ONSOZ - DEGERLI ve YARI DEGERLI
TASLAR

Degerli ve Yar: Degerli Taslar, ya da diger bir
ifadeyle siistaslari, dogada ender bulunuslari,
dayanikli olmalar1 ve baz fiziksel ve kimyasal
ayricaliklart  nedeniyle diger mineral
kayaclarm iginde Ozel bir yere sahiptirler.
Stistaslari, insanoglu var oldugundan beri, farkli
kiiltiirlerde, farkli anlamlar yiiklenerek yaygin
olarak kullanilmislardir. Gilintimiizden yaklasik
6000 yil 6nce Mezopotamya’da bazi taglarin
sihirli olduguna, Antik Yunan’da ametistin
panzehir olduguna inanilmasi, Misir’da lapis
lazulinin Hindistan’da jadeyitin kutsal sayilmasi
siistaglarina ¢esitli anlamlar yiiklenmis oldugunu
ve insanlarin gegmisten giliniimiize siistaslarina
ozel ilgi duyduklarimi gostermektedir.
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Degerli ve yar1 degerli taslarin, kuyumculuk
sanati ile birlestirilip, bir metale montiirlenmesiyle
elde edilen takilarin statii, giic ve zenginlik
sembolii olarak farkli kiltiirlerde kullanima,
yalnizca Anadolu topraklarinda degil, tiim diinyada
yaygindir. Bazi degerli ve yar1 degerli taslar, ayni
zamanda, sls esyast olarak da kullanilmakta
olup, insanlarin estetik-sanatsal anlayisinin da
bir gostergesi durumundadir. Bunlarin yansira,
degerli ve yar1 degerli taslar, ¢ikarildigi bolge i¢in
ekonomik kaynak olarak katki saglayabilecek bir
potansiyele de sahiptirler.

Dogal bir malzemenin, degerli ve yari
degerli siistasi olarak degerlendirilebilmesi
icin, dayaniklilik, giizellik, nadirlik temel
kriterleri yaninda, ayni zamanda, tasimabilirlik,
kesilebilme, parlatilabilme, 151k yansitma, 1s1k
kirma, bilinyesinde safsizliklar igcermesi gibi
baz1 ozellikleri de gbz Oniine alinmasi gereken
unsurlardir. Degerli taslari, yart degerli taslardan
ayiran kesin bir tanimlama bulunmamakla birlikte,
geleneksel olarak, elmas, ziimriit, safir, yakut
ve bazi inci tiirleri degerli taslar kategorisinde,
digerleri ise yar1 degerli taslar kategorisinde yer
almaktadir. Oysa giinlimiizde degerlilik tanimi,
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dogal tasa olan talep, moda gibi kavramlarla
yere ve zamana bagli olarak goreceli bir hale
gelmigtir. Genel anlamda degerli - yar1 degerli
taglar (siistaslar1) denildiginde jeolojik kokenli
taglar kastediliyorsa da, siistagi kavrami bazi
organik materyalleri (mercan, kehribar, inci gibi)
ve gelisen teknolojinin bir sonucu olarak sentetik
ve imitasyonlar1 da i¢cermektedir, ancak burada
dogal olanlar ele alinmaktadir.

Degerli ve yann degerli taslar; yiiksek
sicakliktaki magmadan silikatlarin
kristallesmesiyle; metamorfizma yoluyla, yani
yliksek 1s1 ve basing kosullart altinda kristallesme
veya yeniden kristallesmesiyle; sulu ¢ozeltilerden
¢Okelmeyle, organik faaliyetlerle veya
bu etkenlerin cesitli sekillerde birlesmesiyle
olusabilmektedir. Ayrica bu birincil olusumlarin,
iclerinde bulunduklar1 kayaglardan asginmasi,
mekanik olarak bir yerde yogunlasma ve
aliivyonlar i¢inde birikmesi ile de plaser olarak
bulunabilirler. Bilinen yaklagik 4000 mineral
cesidinden sadece %20 kadart kiymetli ve yar
kiymetli tas olarak kullanilmaktadir.

tim

Tiirkiye’de “Degerli ve yar1 Degerli Taslar”,
3213 Sayili Maden Kanunu’nda, 5 Haziran 2004
tarih ve 25483 Sayili Kanun’la V. Grup Madenler
olarak tanimlanmaktadir. Bu gurup madenler
adi altinda; Elmas, safir, yakut, beril, ziimriit,
morganit, akuvamarin, heliodor, aleksandirit, agat,
oniks, sardoniks, jasp, karnolin, heliotrop, kantasi,
krizopras, opal (irize opal, kirmiz1 opal, siyah
opal, agac opal), kuvars kristalleri (ametist, sitrin,
neceftasi (dag kristali), dumanli kuvars, kedigozii,
avanturin, veniistagi, giil kuvars), turmalin (rubellit,
vardelit, indigolit), topaz, aytasi, turkuaz (firuze),
spodiimen, kehribar, lazurit (lapislazuli), diopsit,
amozonit, liletasi, labrodorit, epidot (zeosit,
tanzanit), spinel, jadeit, yesim veya jade, rodonit,
rodokrozit, granat minarelleri (spesartin, grosiillar
hessanit, demontoit, uvarovit, pirop, almandin),
diaspor kristalleri, kemmererit gibi mineral ve
bazi kayaglar ile oltutasi da yer almaktadir. Ayrica
kanunda, “Bu gruplarda yer alan madenlerin



Ozellikleri ile bu maddede yer almayan bir maden
grubunun tespitine ait esas ve usuller bakanlik¢a
cikarilacak yonetmelikle diizenlenir” ibaresini
igeren ek bir madde de bulunmaktadir.

Tirkiye’nin  siistaglar1  hakkinda  farkli
zamanlarda farkli caligmalar yapilmistir. Antik
donemlerde yaziya gegmis kaynaklarin tespitinin
yant sira, Osmanli arsivlerinde de bu konuda pek
¢ok kaynagin mevcut oldugu bilinmektedir. Onceki
caligmalardan derlenen bilgilere gore Tiirkiye’de
varlig1 bilinen ve siistas1 6zelliginde olan, toplami
20’yi gegmeyen degerli ve yar1 degerli tag tiiriiniin
(MTA, 2000; Selim, 2015; Yilmaz Sahin, 2019)
ticareti yapilmaktadir. Bunlar, akuamarin, diaspor,
kyanit (disten), granat (almandin), korund (yakut),
jadeit (mor jade), nefrit, kemererit, pembe turmalin,
silis grubu siistaglar1 (kristalin, kriptokristalin
kuvars c¢esitleri (ametist, mavi kalsedon, vb)
ile amorf ¢esitleri (opal, Ankara Cubuk agati),
turmalin, oltutagi ve liiletasi (sepiyolit) olarak
sayilabilmektedir (Selim, 2005; Yilmaz Sahin,
2019). Diaspor, kemererit ve jadeit gibi mineral
tirleri ile ates opalinin siistag1 kalitesindeki
ornekleri, Tiirkiye’ye has olup, Diinya’daki diger
tirlerinden birtakim 6zellikleri ile ayrilmaktadir.
Ozellikle diaspor mineralinin iri, seffaf kristaller
halinde olmasi, giin 1s18inda yesilden sariya,
turuncuya ve hatta kirmiziya ¢alan renk oyunlari
gostermesi onu ¢ok 6zel kilmakta ve degerli tas
olarak degerlendirilmesine olanak saglamaktadir.
Tiirkiye’ye has bazi o6rneklerin, Diinya’daki
bir¢ok miizede ve 6zel koleksiyonlarda yer aldigi
da bilinmektedir.

Gliniimiizde siistaglarina ilginin  giderek
artmasinin olumsuz bir etkisi olarak, bazi yar
degerli taglarin bulundugu ocaklar veya mostralar,
bilingsizce tahrip edilerek buradan taslar
gelisigiizel alinmaktadir. Siistagi potansiyelinin
ekonomik deger kaybina ugramadan verimli
ve bilingli olarak isletilmesi igin, bu konuda
akademik olarak egitim almis insanlardan
yararlanilmasi ve bilimsel yontemler kullanilarak
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arastirma, tanimlama, degerlendirme yapilmasi
gerekmektedir. Tiirkiye’nin siistagi potansiyeli
heniiz tam olarak ortaya ¢ikartilmis olmasa da, son
yillarda bu konuda yeni arastirmalarin yapiliyor
olmasi, yasalarin giincellenmesi ve bu taglarin
belli standartlara uygun ¢ikarilmasi i¢in yapilan
calismalar umut vericidir.

Maden kaynak ve rezervlerinin uluslararasi
standartlara uygun raporlanmasi amaciyla 2016
yilinda kurulan Ulusal Maden Kaynak ve Rezerv
Raporlama Komisyonu (UMREK) kodunun48-51.
Maddelerinde “Elmas, Kiymetli ve Yar1 Kiymetli
Taglarin Arama Sonuglari, Maden Kaynaklar1 ve
Maden Rezervlerinin Raporlanmasi” konusuna
yer verilmistir. Buradan da goriildiigii gibi elmas
ve degerli ve yart degerli tasglarin, uluslararasi
bir standartta tanimlanmasi igin, her gecen giin
yeni gelismeler olmaktadir. Siistaglarina olan ilgi
ve talebin giderek artiyor olmasi, bu konunun
her yoniiyle arastirilmasi ve belirli bilimsel
standartlarla  degerlendirilmesi
giindeme getirmistir.

Ulkemizde 1947 yilindan beri yaklasik her y1l
yapilmakta olan Tiirkiye Jeoloji Kurultay’larinda,
“Degerli ve Yart Degerli Taslar” konusuna
genellikle  jeolojinin Mineraloji-Petrografi
konulart igerisinde yer verilmistir. Ancak, 2017
yilinda yapilan 70. Tiirkiye Jeoloji Kurultayi'nda,
ilk defa ayr1 bir oturum olarak gerceklestirilmis,
daha sonraki yillarda da ayr1 oturumlar olarak
ele almmistir. 2020 yili 73. Tirkiye Jeoloji
Kurultayi’nda 4. defa, “Degerli ve Yar1 Degerli
Taglar” oturumu planlanmis, ancak COVID-19
Pandemisi dolayisiyla, oturumlar 2021 yilinda
gevrimigi gerceklestirilmistir.  Bu
oturumda, Tiirkiye’de bulunan Degerli ve Yar
Degerli Taslardan bazilarinin nerede ve hangi
jeolojik ortamda bulundugunun, siistasi olabilme
potansiyelinin ortaya konulmasi igin bilimsel
yontemlerle sonugclari,
“S6zI1i” hem de “Poster” olarak sunulmustur. Daha
sonra bu ¢alismalarin Tiirkiye Jeoloji Biilteni’nde

zorunlulugunu

olarak

incelenmelerinin hem
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“Ozel Say1” olarak cikartilmasi giindeme gelmis
olup, sunum yapan yazarlardan bazilarinin olumlu
doniisleri sonucu siire¢ baslamis ve bu Ozel Say1
yayinlanabilmistir.

Tirkiye  Jeoloji ~ Biilteni  (TJB)’nde
“Degerli ve Yar1 Degerli Taslar”la ilgili bu
0zel sayida; Tirkiye'nin farkli bolgelerindeki
cesitli kayaglarla birlikte dogal olarak olugmus,
dayaniklilik gosteren, olaganiistii renk ve desende
gorliiniimleriyle albenisi olan bazi siistaslarinin,
jeolojik olusumu, mineralojik-petrografik ve
gemolojik niteliklerini temel alan, toplam 7 adet
makaleye yer verilmistir.

TJB-2022-Agustos’da, cilt 65, say1 3 olarak
cikan bu Ozel sayidaki makalelerde, farkli
bolgelerde tespit edilmis, kismen ekonomik
degere sahip oldugu diisiliniilen, genellikle silisin
polimorflarindan olusan, yar1t degerli taslar
jeolojik-mineralojik ve gemolojik dzellikleri
ile incelenmektedir. Bu c¢aligmalardan bir
tanesi, Tirkiye’de son yillarda oldukca dikkat
ceken, farkli fosil ormanlarinda tanimlanan
silislesmis/taslasmis agaglarin jeolojik, botanik
ve jeokimyasal olarak incelenmesinin sonuglari
ile, gemolojik oOzelliklerinin siistas1 olabilmesi
icin yeterli olup olmadiginin arastirilmasi
konusunu kapsamaktadir. Diger 5 makale ise,
farkli bolgelerde tanimlanan silis polimorflarinin
(opal, kalsedon, ...) icerildigi kayaclarin jeolojik
konumlari, mineralojik ve baz1 jeokimyasal
ozellikleri ile gemolojik 6zelliklerinin sunuldugu
caligmalardan olusmaktadir.

Tokat Bolgesi, Tirkiye’nin hem jeolojik
oneme hem de ticari degere sahip oldukea kaliteli
ve cesitli silis polimorflarindan olusan kalsedon,
jasper, opal, agat/akik ve krizopras gibi yari
degerli taglarinin biiyiik béliimiiniin ¢ikarildigi bir
cografyayasahiptir. Ozel sayida Tokat bolgesindeki
silisli olusumlar1 igeren jeolojik formasyonlarin
tanimlandig1 4 adet ¢alisma yer almaktadir. Bu
caligmalarda bahsedilen kalsedon, opal ve diger
silisili olusumlarin ¢ogu, benzer yaslarda ve

benzer jeolojik olaylarin etkisinde olusmuslardir.
Diger bir c¢alisma ise, Eskisehir yoresinde
tanimlanan opaller ve bunlarin iliskili oldugu
jeolojik ortamlarin anlatildigr bir c¢alismadir.
Bunlarin diginda Tiirkiye’nin Diinya piyasasinda
degerli tast olarak tanmimlanan “Tiirk Diasporu”
veya ticari olarak “Zultanit” olarak isimlendirilen
ve Degerli Taslar sinifinda tanimlanan siistasi ile
ilgili calismaya yer verilmektedir. Asagida, Ozel
sayida yayinlanacak makalelerin konularina ayri
ayr1 kisaca deginilmektedir;

Cevik Uner vd., tarafindan hazirlanan “Bati
Anadolu’da Silislesmis Aga¢ Tiirlerinin Bazi
Mineralojik ve Gemolojik Ozellikleri” baslkli
makalede; Bati Anadolu’da, Tavsanl (Kiitahya),
Osmancali (Manisa) ve Banaz (Usak) olmak
iizere ii¢ farkli bolgede tanimlanan silislesmis
aga¢c  Orneklerinin, Ge¢ Miyosen-Pliyosen
yas araliginda, karasal birimler igerisinde,
bolgelerdeki  volkanik  faaliyetlere  bagh
hidrotermal ¢ozeltilerin aktivitesi ile olusabilecegi
ileri stiriilmiistiir. Silislesmis aga¢ Orneklerinde
mineralojik-petrografik  incelemelerde  silisin
polimorflarindan  kalsedon ve opal tespit
edilmistir. Botanik tanimlamalarda ise, agaclarin
Taxodioxylon Hartig 1848 (Bataklik servisi),
Pinuxylon Gothan 1906 (Cam), Pterocaryoxylon
Miill.-Stoll et Mddel 1960 (Ceviz [Yalankoz]),
Quercoxylon (Krdusel 1939) Gros 1988 (Herdem
yesil mese), Glyptostroboxylon Conwentz 1884
(Bataklik servisi) oldugu, bunlarin giiniimiizden
daha sicak ve nemli bir iklimin hakim oldugu
bataklik ve akarsu kenarlarinda olusan fosil agag
cinsleri olduklar1 tespit edilmistir. Gemolojik
calismalarda ise, silislesmis agacglarin ¢esitli renk
ve desenleri ile olaganiistl giizellikte olmalarina
ragmen, dokusu geregi dayanimsiz olduklar ve
stistas1 olarak kullaniminin stnirli olmasi gerektigi
sonucuna varilmistir.

Arikvd., tarafindan hazirlanan “Almus (Tokat)
Yéresindeki Akiklerin Jeokimyasal Ozelliklerinin
Degerlendirilmesi” isimli ¢caligmada; Tokat-Almus
bolgesindeki akiklerin, Paleozoyik ve Ust Kretase



yash birimleri orten Alt Miyosen yasli Almus
formasyonuna ait volkanojenik kumtagslarinin
icerisinde, yaklasik D-B dogrultulu bir fay boyunca
yumrular seklinde olustugu ileri siiriilmektedir.
Almus yoresi akikleri, ana oksitlerden SiO,, Fe,O,,
MgO, CaO igerirken, iz elementlerden ise Cr, Ni,
Cu, Pb ve Zn igerdigi tespit edilmistir. Akikler
icerisindeki yiiksek Cr ve Ni’ in bolgedeki Artova
ofiyolitli karigig: ile iliskili olabilecegi, Cu, Pb
ve Zn’nun ise volkanizmanin erken evreleri ile
iligkili olabilecegi ileri siiriilmiistiir.

Artk ve Rugen tarafindan hazirlanan “Ddélliik
ve Glimenek (Tokat-Tiirkive) Kalsedonlarmin
Jeokimyasal ~ Ozellikleri” isimli  makalede;
Tokat Masifine ait Paleozoyik-Mesozoyik yash
metamorfik birimler igerisinde gozlenen kalsedon
olusumlarmin, boélgedeki D-B dogrultulu dike
yakin egimli bir fay zonuna dik yonde yaklagik
25 m’lik bir hat boyunca gozlenen, faylarin
etkisiyle kirikli ve bresik bir yapi1 sergileyen
rekristalize kirectaslarimin  catlak, kirik ve
bosluklarinda olustugu ileri siiriilmektedir. Olusan
bu kalsedonlarda, Fe, Mg, Ca gibi ana oksitlerin
yanisira, Cr, Cu, Hg, Pb, Ni, Zn gibi metallerin
de varligi saptanmistir. Bu elementlerce zengin
kalsedonlarin olusumunun, volkanik etkinliklere
bagli bir hidrotermal sistemin, fay
icerisindeki haraketine ve karbonatli yan kayag
kapanimlar1 icermelerine bagli olabilecegi ileri
stirtilmiistiir.

zonu

Sozeri vd., tarafindan hazirlanan “Tokat-

Artova Bolgesinde Bulunan Kalsedon
Olusumlarinin Mineralojik-Petrografik ve
Gemolojik  Ozellikleri”  isimli  calismada;

Artova-Tokat bdlgesinin bati kesiminde, siistasi
kalitesinde, yesil — kahverengi renk tonlarinda
kalsedon olusumlarinin, Eosen yash Kkirectasi
birimleri i¢inde serbest ¢akillar ve bloklar halinde
oldugu saptanmistir. Kalsedon 6rneklerinin yesil ve
tonlarinda renklere, iyi bir parlakliga ve yar1 seffaf
bir 6zellige sahip olmalar1 nedeniyle, kolye, kiipe,
ylziik tas1 ve tespih yapilabilecek kaliteye sahip
olduklarindan bahsedilmektedir. Kalsedonlarda

VI

Sabah YILMAZ SAHIN

yapilan mineralojik ve jeokimyasal analizler ile
gemolojik testler sonucu, yesil tonlara sahip olan
kalsedonlarin, Cr veya Ni igeriginden dolayzi,
“Kromlu Kalsedon” olarak tanimlanabilecegi ileri

stirtilmiigtiir.
Ozbay Candan vd., tarafindan yapilan
“Tokat-Nebikdy Kalsedonlarinin Mineralojik-

Petrografik ve Gemolojik Incelemesi” baslikli
caligmada; Nebikoy-Tokat cevresinde gozlenen
acik mavi-mavi tonlarinda renge sahip kalsedon
olusumlarinin, Permiyen-Triyas yasli metamorfik
kayaglar icerisinde birkag mm’den 10 cm kalinliga
kadar ulasan damarlar halinde bulundugu ileri
siriilmektedir. Bantli yapida lifsi - ignemsi
kuvars mineralleri ile mikrokristalli
minerallerinden olusan kalsedonlara,
minerallerinin de eslik ettigi gozlenmektedir.
Jeokimyasal analizinde iz elementlerden As,
Co, Ni ve Cu tespit edilirken, yan kayaclarda
bunlara ilaveten V, Mo, Ga, Bi gibi iz elementler
saptanmustir. iz elementlerin varligi kalsedonlarda
griden maviye renk degisimlerine ve siistasi
olabilme potansiyeline katki sagladigi sonucuna
varilmistir.

Calik, tarafindan
(Eskigehir) Opal Olusumlarinin Jeolojisi ve
Mineralojik Ozellikleri - Eskisehir, KB Tiirkiye”
baslikli calismada; Opal nodiillerinin Pliyosen
yasli, yaklasik 2-30 cm boyutunda karbonatl
cakiltaglarinin  i¢inde olusmus oldugu ileri
striilmiigtiir. Yazar tarafindan bolgede yapilan
jeolojik jeokimyasal calismalar, opal
nodiillerinin fay sistemleri boyunca hareket
eden diisiik sicaklikli, silis bakimindan zengin
hidrotermal akiskanlarin sepiyolit nodiillerinin
yerlerinin almasi ile olustugunu ortaya koymustur.

kuvars
dolomit

sunulan, “Yenisofca

Ve

Kinaci ve Otiirk tarafindan hazirlanan
“Menderes Masifi’nin Giineybati Kanadindaki
(Bafa Goli - Milas) Diaspor Olusumlarinin
Jeolojik, Jeokimyasal ve Gemolojik Ozelliklerinin
Arastirilmas1”  ¢alismasinda; Tirkiye boksit
yataklar1 igerisinde gdzlenen siistasi kalitesindeki
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diaspor  kristallerine, Menderes Masifi’nin
giineybati kanadindaki (Bafa Golii - Milas) Pinarcik
bolgesinde, metaboksit olusumlari igerisinde yer
yer de metaboksit kirectast kontagina yakin altere
zonlar igerisinde rastlandig1 saptanmistir. Yapilan
caligmalarda, bdlgedeki boksitlerin, tektonik
hareketlere bagli olarak gomiilmesiyle yaklasik
10-25 km derinlik, 5-10 kb basin¢ ve 500-620 °C
sicaklik sartlarinda metamorfizma gegirdikleri
ve bu metamorfizma ile gibsit ve bohmitlerin,
diaspor ve korunda doniistiigii, demirli bilesiklerin
ise manyetite, killerin de muskovit ve kloritoyid
gibi minerallere doniistiigli saptanmistir. Diaspor
orneklerinde yapilan SEM-EDS analizleri sonucu,
bunlarin O, Al ve Si icerdigi, detay ¢ekimlerde ise
bu elementlere ek olarak K, Na, Fe, Ca ve Mg’ nin
de varlig1 tespit edilmistir. Giines 1s181inda farkl
renk degisimlerine ugrayan diaspor 6rnekleri, faset

Vil

ylzeyler olusturacak sekilde kesilerek, degerli
kristaller elde edilmis ve siistas1 potansiyelinin
yiksek oldugu sonucuna varilmaistir.

Sonu¢ olarak; Ulkemizdeki Degerli ve
Yar1 Degerli siistaglarin  bulunup, c¢ikartilmast
ve islenmesi konularinda yapilan caligmalarin,
yukarida makalelerde de verildigi gibi mutlaka
bilimsel temellere dayali olmasi, tliketiminin
bilingli yapilmasi ayr1 bir 6nem tasimaktadir.
Uzun jeolojik devirler boyunca olusan ve yerine
konulamaz degerler olan dogal siistaglarinin,
dogru yontemlerle, bilgili insanlarin elinde
isletilmesi ile, lilke ekonomisine biiyiik bir katma
deger saglayacagi agiktir.
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PREFACE - PRECIOUS & SEMI-PRECIOUS
STONES

Precious and Semi-Precious Stones, or in other
“gemstones”, occupy a special place
among other minerals and rocks due to their
rarity in nature, their durability, and some of their
physical and chemical properties. Gemstones
have been widely used in different cultures
with different meanings since the beginning of
humankind . The belief that some stones were

words

magic in Mesopotamia about 6000 years ago,
that amethyst was an antidote in Ancient Greece,
that lapis lazuli in Egypt was considered sacred in
India, and that jadeite was considered sacred in
India show that various meanings were attributed
to gemstones and that they attracted particular
interest from the past to the present.

The use of precious and semi-precious stones
in different cultures as a symbol of status, power
and wealth, which is obtained by combining the
stones with the art of jewellery and mounting
them on metal, is common not only in Anatolia but
also all over the world. Some precious and semi-
precious stones are also used as ornaments and
are an indicator of the owners’ aesthetic-artistic
understanding. In addition, precious and semi-
precious stones have the potential to contribute to
the economic resources of the region where they
are mined.

In order for anatural material to be considered
as a precious or semi-precious gemstone, in
addition to the basic criteria of durability, beauty
and rarity, some features such as portability,
cutability, polishability, light reflection, refraction,
and impurities in its structure must also be taken
into consideration. Although there is no precise
definition that distinguishes gemstones from semi-
precious stones, it is traditional that diamonds,
emeralds, sapphires, rubies, and some types of
pearls are included in the gemstone category, while
others are in the semi-precious stones category.
However, nowadays, the definition of valence has
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become relative depending on the place and time,
taking into account the demand for natural stone
and fashion. Although in general terms precious
and semi-precious stones (gemstones) are meant
to be stones of geological origin, the concept
of gemstone includes some organic materials
(such as coral, amber, pearl) and synthetic and
imitations produced as a result of developing
technology. However, only natural gemstones are
discussed here.

Precious and semi-precious stones can be
formed by crystallization of silicates from magma
at high temperature, by metamorphism, that
is, by crystallization or recrystallization under
high temperature and pressure conditions, by
precipitation from aqueous solutions, by organic
activity or by various combinations of all these
factors. In addition, these primary formations
can be found as placers by erosion of the rocks
they are in, mechanically condensed in one place
and deposited in alluvium. Of the approximately
4,000 known mineral types, only 20% are used as
precious and semi-precious stones.

In Turkey, “Precious and Semi-Precious
Stones” are defined as V. Group Minerals in Mining
Law number 3213, under the Law number 25483
of 5 June 2004. This group is categorized as being
those stones mined: diamond, sapphire, ruby,
beryl, emerald, morganite, aquamarine, heliodor,
alexandrite, agate, sardonyx, jasper,
carnelian, heliotrope, bloodstone, chrysoprase,
opal (iridized opal, red opal, black quartz opal,
wood opal), crystals (amethyst, citrine, gemstone
(mountain crystal), smoky quartz, cat’s eye,
aventurine, venus stone, rose quartz), tourmaline

onyx,

(rubellite, verdelite, indigolite), topaz, moonstone,
turquoise (turquoise), spodumene, amber, lazurite
(lapis lazuli), diopside, amazonite, liilestones
(sepiolite), labradorite, epidote (zoisite,
tanzanite), spinel, jadeite, jade or jade, rhodonite,
rhodochrosite,
grossular hessonite, demantoid, uvarovite, pyrope,
almandine) diaspore crystals, kammererite). There

garnet minerals (spessartine,
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are also minerals and some rocks and oltu-stone.
There is an additional article in the law stating
that “The characteristics of the minerals in these
groups and the principles and procedures for the
determination of a mineral group not included
in this article are regulated by a directive to be
issued by the Ministry”.

Different studies have been carried out on
Turkey s gemstones at different times. In addition
to the identification of written sources in ancient
times, it is known that there are many documents
on this subject in the Ottoman archives. According
to data gathered from previous studies, a total not
exceeding 20 of precious and semi-precious stone
species (MTA, 2000, Selim, 2015; Yilmaz Sahin,
2019) exist in Turkey with the characteristics of
gemstones. diaspore,
kyanite (kyanite), garnet (almandine), corundum
(ruby),  jadeite  (purple jade), nephrite,
kammererite, pink tourmaline, silica group
gemstones (crystalline, cryptocrystalline quartz
varieties (amethyst, blue chalcedony, etc.) and the
amorphous varieties (opal, Ankara-Cubuk agate),
tourmaline, oltustone and liilestone (sepiolite)
(Selim, 2005, Yilmaz Sahin, 2019). Some of these
are unique and distinguished from other species
around the world by their features. Especially the
mineral diaspore, in the form of large, transparent
crystals showing colors from green to yellow,
orange and even red in daylight, makes it very
special, and allows it to be evaluated as a precious
gemstone. It is also known that some examples
unique to Turkey are in many museums and private
collections around the world.

These are aquamarine,

Today, as an adverse effect of the increasing
interest in gemstones, the quarries or outcrops
where some semi-precious stones were found are
being unconsciously destroyed, and the stones are
randomly taken away. In order for the gemstone
potential to be exploited efficiently without loss of
economic value, it is necessary that experts who
have been academically trained in this subject
carry out the work. Gemstones must be researched,

IX

identified and evaluated using scientific methods.
Although Turkey s gemstone potential has not yet
been fully revealed, recent studies on this subject,
updating laws, and studies carried out to extract
these gems according to certain standards can be
considered as a promising start.

The 48-51 codes of the National Mineral
Resources and Reserve Reporting Commission
(UMREK) were established in 2016 for the
purpose of reporting mineral sources and reserves
in accordance with international standards. The
articles cover ‘“Diamonds, precious and semi-
precious stones exploration results,
sources and reporting of mineral reserves”. As
can be seen, there are new developments every
day to define diamonds and precious and semi-

mineral

precious stones to an international standard. The
increasing interest and demand for gemstones
has necessitated investigating this issue in every
aspect and evaluating it to scientific standards.

In the Geological Congresses of Turkey, which
have been held in our country approximately every
year since 1947, the subject of “Precious and
Semi-Precious Stones” was generally included in
the Mineralogy-Petrography subjects of geology.
However, in the 70th Geological Congress of
Turkey held in 2017, it was held as a separate
session for the first time, and it has been handled
as a separate session in the years following. The
“Precious and Semi-Precious Stones” session was
planned for the 4th time at the 73rd Geological
Congress of Turkey in 2020, but due to the
COVID-19 pandemic it was held online in 2021.
In this session, the results of the scientific analysis
of some of the Precious and Semi-Precious Stones
in Turkey, where they are found and in which
geological environment, and their potential to
become gemstones, were presented both as “Oral”
and “Poster”. Later, discussion on the publication
of these studies as a “Special Issue” in the Turkish
Geology Bulletin came to the fore, and as a result
of the positive feedback of some of the presenting
authors, the process started and this Special Issue



could be published.

In this Special Issue on “Precious and Semi-
Precious Stones” in the Turkish Geology Bulletin
(TJB); a total of 7 articles will be included.
These include mineralogical-petrographic and
gemological studies based on the geology of some
gemstones naturally formed together with various
rocks located in different regions of Turkey, which
are durable and have an appealing appearance
with extraordinary colors and patterns.

In this special issue published in TJB in
-August 2022 as volume 65, number 3, the semi-
precious stones determined in different regions,
thought to have partly economic value and
generally consisting of polymorphs of silica are
examined with their geological-mineralogical
and gemological properties. One study which
has attracted much attention in Turkey in recent
years, covers the issue of whether the geological,
botanical and geochemical examination of
silicified/petrified trees identified in various
fossil forests and their gemological properties
are sufficient to be called gemstones. The other
5 articles consist of studies that present the
geological locations, mineralogical and some
geochemical properties and the gemological
properties of rocks containing silica polymorphs
(opal, chalcedony) in different regions.

The Tokat region has a geography where
most of Turkeys semi-precious stones such
as chalcedony, jasper, opal, agate/agate and
chrysoprase are mined, consisting of high quality
and various silica polymorphs, which have both
geological and commercial value. There are
4 studies in which the geological formations
including siliceous formations in the Tokat region
are particularly described. Most of the chalcedony,
opal and other siliceous formations mentioned
in these studies were formed at similar ages and
under the influence of similar geological events.
Another study about opals describes those in the
Eskisehir region and the geological environments
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they are associated with. Apart from these, thereis a
study on the gemstone called “Turkish Diaspora”,
which is defined as a precious stone of Turkey on
the world market, or “Zultanite”, commercially
and evaluated in the class of Precious Stones.
Below, the topics of the articles to be published in
the Special Issue are briefly mentioned.

In the article titled “Some Mineralogical and
Gemological Characteristics of Silicified Wood
Species in Western Anatolia” prepared by Cevik
Uner et al., it is suggested that the silicified tree
samples found in three different regions in Western
Anatolia, namely Tavsanl (Kiitahya), Osmancall
(Manisa) and Banaz (Usak), may have formed
in the Late Miocene-Pliocene age range, within
terrestrial units, by the activity of hydrothermal
solutions due to volcanic activity in the area.
Chalcedony and opal, polymorphs of silica,
were detected in mineralogical-petrographic
examinations of silicified wood samples. In
botanical descriptions, the trees are Taxodioxylon
Hartig 1848 (Marsh service), Pinuxylon Gothan
1906 (Pine), Pterocaryoxylon, W.R. Miiller, E.
Stoll and Mddel (1960) (Walnut [Yalankoz]),
Quercoxylon (Krdusel 1939), Gros 1988 (evergreen
oak), and Glyptostroboxylon Conwentz. It was
determined in 1884 (O.C. Marsh) that these were
fossil tree species formed on the edges of swamps
and streams where a hotter and humid climate
prevailed than today. In gemological studies, it
was concluded that although silicified trees are
of extraordinary beauty with their various colors
and patterns, they are unstable due to their texture
and their use as gemstones should be limited.

In  the study “Evaluation  of
Geochemical Properties of Agates in Almus (Tokat)
Region” prepared by Arik et al., it is suggested
that the agates in the Tokat-Almus region were
formed as nodules along an approximately E-W
trending fault within the volcanogenic sandstones
of the Lower Miocene Almus formation overlying

named

the Paleozoic and Upper Cretaceous units. Almus

agates contain the main oxides SiO,, Fe, 0, MgO,
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and CaO, while it has been determined that they
contain Cr, Ni, Cu, Pb and Zn from the trace
elements. It has been proposed that high Cr and
Ni in agates may be associated with the Artova
ophiolite complex in the region, while Cu, Pb and
Zn may be associated with the early stages of
volcanism.

In  the article named “Geochemical
Properties of Délliik and Giimenek (Tokat-Turkey)
Chalcedonies” prepared by Aritk and Rusen;
the chalcedony formations observed within the
Paleozoic-Mesozoic metamorphic units of the
Tokat Massif are found in the cracks, fractures and
voids of the recrystallized limestones, which exhibit
a fractured and brecciated structure with the effect
of faults, observed along a line of approximately
25 m perpendicular to an E-W trending vertically
inclined fault zone. In these units, chalcedony
formed, besides the main oxides such as Fe, Mg,
and Ca, Metals such as Cr, Cu, Hg, Pb, Ni, and Zn
were also detected. It is likely that the formation
of chalcedony rich in these elements may be due
to the movement of a hydrothermal system due to
volcanic activity within the fault zone, and their
inclusion in the carbonate host rock.

In  the titled  “Mineralogical-
Petrographical and Gemological Properties of
Chalcedony Occurences in the Artova Region

study

(Tokat, Turkey)” prepared by Sézeri et al., in
the western part of the Artova-Tokat region,
chalcedony formations of green-brown color and
gemstone quality were found as free pebbles and
blocks within the Eocene aged limestone units.
1t is mentioned that chalcedony specimens have
the quality to make necklaces, earrings, ring
Stones and rosaries, as they have green tones, a
good brightness, and a semi-transparent feature.
As a result of mineralogical and geochemical
analyses and gemological tests performed on the
chalcedony, it was suggested that chalcedony
with green hues can be defined as ‘“Chromed
Chalcedony”, due to its Cr or Ni content.

XI

In  the study titled  “Mineralogical-
Petrographical and Gemological Investigation
of Chalcedonies in Nebikéy, Tokat” by Ozbay
Candan et al., it is noted that the chalcedony
formations with light blue-blue tones around
Nebikoy-Tokat are found as veins ranging from
a few mm to 10 cm thick in Permian-Triassic
metamorphic rocks. It is observed that chalcedony,
which consists of fibrous acicular quartz minerals
and microcrystalline quartz minerals in banded
structure, is accompanied by dolomite minerals.
While the trace elements As, Co, Ni and Cu
were detected in the geochemical analysis, trace
elements such as V, Mo, Ga, Bi were detected in
the rocks. It was concluded that the presence of
trace elements in the chalcedony contributes to
the gray to blue color changes and the potential
to be a gemstone.

The work titled “Geology and Mineralogy
of Yenisof¢a Opal Occurences, Eskisehir — NW
Turkey” presented by Calik tells us that opal
nodules were formed in Pliocene, approximately
2-30 cm
Geological and geochemical research conducted

in size, carbonate conglomerates.
by the author in the region revealed that opal
nodules were formed by the replacement of
sepiolite nodules by low-temperature, silica-rich
hydrothermal fluids moving along fault systems.

“«

Finally, in the study
Geological, and Gemological
Features of Diaspore Formations on the
Southwestern Side of the Menderes Massif (Bafa
Lake - Milas)” prepared by Kinact and Oztiirk,
gemstone quality diaspore crystals observed
in bauxite deposits in Turkey were found in the

nvestigation of the
Geochemical

Pinarcik region on the southwestern flank of the
Menderes Massifwithinthe metabauxite formations
and in altered zones close to the metabauxite
limestone contact. Field studies have shown that
bauxites in the region undergo metamorphism at
a depth of about 10-25 km, a pressure of 5-10 kb
and a temperature of 500-620°C due to burial
because of tectonic movements. It was determined



that clays had transformed into minerals such
as muscovite and chloritoid. As a result of SEM-
EDS analyses performed on the diaspore samples,
it was found that they contain O, Al and Si, with
the presence of K, Na, Fe, Ca and Mg in addition
to these elements. The diaspore samples, which
undergo different color changes in sunlight, were
cut to form facet surfaces, producing valuable
crystals, and it was concluded that the gemstone
potential was high.

As a result, it is of particular importance in
Turkey that the studies on the discovery, extraction
and processing of precious and semi-precious
stones are based on a scientific foundation, as
given in the articles above. It is clear that natural
gemstones,
geological periods and have an irreplaceable
value, will provide a great addition to the
country s economy if they are extracted with the
right methods and in the hands of knowledgeable
people.

which were formed during long
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