
as human-influenced aerosols and gases that are further influenced by climate change have profound
global impacts on global health, some of which are still not well-known. Natural disasters have
always played a role in human health, but many of them are exacerbated by human activities and can
play an outsize role in death and disease in concentrated urban environments. Occupational
protection of workers is also a key responsibility of regulators, but one which is often inadequate to
ensure the safety of workers from exposures to a myriad of organic and inorganic toxicants. Finally,
lead, a powerful neurotoxin with permanent impacts on the future of children worldwide, and one
which, even though we have now identified most of the exposure sources and pathways, we have
devoted very little attention to in terms of mitigation. Lead is likely the easiest urban medical geology
issues that we face from a scientific standpoint, but it has proven intractable from a practical
standpoint and thus a host of citizen-science programs have emerged to help identify hotspots and
promote action.

Keywords: Environmental Health, Medical Geology, Urban Health.
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Gemlik Korfezi, yaklagik 100 km’lik kiy1 seridine ve 113 m’lik maksimum derinlige sahip olup, tatlt
su ve detritik girdisini Kocasu Nehri’nden almaktadir. Nehir, Marmara Denizi giiney havzasini drene
etmekte olup, metamorfik ve volkanik kayalardan olusan bu alanlardan detrital malzeme ile birlikte
tarimsal akinti ve oOzellikle gida, tekstil ve kimya sektorlerinden kaynaklanan sanayi atiklarini
tagimaktadir. Yiizey sediment 6rnekleri (31-63 m derinlik) alinarak, metal konsantrasyonlar1 (Al, Fe,
Ni, Cr, Cd, Pb, Co, Zn), tane boyu dagilimi, toplam organik karbon (TOK) ve toplam inorganik karbon
(TIK) igerikleri ile zenginlesme faktorii (EF), ekolojik risk (Ei) ve insan saglig1 risk parametreleri
belirlenmistir.

Sediment orneklerindeki metal icerikleri (mg/kg) aralik ve ortalama (parantez i¢inde) degerleri
strastyla su sekildedir: Al, 6714.3-23900.3 (13838.4); Fe, 4263.3-32178.8 (20404.3); Ni, 12.7-161.3
(66.3); Cr, 20.9-349.8 (116.7); Cd, 0.3-3.7 (0.7); Pb, 25.9-157.3 (64.9); Co, 3.2-20.9 (10.4); ve Zn,
47.8-384.3 (146.3). TOK ve TIK icerikleri sirasiyla %0.5-2.2 ve %3.0-39.5 araliginda olup,
sediment bilesiminde organik madde ve karbonat katkisinin degisken oldugunu gostermektedir.
Sedimanlar agirlikli olarak ince taneli olup, ortalama olarak %0.4 ¢akil, %1.7 kum, %31.6 silt ve
%66.3 kil icermektedir. Al, Ni, Cr, Cd, Pb, Co ve Zn i¢in ortalama zenginlesme faktorleri (EF)
sirastyla 0.4, 1.6, 2.7, 5.6, 7.5, 1.2 ve 4.2 olarak belirlenmistir. Bu sonuglar, Al, Ni ve Co’nun daha
cok dogal kaynakli oldugunu, buna karsilik Cd, Pb ve Zn’nin belirgin diizeyde antropojenik
zenginlesme gosterdigini ortaya ¢ikarmaktadir.

Ortalama ekolojik risk indeksi (Ei) degerleri sirasiyla Cd i¢in 22.1, Pb i¢in 324.7, Ni i¢in 331.7, Cr
icin 233.4, Co i¢in 20.8 ve Zn i¢in 146.3 olarak hesaplanmistir. Toplam potansiyel ekolojik risk (RI)
degeri 1079.0’a ulagmis olup, bu durum genel olarak ¢ok yliksek diizeyde ekolojik risk bulundugunu
gostermektedir. Sonuglara gore Cd ve Co orta diizeyde, Zn 6nemli diizeyde, Pb, Ni ve Cr ise ¢ok
yuksek diizeyde ekolojik risk ortaya koymustur. Olasi insan saghigi etkilerini degerlendirmek
amaciyla, hem ¢ocuklar hem de yetigkinler i¢in yutma ve deri temasi yoluyla tahmini giinliik alim
(ADI) ve tehlike indeksi (HI) degerleri hesaplanmistir. Sonuglar, cocuklarin yetigkinlere kiyasla daha
yiiksek ADI degerlerine sahip oldugunu gostermistir; Cr ve Pb icin ADI degerleri sirasiyla 0.000684
ve 0.000381 mg/kg/giin olarak belirlenmistir. Cocuklar ve yetiskinler i¢in tiim HI degerlerinin 1’in
altinda olmasi (HI < 1), 6nemli bir kansorejenik olmayan riskin bulunmadigini1 gostermektedir.

Anahtar Kelimeler: Antropojenik Kirlilik, Ekolojik Risk indeksi, Gemlik Ké&rfezi, Insan Saghgi,
Jeokimyasal Analiz.
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ABSTRACT

Gemlik Gulf, with a coastline of approximately 100 km and a maximum depth of 113 m, receives its
primary freshwater and particulate input from the Kocasu River. This river drains the southern
catchment area of the Marmara Sea, which is mainly composed of metamorphic and volcanic rocks,
and transports not only detrital materials but also a considerable pollution load originating from
agricultural runoff and industrial effluents, particularly from food, textile, and chemical sectors. To
evaluate the geochemical characteristics, metal contamination levels, and ecological implications of
sediment composition in the Gemlik Gulf, surface sediments were collected from various depths
ranging between 31 and 63 m. Analyses included determination of major and trace metal
concentrations (Al, Fe, Ni, Cr, Cd, Pb, Co, Zn), grain size distribution, total organic carbon (TOC),
and total inorganic carbon (TIC) contents, along with enrichment factor (EF), ecological risk (Ei),
and human health risk assessments.

Range and mean (in parentheses) values of metals (mg/kg) in the sediment samples were as follows:
Al, 6714.3-23900.3 (13838.4); Fe, 4263.3-32178.8 (20404.3), Ni, 12.7-161.3 (66.3),; Cr, 20.9-349.8
(116.7); Cd, 0.3-3.7 (0.7); Pb, 25.9—-157.3 (64.9); Co, 3.2-20.9 (10.4); Zn, 47.8-384.3 (146.3). TOC
and TIC contents ranged between 0.5-2.2% and 3.0-39.5%, respectively, indicating variable organic
matter and carbonate contributions to the sediment composition. The sediments were predominantly
fine-grained, consisting on average of 0.4% gravel, 1.7% sand, 31.6% silt, and 66.3% clay. Mean
enrichment factors (EF) for Al, Ni, Cr, Cd, Pb, Co, and Zn were 0.4, 1.6, 2.7, 5.6, 7.5, 1.2, and 4.2,
respectively. These results indicate that Al, Ni, and Co are close to natural background
concentrations, while Cd, Pb, and Zn show significant anthropogenic enrichment.

The mean ecological risk index (Ei) values were calculated as follows: Cd (22.1), Pb (324.7), Ni
(331.7), Cr (233.4), Co (20.8), and Zn (146.3), with the total potential ecological risk (RI) reaching
1079.0, indicating a very high overall ecological risk level. Based on the results, Cd and Co presented
moderate ecological risk, Zn posed a significant ecological risk, and Pb, Ni, and Cr exhibited very
high ecological risk. To assess potential human health implications, estimated daily intake (ADI),
hazard index (HI) values via ingestion and dermal contact were calculated for both children and
adults. Results show that children have higher ADI values than adults, with Cr and Pb ADIs of
0.000684 and 0.000381 mg/kg/day, respectively. Hazard indices for children and adults were all
below 1 (HI < 1), indicating no significant non-carcinogenic risk.

Keywords: Anthropogenic Pollution, Ecological Risk Index, Human Health, Gemlik Gulf,
Geochemical Analysis.
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Pestisitler; hastalik, zararli ve yabanci otlarla miicadele i¢in kullanilan, verim kaybini onleyici
kimyasal/biyolojik maddelerdir. Kontrolsiiz kullanimlar1 ise insan ve ¢evre saglhigina zararhdir.
Pestisitlerin bir kism1 gidalarin {izerinde kalint1 olarak kalabilir ve insan saghgini etkileyebilir. Bu
caligmanin amaci Tiirkiye’de illere gore pestisit kullanim miktar: ile neonatal, post neonatal bebek
oliimii arasindaki iligkiyi istatistiksel olarak degerlendirmektir. Degiskenler arasi iliskiyi incelemek
icin Spearman korelasyon analizi yapilmistir. Pestisit kullanimi ile neonatal bebek 6liimii ve post
neonatal bebek 6liim miktarlarinin haritalandirilmasi yapilmis, mekansal dagilimlar goérsel olarak
karsilagtirilmistir.

Yapilan istatistiksel analiz sonuglari, pestisit kullanim miktar1 ile bebek dliimlerinin pozitif yonlii,
orta diizeyde ve istatistiksel olarak anlamli bir iliski oldugunu gostermistir. Arastirmadan elde edilen
bulgular, artan pestisit kullanimi ile bebek 6liim riski arasinda anlamli bir baglanti olabilecegini isaret
etmektedir. Bu iligki, pestisitlerin yeralti sularmi kirletmesi, gida zincirine girmesi ve havaya
karigsmasi gibi gevresel yollarla hassas kisilere ulasabilecegini diisiindiirmektedir. Sonug olarak, bu
caligma tarimsal pestisit kullaniminin daha siki bir sekilde izlenmesi ve konuya iliskin daha nedensel
arastirmalarin yapilmasi gerektigini gostermektedir.

Anahtar Kelimeler: Mekansal Analiz, Neonatal Bebek Oliimii, Pestisit Kullanimi, Post Neonatal
Oliim, Spearman Korelasyonu.
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ABSTRACT

Pesticides are defined as chemical or biological substances that are utilised for the purpose of
combating diseases, pests and weeds, thereby preventing yield loss. Nevertheless, their unrestricted
utilisation is detrimental to human and environmental well-being. It is noteworthy that certain
pesticides may persist as residues on foodstuffs, thereby exerting an influence on human health. The
objective of this study is to statistically analyse the relationship between pesticide usage rates by
province in Turkey and neonatal and post-neonatal infant mortality. Spearman's correlation
coefficient was utilised to assess the relationship between variables. The spatial distribution of
pesticide usage and neonatal and post-neonatal infant mortality rates was mapped, and the data
visually compared.

The findings of the statistical analysis demonstrate a positive, moderate, and statistically significant
relationship between pesticide utilisation and infant mortality. The findings from the study indicate
that there may be a meaningful link between increased pesticide use and the risk of infant mortality.
This relationship indicates that pesticides may reach sensitive individuals via environmental
pathways, including contaminating groundwater, entering the food chain, and mixing into the air.
Consequently, the findings of this study suggest that agricultural pesticide use should be the subject
of more close monitoring and that further research is required in order to establish causality.

Keywords: Neonatal Infant Mortality, Pesticide Use, Post-Neonatal Mortality, Spatial Analysis,
Spearman Correlation.
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Tibbi jeoloji giiniimiizde afet, imar, yapi, ¢cevre ve saglik yonetiminde en ¢ok bagvurulan alanlardan
biri olma yolunda ilerlemektedir. Uygulamada isin teknigi kadar idari ve hukuki c¢ercevesini
diizenleyen mevzuat1 da 6nem kazanmaktadir. Tiirkiye de tibbi jeoloji mevzuatinin yaklasik 45 yillik
bir tarihcesi mevcuttur. Nevsehir ili Tuzkdy (Giilsehir) ve Karain (Urgiip) kdylerinde mezotelyoma
riski nedeniyle alinan Afete Maruz Bolge karar1 Tiirkiye’de tibbi jeolojiye yonelik atilan ilk hukuki
ve idari adimdir. Bu adimla yasal statiiye kavusan tibbi jeoloji kayadan oyma yapilar, imar planina
esas jeolojik-jeoteknik etiitler, mekansal planlama vb. imar ve afet yonetimi alaninda yogunlasacak
sekilde gelisim silirecini devam ettirmistir.

Bu calismada ulusal mevzuatimizin genel bir taramasi yapilarak tibbi jeolojik uygulamalara esas
olabilecek diizenlemeler tarihsel gelisim siireclerine icerisinde degerlendirilerek hukuki ve idari
cerceveleri lizerinde durulmugstur. T1bbi jeoloji mevzuatimiz bugiin itibariyle kayadan oyma yapilar
yonetmeligi gibi dogrudan uygulanan diizenlemelerin yani1 sira asbest maruziyeti gibi riskler
acisindan genel saglik ve ¢evre diizenlemelerinden olusan dolaylt mevzuata da sahiptir. Tibbi Jeoloji
mevzuatina yonelik konularda toplumsal ve mesleki kamuoyunda farkindalik oldukca diistiktiir.

Anahtar Kelimeler: Afete Maruz Bolge, Asbest, Kayadan Oyma Yapilar Yonetmeligi, Mevzuat.
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ABSTRACT

Medical geology is rapidly becoming one of the most relevant fields in disaster, urban planning,
construction, environmental, and public health management. In practice, the administrative and legal
frameworks that regulate its technical aspects are of growing importance. The legislation on medical
geology in Tiirkive has a history of approximately 45 years. The declaration of “Disaster-Prone
Areas” in the villages of Tuzkdy (Giilsehir) and Karain (Urgiip) in Nevsehir Province due to the risk
of mesothelioma represents the first legal and administrative step taken toward medical geology in
Tiirkiye. Following this initiative, medical geology gained legal recognition and continued to evolve,
particularly in relation to rock-carved structures, geological-geotechnical investigations forming the
basis of urban development plans, and spatial planning within the context of urban and disaster
management.

This study provides a general review of national legislation and examines the legal and administrative

frameworks that may serve as the basis for medical geology practices within their historical
development processes. As of today, Turkish medical geology legislation includes both direct
regulations—such as the Regulation on Rock-Carved Structures—and indirect frameworks
addressing risks like asbestos exposure within broader health and environmental regulations. Public
and professional awareness of issues related to medical geology legislation remains relatively low.

Keywords: Asbestos, Disaster-Prone Area, Legislation, Regulation on Rock-Carved Structures.
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Ozellikle Hermite (tipi) polinomlarini, kaya, toprak, Rocking Bearing tipli polinomlarini, Bernstein
polinomlari1 ve Bernstein baz fonksiyonlarini igeren polinom aileleri, son yillarda uygulamali
matematik ve miithendisligin bir¢ok farkli alaninda faydali uygulama verilmistir. Tiirev ve integral
almada ve aritmetik islemlerde polinomlar biiyiik kolaylik sagladig i¢in, uygulamali bilim insanlar
polinomlart matematiksel modeller olusturmak ve gelistirmek i¢in bir temel olarak kullanirlar.

Bu sunumun motivasyonu ve amaci, mithendislik alaninda, 6zellikle jeoloji miithendisligi alaninda
modelleme yapanlara, Bernstein baz fonksiyonlar1 ve kontrol notlariyla olusturulan Bezier egrileri
kullanilarak olusturulabilecek matematiksel modeller ve ayrica 6zel polinom siniflarinin kullanim
konusunda bir kaynak saglamaktir.

Bézier egrilerinin tanimi, 6zellikleri ve sagladiklar tiirev denklemleri sunulacaktir. Dogrusal Bézier
egrileri, ikinci dereceden Bézier egrileri ve kiibik Bézier egrileri, rekiirans tanimlariyla birlikte
sunulacaktir. Ardindan, bu egrilerle iliskili ve bilgisayar grafiklerinde kullanilan parametrik egriler
(Bézier spline’lar1, Bézier ylizeyleri, Bézier tiggenleri, vektor grafikleri, de Casteljau algoritmasi vb.)
ayrintili olarak sunulacaktir.

Son olarak konu kapsaminda formiiller ve bunlarin uygulamalarinin analizleri verilmektedir.

Keywords: Bernstein Baz Fonksiyonlari, Bezier Egrileri, Hermite (Tipi) Polinomlar, Kaya, Toprak
Tipli Rocking Bearing Polinomlari.
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ABSTRACT

Polynomial families, particularly those containing Hermite (type) polynomials, the rock, soil type
Rocking Bearing polynomials, the Bernstein polynomials, and the Bernstein basis functions, have
seen many useful applications in recent years in many different areas of applied mathematics and
engineering. Because they facilitate operations, including taking derivatives and integrals, and
performing arithmetic operations, applied scientists use polynomials as a basis for constructing and
building mathematical models.

The motivation and purpose of this presentation is to provide a resource for those modeling in the
field of engineering, especially in the field of geological engineering, on mathematical models that
can be created using Bernstein basis functions and Bezier curves generated with control notes, in
addition to use special classes of polynomials.

The definition of the Bézier curves, their properties, and the derivative equations they provide will be
presented. The linear Bézier curves, the quadratic Bézier curves, and the cubic Bézier curves, along
with their definitions of recursive curves, will also be presented. Then, the parametric curves
associated with these curves, used in computer graphics, including the Bézier splines, the Bézier
surfaces, the Bézier triangles, the vector graphics, the de Casteljau's algorithm, etc., are presented
in detail.

Finally, formulas and their applications are analyzed within the scope of the subject.

Keywords: Bernstein Basis Functions, Bezier Curves, Hermite (Type) Polynomials, Rock, Soil Type
Rocking Bearing Polynomials.
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Tugla, cam, ¢imento, ¢elik, seramik gibi bir siirli malzeme insaat sektoriinde kullanilmaktadir. Bu
malzemelerin gerek {iretimleri sirasinda gerekte kullanimlar1 sirasinda ¢evreye ve canli sagligina
onemli etkileri olmaktadir. Ornegin seramik ve ¢imentonun iiretimleri sirasinda agiga cikan kiigiik
partikiiller ve CO» hava kirliligine neden olmaktadir. Hava kalitesindeki bu olumsuz etki canlilarda
KOAH gibi hastaliklar1 artirabilmektedir. Celik, seramik gibi yap1 malzemelerinin iiretimi sirasinda
ise canlilarin olas1 agir metallere maruz kalinmasi halinde ciddi saglik sorunlar yasayabilmektedirler.
Ayrica ¢imentonun yapi malzemelerinin beton iiretimi sirasinda olusan yiliksek pH ortami (bazik
ortam) deri ve goz temasi durumunda alerjik reaksiyonlarin yasanmasina sebep olabilmektedir.
Benzer durumlar diger yap1 malzemeleri i¢inde belirtilebilir. Canli sagligina verdigi etkilerin yaninda
yap1 malzemelerinin iiretimi sirasinda yiiksek oranda dogadan ham malzeme tiiketilmektedir. Boylece
karbon salinimi sebepli hava kirliligi ve sera etkisinin yani sira kaynak tiiketimine de neden
olmaktadirlar.

Yap1 malzemelerinin sebep oldugu bu olumsuzluklar gesitli uygulamalarla azaltilabilir. Uretimleri
sirasinda 1slak yontemlerin kullanilmasi, temas Oncesi eldiven, gozlik gibi gerekli onlemlerin
almmasi ilk asama dnlemler olarak degerlendirilebilir. Uretimi, kullanim1 ve temas1 halinde de olasi
bir negatif durum yasanmasi halinde temiz suya erisim ve ilk tedavinin diizgiin yapilmasi olumsuz
durumun siddetini azaltabilir. Ayrica puzolanik etki gdosteren silis dumani, ucucu kiil gibi
malzemelerin yap1 malzemelerinde kullanimi ile ham malzeme tiiketiminin oniine gegilebilir.

Anahtar Kelimeler: Canli Sagligi, Cevre Saghgi, Karbon Salinimi, Partikiil Kirliligi, Yap:
Malzemeleri.
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ABSTRACT

Materials such as brick, glass, cement, steel, and ceramics are widely used in the construction
industry. The production and use of these materials have significant impacts on the environment and
human health. For example, small particles and CO: released during the production of ceramics and
cement cause air pollution. This negative impact on air quality can increase diseases such as COPD
in living organisms. During the production of building materials such as steel and ceramics, living
organisms may experience serious health problems if exposed to heavy metals. Additionally, the high
pH environment (alkaline environment) created during the production of concrete building materials
can cause allergic reactions in cases of skin and eye contact. Similar situations can be noted for other
building materials. In addition to their impact on human health, the production of building materials
consumes a significant amount of raw materials from nature. Thus, they cause air pollution and
contribute to the greenhouse effect through carbon emissions, as well as resource consumption.

The negative effects caused by building materials can be reduced through various measures. Using
wet methods during production and taking necessary precautions such as wearing gloves and goggles
before contact can be considered initial measures. In the event of a potential negative situation during
production, use, or contact, access to clean water and proper first aid can reduce the severity of the
negative situation. Furthermore, the use of materials such as silica fume and fly ash, which exhibit
pozzolanic effects, in construction materials can prevent the consumption of raw materials.

Keywords: Building Materials, Carbon Emissions, Environmental Health, Human Health,
Particulate Pollution.
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Yeni bir organizmanin kesfedilmesi ve buna bagli olarak yenilik¢i bir teknolojinin iiretilebilmesi i¢in
gerekli olan adimlarin algoritmik olarak sunulabiliyor olmasi her gegen giin daha da anlam
kazanmaktadir. Ayrica, varlig1 bilinen organizmalarla iliskili DNA dizilimlerinin algoritmik olarak
coziimlenebiliyor olmasi da biiylik 6nem arz etmektedir. Bu baglamda elde edilecek her yeni sonug
hem genomik yontem ve teknolojilerin kesfedilebilmesinin siirecini hizlandiracak hem de genomik
analizlerin daha etkin bir sekilde yapilabilmesinin Oniinii agacaktir.

Kucukoglu ve Simsek (2025) tarafindan gelistirilen Bernstein-tabanli kelimeler ise Bernstein baz
fonksiyonlarimin kombinatorik 6zelliklerinden yola ¢ikarak tiiretilmis yeni bir matematiksel yap1
sunmaktadir. Bernstein-tabanli kelimeler, simetri, periyodiklik ve algoritmik Oriintiiler olusturma
kabiliyetiyle, sembolik veri dizilerini modellemede yenilikg¢i bir yaklasim saglamaktadir.

Bu sunumda ise algoritmik olarak iiretilen bu Bernstein-tabanli kelimelerin tibbi jeoloji alanindaki
olas1 uygulamalarindan bahsedilecektir. Bu sunumda bahsedilecek olan olas1 uygulamalar, 6zellikle
tibbi jeolojide kombinatoryal modelleme ve kombinatoryal veri analizi yapmak isteyen bilim
insanlarina ilham kaynagi olabilecek ve yeni ufuklar agabilecektir.

Anahtar Kelimeler: Bernstein-Tabanli Kelimeler, DNA Dizilimi, Hesaplamali Algoritmalar,
Kelimeler Uzerinde Kombinatorik, Matematiksel Modelleme.
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ABSTRACT

The ability to algorithmically present the steps required for the discovery of a new organism and
accordingly the production of an innovative technology is becoming more and more meaningful every
day. Furthermore, the ability to analyze DNA sequences regarding known organisms algorithmically
is also crucial. In this context, every new result to be obtained will both accelerate the process of
discovering genomic methods and technologies and pave the way for more effective genomic
analyses.

Bernstein-based words, developed by Kucukoglu and Simsek (2025), offer a new mathematical
structure derived from the combinatoric properties of the Bernstein basis functions. With their ability
to generate symmetry, periodicity, and algorithmic patterns, Bernstein-based words provide an
innovative approach to modeling symbolic data sequences.

In this presentation, the possible applications of these algorithmically generated Bernstein-based
words in the field of medical geology will be discussed. The possible applications that will be
discussed in this presentation may inspire and open new horizons for scientists who want to perform
combinatorial modeling and combinatorial data analysis, especially in medical geology.

Keywords: Bernstein-Based Words, Combinatorics on Words, Computational Algorithms, DNA
Sequencing, Mathematical Modelling.
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Granitler, dayaniklilig1, 1s1 ve aginmaya karsi direnci ve farkli renk secenekleriyle yaygin olarak
kullanilan dogal kayaglardir. Ozellikle bina cephe kaplamalari, zemin ddsemeleri gibi insaat
malzemesi, mutfak ve banyo tezgahlar1 gibi i¢ mekan tasarimlarinda kullanilmaktadir.

Tiirkiye’nin  kuzeydogusunda, Dogu Sakarya Zonunda granitik plutonlar yaygin olarak
gozlemlenmektedir. Bu calismada, Diizkdy plutonunda yaygin olarak bulunan granitler ve
granodiyoritlerin dogal radyoniiklid (***Ra, 2*>Th ve *’K) igerikleri ve radyolojik parametreleri
belirlenerek insan sagligina potansiyel etkileri degerlendirilmistir.

Diizkdy plutonu kayaclarmin ??°Ra ortalama aktivite konsantrasyonu (30.10 Bq/kg'), Birlesmis
Milletler Atomik Radyasyonun Etkileri Bilimsel Komitesi (UNSCEAR 2000) tarafindan 6nerilen
sinir degerinin (32.0 Bg/kg™!) altinda kalmustir. Buna karsilik, 23*Th ve *°K ortalamalar1 (sirasiyla,
52.59 ve 805.03 Bqg/kg™!) énerilen sinir degerlerinin (sirasiyla, 45.0 ve 420.0 Bg/kg™!) iizerinde yer
almaktadir. Radyoniiklid igeriklerine gore hesaplanan emilen doz oranmi ortalamasi 79.24 nGy/saat,
yillik etkin doz esdegeri i¢ ve dis mekan ortalamasi, sirasiyla 389.00 uSv/yil ve 97.25 uSv/yil, radyum
esdegeri aktivitesi ortalamasi 167,30 Bg/kg, aktivite kullanim indeksi 0.98 uSv/y1l, ortalama i¢ ve dis
tehlike indeksi sirasiyla 0.53 ve 0.45, asir1 Omiir boyu kanser riski ortalamasi 340.38 uSv/yil olarak
belirlenmistir.

Sonuglar, Diizkdy plutonu granitik kayaclarinin radyontiklid i¢erikleri ve radyolojik parametrelerinin
uluslararas1 kabul edilen sinir degerlere oldukg¢a yakin oldugunu gostermektedir. Bu nedenle s6z
konusu kayaclarin yap1 malzemesi ve dis kaplama olarak kullanilmasinin uygun olabilecegi, ancak i¢
mekan kullaniminin insan saglig1 acisindan riskler tagiyabilecegi degerlendirmektedir.

Anahtar Kelimeler: Dogal Radyoniiklidler, Diizkdy Plutonu, Granitik Kayaglar, Radyolojik
Parametreler, T1bbi Jeoloji
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ABSTRACT

Granite is a natural rock widely valued for its durability, resistance to heat and abrasion, and
diverse color range. It is commonly used as construction material for building facades and flooring,
as well as in interior design applications such as kitchen and bathroom countertops.

Granitic plutons are frequently observed in the Eastern Sakarya Zone of northeastern Turkey. In this
study, the natural radionuclide (**°Ra, **’Th, and *°K) concentrations and radiological parameters
of granites and granodiorites from the Diizkéy Pluton were determined, and their potential
implications for human health were evaluated.

The average activity concentration of *>°Ra in the Diizkéy Pluton rocks (30.10 Bq/kg) was lower than
the limit value of 32.0 Bq/kg recommended by the United Nations Scientific Committee on the Effects
of Atomic Radiation (UNSCEAR 2000). In contrast, the mean concentrations of ***Th (52.59 Bq/kg)
and *°K (805.03 Bq/kg) exceeded the recommended limits of 45.0 and 420.0 Bq/kg, respectively. The
calculated average absorbed dose rate was 79.24 nGy/h. The annual effective dose equivalent values
were 389.00 uSv/year for indoor exposure and 97.25 uSv/vear for outdoor exposure. The mean
radium equivalent activity (Raeq) was 167.30 Bq/kg, while the activity utilization index was 0.98. The
average indoor and outdoor hazard indices (Hin and Hex) were 0.53 and 0.45, respectively, and the
average excess lifetime cancer risk (ELCR) was estimated at 3.40 x 107

The results indicate that the radionuclide concentrations and radiological parameters of the Diizkéy
Pluton granitoids are generally close to internationally accepted threshold values. Therefore, while
their use as building materials and exterior cladding appears appropriate, their application in indoor
environments may pose potential health risks.

Keywords: Diizkéy Pluton, Granitic Rocks, Medical Geology, Natural Radionuclides, Radiological
Parameters.
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Asbestiform mineraller, belirli kristal yapiya sahip minerallerin lifsi morfoloji kazanmis 6zel
bicimleridir. Bu mineraller, yliksek elastikiyet, ince lif yapisi, yliksek uzunluk/¢ap orami ve
solundugunda yiiksek biyokalicilik nitelikleri nedeniyle insan sagligi acisindan onemli riskler
olusturur. Asbestiform minerallerin giivenilir bigimde tanimlanmasi, ¢ogu zaman ince toz
fraksiyonunun yiiksek ¢oziiniirliiklii SEM-EDS analizleriyle degerlendirilmesini gerektirir. Ancak bu
mineraller genellikle gevsek ve kolay dagilabilen yiizey tozlari icinde bulundugundan, klasik
ornekleme yontemleriyle tasinirken numune kaybi, lif yigilmasi ve morfolojik bozulma sik¢a
goriilmektedir. Bununla birlikte, kapali ortamlarda bu tip numunelerin hazirlanmasi daha fazla zaman,
dikkat ve maliyet gerektirir. Bu calisma, asbestiform minerallerin sahada hizli ve dogrudan SEM-
EDS analizine uygun sekilde 6rneklenmesini saglayan pratik bir 6rnekleme yontemi sunmaktadir.

Yontemde, grafit bantla kapl aliiminyum SEM tutucu, kapandiginda tamamen yalitim saglayacak
sekilde bir Eppendorf tiip kapagina sabitlenmistir. Bu kapak, alt kismi1 kesilerek modifiye edilmis bir
Falcon tiipiin i¢ine yerlestirilmis ve bdylece kapali bir toplama haznesi olusturulmustur. Arazi
sirasinda, yiizeydeki ince tozu kaldirmak i¢in elektrikli, yiiksek tiflemeli bir el motoru kullanilmig ve
yiikselen toz bulutu dogrudan Falcon tiipiine yonlendirilmistir. Tiip i¢inde olusan homojen toz bulutu,
mikron-alt1 parcaciklarin grafit bant iizerinde tek tabaka benzeri (monolayer) bir dagilimla
tutulmasini saglamistir. Bu islem sayesinde lif morfolojisi bozulmadan korunmus ve on binlerce
parcacigi iceren temsili bir dagilim elde edilmistir.

Hazirlanan tutucular kapatilarak tasinmis ve laboratuvarda yalnizca karbon kaplama sonrasi dogrudan
SEM-EDS analizine alinmistir. Yontem, hem ornek/zaman/maliyet kaybini onlemesi hem de
asbestiform minerallerin hizli tespiti icin yiiksek pratiklik sunmasi nedeniyle klasik toplama
yaklasimlarina kiyasla belirgin avantaj saglar. Ozellikle eriyonit ve diger lifsi fazlarmn varliginin
cabuk degerlendirilmesi gereken alanlarda etkili, giivenilir ve tekrarlanabilir bir yontem olarak
onerilmektedir.

Anahtar Kelimeler: Asbestiform Mineraller, SEM-EDS, Yerinde Toz Ornekleme.
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ABSTRACT

Asbestiform minerals are special morphological variants of certain crystalline mineral species that
develop a fibrous habit. These minerals pose significant human health visks due to their high
elasticity, thin fibrous structure, elevated aspect ratios, and high biopersistence when inhaled.
Reliable identification of asbestiform minerals commonly requires the evaluation of fine particulate
fractions using high-resolution SEM-EDS analyses. However, because these minerals often occur
within loose, volatile, and easily re-suspended surface dusts, conventional sampling and transport
procedures frequently result in sample loss, fiber aggregation, and morphological alteration.
Moreover, preparing such samples in controlled laboratory environments demands additional time,
care, and cost. This study introduces a practical field technique that enables the rapid collection of
asbestiform minerals in a form directly suitable for SEM-EDS analysis.

In this method, an aluminum SEM stub covered with graphite tape is fixed onto the cap of an
Eppendorf tube in such a way that complete isolation is achieved when closed. The cap is then placed
inside a modified Falcon tube with its lower end removed, creating a sealed micro-collection
chamber. During fieldwork, an electric high-flow handheld blower is used to resuspend fine surface
dust, which is directed into the Falcon tube. The dust entering the tube forms a homogeneous airborne
cloud, allowing sub-micron particles to settle onto the graphite tape in a quasi-monolayer
distribution. This provides a representative particle spread containing tens of thousands of fragments
while preserving the original morphology of fibrous phases.

The prepared stubs are sealed for transport and, after carbon coating in the laboratory, can be
introduced directly into SEM-EDS instrumentation without any additional preparation. The method
offers significant advantages over classical sampling approaches by preventing sample loss and
enabling the rapid field detection of asbestiform minerals. It is particularly effective, reliable, and
reproducible in settings where the presence of erionite or other fibrous phases must be assessed
quickly.

Keywords: Asbestiform Minerals, In-Situ Dust Sampling, SEM-EDS.
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Iklim degisikligi, genel tarimsal iiretim sistemleriyle birlikte drtiialt: tarimi1 da etkileyerek iiretim
siireglerinde onemli degisikliklere yol agmaktadir. Artan sicaklik, nem ve buharlagma gibi iklimsel
degiskenler zararli popiilasyonlarini artirmakta, bu durum pestisit kullanim sikligin1 yiikseltmektedir.
Ozellikle értiialt: iiretim alanlarmda havalandirmanin yetersiz olmasi, pestisit kalintilarinin havada
ve toprakta daha uzun siire kalmasina yol agmakta; bu da tarim is¢ileri basta olmak {izere maruz kalan
bireyler i¢in saglik agisindan ciddi tehditler olusturmaktadir.

Bu ¢alisma, iklim degisikligi kosullarinda pestisit kullaniminin hem genel tarim hem de Ortiialtt
iiretimde yol agtig1 ¢cevresel ve saglik temelli etkileri literatiir taramasi yoluyla degerlendirmektedir.
Literatiirde, sicak hava dalgalarmin pestisit buharlari ile birleserek solunum yolu hastaliklari,
norotoksik etkiler, cilt tahrigleri ve ireme sistemi bozukluklarina yol agabilecegi belirtilmektedir.
Ayrica bazi pestisit formiilasyonlarinda bulunan yardimer maddelerin, ana etken maddelerden daha
toksik olabilecegi ifade edilmektedir.

Sonug olarak, iklim degisikliginin etkisiyle birlikte pestisit kullanimi1 ¢evresel, iklimsel ve halk saglig
acisindan ¢ok boyutlu bir tehdit haline gelmektedir. Bu nedenle, siirdiiriilebilir yonetim stratejileri ve

kapsamli politikalar hayata gegirilmelidir.

Anahtar Kelimeler: iklim Degisikligi, Istatistik, Ortiialt1 Tarim, Pestisit Kullanimi, Saglik Riski.
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ABSTRACT

Climate change is causing significant changes in production processes by affecting general
agricultural production systems as well as greenhouse cultivation. Climatic variables such as
increased temperature, humidity, and evaporation are increasing pest populations, which in turn
raises the frequency of pesticide use. In greenhouse production areas in particular, insufficient
ventilation leads to pesticide residues remaining in the air and soil for longer periods, this poses
serious health risks for exposed individuals, especially agricultural workers.

This study evaluates the environmental and health-related impacts of pesticide use under climate
change conditions in both open-field agriculture and greenhouse production through a literature
review. The literature indicates that heatwaves, when combined with pesticide vapors, can lead to
respiratory illnesses, neurotoxic effects, skin irritations, and reproductive system disorders.
Furthermore, it is noted that adjuvants found in some pesticide formulations may be more toxic than
the active ingredients themselves.

In conclusion, with the impact of climate change, pesticide use has become a multidimensional threat
in terms of environmental, climatic, and public health aspects. Therefore, sustainable management

strategies and comprehensive policies must be implemented.

Keywords: Climate Change, Greenhouse Agriculture, Health Risk, Pesticide Use, Statistics.
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Jeotermal enerji, siirdiiriilebilir ve ¢evre dostu bir dogal kaynak olmasinin yani sira saglik, turizm ve
tedavi amacli kullanimlarda da 6nemli bir yer tutmaktadir. Tiirkiye, sahip oldugu jeotermal potansiyel
acisindan Avrupa’da ilk sirada, diinyada ise yedinci sirada yer almaktadir. Bu ¢alismada Tiirkiye’de
jeotermal kaynaklarin saglik amaglh kullanimina iliskin mevcut durum, baslica uygulama alanlari,
sosyoekonomik etkiler ve gelecege yonelik degerlendirmeler ele alinmistir. Calisma kapsaminda
kaplica ve termal turizm tesislerinin dagilimi, kullanim bigimleri ve saglik tizerindeki etkileri literatiir
verileriyle incelenmistir. Bulgular, jeotermal kaynaklarin daha etkin, siirdiiriilebilir ve bilimsel
temellere dayali sekilde kullanilmasinin iilke ekonomisi ve toplum saglig1 agisindan biiyiik 6nem
tagidigini gostermektedir.

Anahtar Kelimeler: Jeotermal Enerji, Kaplica Tedavisi, Saglik, Termal Turizm, Tiirkiye.
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ABSTRACT

Geothermal energy, in addition to being a sustainable and environmentally friendly natural resource,
also holds an important place in health, tourism, and therapeutic uses. Turkey ranks first in Europe
and seventh in the world in terms of its geothermal potential. This study examines the current status,
main application areas, socioeconomic impacts, and future assessments of the use of geothermal
resources for health care in Turkey. The study examines the distribution, usage patterns, and health
impacts of hot springs and thermal tourism facilities using literature data. The findings demonstrate
that the more efficient, sustainable, and scientifically based use of geothermal resources is of great
importance for the country's economy and public health.

Keywords: Geothermal Energy, Health, Hot Spring Therapy, Thermal Tourism, Turkey.

1. Giris

Jeotermal kaynaklar, yerkabugunun derinliklerinden gelen sicak su, buhar ve gaz karisimlarindan
olusur. Tiirkiye, Alp-Himalaya jeotermal kusagi iizerinde yer aldigindan jeotermal potansiyeli

oldukca yiiksektir. Bu potansiyel yalnizca enerji tiretimi igin degil, balneoterapi, kaplica tedavileri,
rehabilitasyon merkezleri ve termal turizm gibi saglik temelli uygulamalarda da kullanilmaktadir.
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Son yillarda, Diinya Saglik Orgiitii (WHO) tarafindan “saglik turizmi” kavrami genisletilmis; termal
ve spa turizmi, bu kategorinin énemli alt bilesenleri arasinda sayilmistir. Tiirkiye’de bu alanlarda
yapilan yatirimlar ve arastirmalar giderek artmaktadir.

2. Tiirkiye’nin Jeotermal Potansiyeli
Tiirkiye’de yaklasik 1.500°den fazla jeotermal kaynak tespit edilmistir. Bunlarin sicakliklar1 20°C ile
240°C arasinda degismekte olup, saglik ve termal turizm agisindan kullanilan kaynaklarin sicaklig

genellikle 35—-100°C arasindadir.

Tablo 1. Tiirkiye’nin Jeotermal Potansiyeli ve Kullanim Alanlari (2024 verileri)

Kategori Say1/ Deger Aciklama

Toplam jeotermal saha sayist ~1.500 MTA kayith kaynak alani
Kullanilan jeotermal saha say1s1 ~250 Enerji, 1sitma ve saglik dahil
Jeotermal enerji kurulu giicii 1.680 MW, Elektrik iiretimi i¢in

Dogrudan kullanim kapasitesi 5.000 MWy, gg)nut is1tma, termal, saglik, sera
Saglik ve termal turizm amacli kullanim %13 Toplam dogrudan kullanim icinde

oranit

Saglik amaglt uygun sicaklik
aralig

Ortalama su sicaklig1 (termal kullanim) 35-100°C
3. Saghk Amach Kullanim Alanlar

3.1 Balneoterapi ve Kaplica Tedavileri
Balneoterapi; mineralce zengin termal sularin banyo, i¢me, inhalasyon veya ¢camur uygulamalari
yoluyla tedavi amagh kullanimini ifade eder. Tiirkiye’de 6zellikle romatizmal hastaliklar, kas-iskelet
sistemi rahatsizliklari, deri hastaliklari, stres ve uyku bozukluklar1 gibi durumlarda yaygin bicimde
uygulanmaktadir.

3.2 Rehabilitasyon ve Termal Saghk Merkezleri

Jeotermal tesislerin bir kismi fizik tedavi ve rehabilitasyon hizmetleriyle entegre edilmistir.
Afyonkarahisar, Kiitahya ve Nevsehir’de bu tiir merkezler hem yerli hem yabanci saglik turistlerine
hizmet vermektedir.

3.3 Termal Turizm ve Saghk Turizmi

Termal turizm, Tirkiye’nin saghk turizmi gelirleri i¢inde giderek daha biiyiik bir pay almaktadir.
2024 verilerine gore Tirkiye’ye gelen saglik turistlerinin yaklasik %12’si termal tedavi

hizmetlerinden faydalanmistir.

4. Tiirkiye’de Termal Tesislerin Bolgesel Dagilimi
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Tesis

Bolge Sayis1
Ege Bolgesi 120+
Marmara

. +
Bolgesi 20
Ig"Anac‘lolu 70+
Bolgesi

Akdeniz Bolgesi 35+
Karadeniz

Bolgesi 20+

D9gu Anadolu 254

Bolgesi

Glineydogu

Anadolu Bolgesi 10+
370+

Toplam tesis

One Cikan iller

Afyonkarahisar, Denizli,

Kiitahya, Manisa

Yalova, Bursa, Balikesir

(Gonen)

Ankara (Kizilcahamam),

Nevsehir (Kozakl1)
Isparta, Burdur

Bolu, Samsun
Erzurum, Agn

Sanliurfa, Diyarbakir

Kullamim Ozelligi

En yogun termal saglik bolgesi

Spa ve rehabilitasyon agirlikli

Kaplica ve saglik turizmi

Diisiik mineralizasyonlu sular

Termal otel ve banyo

uygulamalari

Bolgesel tedavi ve turizm

potansiyeli

Gelismekte olan alanlar

5. Termal Sularin Kimyasal Ozelliklerine Gére Dagilimi

Su Tipi Icerigi
Sodyumlu- . B
Bikarbonatl Na’, HCO:
Kalsiyumlu-Siilfathh  Ca**, SO4*~
Demirli Fe?*
Florirla F-
Karbondioksitli CO:

Baslica Mineral

Kullanim Alam

Romatizma, kas-iskelet
hastaliklar1

Cilt ve dolasim hastaliklari
Kansizlik, cilt sagligi

Dis ve kemik saglig1

Dolasim sistemi, tansiyon
dengesi

6. Termal Turizm ve Saghk Ekonomisi (2023-2024)

Gostergeler

Termal saglik tesisi sayist
Termal tesislerde konaklayan kisi say1s1
Saglik turizmi gelirleri (toplam)

Termal turizmin saglik turizmi i¢indeki pay1 %11

Yerli turist orani
Yabanci turist orani
Ortalama kalis siiresi

Ornek Bolgeler

Afyonkarabhisar,
Kiitahya

Pamukkale, Balikesir
Yalova, Erzurum
Nevsehir, Ankara

Bolu, Isparta

2023 2024 (tahmini) Degisim (%)
355 370 +4,2

2,45 milyon 2,8 milyon +14,3

2,3 milyar USD 2,7 milyar USD +17,4

%12 +1 puan

%72 %69 -4,2

%28 %31 +10,7

4,2 giin 4,5 giin +7,1

7. Tiirkiye’de Termal Tesislerde Tedavi Odakh Kullanim
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Kullanim Oram

Hastalik Grubu (%) Uygulama Tiiri
(1]

Romatizmal hastaliklar 38 Balneoterapi, banyo
Kas-iskelet sistemi Hidroterapi, camur

24
rahatsizliklar banyosu
Dermatolojik hastaliklar 12 Termal banyo,

inhalasyon

Stres ve nérolojik 9 Termal spa, aromaterapi
rahatsizliklar pa, p
Solunum yolu hastaliklar 7 Buhar, inhalasyon
Dlger (rehabilitasyon, igme 10 Kombine tedaviler
kdirti)
8. Sonug

Tiirkiye, jeotermal kaynak zenginligi sayesinde termal saglik turizmi alaninda biiyiik bir potansiyele
sahiptir. Ancak bu potansiyelin tam anlamiyla degerlendirilebilmesi i¢in bilimsel aragtirmalarin
desteklenmesi, tesislerin kalite standartlarmin yiikseltilmesi ve dogal kaynaklarin siirdiiriilebilir
bigimde yonetilmesi gerekmektedir. Dogru stratejilerle Tiirkiye, dnlimiizdeki on yilda Avrupa’nin
onde gelen termal saglik destinasyonlarindan biri haline gelebilir.
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Asbest, diger adiyla amyant, lifli yapiya sahip bir silikat mineralidir. ki ana sinifi bulunur:
serpantinler (en yaygin tiirii krizotil) ve amfiboller (en yaygin tiirleri amosit, tremolit, antofillit ve
aktinolittir). Beyaz asbest olarak bilinen krizotil, asbestin en yaygin bi¢cimi olup serpantin grubu
mineraller i¢inde yer alir. Krizotil; yumusak ve lifli yapisi, ayrica 1siya, neme, asitlere ve korozyona
kars1 direnci nedeniyle endiistriyel bir mineral olarak pek ¢ok alanda kullanilmastir.

Asbest liflerinin solunmasi; mezotelyoma, asbestozis ve akciger kanseri gibi ciddi hastaliklara yol
acmaktadir. Gegmiste, serpantin kdkenli krizotilin mezotelyoma ve diger akciger hastaliklarina neden
olmadig1 varsayilsa da ozellikle 2010 yilindan sonraki vaka temelli arastirmalar bu varsayimin
gercegi yansitmadigini ortaya koymustur.

Calisma alam, Kahramanmaras ilinin Tiirkoglu ilgesine bagli Hopur I¢mesi’dir. Arastirma, Hopur
Igcmesi’ne ait su, sediman ve camur Orneklerinin balneoterapi agisindan kullanilabilirligini
degerlendirmek amaciyla gergeklestirilmistir. Calisma alam1 ve yakin c¢evresinde, Kocali
Karmasigi’na ait Jura-Kretase yaslh ofiyolitik birimler yer almaktadir. Araziden alinan 6rneklerin
petrografik incelemelerinde serpantin minerallerinin yaygmhg: dikkat cekmektedir. Ozellikle Hopur
Igmesi’nden alinan dokuz adet camur &rneginin XRD analizlerinde bazilarinda %90°1 askin oranda
krizotil mineraline rastlanmistir. Bu 6rneklerin SEM (Scanning Electron Microscope) goriintiilerinde
krizotilin 1ifli yapis1 belirlenmis, liflerin ¢ap ve uzunluklar dlgiilerek Diinya Saglhk Orgiitii’niin
(WHO) kabul ettigi degerlerle karsilagtirilmastir.

Incelemeler sonucunda, ¢alisma alaninda tespit edilen krizotil liflerinin kabul edilebilir siirlarin
oldukca flizerinde oldugu belirlenmistir. Sonu¢ olarak, Hopur i¢mesindeki sularin balneoterapi
acisindan kullanilmas1 daha ciddi saglik problemlerine yol agacagi diisiiniilmekte, bolge halkindaki

akciger temelli hastaliklarin uzun vadeli izlenmesi 6nerilmektedir.

Anahtar Kelimeler: Kahramananmaras, Krizotil, Petrografik Inceleme, SEM, XRD.
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ABSTRACT

Asbestos, also known as amiant, is a fibrous silicate mineral. It exists in two main classes: serpentines
(the most common type is chrysotile) and amphiboles (the most common types are amosite, tremolite,
anthophyllite, and actinolite). Chrysotile, also known as white asbestos, is the most widespread form
of asbestos and belongs to the serpentine group of minerals. Due to its soft and fibrous structure and
resistance to heat, moisture, acids, and corrosion, chrysotile has been widely used as an industrial
mineral.

Inhalation of asbestos fibers can lead to serious diseases, including mesothelioma, asbestosis, and
lung cancer. Although serpentine-derived chrysotile was previously assumed to be non-carcinogenic,
especially after 2010, case-based studies have demonstrated that this assumption is not accurate.

The study area is Hopur Spring, located in the Tiirkoglu district of Kahramanmaras province. This
research was conducted to evaluate the potential use of water, sediment, and mud samples from Hopur
Spring for balneotherapy. The study area and its surroundings include Jurassic—Cretaceous ophiolitic
units of the Kocgali Complex. Petrographic analyses of field-collected samples highlighted the
prevalence of serpentine minerals. In particular, X-ray diffraction (XRD) analyses of nine mud
samples from Hopur Spring revealed chrysotile contents exceeding 90% in some samples. Scanning
electron microscope (SEM) images confirmed the fibrous structure of chrysotile, and the fiber
diameters and lengths were measured and compared with World Health Organization (WHO)
standards.

The analyses indicated that chrysotile fibers in the study area exceed acceptable limits. Consequently,
the use of Hopur Spring waters for balneotherapy may pose significant health risks, and long-term

monitoring of lung-related diseases in the local population is recommended.

Keywords: Chrysotile, Kahramananmarasg, Petrographic Examination, SEM, XRD.

110



ERVA PB-ZN YATAGINDA (KAYSERI, TURKIYE) NADiR TOPRAK ELEMENTLERI
(NTE) ANOMALISI: CEVRESEL VE TIBBI JEOLOJI ACISINDAN DEGERLENDIRME

Ozge Ozer Atakoglu?, Mustafa Giirhan Yal¢in®

“Akdeniz Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Antalya, Tiirkiye
(oozer(@akdeniz.edu.tr)

0z

Lantanitler, itriyum ve Skandiyum’dan olusan Nadir Toprak Elementleri (NTE) baslica 17 elementten
olusan bir gruptur. NTE konsantrasyonlar1 ve dagilim desenleri, Pb-Zn yataklarinin cevherlesme
kosullari, jenetik 6zelligi ve yan kayag etkileri gibi onemli jeokimyasal gostergeler sunmaktadir.
Bunun yaninda Pb-Zn yataklarinin maden atiklari NTE’ler i¢in ikincil kaynak potansiyeli
tagimaktadir. Pb-Zn yataklarindaki yiiksek NTE konsantrasyonlari, maden faaliyetleriyle beraber ya
da sonrasinda g¢evreye yayilabilecek toksik Pb/Zn elementlerine ek olarak potansiyel bir NTE
maruziyetini de beraberinde getirmistir. Bu ¢alismada, Erva Pb-Zn yatagindaki NTE ve iz element
konsantrasyonlarinin belirlenmesi ve bu anomalilerin tibbi jeoloji baglaminda degerlendirilmesi
amaglanmistir. Saha numunelerinin ICP-MS ile analizi sonucunda, NTE grubu, Pb, As ve Ba dahil
olmak tizere kritik elementlerin hassas Olgiimleri yapilmistir. Elementlerin bolluk siralamasi su
sekildedir: Pb >As>Sr>Ni>Cd>Cr>Cu>Ba>V >Zr>Co>Ga>Rb>Mo > Sb>Ce>Nb
>Nd>La>Sc>Y>U>Eu>Pr>Cs>Tb>TI>Ge>Th>Dy>Ta>In>Er>Sm>Gd>Ho >
Yb. Pb elementi basta olmak iizere en bol bulunan As, Ni, Cd, Sr, Cr, Cu, Ba gibi diger iz elementlerin
yuksek konsantrasyonlarda bulunuyor olmasi cevherlesmenin ve yan kayaclarin hidrotermal
siireglerle zenginlestigini gostermistir. Hafif NTE (HNTE) grubu (Ce, Nd, La, vb.), Agir NTE’ye (Eu,
Y, Gd, vb.) gore daha yiiksek bolluk gostermektedir. Bu durum etkin olan hidrotermal siireclerde
HNTE =zenginlestigini veya yan kayag etkisini isaret etmektedir. Bolgede tibbi jeolojik/cevresel
olusabilecek potansiyel endisenin birincil nedeni Pb, As ve Cd’dan kaynaklanabilecegi; NTE’lerin
ise cogunlukla jeokimyasal izleyici ve ikincil ¢evresel/tibbi jeolojik risk tasiyabilecegini gdstermistir.
Insan viicudunda bu elementlere yiiksek maruziyetin neden olabilecegi etkiler su sekildedir: Pb
ozellikle cocuklarda beyin hasari; As, deri, dolasim ve sinir sistemi hasari; Cd, bobrek, karaciger ve
kemik hasarlari. Bolgede yiiksek konsantrasyonda bulunan Ce ve Nd HNTE’lerinin Pb ve As ile
mevcut korelasyonun takibinin yapilmasi iyi bir ¢evresel izleme stratejisi olusturabilir. Bu bulgu, Ce
ve Nd gibi HNTE’lerinin Pb ve As elementleri kaynakli olusabilecek kirlilik ile potansiyel
korelasyonu, NTE’lerin bolge bazinda g¢evresel izlenmesi (kaynak izleme) kullanilabilecegini
gosterecektir.

Sonug olarak, Erva maden ocaginda Pb-Zn madenciliginin yani sira yiiksek teknolojilerde kullanilan
NTE’lerin ¢evresel yayilim potansiyelini de dikkate alan entegre bir ¢evresel risk yonetim planina
ihtiya¢ duyulmaktadir. Ce ve Nd gibi HNTE’lerin Pb ve As elementleri kaynakli olusabilecek kirlilik
ile potansiyel korelasyonu, NTE’lerin bolge bazinda c¢evresel izlemede kullanilabilecegini
gostermistir. Bolgede halk sagligin1 korumak i¢in, Pb, As, Cd konsantrasyonlarinin ve NTE
fraksiyonlarinin diizenli izleme ve risk yonetimini hedefleyen biitiinciil bir ¢evresel yaklasim plani
yapilmalidir.

Anahtar Kelimeler: Cevresel Risk, Nadir Toprak Elementleri, Pb-Zn Yatagi, Tibbi Jeoloji.
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ABSTRACT

Rare Earth Elements (REE), composed of Lanthanides, Yttrium, and Scandium, constitute a group of
17 key elements. The concentration and distribution patterns of REE provide crucial geochemical
indicators regarding the ore genesis, mineralization conditions, deposit type, and wall-rock influence
in Pb-Zn deposits. Furthermore, mine tailings Pb-Zn operations carry a potential secondary resource
of REE. The high concentration of REE in these deposits, coupled with their increasing use in
industrial and technological applications, introduces a potential REE exposure risk to the
environment, in addition to the highly toxic Pb/Zn elements released during or after mining activities.
This study aims to determine the REE and trace element concentrations in the Erva Pb-Zn deposit
and evaluate these anomalies within the context of medical geology. ICP-MS analysis of field samples
provided precise measurements for the entire REE group, Pb, As, and Ba, among other critical
elements. The element abundance ranking was determined as follows: Pb > As > Sr > Ni > Cd > Cr
>Cu>Ba>V>Zr>Co>Ga>Rb>Mo>Sbhb>Ce>Nb>Nd>La>Sc>Y>U>Eu>Pr>
Cs>Tbh>TI> Ge>Th>Dy>Ta>In>Er>Sm> Gd> Ho > Yb. The high concentrations of Pb
(the most abundant element), As, Ni, Cd, S, Cr, Cu, and Ba indicate that the mineralization and wall
rocks were significantly enriched by hydrothermal processes. The Light REE (LREE) group (Ce, Nd,
La, etc.) shows higher relative abundance compared to the Heavy REE (HREE) (Eu, Y, Gd, etc.). This
pattern suggests LREE enrichment within the active hydrothermal fluids or a strong wall-rock
influence. The primary potential medical geological/environmental concern in the area is shown to
originate from Pb, As, and Cd, while REE mostly serve as geochemical tracers and pose a secondary
environmental/medical geological risk. High exposure to these elements in the human body can lead
to severe effects, including brain damage in children (Pb),; skin, circulatory, and nervous system
damage (As),; and kidney, liver, and bone damage (Cd). Tracking the correlation between the highly
abundant LREE (Ce and Nd) and Pb/As could establish an effective environmental monitoring
strategy. This finding suggests that LREE like Ce and Nd can be used for regional environmental
surveillance (source tracing) due to their potential correlation with Pb and As related contamination.

In conclusion, the Erva mine requires an integrated environmental risk management plan that
considers the environmental dissemination potential of REE (used in high technologies) alongside
the traditional Pb-Zn mining hazards. To protect public health, a holistic environmental approach
targeting the regular monitoring and risk management of Pb, As, Cd concentrations and REE
fractions in water and soil, particularly near mining operations, must be implemented.

Keywords: Environmental Risk, Medical Geology, Rare Earth Elements, Pb-Zn Deposit.
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Magaralar, tibbi jeoloji ¢caligmalarinda, kendilerine 6zel mikroklima 6zellikleri, atmosferik bilesenleri
ve jeokimyasal yapilariyla essiz bir laboratuvar 6zelligi tasimaktadir. Ozellikle ventilasyonun diisiik
oldugu magaralarin yaklasik sabit nem ve sicakliga sahip olmasi, yiiksek karbondioksit ve partikiil
madde icermesi, “speleoterapi” kapsaminda solunum yolu hastaliklarinin tamamlayici tedavisinde
potansiyel sunarken; radon gazi birikimi ve bazi mineral tozlar1 ciddi saglik riskleri
barindirabilmektedir.

Tiirkiye, jeolojik 6zellikleri ve genis yayilimh karstik kusaklar icermesiyle on binlerce magaraya ev
sahipligi yapmaktadir. Turizme acilan veya yerel kullanimda olan magara sayis1 ise her gecen giin
artmaktadir. Ancak, bu dogal olusumlarin tibbi jeolojik parametreler (radyoaktivite, mikrobiyoloji,
aerosol karakterizasyonu) agisindan envanterinin ¢ikarilmasi konusunda ciddi bir literatiir boslugu
s0z konusudur. Bu caligmada Tiirkiye’deki 25 adet magaranin incelenmesi gerceklestirilmis,
magaralarin sadece turistik gorsel 6geler olarak degil, insan sagligina etkileri bakimindan da
siniflandirilmasiin gerekliligi incelenmistir. Magaralarin 6zellikle saglik turizmine giivenle entegre
edilebilmesi i¢in bilimsel verilere dayal tibbi jeoloji envanterinin olusturulmasi hem halk sagliginin
korunmasi hem de ulusal saglik potansiyelinin dogru yonetilmesi agisindan biiylik 6nem arz
etmektedir.

Anahtar Kelimeler: Magara, Speleotem, Speleoterapi.
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ABSTRACT

In medical geology research, caves serve as unique laboratories due to their distinct microclimatic
characteristics, atmospheric and geochemical compositions. Especially, in caves with low ventilation,
conditions such as stabile humidity and temperature, along with high concentrations of carbon
dioxide and particulate matter, offer potential for the complementary treatment of respiratory
diseases within the scope of ‘speleotheraphy’. On the other hand, the accumulation of radon gas and
the presence of certain mineral dust can bear serious health risks.

Owing to its geological features and extensive karstic belts, Tiirkiye hosts tens of thousands of caves.
The number of caves opened for tourism or utilized for local purposes is increasing Daily. However,
there is a significant gap in the literature regarding the inventorying of these natural formations in
terms of medical geological parameters, such as radioactivity, microbiology, and aerosol
characterization. In this study, a total of 25 caves in Tiirkiye were examined to investigate the
necessity of classifying caves not merely as visual touristic attractions, but also according to their
impacts on human health. Establishing a medical geology inventory based on scientific data is of
paramount importance for the safe integration of caves into health tourism. This step is essential both
for the protection of public health and for the proper management of the national health potential.

Keywords: Cave, Speleothem, Speleotherapy.
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Bu c¢alisma, 6 Subat 2023 depremlerinin ardindan Erkenez alt havzasinda yeralti suyu kalitesinin
giincel risk profilini ¢ikarmayi ve tibbi jeoloji acisindan Oncelikli gostergeleri tanimlamay1
amagclamaktadir. Iki &rnekleme déneminde ii¢ yeralt1 suyu kuyusu ve iliskili yiizey noktalarinda
yerinde pH, elektriksel iletkenlik, sicaklik ve ¢Oziinmiis oksijen Ol¢limleri yapilmis; laboratuvar
analizlerinde major iyonlar, besin tuzlar1 ve iz element/agir metaller degerlendirilmistir. Segili
istasyonlarda 8'80—8*H stabil izotop analizleri uygulanmais, kalite giivence adimlar1 kapsaminda saha
korleri/tekrarlar kullanilmistir. Hidrojeokimyasal siiflama ve izotop diyagramlari, sahaya 6zgi
degerlendirmelerle birlikte yorumlanmastir.

Bulgular, suyun baskin fasiyesinin Ca—HCOs oldugunu ve iletkenlik degerlerinin igme suyu
esiklerinin belirgin sekilde altinda seyrettigini gostermektedir. Nitrat konsantrasyonlari1 c¢aligma
periyodu boyunca 50 mg/L sinirinin altinda kalmis; secili noktalarda mevsimsellige duyarli hafif
dalgalanmalar gozlenmistir. 6'*0O—6?H imzalar1 yerel meteorik su ¢izgisine yakin dagilim sergileyerek
belirgin buharlasma etkisine isaret etmemektedir. 1z element degerlendirmesinde antimon (Sb) baz1
orneklerde 5 pg/L referans degerini agarak 9—10 pg/L araligina ulasmis; demir (Fe) ve alliminyum
(Al) ise calismada izlenen noktalarda genel olarak rehber degerlerin altinda kalmistir. Bu durum,
Erkenez’de 6zellikle Sb odakli bir risk izleme yaklasiminin gerekliligini gostermektedir.

Calisma, sahaya 0zgii ve uygulanabilir ii¢ oneri sunmaktadir: (i) mevsimsellik dikkate alinarak Sb
icin daha yiiksek frekansta izleme ve egilim izlemesi; (ii) potansiyel kaynak ayrimi ve karigim
siireclerinin daha 1yi anlasilabilmesi amaciyla izotop verisinin diizenli giincellenmesi; (iii) saha
paydaglarina yonelik tibbi jeoloji temelli risk iletisimi ve esik degeri asimi durumlarinda devreye
girecek basit bir eylem semasimin olusturulmasi. Elde edilen sonuglar, bolgesel su giivenliginin
korunmasina yonelik hedefli ve veri odakli miidahalelerin 6nemini vurgulamaktadir.

Anahtar Kelimeler: Agir Metal, Antimon, Deprem, Tibbi Jeoloji, Yeralt1 Suyu.
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ABSTRACT

This study aims to define the groundwater risk profile following an earthquake in the Erkenez sub-
basin and to identify key indicators from a medical-geology standpoint. During two sampling
campaigns, in situ measurements (pH, electrical conductivity, temperature, dissolved oxygen) were
conducted at three groundwater wells and corresponding surface locations; laboratory analyses
included primary ions, nutrients, and trace/heavy metals. Designated sites were examined for 3'*0O—
&*H stable isotopes, incorporating quality assurance measures such as field blanks and duplicates.
Hydrogeochemical categorization and isotope diagrams were analyzed in conjunction with site-
specific findings.

The results demonstrate a predominant Ca—HCOs facies and electrical conductivity values that are
well below the standard drinking water limits. Nitrate levels consistently stayed below 50 mg/L
during the research period, with slight seasonal variations at specific locations. The 6'*0—0*H
fingerprints are plotted close to the local meteoric water line, indicating minimal evaporation impacts.
In the trace-element dataset, antimony (Sb) exceeded the 5 ug/L reference value in several samples,
reaching levels of 9-10 pg/L, while iron (Fe) and aluminum (Al) predominantly remained within
acceptable limits at the observed locations. These findings warrant an Sb-centric risk monitoring
strategy for Erkenez.

The study provides three site-specific and practical recommendations: (i) higher-frequency
monitoring and trend analysis for Sb, taking seasonality into account; (ii) regular updates of isotope
data to better understand potential source differentiation and mixing processes; and (iii) risk
communication aligned with medical geology for local stakeholders, supplemented by a
straightforward, threshold-based action protocol. The results underscore the need for focused, data-
driven measures to ensure regional water security.

Keywords: Antimony, Earthquake, Groundwater, Heavy Metal, Medical Geology.
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Antalya, Tiirkiye’nin 6énemli turizm ve tarim sehirlerinden biridir. Ayrica, go¢ nedeniyle niifus artis
hizlanmistir. Temiz suya erigim giderek zorlagsmakta ve yeni su kaynaklar1 arayis1 devam etmektedir.
Ayrica, mevcut suyun korunmasi ve dogru kullanilmasi da 6nem tagimaktadir. Bu nedenle, bu
calismada sehrin bulundugu 632 km?’lik traverten alanindaki yeraltisuyunun hidrojeokimyasal
ozellikleri arastirilmistir. Bu amagla, erisilebilir kuyulardan ve diidenlerden 25 adet su 6rnegi alinmig
ve bunlarin fiziksel ve kimyasal 6zellikleri ile agir metal icerikleri incelenmistir. Mevcut ¢alisma, bu
bolgedeki sularin genel olarak ilgili standartlara uygun oldugunu gostermistir. Bununla birlikte, alan
yerel olarak kirleticilere maruz kalmaktadir. Bolgedeki litolojik birimlerin, 6zellikle travertenlerin
gecirgenlik ve iletkenlik 6zellikleri goz Oniine alindiginda, kaynaklara yakin yerlerdeki kirliligin
sonuglar1 6nemli olabilir. Bu nedenle, kaynak noktalarina yakin bu kirlilik anomalilerinin giderilmesi
ve iyilestirmenin yapilmasi gerekmektedir. Ayrica, mevcut su kaynaklarini korumanin yani sira,
bunlarin akilc1 kullanimi tizerinde de ¢alismak gerekmektedir. Ciinkii "onlem, iyilestirmeden daha
miihendisge bir yaklagimidir".

Anahtar Kelimeler: Agir Metal, Antalya, Hidrojeokimya, T1bbi Jeoloji, Yeraltisuyu.
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ABSTRACT

Antalya is one of the important tourism and agricultural cities in Turkey. Furthermore, population
growth has accelerated due to migration. Access to clean water is becoming increasingly difficult,
and the search for new water sources continues. In addition, protecting and using existing water
correctly is also important. Therefore, this study aimed to investigate the hydrogeochemical
characteristics of the groundwater in the travertine area of 632 km2 on which the city is located. For
this purpose, 25 water samples were taken from accessible wells and sinkholes, and their physical
and chemical properties, as well as their heavy metal contents, were investigated. The present study
has demonstrated that the waters within this region are, as a general rule, compliant with the relevant
standards. Nevertheless, the area is subject to localized exposure to pollutants. Given the permeability
and conductivity characteristics of the lithological units in the region, particularly the travertine, the
consequences of pollution close to the sources can be substantial. Therefore, these pollution
anomalies close to the source points need to be eliminated and remediation carried out. In addition
to protecting existing water resources, it is also necessary to work on their rational use. Because
“precaution is a more engineering approach than improvement”.
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3. TIBBI JEOLOJI CALISTAYI SONUC BIiLDIRGESI

Ulkemizde jeojenik (jeolojik kokenli) kirleticilerin neden oldugu halk sagligi sorunlar1 ve bu
sorunlara iligkin ¢6ziim Onerilerini ele almak amaciyla diizenlenen ¢alistaylar serisinin {igiinciisii olan
"Saghkl Kentler i¢cin Tibbi Jeoloji" temali 3. Tibbi Jeoloji Cahstayi, 21-23 Kasim 2025 tarihleri

arasinda Eskisehir’de, Osmangazi Universitesi Kongre ve Kiiltiir Merkezi’nde gerceklestirilmistir.

Calistay; TMMOB Jeoloji Miihendisleri Odas1 Genel Merkezi ve Eskisehir Subesi’nin onciiliigiinde,
MTA Genel Miidiirliigii, AFAD Baskanlig1, Eskisehir Osmangazi Universitesi Jeoloji Miihendisligi
Boliim Baskanlig1, Akdeniz Universitesi Jeoloji Miithendisligi Béliim Baskanligi, ILBANK Planlama
ve Koordinasyon Dairesi Bagkanligi, Endiistriyel Toksikoloji ve Mesleki Hijyen Dernegi ile Tiirk
Toraks Dernegi’nin ortak organizasyonu ve Siileyman Demirel Universitesi Jeoloji Miihendisligi
Bolim Bagkanligi’nin destekleriyle diizenlenmistir. Ayrica, Uluslararast Tibbi Jeoloji Dernegi

(IMGA) temsilcisi ¢agrili konugmaci olarak destek vermistir.

Acilis torenine; Eskisehir Biiyiiksehir Belediye Baskan1 Ayse UNLUCE, Eskisehir Osmangazi
Universitesi Rektorii Prof. Dr. Kamil COLAK, AFAD Baskanlig1 Deprem Arastirma Daire Baskani,
Acil Durum ve Altyap1 Hasarlar1 Daire Baskani, MTA Genel Miidiirliigii Cevre Arastirmalar1 Dairesi
Baskani, Osmangazi Universitesi Jeoloji Miihendisligi Béliim Baskan, iller Bankas1 ve Tiirk Toraks
Dernegi yetkililerinin yani sira, liniversiteler, kamu kurum ve kuruluslari, meslek orgiitleri ve sivil

toplum kuruluslar1 katilim gostermistir.

Calistaya; jeoloji, tip, halk sagligi, hidrojeoloji, insaat, ziraat, jeofizik, bilgisayar miihendisligi
disiplinlerinin yani sira biyoloji, matematik, fizik, biyoloji, eczacilik boliimlerinden akademisyen ve
aragtirmacilar ile Eskisehir Osmangazi Universitesi Jeoloji Miihendisligi Boliimii 6grencileri
katilmigtir. Tiirkiye dahil 3 farkli iilkeden toplam 45 temsilcinin katildigi calistayda, 8 Cagrili
Konusmaci, 41 Sozlii Bildiri, 3 adet Poster Bildiri, 1 adet Panel, 1 adet Calistay Sonu Masa Goriigleri
ve 1 adet Eskisehir Sehir Gezisi olmak lizere toplam 55 oturum diizenlenmistir. Toplam 5 farkl
iiniversiteye mensup jiiri tiyelerinin degerlendirmesi ile en iyi poster yarismasi yapilmis ve birincilik
odiili verilmistir. Calistayin bilim kurulunda 34, diizenleme kurulunda ise 14 degerli akademisyen ve

sektor temsilcileri gérev almig olup toplam katilimer sayisi 84 kisi olarak gergeklesmistir.

Calistay kapsaminda; jeojenik agir metal toksisitesinin (zehirlenmesi) sistemik etkileri; Antakya
(Hatay) sehir merkezi topraklarindaki agir metaller ve asbest mineralleri; terk edilmis Konya-Sizma
Bolgesi civa ve ¢inko ocaklar1 ¢evresindeki kirlilik; Eskisehir’e ait tibbi jeolojik aragtirmalarin 6n

bulgulari; Inénii Ovasi (Eskisehir) su kaynaklarmin kullanim &zellikleri; karin zari kanseri



(mezotelyoma) ve tedavisi; Alzheimer hastaliginda ¢evresel ve jeolojik etkileri; Karain ve Tuzkdy’tin
(Nevsehir) tibbi jeolojik afet gecmisi; Antalya merkezi yeralti suyu kaynaklarinin kalitesi; goller ve
akarsularda fitoplanktonlarin su kalitesi gostergesi olarak kullanimi; Eskisehir Kati Atik Depolama
Alanr’ndaki kirlilik; konutlarda radon konsantrasyonlarinin belirlenmesi; Bolvadin (Afyonkarahisar)
ornegi lizerinden yasam boyu kanser riskinin hesaplanmasi; ¢cevresel saglik ve kentsel tibbi jeolojinin
kesisim noktalari; yapay zeka tekniklerinin jeoloji ve tibbi jeoloji ¢aligmalarindaki uygulamalari;
madencilik faaliyetlerinin hava kirliligi, iklim krizi ve saglik iizerindeki etkileri; agir metallerle
kirlenmis alanlarin bitki yetistirilerek temizlenmesine yonelik c¢alismalar; Izmir’in kentsel
planlamada tibbi jeolojik risklerin degerlendirilmesi; Diizkdy (Trabzon) granitik kayaglarin ve
Tekirova (Antalya) izole dayklarin radyolojik 6zellikleri ve insan sagligina etkileri; Ankara-Cankir1
ve Eskisehir-Kiitahya Bolgelerindeki asbest olusumlarinin mineralojik ve jeokimyasal karsilagtirmasi
ve mezotelyoma vakalari; ulusal mevzuatta tibbi jeolojinin yeri; jeotermal kaynaklarin saglik amaclh
kullanimi; yap1 malzemelerinin ¢evreye, canli sagligina etkisi ve alternatif ¢éziimler; obruklarin tibbi
jeolojik etkileri; Erkenez’de (Kahramanmaras) deprem sonrasi yeralti suyunun antimon odakli risk
profili; ve pestisit kullanimi ve saglik ile iligkisi gibi giincel sorunlar bilimsel zeminde ele alinmistur.
Ayrica, "Saghkh Kentlerin Olusmasinda Tibbi Jeolojinin Onemi" baslikli genis katilmli bir
PANEL diizenlenmistir.

Calistayda, TUIK’in 2024 yili "6liim ve 6liim nedenleri istatistiklerine" gére toplam 489.361
kisinin vefat ettigi, dolasim sistemi hastaliklarindan sonra (%36) ikinci sirada yer alan kanserden
Olim oraninin %16,3 ile yaklasik 80.000 kisi oldugu belirtilmistir. Kanser olusumunda %90-95
cevresel, %5-10 genetik faktorlerin etkili oldugu, bilinen ¢evresel nedenlerden ve risk faktorlerinden
kacinilarak kanserlerin en az {icte birinin dnlenebilecegi, diger iigte birinin ise erken teshis ve etkin

tedavi ile kontrol altina alinabilecegi ifade edilmistir.

Yine Tiirkiye Kanser Istatistikleri Raporu’na gore, 2019°da Tiirkiye’de toplam 223.087 kisiye yeni
kanser teshisi konuldugu, bu hastalarin tan1 ve tedavisi i¢in yilda 4 milyar dolara yakin kaynak
harcandig1 ve iilkemizde kanser vakalarinin her yil arttigi vurgulanmistir. Kanserin olusma
sebeplerinin ¢esitli oldugu bilinmekle birlikte, jeolojik ortamlarin bu siirecteki en 6nemli etkenlerden

biri oldugu bilinmektedir.

Saglik Bakanlig1 Tiirkiye Halk Sagligi Kurumu’nun da i¢inde bulundugu ¢alisma grubu tarafindan
hazirlanan ve 2012 yilinda agiklanan “Tiirkiye Asbest Kontrolii Stratejik Plan1”na gore, iilkemizde
2012 yili itibartyla dogal olarak bulunan lifsi yapidaki asbest minerali ile kirsal alanda temas etmis

yaklagik 1.000.000 insanin yasadigi; 2013 sonrasindaki 20 yil i¢cinde toplumda 7.638 mezotelyoma



ve 2.984 akciger kanseri vakasi beklendigi belirtilmistir. Anadolu’nun pek ¢ok yerinde yaygin olarak
bulunan asbestli alanlarin, yapilacak jeolojik arastirmalarla kolayca tespit edilebilecegi ve basit bir
rehabilitasyon programi ile bu bdlgelerde insanlarin asbestle temasinin Oniine gecilebilecegi
Oongoriilmistiir. Ayni raporda, bu tiir 6nleme ¢alismalar1 yapildig1 takdirde, basta insan kaybinin
onlenmesi olmak {iizere, direkt ve endirekt yaklagik 100 milyon TL’lik harcamanin 6niine gecilecegi

ifade edilmistir.

Tibbi Jeoloji; jeolojik faktorlerin, dogal ortami olusturan toprak, su ve havadaki elementlerin,
minerallerin ve bunlara ait yasam c¢evresindeki degisikliklerin, antropojenik tehlikelerin
insan/hayvan/bitki saghg ile (Tek Saghk) olan etkilesimlerini, olumlu veya olumsuz etkilerini,
korunma veya yararlanma yontemlerini, dogal kaynaklarin modern tip ve teshis yontemlerinde
nasil kullanilabilecegini ¢ok disiplinli olarak arastiran ve ¢oziim Onerileri gelistiren bir bilim dah
olarak tanimlanmistir. T1ibbi jeolojinin, hastaliklarin nedenlerini anlama, halk saghgini koruma,
dogal kaynaklarin tibbi amaglarla kullaniminmi arastirma, cevresel saghk sorunlarina ¢oziim
iiretme, tehlike ve risk degerlendirmesi yapma, arazi planlamasi ve yapi iiretim/denetim
siirecleri, dogal cevrenin yeterli temel besin saglama, tarimsal yonetim gibi konularda hayati

oneme sahip oldugu vurgulanmistir.

Calistay oturumlarinda, panelde ve calistay sonu oneri masalarinda sunulan goriisler, tespitler,

bildiriler ve vapilan tartismalar neticesinde, tibbi jeoloji alaninda vapilmasi gerekli adimlar ve

onlemler ile vapilmasi gereken diizenlemeler asagida kamuoyunun bilgisine sunulmaktadir:

1. Tibbi jeolojinin; tip, jeoloji, halk sagligi, hidrojeoloji, biyoloji, kimya, dis hekimligi, eczacilik,
epidemiyoloji, fizik, sehir planlama, c¢evre miihendisligi, insaat miihendisligi, maden
miihendisligi, harita miihendisligi, matematik, istatistik, ziraat-toprak, gida ve veterinerlik gibi
farkl1 disiplinler arasinda kritik bir kopri rolii iistlendigi benimsenmistir. Bu kapsamda;

e TMMOB Jeoloji Miihendisleri Odasi Tibbi Jeoloji Calisma Grubu’nun farkli meslek
disiplinlerini igerecek sekilde giiglendirilmesi,

e Tibbi Jeoloji Calistaylari’nin giincel temalarla ve belirli araliklarla diizenlenmesi,

e Uluslararasi1 Tibbi Jeoloji Dernegi (International Medical Geology Association - IMGA) ile
is birliginin giiclendirilerek uluslararas1 bilgi birikiminin tilkemize aktarilmasi benimsenmistir.

e Ayrica bu gruplarin, “Tek Saghk” yaklasimiyla jeolojik unsurlara bagli tanimlanmis saglik-
cevre problemlerinin ¢oziimiine ve ekosistem yonetimi ve sagliginin korunmasina yonelik

projelerin gelistirilmesi benimsenmistir.



2. Koruyucu ve oOnleyici saglik politikast olusturulmasi kapsaminda, kentsel ve kirsal yerlesim
alanlarinin yasam kalitesinin yiikseltilmesi i¢in; Saglik Bakanlig1 onciiliigiinde Cevre, Sehircilik
ve Iklim Degisikligi Bakanlig1, {iniversitelerin Jeoloji Miihendisligi Boliimleri ve Tip Fakiiltesi
Halk Saglig1 Anabilim Dallari, AFAD Baskanligi, MTA Genel Miidiirliigii, DSI Genel Miidiirliigii,
Su Yoénetimi Genel Miidiirliigii, TUBITAK, Biiyiiksehir (ve diger) Belediyeleri, il Saglik
Midiirliikleri ve Meslek Odalarinin bir araya gelerek Tibbi Jeoloji konusunda bir stratejik plan
hazirlamasi gerektigi diistiniilmiistiir.

3. Ulkemizde, Jeolojik Ortamlarin Insan Saghgma Etkisi (Tibbi Jeoloji) ve koruyucu saglik
hizmetleri kapsaminda gerekli arastirmalarin yapilabilmesi, stirekliliginin saglanmasi ve tibbi
jeoloji kokenli sorunlarin 6nlenmesi amaciyla;

e ABD, AB Ulkeleri, ingiltere, Japonya gibi gelismis iilkelerin jeoloji arastirma kurumlarinda
(USGS, BGS vb.) oldugu gibi, MTA Genel Miidiirliigli biinyesindeki Cevre Arastirmalari
Dairesi Bagskanligi’nda, jeocevresel faktorler ile bitki, hayvan ve insan sagligi arasindaki
iliskilerin incelenmesi, halk saglig1 {izerinde 6nemli etkiye sahip toprak ve su gibi jeolojik
materyallerde bulunan mineral veya elementlerin tespiti ile tehlike haritalarinin hazirlanmasi
amaciyla “Tibbi Jeoloji Arastirma Koordinatorliigii niin kurulmasi benimsenmistir.

e AFAD Basgkanlig1 biinyesinde, tibbi jeoloji kokenli afetlerle miicadele amaciyla Deprem ve
Risk Azaltma Genel Miidiirliigii’nde Tibbi Jeoloji Kokenli Afet Risklerini Azaltma
Koordinatorliigii veya Birimi’nin olusturulmasi benimsenmistir. Bu birim, diger ilgili
kurumlarla is birligi yaparak, tibbi jeolojik sorunlardan kaynakli 6liim vakalariin yasandigi
yerlesim alanlarin;, 7269 Sayili Umumi Hayata Miiessir Afetler Dolayisiyla Alinacak
Tedbirlerle Yapilacak Yardimlara Dair Kanun (Afet Kanunu) kapsamina alarak, miihendislik
hizmetleri ile alanin 1iyilestirilmesi veya yerlesimin tasinmasi konusunda c¢aligsmalar
yuriitmelidir. Bu birim ayrica, ulusal mevzuat taramasi yaparak planlama, yap1 {iretim ve
denetim siireglerinde tibbi jeolojik risk haritalarinin dikkate alinmasina yonelik diizenleyici
mevzuat ¢alismalar1 yapmasi ifade edilmistir.

e Tibbi Jeoloji kdkenli doga kaynakl: afet risklerden etkilenen vatandaslarin zararlarinin tazmin
edilmesi baglaminda Afet Kanunu’nda tanimlanan afet tiirlerine Tibbi Jeoloji’nin de ilave
edilmesi ve dogal asbest maruziyetleri, toksik maruziyetleri, obruk/cokme vb giincel tehlikeleri,
bu kapsamda gerceklesen 6lim ve uzun siireli rahatsizlik durumlarini kapsayacak sekilde
genisletilmesi ve adi1 gegen tehlikelerin miilkiyet kayitlar1 ve sigorta siireclerinin gelistirilmesi
icin mevzuat diizenlemelerinin yapilmasi benimsenmistir.

4. Dogal ortamlarda bulunan kayagc, toprak ve yeralti/yeriistii sularindan kaynaklanan, 6zellikle dogal

(jeojenik) ve antropojenik (madencilik, arazi ve su kullanimi1 vb) kaynakli toksik agir metaller



(6rn. Ar, Hg, Pb, Cd, Ni, vd.), asbestiform mineraller (serpantin ve amfibol asbest, eriyonit vb),
radyoaktivite ve radyolojik (Rn, U, Th, K, vb) element ve gazlarin insan, hayvan ve bitki sagligi
iizerindeki etkileri detayli olarak tartisilmis ve gelismis tlilkelerde 1960’11 yillardan beri kentsel
planlamanin bir pargasi olan Tibbi Jeoloji Tehlike ve Risk Haritalar ile Jeokimya Atlasi’nin
Tiirkiye’de de hazirlanmasinin gerekliligi vurgulanmistir. Kentsel ekosistemin bir parcasi olarak
kabul edilen cevresel ve halk sagligin1 ayni anda optimize etmeyi hedefleyen, proaktif ve
biitlinlesik bir yaklagimin temelini olusturan, bilimsel veriye dayali planlama, siki izleme,
denetleme ve giiglii kurumsal is birlikleri ile madencilik faaliyetlerinin ve dogal kaynak
verimliliginin siirdiiriilebilir olmasinin 6nemi vurgulanmastir.

. Bu kapsamda; AFAD Baskanligi, MTA Genel Miidiirliigli, Saglik Bakanligi Halk Saglig1 Genel
Miidiirliigii, tiniversitelerin ilgili boliim baskanliklar1 ve meslek orgiitlerinin bir araya gelerek, halk
saglig1 iizerinde olumsuz etkiye sahip mineral ve elementler dikkate alinarak, uluslararasi normlara
uygun ulusal “Tiirkiye Tibbi Jeoloji Tehlike Haritalar1” ve “Tiirkiye Tibbi Jeoloji Risk
Haritalar” ile “Jeokimya Atlasi”nin Oncelikle hazirlanmasi, yayimlanmasi ve bu haritalarin
bilimsel ve teknik ¢alismalar 1s181nda siirekli giincellenmesi gerektigi ifade edilmistir. MTA Genel
Miidiirliigii’niin Eskisehir’de baglattig1 pilot calismasi ve hazirlanan jeokimya atlasina gore Tibbi
Jeoloji Tehlike ve Risk Haritalarinin hazirlanarak yapilacak yeni ¢aligmalara drnek teskil etmesi
acisindan dnemi belirtilmistir.

. Hazirlanacak haritalarda, kamu kurum ve kuruluslarinda bulunan tiim verilerden
yararlamlmasinin, sonradan yapilacak ¢alismalarda fayda saglayacag: belirtilmistir. Ulke geneli,
bolgesel iller veya il ve ilgelerinde yapilacak projelendirmelerde uluslararasi normlara uygun
olarak “Kentsel Cevre Kalitesinin Degerlendirmesi”, “Saghk Risklerinin Belirlenmesi”’ ve
“Siirdiiriilebilir Kentsel Gelisime Katki Saglanmas1” c¢alismalarinin 6nemi vurgulanmastir.
Anomali haritalar1 ve/veya atlaslar ile tehlike ve/veya risk haritalarinin ayni sekilde
degerlendirilmemesinin 6nemi vurgulanmistur.

. Jeolojik verilerin kentsel planlama ve miihendislik hizmetlerine entegrasyonunun, saglikli yasam
kosullarinin olusturulmasindaki kritik katkist ele alinmistir. Toprak, su ve kayac jeokimyasi
verileriyle hazirlanacak Tibbi Jeoloji Tehlike ve Risk Haritalarinin; Cevre, Sehircilik ve Iklim
Degisikligi Bakanlig1 ve yerel yonetimlerce kentsel yatirim, arazi kullanim kararlari, her 6l¢ekteki
cevre diizeni ve imar planlari ile yapilagma siireclerine entegre edilmesi; yasam kalitesi yiiksek,
saghkl, afet ve iklim degisikligi kaynakh tehlike ve risklere karsi direncli ve giivenli yasam
cevrelerine sahip “Saghkli Kentler”in olusturulmasimnin 6nemi vurgulanmistir. Ayrica bu
haritalar ulusal afet risk yonetim karar siiregleri ve Izmir, Sivas ve Nevsehir illerinde oldugu gibi

Il Afet Risk Azaltma Planlariyla da (IRAP) biitiinlestirilmesinin gerekliligi ele alinmistir.



8. Ulkenin tamamin kapsayacak sekilde ilgili kurumlar tarafindan hazirlanacak insan, hayvan ve
bitki sagligimi dogrudan etkileyen Tibbi Jeolojik Tehlike ve Risk Haritalar1 ile deprem,
heyelan, taskin, ¢1g, obruk/¢okme gibi doga kaynakli afetlerle ilgili duyarlilik, tehlike ve risk
haritalarinin Tirkiye Ulusal Cografi Bilgi Sistemleri (TUCBS) iizerinden tiim kamu kurumlari ve
tiniversitelerin erigimine agilmasinin gerekliligi vurgulanmistir.

9. Ulkemizde tibbi jeolojik risklerinin yiiksek oldugu bolgelerde jeolojik ¢evrenin insan, hayvan ve
bitki saglhigina olan etkilerinin interdisipliner olarak calisildigi Arastirma ve Uygulama
Merkezleri ve/veya Enstitiileri kurularak hem iilkemizde bu alanda yetismis insan kaynaginin ve
aragtirmalarin arttirilmasina hem de saglik risklerinin ¢6ziimiine katki sunacagi diistiniilmektedir.

10. Tibbi jeoloji calismalar1 konusunda TUBITAK, MTA, AFAD, Kalkinma Ajanslari, Bélge
Kalkinma Idareleri ve iiniversitelerin Bilimsel Arastirma Projeleri Koordinasyon Birimleri gibi
kurumlarin, iilke geneli, bolge, il ve ilge gibi yerlesim yerlerini i¢ine alan tehlike ve risk haritalarin
yerlesim alanlari, tarim arazileri ve igme suyu kaynaklarinin konumlandirilmasinda, maruz kalma
riskini minimize edecek sekilde belirleyici veri kaynagi olarak kullanilmasi ve kapsayict tibbi

jeoloji proje cagrilar1 yapmasi i¢in ¢agrili ve giidiimlii multidisipliner projeler olusturmalidir.

Proje sonuglarinin AFAD Bagkanligi’nin koordinasyonunda, ARAS (Afet Risk Azaltma)
altyapisi i¢indeki kurum internet sayfalarinda halkin ve karar vericilerin kullanimina

acilmasinin 6nemi vurgulanmistir.

11. 167 sayihi Yeralt1 Sular1 Hakkinda Kanun’da belirtilmesine ragmen uygulamada aksakliklar
goriilen yeralt1 suyu kullanimi1 ve belgesiz kuyu agilmasinin 6nlenmesi, mevcut kuyularin kontrol
edilerek uygun olmayanlarin belirli bir plan dahilinde kapatilmasi i¢in DSI, SYGM, Biiyiiksehir,
il ve ilce belediyeleri ve ozel idareler gibi kurumlarla ig birligi yapilmali ve giincel olarak
kullanilabilir yeralti sularinin Kirlenmesi engellenmelidir.

12. Belediye Su ve Kanalizasyon Idareleri, icme sularma ait giinliik fiziksel-kimyasal-
bakteriyolojik analizleri ile yeraltisuyu akiferlerinin izleme sonuclarimi meteorolojik hava
kirliligi bilgilerinde oldugu gibi internet sayfalarinda seffaf bir sekilde yayimlamali ve tiim
bilimsel ¢aligmalara veri saglamalidir. Bu baglamda icme suyu ve aritma tesisleri ile yeraltisuyu
akiferlerinin etkin, verimli ve siirdiiriilebilir bir sekilde isletilmesi, izleme ve kontrolii i¢in, bu
tesislerin  akademik  kurullarla  gii¢lendirilmis 1ilgili devlet kuruluslar1 tarafindan
denetlenmelerinin ve dogal ortamlarin irdelenmesi i¢in kendi bolgelerinde veya illerinde bulunan
iniversitelerin i¢inde oldugu basta jeoloji miithendisleri olmak {izere en az 3 farkli disiplini igine

alan danmismanhik hizmeti almalarinin hayati 6nem tasimakta oldugu, yapilan tiim bu islemlere



rapor halinde ulagilabilir olmas1 gerektigi belirtilmistir. Ozellikle desarj alanlar1 ve arsenikli
bolgelerde (ofiyolit alanlarda, volkanik bolgelerde maden sahalarinda) su aritma yontemleri agikca
ilan edilmeli, kullanilan kimyasal malzemelerden, aritilan arsenik ve/veya agir metal ve/veya atik
malzemelerin mevzuatlara uygun bertarafina kadar tiim siirecler titizlikle denetlenmeli ve kurum
internet sayfalarinda danisman raporlart da dahil olmak iizere tiim raporlar ilan edilmelidir.
Sanayi, madencilik, su idareleri gibi kuruluslardan aritilan arsenik ve/veya agir metal ve/veya atik
malzemelerin kesinlikle dogaya diizensiz olarak birakilmamasinin ve depolama yontemlerinin
yonergelere uygun olarak yapilmasinin 6nemi vurgulanmistur.

13. Gerek 6 Subat Kahramanmaras depremleri sonrasinda, gerekse 6306 sayili Kanun kapsaminda
sayis1 her gecen giin artan kentsel doniisim projelerinin uygulanmasi sirasinda ortaya
cikan/¢ikacak olan milyonlarca ton yikint1 atiginin yonetim sistemi yeniden yapilandirilmali ve
“yikimlarda toz ve asbest giivenligi” en temel Olgiitlerden biri haline getirilmelidir. Ayrica,
yikint1 atiklarinin depolanacagi alanlarin halk sagligini tehdit etmeyecek sekilde belirlenmesi ve
diizenlenmesi igin Cevre, Sehircilik ve Iklim Degisikligi Bakanligi’nca ivedilikle calisma
baslatilmali, yapilardaki kanserojen kimyasallar ve asbest envanterinin belirlenmesine yonelik
jeokimyasal analizler yapilmali ve tespit edilen zararli maddelerin bertarafi saglanmadan ana
yikim islemlerine baglanmasi engellenmelidir.

14. Son yillarda tilkemizde, 61 ilimizin yaklasik 379 yerlesim yerinde asbest gibi toksik agir
metallere maruz kalma sonrasi kanser vakalarinin olasi artiginin, kanserojen kimyasal kirleticiler
ve asbeste maruz kalmanin sonuglarinin 30-40 yil sonra ortaya ¢ikiyor olmasinin, bugiin gerek
dogal gerekse yapili ¢evreden kaynaklanan maruziyetlerin goz ardi edilmesine neden oldugu
belirtilmis; var olan yiiksek risklere karsi 6nlem projelerinin ilgili kamu kurumlarinca ivedilikle
uygulamaya konulmasi gerektigi vurgulanmistir. Ayrica, 6331 sayili Is Saghig ve Giivenligi
Kanunu’nun ilgili maddelerinde sadece “yakin tehlike” olarak goriilen riskler i¢in degil, ayni
zamanda caliganlarin ¢alisma ortamindan kaynakli ve “uzun donem boyunca” maruz kalacaklari
etkenlerden korunmalarin1 saglayacak saglik ve giivenlik tedbirlerinin alinmasi i¢in gerekli
mevzuat diizenlemelerinin yapilmasi gerektigi ifade edilmistir.

Tiirkiye genelinde pekmezlerde kullanilan topraklar ile bitki ¢aylarindaki arsenik, agir metal ve
PAH (naftalin, benzo(a) piren(BaP) ve antrasen) oranlarmin, {iriin etiketlerinde belirtilmesinin
onemi vurgulanmistir.

15. Uluslararas1 Jeoloji Bilimleri Birligi (IUGS) tarafindan jeoloji bilim ve miihendisliginin alt
uzmanlik ve multidisipliner bir alam1 olarak tanimlanan tibbi jeoloji konusunun,
tiniversitelerimizin jeoloji boliimleri ve tip fakiilteleri tarafindan egitim programlarina dahil

edilmesi ve miifredatlarda yer almasi gerektigi belirtilmistir. Bu kapsamda, ortak egitim



miifredatlarinin olusturulmasinin gerekliligi vurgulanmistir. JMO tarafindan tip fakiiltelerine, bu
derslerin 6nemini hatirlatacak bilgilendirme yazilar1 yazmasi 6nerilmistir.

16. Tibbi Jeoloji alanindaki toplumsal farkindaligi artirmak i¢cin; TMMOB Jeoloji Miihendisleri
Odas1 onciiliiglinde tiniversiteler, yerel yonetimler, ulusal sivil toplum kuruluslari, Uluslararasi
“T1ibbi Jeoloji Dernegi (IMGA)” ve medya ile is birligi i¢inde egitim ve bilgilendirme ¢alismalari
yayginlastiriimalidir.

17. Tibbi jeoloji konularinin uygulamaya daha etkin bir sekilde gecebilmesi icin, ilgili ulusal ve
uluslararas1 mevzuat incelenerek; basta saglik, tarim ve hayvancilik, is saghigi ve giivenligi,
madencilik ile ¢cevre ve atik yonetimi olmak {izere bir¢ok alanla ilgili kanun, yonetmelik, yonerge,
standart vb. diizeylerde uluslararas1 normlara uygun bir sekilde uygulanacak metotlar, alinacak
orneklerin niteligi, sayisi1 ve yerleri, analiz metotlar1 ve sonuglarin degerlendirilmesi i¢in gerekli

caligma ve arastirmalar yapilmasi gerektigi vurgulanmustir.

Sonug olarak, “Saghikh Kentler i¢in Tibbi Jeoloji” ana temasiyla diizenlenen 3. Tibbi Jeoloji
Calistay, tiim katilimcilarin katkilariyla basarili bir sekilde tamamlanmis ve tibbi jeoloji alaninda

atilacak gelecekteki adimlar i¢cin 6nemli bir yol haritasi ¢izmistir.

Halk sagliginin korunmasi ve saglikli kentlerin yaratilmasi, tilkemizin 6nemli meselelerinden biridir.
Calistay bilesenleri olarak, tibbi jeoloji ¢alismalar1 konusunda gelistirici ve iyilestirici ¢aligmalara
katki vermeye hazir oldugumuzu ve bu yondeki her tiirlii destegimizi siirdiirecegimizi kamuoyuna

saygiyla duyururuz.

3. Tibbi Jeoloji Cahistay:r Diizenleme Kurulu adina
Prof. Dr. M. Giirhan YALCIN
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