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Gtiney Atlantik Pre-salt rezervuarlarda denizel olmayan karbonat kayaclarin kokeni ve gelisimi,
halen tartigma altindadir. Traverten ve tufa, muhtemel benzer kayalar olarak dikkate alinmuistir.
Bu karbonatlar, fiziko-kimyasal ve biyolojik siireclerin etkilesimi ile meydana gelmistir ve
karmasik bosluk aglariyla karakterize edilmistir. Bu karmasik rezervuarlardan petrol ve gaz
hidrokarbonlarin tiretkenligi g6z 6niine alindiginda, bosluk bogaz boyut araliginin kavramsal bir
siiflamasina ihtiya¢ duyulmustur. Orta Dogu, Kuzey Afrika ve Kuzey Amerika Korfez kiyisinin
Tersiyer ve Mesozoyik yaslt denizel mikritik kirectaglarinda mikro-, mezo- ve makro-porozite
aymriminin 6nemi zaten vurgulanmistir. Bu ¢alismada, mikro-, mezo- ve makro-porozite ilk
defa traverten kayaclar1 icin belirlenmistir. Lithofasiyesler, dokular, bosluk tiirleri ve porozite-
gecirimlilik 6zelliklerine gore orneklerin petrofiziksel siniflamasi ile bu ayirim birlestirilmistir.
Bu calisma kapsaminda gdlsel ortamda meydana gelen Denizli havzasindan alinan travertenler
toplanmus ve klasik mikroskop, EDS’ye bagli SEM, fliioresans ve kathodoliiminesans mikroskop,
XRD ve 6*C-6'%0 izotop analizleri uygulanmistir. Kristalin kabuk, bantli, siki mikrit, yesil
mikrit, ‘bryophyte’, ‘kamish bryophyte’, fenestral, gaz kabarcigi, pisoid, ¢ali, sal tipi ve kirmntilt
(intraklast ve ekstraklast) traverten drnekleri iistiinde Poro-perm ve MICP testleri uygulanmustir.

Bu c¢alisma, porozitenin genellikle gegirimlilik ile ters orantili oldugunu gosterir. Pozitif
bir trendin gozlenmis olabildigi mikro-bosluk araligi da (0.004-0.1 pm), negatif bir egilim
sergileyen mezo (0.1-2 um) ve makro-bosluk (2-70 pum) araligindan farklilagir. Traverten
lithofasiyeslerin bazilari, gdlsel kiregtaslarin siki ve bosluklu fasiyesi ile karsilastirilabilir. Siki
mikritik travertenin ve en fazladan en aza sirastyla kalsit, kuvars, simektit, illit ve kaolinit kil
mineralleri iceren yesil mikritik travertenin porozite degerleri, % 3.7 ile % 15.5 arasinda iken,
bunlarin gegirimlilik degerleri, 0.01 ile 2.4 mD arasindadir. Diger yandan, golsel siki mikritin
porozite ve gegirimlilik degerleri sirastyla 8-18% ile 0.02-5.62 mD arasindadir. Akigkanlarin
elde edilebilirligini yorumlamak igin, yesil mikritik travertenin esik bosluk bogaz boyutu (0.58
um), golsel sik1 mikritik kiregtasinkinden (tiiretilen deger 0.40 pm) daha biiytik olan 0.18 um’dir.
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ABSTRACT

The origin and development of the non-marine carbonate rocks in the South Athlantic Presalt
reservoirs are still under debate. Travertine and tufa are considered as possible analogues.
These carbonates have been formed by the interaction of physico-chemical and biological
processes and are characterised by complex pore networks. When the productivity of oil and
gas hydrocarbons from these complex carbonates is considered, a conceptual classification of
the pore throat size continuum is required. The importance of the distinction between micro-,
meso- and macroporosity have been already emphasised in the Tertiary and Mesozoic micritic
marine limestones of the Middle East, North Africa, and the North American Gulf Coast. In
this study micro-, meso- and macroporosity have been determined for the first time in travertine
rocks. This distinction is integrated with a petrophysical classification of the samples according
to lithofacies, fabrics, pore types, and porosity-permeability properties. In the scope of this study,
the travertines from the Denizli basin, which have been formed in a lacustrine environment,
were collected and studied by classical microscopy, SEM coupled to EDS, fluorescence and
cathodoluminescence microscopy, XRD and 6"3C-0"°0 isotope analysis. Poro-perm and MICP
tests were performed on samples classified as crystalline crust, banded, compact micrite, green
micrite, bryophyte, bryophyte with reed, fenestral, gas bubble, pisoid, shrub, paper-thin rafi, and
clastic (intraclast and extraclast) travertine.

This study shows that porosity is usually inversely proportional to permeability. In the micro-
pore continuum (0.004-0.1 um) a positive trend can be observed that differs from the meso (0.1-2
um) and macro-pore (2-70 um) continuum exhibiting a negative trend. Some of the travertine
lithofacies are comparable to the compact and porous facies of lacustrine limestones. While
porosity values of the compact micrite travertine and green micrite travertine that contains the
calcite, quartz, smectite, illite and kaolinite clay minerals from largest to lowest range from 3.7
to 15.5%, and their permeability values range from 0,01 to 2.4 mD, respectively. On the other
hand, the porosity and permability values of lacustrine compact micrite range from 8-18% and
0.02-5.62 mD, respectively. In order to interpret the retrievability of fluids, the threshold pore
throat size (0.58 um) of green micrite travertine appear to as 0.18 um which is larger than that
(0.40 um derived from) of lacustrine compact micritic limestone.

Keywords: MICP, Petrophysical characterization, Poro-perm, Threshold pore throat size

561



