Petrografi

Alt Liyas dolomitlerinin petrografik incelemeleri {i¢
tip dolomitin varligini ortaya koymaktadir. Bunlar; (1)
¢ok ince ve ince kristalli dolomit (T1), (2) iri kristalli
dolomit (T2), ve (3) dolomit ¢imentodur (T3) (Sekil
5). Yayginlik ve endiistriyel hammadde yoniinden ilk
iki tip 6nemlidir. Birinci tip dolomitler genellikle 13-
26 m ve nadiren 65 m varan kristal boyutuna sahiptir
ve ilksel kayac¢ yapilarn tiimiiyle veya kismen
korunmus olarak goriiliir (Sekil 5a, b, ¢, ve d)). Bu tip
dolomitler (T1) kirectaglarinin ¢okelmeyle yasit
ornatimiyla (synsedimentary) olusmuslardir (Eren vd.
2007). Ikinci tip dolomitler (T2) iri kristalli olup,
kristal boyutlar1 genellikle 65-130 m arasinda ve
nadiren 270 m varan kristal boyutlarinda
goriilmektedir (Sekil Se ve ). Bunlar (T2) birinci tip
(T1) dolomitlerin gomiilme ortaminda yeniden
kristallenmesiyle olusmuslardir, bu nedenle
kayaclarda ilksel kayac¢ yapist biiyiik oOlclide
korunamamistir (Eren vd. 2007). Ugiincii tip
dolomitler (T3) genellikle ikinci tip dolomitleri
olusturan 0Ozgiin ve yar1 Ozgiin sekilli kristaller
arasindaki gozeneklerde tek bir dolomit kristalini
veya kristal kiimesini ¢evreleyen agik renkli kenar
¢imentosu seklinde veya fenestral gozeneklerde
gozenek dolgusu seklinde goriiliir.

XRD Analizi

X-151n1  difraksiyon analizleri (XRD) o&rneklerin
mineral i¢eriklerinin ve bolluklarinin belirlenmesinde
kullamlmistir (Tablo1). Cogu 6rnekte dolomit hakim
mineraldir. ikincil olarak kalsit mineralleri ve tali
olarak kuvars mineralleri bulunmaktadir. Bazi
orneklerde hakim mineral olarak kalsitin
belirlenmesi, istif igcinde dolomitlesmeden korunmus
kiregtasi seviyelerinin varligini gdstermektedir.

XRD analizleri goreceli olarak Pirencik Tepe ve
Erenler Tepe OoOlgiilii stratigrafik kesitlerinde
dolomitlesmenin daha yaygin oldugunu
gostermektedir (Tablo 1). Bunedenle Soguksu 6l¢iilii
stratigrafik kesitinde kiregtasi ve dolomitik kiregtast
ara seviyeleri daha yaygindir (Sekil 4).
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ICP-ES Analizi

ICP-ES analizleri yardimiyla o6rneklerin kimyasal
bilesimleri belirlenmistir. Analiz sonuglar1 Tablo 2'de
gosterilmektedir. Birinci tip (T1) ¢ok ince ve ince
kristalli dolomitlerde MgO % 19.1-21.81 (ort. %
20.76) ve CaO % 28.78-33.37 (ort. % 31.10) arasinda
bulunur. Ayrica SiO, % 0.66- 2.73 (ort. % 1.14), AlL,O,
% 0.20-1.08 (ort. % 0.45), Fe,0, % 0.06-0.39 (ort. %
0.18) ve ates kayb1 (A.Z.) % 45.3-47.1 (ort. % 46.15)
arasindadir. Ikinci tip (T2) iri kristalli dolomitlerde
MgO % 19.50-22.26 (ort. % 21.44), CaO % 30.83-
32.63 (ort. % 31.42), SiO, % 0.07-1.24 (ort. % 0.46),
ALO, % 0.03-0.57 (ort. % 0.17), Fe,0, % 0.04-0.23
(ort. % 0.085) ve A.Z. % 45.5-46.9 (ort. % 46.27)
arasinda degisir. ikinci tip (T2) dolomitlerin MgO
icerigindeki ort. % 0.68 artis onlarin olusumuyla ilgili
olup, birinci tip (T1) dolomitlerin yeniden
kristallenmesi sirasinda ortama yeni Mg girisi
oldugunu gosterir.

Endiistriyel Hammadde Ozellikleri

Tiirkiye'de ve Diinya'da yaygin olarak bulunan
dolomit endiistride ve tarimda genis bir kullanim
alanina sahiptir. Dolomitin kullanilacagi yere gore
bazi kimyasal ve fiziksel Ozellikler aranmaktadir.
demir-¢elik endiistrisinde kullanilacak dolomitin en
az %18.5 MgO, en fazla % 33 CaO, en ¢ok % 2.5
SiO,+Al,0, ve en fazla % 0.5 S igermesi
gerekmektedir (Oner ve Tasli, 1999; Meyer 1981;
Anonim, 2001; Y1ildiz, 2004). Sise ve cam sektoriinde
ise dolomitin % 19 MgO ve % 34 CaO olmasi
istenmektedir (Anonim, 2001).

Birinci tip ¢ok ince ve ince kristalli dolomitler
ortalama % 20.76 MgO, % 31.10 CaO ve % 1.59
SiO0,+Al 0, igerigi ile ve ikinci tip iri kristalli
dolomitler ortalama % 21.44 MgO, % 31.42 CaO ve %
0.63 SiO,*+ALO, igerigi ile demir-gelik endiistrisinde
ve cam sanayinde kullanilabilir 6zelliktedir. Ikinci tip
dolomitlerin ortalama MgO igeriginin % 0.68 fazla ve
karbonatli olmayan bilesen (SiO,+AlLQ,) igeriginin
yaklasik % 1 daha az olmasi endiistriyel yonden daha
uygun hammadde 6zelliginde oldugunu gosterir.
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Sekil 5. Dolomitlerin mikroskop fotograflari. (a) iyi korunmus,
seyrek fosilli ilksel ¢amurtas1 dokusu gosteren ¢ok ince kristalli
dolomit (T1). Ok ostrakod kavki parcasini gostermektedir; (b)
diizensiz fenestral gozenekli (ok) gamurtagini (mikrit) ornatan ¢ok
ince kristalli dolomit (T1); (¢) laminali (ok) kiregtagini ornatan
ince kristalli dolomit (T1); (d) ilksel lamina kalintilari (ok)
gosteren ince kristalli dolomit (T1); (e) idiyotopik dokulu iri
kristalli dolomit (T2), ¢ogu 6z sekilli dolomit kristalleri temiz,
kenar ¢imentosu (ok) gostermektedir; (f) ksenotopik dokulu iri
kristalli dolomit; (g) iri kristalli dolomit (D) iginde fenestral
gozenegi cevreliyen (ok) ve dolduran (PF) dolomit ¢cimento (T3).
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Figure 5. Photomicrographs of dolomites. (a) very fine crystalline
dolomite (T1) showing a well preserved original rock fabric of
scarcely fossilliferous mudstone, the arrow illustrates a fragment
of ostracod shell; (b) very fine crystalline dolomite (T1) replacing
mudstone (micrite) with irregular fenestral pores (arrow); (c) Fine
crystalline dolomite (T1) replacing laminated (arrow) micritic
limestone; (d) Fine crystalline dolomite (T1) showing relics of
original lamination (arrow); (e) coarse crystalline dolomite (T2)
with an idiotopic texture. Most of the euhedral dolomite crystals
show a clear outer cement rim (arrow); (f) Coarse crystalline
dolomite (T2) with a xenotopic texture; (g) dolomite cement
(thirdtype) lining (arrow) and filling (PF) a fenestral pore (?) in the
coarse crystalline dolomite (D).
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Tablo 1. X-151m1 difraksiyonu (XRD) analizine dayali segilmis 6rneklerin yari sayisal mineralojik bilesimleri.

Table 1. Semiquantitative mineralogical compositions of the selected samples based on X-ray diffractometry (XRD) analysis.

Tablo 1 (Devam)

OSK | dmekno dolomit kalsit kuyars OSK| émekno | Dolomit Kalsit Kanvars
2 x HH ac P50 e e -
3 A 2% 6% P51 v }
>4 BAnas ac (~2%) P32 e }
55 il - Ps3 v ac
Sal B Hac(- 14 |a P55 T ac
5 |37 Aaas ac(~3.5%) 5 P-56 e ac
v [ Rt + x Iy T a
2 R TS < ps L
3 R /2 M s ac (~4%) 0 P59 -H-H+ a
’ AR ac(~4%) 8 P-60 P ac
AR & T |P@ e ac
AR & P-63 A ac
c BRREN: ac (-39 P-4 S+ ac
s A (- 3% P-65 - ac(~3%)
— - P-66 - ac(~3%)
- 129 P67 v ac
ac(~4%) - . - "
— w99 FERE i
S25 - [ P
S28 =100 | zj ﬁ
S30 ac - 0 — -
P23 [N B
P24 ettt - Y-11 HHH -
P25 R - Y-12 HHH+ -
P26 R - Y-13 HH+ -
E P28 bttt ac Y-14 s -
E P29 bttt ac E Y-15 s -
X [p3l bttt ac E Y-16 e -
% P33 RRRN} ac % Y-17 HH -
Ej P-34 - - O | Y-18 +HHH -
PRIES -4+ ac(~4%) é Y-19 HH ac(~4%
P-36 -t ac (~3%) 5 Y-20 HHH -
P-39 -+ ac ac Y-21 HHHH -
= P40 - ac (~4%) Y-22 +HHH -
= P41 -+ F(~8%) Y-23 ot -
P42 [N ac Y24 T _
P43 - ac Y-25 -+ ac +H-H: (%80-100)
P44 - ac Y-26 ac(~ 4% T | (%6080)
P46 - - Y27 - ~ O (Y%A060)
P47 - - Y08 - - + (%62040)
P48 HHHH ac Y-29 e ac + (%1520
P49 [N - Y30 (3% A (<%3)

OSK: oleiilii stratigrafik kesit; +: minerallerin géreceli bollugu; ac: eser miktarda
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omek | Si0 | ALO; | Fes0: | MgO | CaO | NayO | KO | TiO | PyOs | MnO | CrO; | Ba | Ni | S | Zr | Y | Nb | Sc | AZ | toplam

o | % | % | % | % | % | % | % | % | % | % [ % |ppm|ppm|ppm|ppm|ppm|ppm ppm| % | %
¢ok ince ve ince kristalli dolomit (T1-tip)
S-17 130 | 039 ] 012 | 21.81 | 3004 | 003 | 008 | 001 | 003 | <0.01 | <0.001 0] <20 % 4] <10 32 <1461 | 9993
P-17 119 | 044 | 0212087 | 3114 | 003 | 009 002 003 | 000 | 0002 10 | <20 80 | <10 | <10 | <10 | <1 | 46,0 | 100.05
P24 273 | 108 | 0392086 | 2878 | 002] 028 ] 004 | 002 | <000 | 0005 | 16| <20 | 78| <10 | <10 | <10 | <1 | 459 | 100.12
P33 085 | 031 0185|2081 (3073 | 001 | 007] 001 ] 004 ]<0.00 | 0.009 71 02 T <l0] <10] 18] <l |47.0] 10001
Y-6 096 | 037 | 03 |2146] 2977 | 007 | 008 | 000 003 ] <000 | 0.006 5 30 72 12| <10 37| <1 | 47.1 | 10001
Y-15 072 033 | 017]2022 3207 | 003 ( 007] 001 | 003 ] 000 [ 0.003 9| 22 81 16 | <10 38 <l | 462 | 99.89
Y-16 128 | 060 | 023 | 1900 ] 3337 | 004 | 015 002 | 003 | <0.01 | <0.001 6| <20 | 119 | <10 | <10 19 1| 453 | 100.05
Y-18 066 | 020| 006 | 2140 [ 5126 | 001 | 004 | <001 | 002 | <001 | 0004 6| 3l 68 | <10 <10 | 24| <1[463]| 9998
Y-19 069 027 0042007 [3272] 002 ] 005] 000 | 002 ] <000 | 0004 ] <5| <20 | 94| <0 <10| 13| <1]459] 99.92
Y20 101 | 050 ] 020 ] 2117 [ 3116 00l ] 012] 002 | 004 | 001 | 0.006 8] A4 T35 <10 <10 | 22 <l |457] 9998
ini kristalli dolomit (T2-tip)
P-34 007 | <003 | 004 2212 | 3145 | 001 | <002 | <001 | 003 | <000 | 0002 | <5 | <20 | 22 3| <10 35| <1462 | 999
P44 034 | 003 | 007 | 2218|3133 | 001 | <002 | <0.01 | 003 | <0.01 | <0001 | <S5 | <20 | 65| 12 <10 | 41| <1 |458] 9993
P46 0.16 | <0.03 | <0.04 | 22.26 | 30.83 | <0.01 | <0.02 | <0.01 | 0.05 | <0.01 | <0.001 6] 25 32 26| <10 34| <l | 466 | 9994
P48 021 | 003 | 006 | 21.72 | 3098 | <0.01 | <0.02 | <0.01 | 0.04 | <0.01 | 0.004 6| 20| 48| <10 | <10 17 1469 | 9996
P51 047 | 006 | 006 | 21.57 | 3094 | 002 | <0.02 | <0.01 | 003 | <0.00 | 0.005 71 25 58| <10 | <10 | <10 | <I| 468 | 99.98
P60 033 | 006 | 005 | 21.88 | 31.21 | 0.02 | <0.02 | <0.00 | 001 | <0.01 | <0.001 | <5 | <20 | 28| <10 | <10 16| <1 |464| 9999
P61 L11 | 048 | 01620143222 | 004 | 009] 002 ] 002 ] <0.00 | 0.004 8| <20 <10 [ <10 | 14| <1 |457 | 100.00
P66 124 | 057 023 ] 19303263 | 004 | 011 | 009 ] 002 0.00 | 0.002 13| <20 | 121 20 <10 40 <1 |455] 9997
Y27 027 013 | 006 ] 2139 [ 31.23 | <0.01 | <0.02 | <0.00 | 0.0l | <0.00 | <0001 | <5 | <20 | 47 [ <10 ) <10 [ <10 | <I [ 466 | 9992
A.Z: ates kayb1
Tablo 2. Segili 6rneklerin kimyasal bilesimleri.
Table 2. Chemical compositions of selected samples.
SONUCLAR EXTENDED SUMMARY

Alt Liyas dolomitleri petrografik yonden baslica {i¢
gruba ayrilir. Bunlar; (1) ¢ok ince ve ince kristalli
dolomitler (T1), (2) iri kristalli dolomitler (T2), ve (3)
dolomit ¢imento (T3). Ilk iki dolomit grubu yaygin
olup, kimyasal 6zellikleriyle demir-celik endiistrisi ve
cam sanayinde hammadde olarak kullanilabilir
ozelliktedir. Ikinci tip dolomitlerin birinci tip
dolomitlere oranla MgO bakimindan daha zengin ve
karbonatli olmayan bilesenler bakimindan daha fakir
olmasi endiistriyel hammadde yoniinden daha
kullanisli oldugunu gostermektedir. Bu tip dolomitler
Pirencik Tepe ve Erenler Tepe olgiilii stratigrafik
kesitlerinde yaygin olarak goriilmektedir.
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The study area is located in Aydincik (Mersin,
southern Turkey) where a thick sedimentary pile
ranging in age from the Infra-Cambrian
(Precambrian) to the recent is present. In the Lower
Liassic section, dolomites and dolomitic rocks are
widespread, and observed in the lower part of Dibekli
member (Liassic to Dogger?) of the Cehennemdere
Formation (Jurassic to Early Cretaceous). This study
aims to investigate the industrial raw material
potential of the Lower Liassic dolomites in the
Aydincik area. The properties of Lower Liassic
dolomites are based on the Pirencik Tepe, Erenler
Tepe and Soguksu location measured stratigraphic
sections. The thickness of the Lower Liassic
carbonates is measured as approximately 281 m at
Pirencik Tepe, 248 m at Evenler Tepe and 247 m at the
Soguksu location. Mineralogical and chemical
compositions of the dolomite samples were
determined by petrographic, X-ray diffraction (XRD)
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and ICP-ES analyses. Petrographic examinations
revealed the presence of three types of dolomites.
These are; (1) very fine to fine crystalline dolomite
(T'1) with a size of predominantly 13-26 m, (2) coarse
crystalline dolomite (T2) with a size of predominantly
65-130 m, and (3) dolomite cement (T13). The
dolomites formed from synsedimentary replacement
of sediments as Tl-type, from recrystallization of early
dolomites (T1) as T2-type, and from precipitation as
burial cement (T3-type). Tl and T2 type dolomites are
important for industry as raw material because of
their abundance. XRD analyses demonstrated that
most samples contain predominantly dolomite,
secondary calcite and accessory quartz minerals.
ICP-ES analyses indicated that first type-dolomites
(T1) have on average 20.76 % MgO, 31.10 % CaO,
1.59 % SiO,+A41,0, and second type-dolomites (T2)
have on average 21.44 % MgO, 31.42 % CaO and
0.63 % SiO,+AL0,. These data indicate that the
Lower Liassic dolomites can be utilized as raw
material in the industry. A comparison of Tl and T2
dolomites suggests that T2 dolomite has a better
quality than T1 because of its relatively higher MgO
content. Tl dolomites are common in Soguksu
stratigraphic section, whereas T2 dolomites are
common in Pirencik Tepe and Erenler Tepe
stratigraphic sections.
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