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Abstract

In the Antalya Nappes (SW Turkey), the Triassic Ispartagay Formation consists of radioaria, chert, turbiditic limestone and
sandstone. Detailed data from thick Triassic sediments (Ispartagay Formation) made it possible to construct an organic facies
framework using different zonation. Organic matter is composed predominantly of woody material, with a minor contribution of
planty and woody material. Kerogen in the deposits is type III, as indicated by organic petrographic observations and Rock-Eval
data. Total organic carbon (TOC) values are generally between 0.16 and 1.36 %, but reach 5.24 % in the formation. Tmax values
vary between 331 and 602°C, confirming the increase in maturation trends indicated by vitrinite reflectance data. Organic facies
type D was identified in the investigated units. Organic facies D is related to sandstone and limestone litofacies. This facies is
characterized by average values of HI around 18 (equivalent to type III kerogen), TOC around 0.85 %, and an average of S2 of
0.19 mg HC/g of rock. The organic matter is highly oxidized, decomposed and reworked. Organic facies D is no generative.
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1. Introduction

The investigated area is located in the western part of the Taurus Belt (SW Turkey). This region exhibits a complex
structure involving two autochthonous units (Anamas-Akseki platform and Beydaglar platform) surrounded with
the allochthonous complexes (Antalya Nappes, Lycian Nappes and Beysehir-Hoyran Nappes) (Figure 1).

* Corresponding author. Tel.: +902423106348.
E-mail address: selinhokerek@akdeniz.edu.tr

1878-5220 © 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Peer-review under responsibilty of the Organizing Commitee of WMESS 2015.
doi:10.1016/j.proeps.2015.08.055


http://crossmark.crossref.org/dialog/?doi=10.1016/j.proeps.2015.08.055&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.proeps.2015.08.055&domain=pdf

226 Orhan Ozcelik et al. / Procedia Earth and Planetary Science 15 (2015) 225 — 230

The autochthonous units are parts of the Beydaglart micro-plate to the west and of the Anatolian micro-plate to the
east (Anamas-Akseki platform).
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Figure 1. Simplifield geological map of the Isparta Angle and surrounding areas
(modified from Senel, 1984, Poisson et al. 1984, Yagmurlu and Sentiirk 2005).

The Antalya nappes comprise roughly three types of units: (i) ophiolites (mainly peridotites and gabbros), (ii)
shallow-marine platform carbonates, (iii) basinal sequences with, in places, volcanic intercalations (Vrielynck et al.,
2003). In the study area; Antalya nappes are represented by Ispartacay Formation (Early Middle Triassic radioaria,
chert, turbiditic limestone and sandstone) and ophiolitic complex (Figure 2, Figure 3).

General geological investigations and reports have been presented by Ozgiil (1976), Poisson (1977), Gutnic et al.
(1979), Hayward (1984), Akay et al. (1985), Gormus, and Hanger (1997), Flecker et al. (1998, 2005), Robertson
(2000), Sar1 and Ozer (2002) and Poisson et al. (2003), who studied the sedimentological character and tectonics of
the study area and environments. Petroleum-geological studies have also been carried out; important ones include
the works of Altunsoy (1999), Demirel et al. (2001, 2002) and Ozgelik et al. (2005, 2014).
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Figure 2. Geological map of study area.

In this study, we describe organic facies characteristics of the Triassic Ispartagay Formation sediments of the
Antalya Nappes in the western Taurides. In order to determine the amounts, types and maturation of organic matter
in these strata, outcrop samples of carbonates and sandstones were collected.

2. Organic Facies Investigations

The Triassic Ispartagay Formation (Antalya Nappes) has been studied with respect to their organic facies
characteristics. About 30 outcrop samples were collected from surface stations. Selected 17 samples, representing
the Trias sequence, were obtained from sandstone and limestone units in locations. For analysis, the selection of
samples was based primarily upon changes in colour, type of lithology and other sedimentary characteristics. In
order to determine the nature of the organic matter, a number of organic-petrographic and geochemical analyses
were made upon kerogen isolated from the outcrop samples. Total organic carbon (TOC), Rock-Eval pyrolysis,
vitrinite reflectance (R,) analyses were undertaken in the Turkish Petroleum Research Centre (Ankara, Turkey).
Other microscopic studies were carried out in the laboratories of Akdeniz University (Antalya, Turkey). Rock-Eval
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pyrolysis provides information on the quantity and type of organic matter in a sedimentary rock, in addition to the
level of organic maturation (Espitali¢ et al., 1985). Samples from each interval were pulverized, and about 100 mg
from each sample was analysed using a Rock-Eval/TOC analyser (RE-6, Institut Francais du Pétrole Standard)
following techniques outlined by Espitali¢ et al. (1985).
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Figure 3. Generalized stratigraphic column section of study area. Figure 4. Classification of the kerogen types by

Hyrogen Index vs. Tmax (°C) diagram.
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Kerogen was isolated from the rock matrix using standard palynological preparation procedures. Organic-
petrographic analyses were undertaken using transmitted-light microscopes at Akdeniz University (Antalya, Turkey)
and in the Research Group Laboratories of the Turkish Petroleum Corporation. Vitrinite-reflectance measurements
followed established procedures (Stach et al., 1982).

Table 1 illustrates the values of total organic carbon, and Rock-Eval pyrolysis for the Ispartagay Formation samples.
Total organic carbon values were measured on 17 samples (Table 1). The obtained data show that the total organic
carbon values are between 0.16 and 5.24%, with an average around 0.85%.

Table 1. Total organic carbon and Rock-Eval pyrolysis values.

LN SN TOC Si Sz S3 Tmax HI Ol P1 S2/Ss RC OF
1 IS01 0.33 0.02 0.1 0.26 333 30 79 0.17 0.38 0.31 D
2 1S02 1.36 0.05 0.16 1.24 589 12 91 0.26 0.13 13 D
3 IS03 0.46 0.01 0.13 0.19 523 28 41 0.07 0.68 0.44 D
4 1S04 0.94 0.01 0.31 0.31 507 33 33 0.03 1.00 0.9 D
5 IS05 1.02 0.02 0.3 0.25 509 29 25 0.05 1.20 0.98 D
6 IS06 0.21 0.03 0.06 0.23 331 29 110 0.32 0.26 0.19 D
7 IS07 0.46 0.02 0.06 0.21 602 13 46 0.29 0.29 0.44 D
8 IS08 5.24 0.01 1.21 2.89 516 23 55 0.01 0.42 5.02 D
9 1S09 1.2 0.02 0.57 0.55 473 48 46 0.03 1.04 1.13 D
10 IS10 0.55 0 0.06 0.24 544 11 44 0 0.25 0.53 D
11 IS11 0.48 0 0.05 0.23 519 10 48 0 0.22 0.47 D
12 IS12 0.52 0 0.03 0.77 539 6 148 0 0.04 0.49 D
13 IS13 0.16 0 0 0.56 - 0 350 0 0 0.14 D
14 IS14 0.4 0 0 0.46 - 0 115 0 0 0.39 D
15 IS15 0.16 0 0 0.4 - 0 250 0 0 0.15 D
16 IS16 0.39 0 0.01 0.54 505 3 138 0.01 0 0.37 D
17 IS17 0.51 0 0.14 0.13 459 27 25 0.02 0 0.49 D

TOC: Total Organic carbon (wt %). S;; Free Hydrocarbons in rock (mg HC\g rock). S,; Hydrocarbon generated from the thermal breakdown of
kerogen (mg HC/g rock). S;; CO, value (mg CO,\g rock). Tmax; Maximum temperature (°C). HI; Hydrogen Index (mg HC/g TOC). OI; Oxygen
Index (mg CO,\g TOC). PI; Production Index (mg HC\g TOC). S,\S;; Hydrocarbon Type Index. PY; Potential Yield (mg HC\g TOC). OF;
Organic Facies. LN; Location no. SN; Sample no.

The total organic carbon contents of the outcrop samples indicate that the Ispartacay Formation has insufficient
organic matter to be hydrocarbon source rocks. In the sediments, hydrogen index ranges from 0 to 48 mgHC/gTOC,
with an average of around 18 mgHC/gTOC. PI ranges from 0 to 0.32, with an average of 0.07 and Tmax ranges
from 331 to 602 °C, with an average of 496 °C. Organic geochemical measurements of the samples were plotted on
a hydrogen index-Tmax diagram (Figure 4); the results indicate that the samples contain dominantly type III
kerogen. In the Ispartagay sediments, hydrogen index Tmax and production index show that the organic matter in
the samples is mature to over mature. The main composition of organic matter in Ispartagcay Formation sediments
are woody (99%) with minor portion of planty (1%).

Organic facies classification proposed by Jones (1987) was used to evaluate organic facies. As a result, we were able
to differentiate only one organic facies type. This organic facies was type D. The geochemical parameters of the
formation exhibit D organic facies (Table 1). Organic facies D is associated with the sandstone and limestone
lithofacies. The D facies consists of highly decomposed, reworked organic matter. These types of organic facies
generally appear to be weakly sorted in marine and lake sediments. Organic facies D is no generative; it can be said
that the samples of Ispartagay formation have been deposited in the organic facies D.

3. Conclusions

Ispartacay Formation sediments are characterised by low amounts of organic matter. During Mesozoic time, TOC
decreased and limestone components became dominant. In the sandstone and limestone, the organic matter can be
classified as type III kerogen, and these sediments indicate catagenesis stage.

Kerogens from the limestones are dominated by woody organic matter. Organic matter in these sediments is not
sufficient for hydrocarbon occurrence, and the sediments can be plotted in organic facies D. Rock-Eval Tmax and
Production index values are about 496 °C and less than 0.32 respectively. Organic facies D is related to sandstone
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and carbonate lithofacies. Organic facies D is nongenerative; the organic matter is highly oxidized, decomposed and
reworked.
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