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Iskenderun baseni Messiniyen ‘de baslica; a) Osmaniye-Bahge, b) iskenderun-Arsuz ve c) Hatay-
Samandag alt havzalarina ayrilir (Tekin vd., 2006). Evaporit olusumlar1 bunlardan yalnizca Iskenderun-Arsuz
alt havzasindaki Haymaseki Uyesi (Kozlu, 1982) ile Hatay-Samandag alt havzasindaki Vakifli Formasyonu
(Selguk, 1985) igerisinde yer alir. Bu alt havzalardaki evaporitler dar alanlarla sinirli olup, derin deniz — si1g
deniz(lagiin) - kiyi(sahil sabkhasi) gibi farkli ortamsal kosullarda ve degisik siireglerin kontroliinde ¢okelmistir.
Bu nedenle bunlarin diyajenetik tarihgelerinin aydinlatilmasi i¢in ayrintili petrografik-mikro dokusal ve
mineralojik calismalar yapilmistir.

Evaporitlerin petrografik incelemelerinde temel doku tiplerinden sirasiyla; alabastrin, porfiroblast,
satin-spar, arenitik, balatino ve selenitik doku tiirleri gézlenmistir (Warren, 1999). Bunlardan porfiroblast ve
selenitik tip dokunun izlendigi 6rneklerde anhidrit kristal kapanimlari, kil hamur igerisinde itici-kovucu
karakterli jips kristalleri ve yeniden kristallenme gecirenler de ise tane sinirlarinin kismen bozuldugu girik-
kenetli yap1 oldukca tipiktir. Arenitik dokulu jipsler ise yer yer karbonat laminalariyla ardalanmali, kismen
yonlenmeli, detritik mineral ve organik madde igerikli olup, baz1 boliimleri yeniden kristallenme nedeniyle ters
derecelenme seklinde yaniltici goriiniimliidiir. Diger yandan alabastrin dokulu jipslerde bazi alanlarda
rekristalizasyon sonucu geligen iri-kristalli porfiroblastik doku tipiktir. Bunlar, yer yer sinirlart belirsiz ikincil
jips yamalarina doniisiirler ve genis alanlar kaplarlar. Satin-spar dokulu diyajenetik jipslerdeki uzun eksenleri
boyunca gelisen burulma-burkulmalar ile belirginlesen deformasyon yapilari ¢ok tipiktir. Bazi laminali jips
ornekleri Balatino tipi olusumlara benzer olup bunlar, birka¢ milimetre veya santimetre boyutundaki jips lamina
veya bantlarinin organik maddece zengin karbonat veya silisiklastik malzeme ile ardalanmasi seklindedir. Bu
seviyelerin diger bir tanimsal 6zelligi de es zamanli yumusak tortul yapilarin yaygin sekilde izlenmesidir. Buna
bagli olarak jips laminalar1 ondiilasyonlu bir yap1 kazanmistir. Jips seviyeleri igerisinde ¢esitli boyutta gelisen
ge¢ zamanl ¢atlaklar, kalsit veya dolomit bilesimindeki malzeme ile doldurulmustur. Bu tiir evaporit seviyeleri
icerisinde ayrica jips hamurla karigmis halde pelajik fosiller ve detritik mineraller de saptanmistir. Ozellikle
bunlar igerisinde Globigerina tiirii formlar tanimacak sekilde korunmustur. Ayrica Balatino tipi jips seviyeleri
icerisinde ¢ok sayida solestin ve barit ile birkag adet halit minerallesmeleri de tespit edilmistir. S6lestin kristalleri
0z-yart 6z sekilli olup, ornatma ile jips kristallerinin yerini almistir. Bu nedenle bazi yerlerde tam olarak
gelismemis sdlestin kristal sinirlar1  jipse dereceli bir gegis gosterir. Barit ve halit kristalleri ise 6z sekilli
olmalarina kargin ¢ok daha ufak boyutlarda ve az oranda meydana gelmistir. Diger yandan taramali elektron
mikroskobu (SEM) caligmalari, polarizan mikroskop altinda tam olarak belirlenemeyen farkli evaporit
minerallerinin ortaya ¢ikartilmasinda biiylik katki saglamigtir. Bunlar icerisinde en yaygin olani sdlestin minerali
olup, prizmatik ve ¢ubuksu yapili kristaller seklinde ince jips laminalar1 arasinda sacilmis veya kiimelenmis
sekilde gelismistir. Zonlu biiyiime yapisina sahip solestin kristalleri saf olabildikleri gibi ¢ok miktarda kalsit veya
jips kapantilar da igermektedirler. Solestin bolgeleri igerisinde yer yer yogunlasan ve enerji yayilimli x-1gmnlar1
spektorometresi (EDS)’ nde Ba pikleri ile fark edilen Barit minerali ise, ¢ok ince kristaller seklinde agiga ¢ikar.
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Bunlara yer yer 6z-yar1 6z sekilli silvin ve halit mineralleri de eslik eder. Ayrica, SEM-EDS taramalarinda jips
kristalleri arasinda (?) fosil kavki pargasimi andirir bir yapida tespit edilmistir. Yine, EDS taramalarinda jips
kristalleri arasinda hamur konumunda mikro dolomit , kalsit ve kil (klorit) katkilari ile anhidrit kalintilar1 da
tespit edilmistir.

Evaporitlerin mineralojik incelemeleri ise x-15in1 kirmmimi (XRD) tiim kaya¢ ve Confacol Raman
Spektrometresi ¢alismalart seklinde gerceklestirilmis ve yapilan degerlendirmelerde temel alti adet mineral
birlikteligi tespit edilmistir. Bunlar; a) Saf jips, b) Jips-anhidrit, ¢) Jips-s6lestin, d) Jips-dolomit-sélestin, ) Jips-
dolomit-anhidrit ve f) Jips-klorit-kuvars-kalsit‘dir. Bunlardan saf jips ve jips—anhidrit birliktelikleri arazideki
masiv jips/anhidrit orneklerinde; jips-solestin ve jips-dolomit-sdlestin ile jips-dolomit-anhidrit birliktelikleri
ikincil jips topu (yumrusu) oOrneklerinde de jips-anhidrit birlikteligi saptanmistir. Polarizan ve elektron
mikroskobu c¢aligmalarinda gozlenen bazi ikincil mineral fazlarinin tespiti igin gerceklestirilen Raman
Spektrometresi ¢aligmasi sonucunda da; bu kapanimlarin ¢ogunlugunun sodlestin ve yer yerde siilfohalit
mineralleri olduklart belirlenmigtir. Solestinin varligi diger g¢alismalar ile desteklenmis olmasina ragmen
stilfohalit — Na,SO4(F.Cl)- ve Silvin —KCI- mineralleri ise ilk kez bunda tespit edilmistir.

Sonug olarak tiim evaporit 6rneklerinin ¢ogunlukla ikincil jips kristallerinden olustugu ve igerisinde birincil
anhidritlerin kapantilar seklinde bulundugu, bunlara yer yer basta Solestin, Barit, Halit-Siilfohalit ve Silvin gibi
ikinci derecede 6nemli evaporit kristalleri olmak iizere kalsit-dolomit gibi bazi karbonat kristallerinin de eslik
ettigi tespit edilmistir. Boylece bu veriler 1s18inda evaporitlerin diyajenetik tarihcesi su sekilde gerceklesmis
olmalidir: 4) Erken diyajenez: Birincil anhidrit, prizmatik ve selenitik tiirii jips kristalleri ile anhidrit
yumrularinin olusumu. B) Geg diyajenez: i) Bl. Gomiilme: Jips-anhidrit doniisimii, alabastrin, porfiroblast ve
yeniden kristallenmeli jips dokularinin sekillenmesi. Bu doniisiim esnasinda serbest kalan sulardan, karbonat
(kalsit laminalar1) ve solestin-barit-halit-silvin kristallenmesi. Ayrica, bu sivilarin tabaka igerisinde olusturdugu
hidrostatik basing ile ¢atlak sistemleri ve bunlar1 dolduran beyaz-ipeksi “satin—spar” jipslerin kristallenmesi.

ii)B2. Yiikselme: Jipslerin zemin suyu ile temasa gegerek kismen anhidrite doniistimii.
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ABSTRACT

Iskenderun basin of Messinian has been sub-divided into: a) Osmaniye-Bahge b) Iskenderun-Arsuz and c)
Hatay- Samandag (Tekin et al., 2006). However, evaporites occur in Haymaseki member of Arsuz sub-basin
(Kozlu, 1982) and Vakifli formation of Hatay-Samandag sub-basin (Sel¢uk, 1985). Evaporites of these sub-
basins are very limited in extent and were deposited in various environmental conditions and processes like deep
sea-shallow sea (lagoon) — coastal (sabkha). Therefore, for their diagenetic history, the detailed petrographic,
micro textural and mineralogical studies were undertaken.

The following basic textural types have been identified from the petrographic studies of evaporites as:
alabastrin, porphyroblast, satin-spar, arenites, balatino and selenite (Warren, 1999). Out of these, inclusions of
anhydprite crystals in porphyroblast and selenite, displacive crystals of gypsum inside clay matrix and inter-
finger structures in partial dissolution/ destruction of crystals during re-crystallization of grains are typical
textural features. At places, gypsum of arenites texture and carbonate laminations are present consecutively
along with partially oriented detritic minerals and organic matter. At some other places, re-crystallization
resulted the inverse gradation, visible by transitional contact between grains boundaries. On the other hand, a
typical porphyroblastic texture developed due to re-crystallization. At places patches of secondary gypsum of
unknown origin and covers extensive areas replacement these. The formation of torsion with clear deformation
structure along the c-axis of satin spar texture inside diagenetic gypsum is very typical. Some samples of
laminated gypsum have similarity with balatino and these are present coevally with mm or cm sized laminated
gvpsum or carbonate rich in organic matter or siliciclastics material. Occurrence of extensive soft sedimentary
structures is another characteristic feature of this sequence. In this sequence laminated gypsum has transformed
to permanent wave structure. Late stage fracturing of various sizes and dimensions have developed in gypsum
layers and filled with calcitic or dolomitic material. In addition pelagic fossils and detrital minerals mixed in
gypsum matrix also found in this type of evaporitic layers. Especially, foraminifer like Globigerina is preserved
in identifiable form. Celestite and halite mineralization with barite has also been observed. Celestite crystals are
euhedral to semi-euhedral in shape and are replaced by gypsum crystals. Due to this reason at some places the
boundaries of celestite crystals show a complete transition to gypsum. In spite of having euhedral texture, barite



and halite crystals are developed in small size and quantity. On the other hand in Scanning Electron Microscopy
(SEM), different evaporite minerals have been identified. Among these celestite mineral is widely developed
inside small gypsum laminations in the form of densely packed prismatic and fibrous crystals. Most celestite
crystals show extended crystal zonations, which have inclusions of calcite and gypsum. In X-ray spectrometry
(EDS) within celestite areas dense and energy spreading Ba minerals differentiated by Ba peeks show wide
crystal angles. At places these are present coeval with euhedral shaped silvin and halite minerals. In addition
during SEM — EDS measurements of gypsum, fossil fragments with textures similar to gypsum crystals have been
identified. Moreover in EDS measurements micro dolomitic matrix, calcite and clay (chlorite) with anhydrite
also identified within gypsum crystals.

Mineralogical studies of evaporites were carried out through X-Ray Diffraction (XRD) of whole rock and
Confocal Raman Spectrometry and a group of six basic minerals have identified. These are: a) pure gypsum b)
gypsum-anhydrite c) gypsum-celestite d) gypsum-dolomite-celestite e) gypsum-dolomite-anhydrite and f)
gypsum-chlorite-quartz-calcite. Among these, combination of pure gypsum and gypsum- anhydrite are from
field samples of massive gypsum/anhydrite, combination of gypsum-celestite and gypsum-dolomite- celestite
with gypsum-dolomite-anhydrite of bedded-laminated gypsum, combination of gypsum-chlorite-quartz-calcite of
gypsum has been identified. In addition, samples collected from secondary gypsum (entherolithic) a combination
of gypsum-anhydrite minerals has also identified. In polarization and electron microscopic studies for the
identification of secondary mineral phases Raman Spectrometry was carried out and as a result some inclusions
of celestite and sulpho-halite minerals have conformed. In spite of the occurrence of celestite that has also
confirmed by other studies, sulpho-halite -Na,SO4FCI)- and silvin -KCI- minerals are first time identified
through these studies.

As a result, most evaporite minerals have formed from the secondary gypsum crystals and inside them
primary anhydrite inclusions are present. Basically, these are important secondary evaporite minerals like
celestite-barite-halite-sulphohalite and have coevally identified with carbonate minerals like calcite and
dolomite. In the light of these results, the sequence of diagenetic history of evaporite minerals is as:

A) Early diagenesis: Primary anhydrite and prismatic selenite crystals with entherolithic anhydrite formation.

B) Late diagenesis: Bl)Burial: Gypsum-anhydrite transformation, alabastrin porphyroblast and re-
crystallization texture. During this transformation crystallization of carbonate (calcite laminations), and
celestite-barite-halite-silvin from free wate. Additionally, development of fractures system by hydrostatic
pressure and subsequently filling of these fractures with white fibrous ‘Satin- spar” crystals and gypsum from
these fluids. B2) Exhumation: partial transformation of anhydrite to gypsum through earth water.
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