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Son yillarda Bati Afrika ve Brezilya agiklarinda yapilan okyanus tabani hidrokarbon
aramalarinda, traverten ve tufa gibi karasal karbonatlarin hazne kaya 6zelligi sergiledikleri
belirlenmistir. Bu gelismelerden sonra, bu tiir ¢okeller {izerinde yapilan analog ¢aligmalarda
belirgin bir artis gozlenir. Bu kapsam da, Denizli Havzasi’ndaki Asagidagdere traverten
olusumlar1 sedimantolojik ve petrofiziksel agidan incelenmistir. Kelkaya Tepe’nin kuzey
yamaci boyunca gelismis olan Asagidagdere travertenleri baslica yamag, selale ve havuz
fasiyeslerinden kuruludur. Kristalin kabuk travertenleri yamag¢ fasiyesinin en baskin
litotipidir. Teras kenarlar1 kristalin kabuklarla sinirlandirilirken, havuzlar koyu ve agik renkli
mikrit, paleosol ve litoklastlarla doldurulmustur. Yamag travertenleri, yatay katmanli genis
havuz fasiyesi ile yanal ve diisey gecislidir. Diger taraftan, birbirine bitisik ve asili tufa
kiitlelerinden olusan selale fasiyesi, dogrudan Mesozoyik yasli karbonat temeli sinirlayan
faya yaslanmistir. Tufa kiitlesi yer yer temelden tiiremis kaba kirintili diizeyler igerir ve metre
boyutunda yiiksek makroporoziteye sahiptir.

Traverten Orneklerinden alinan tapalarin bosluk tiirlerini ve diger petrofiziksel 6zelliklerini
belirlemek icin optik ve taramali elektron mikroskoplari, helyum porozimetre, hava
gecirgenligi ve civa enjeksiyon kapiler basing testleri uygulanmigti. Helyum porozite
degerleri yiiksekten diisiik degerlere dogru sirasiyla, agik renkli mikrit, kamis ve bakteriyal
cali olarak tespit edilmistir. Koyu renkli mikrit, kristalin kabuk ve eski toprak seviyelerin
porozite degerleri, diger ii¢ litotipten diisiikk olmakla birlikte hemen hemen birbirine yakin
degerler sergiledikleri fark edilmistir. Diger yandan, gegirimlilik degerleri, teras havuzlarinin
eski toprak seviyelerinde yiiksek iken, kristalin kabuklarda daha diisiiktiir. Civa enjeksiyon
testine gore, koyu renkli mikrit, kristalin kabuk ve eski toprak seviyelerinde mezobosluklarin
baskin oldugu a¢iga cikmistir. En kiigiik bosluk bogaz caplari, sirasiyla 0,0071, 0,014
ve 0,0041 pm’dur. Diiseye nazaran, yatay yonde daha yiiksek gecirimlilik degerleri elde
edilmistir. Bu durum, bosluk bogazlarinin yatay yonde birbirleri ile daha iyi baglantili
oldugunu gostermistir. Civa doygunluguna karst kapiler basing verileri kullanilarak ¢izilen
egriler de koyu renkli mikrit ve kristalin kabuk litotipleri, diizensiz dagilim sergilemistir.
Yapilan ¢aligmalara gore, mikro dlgekte travertenlerin yiiksek porozite degerlerine karsin,
diisiik gecirimlilik degerleri sergilemesi, bu kayaclarin hazne kaya &zelliklerini olumsuz
yonde etkilemektedir.
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ABSTRACT

In recent years, hydrocarbon exploration offshore of Brazilian or along the coast of West
Africa demonstrated that the continental carbonate rocks, such as travertine and tufa have
interesting reservoir rock properties. After these developments, a clear increase occurred
in the reservoir analogue studies in such type of deposits. In line with this research, the
Asagidagdere travertine occurrences in the Denizli Basin have been studied in terms of
both sedimentological and petrophysical analysis. The Asagidagdere travertines are located
along the northern slope apron of Kelkaya Hill (820 m) and consist mainly of slope, waterfall
and pool facies deposits. Crystalline crust travertine lithotype is the most dominant lithotype
in the slope facies. While the crystalline crust is restricted to terrace rims, pools are filled
by dark and light travertine layers, palaecosol and lithoclast layers. Slope travertines pass
laterally and vertically into the dark and light coloured precipitates of the pool facies. On
the other hand, waterfall facies formed of coalesced and suspended tufa bodies resting
directly on the limestone bedrock of Mesozoic age along the fault plane. The waterfall bodies
occasionally include coarse detrital materials derived from the limestone bedrock and have
high cavern porosity up to metre size.

The optical and scanning electron microscopies, together with helium porosimetry, air
permeability and mercury injection capillary tests have been performed to describe the other
petrophysical properties and the pore types of plugs from travertine. Helium porosity values
possessing high to low values are described in the light-coloured micrite, reed and bacterial
shrub lithologies, respectively. The porosity values in the dark micrite, crystalline crust and
paleosol are close to each others, although they are lower than the three others. On the other
hand, permeability values are high in the paleosol layers of the terrace pool, in contrast,
they are low in the crystalline crusts. According to mercury injection tests, mesopores are
dominant in the dark micrite, crystalline crust and paleosol lithotypes. The smallest pore
throat sizes are 0.0071, 0,014 and 0.0041 um, respectively. Higher permeability values are
obtained in horizontal direction compared to the vertical. This shows that the pore throats
are well-connected laterally. Dark micrite and crystalline crust lithotypes exhibit a patchy
pore size distribution in the graphs plotted using the capillary pressures versus the mercury
saturation. In conclusion, in micro scale, travertines exhibit lower permeability values
contrast to higher porosity values. Consequently, this case seems to reduce their reservoir
rock property characteristic.

Keywords: lithotype, pore throat size, pore type, reservoir rock, travertine

763



