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Abstract

The volcanic rocks of the Kaban dacite, which is the subject of the study, are located in the Olur (Erzurum)
region of the eastern Sakarya zone. This zone is divided into four tectonic slices Hopa-Borgka zone, Artvin
Yusufeli zone, Olur Tortum zone and Erzurum Kars Ophiolite zone from north to south, east of the Eastern
Pontides, and the investigated rocks are located within the Olur-Tortum zone. These rocks are represented by
dacites and rhyolites in the study area. Petrographically, it is observed in fine-grained greyish, greenish, earthy
colours. The main mineral contents are plagioclase, quartz and K-feldspars. Plagioclase, quartz and sanidine
occur as phenocrysts but also in microlithic pastes. Plagioclases are characteristic of albite and polysynthetic
twinning. Quartz is in the form of anhedral crystals and is distinguished from sanidine by its transparent colours
in a single nicol.
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Sakarya Zonu’nun Dogusunda Konumlanan (Olur/Erzurum) Jura yash Kaban

Dasitinin Mineralojik ve Petrografik Ozellikleri

Oz

Inceleme konusunu olusturan Kaban dasitine ait volkanik kayaglar Sakarya zonunun dogusunda Olur (Erzurum)
bolgesinde konumlanmaktadir. Bu zon, Dogu Pontidlerin dogusunda, kuzeyden giineye dogru Hopa-Borgka
zonu, Artvin Yusufeli Zonu, Olur Tortum Zonu ve Erzurum Kars Ofiyolit zonu olarak dort tektonik dilime
ayrilmis olup incelenen kayaglar Olur-Tortum zonu igerisinde konumlanmaktadir. Bu kayaglar inceleme
alaninda dasit ve riyolitler ile temsil edilmektedir. Petrografik olarak ince taneli grimsi, yesilimsi, topragimsi,
renklerde goOzlenmektedir. Ana mineral igeriklerini plajiyoklas, kuvars ve sanidinler olusturmaktadir.
Plajiyoklas, kuvars ve sanidinler fenokristaller halinde goriilmekle birlikte mikrolitik hamur icerisinde de
gozlenmektedir. Plajiyoklaslar, albit ve polisentetik ikizlenmeleri ile karakteristiktir. Kuvars 6zsekilsiz kristaller
halinde olup sanidinlerden tek nikolde sesfaf renkleri ile ayrilmaktadir.

Anahtar Kelimeler: Mineraloji, Petrografi, Kaban dasiti, Olur, Erzurum

1. Introduction

The Kaban dacite, the subject of the study, is located in the Sakarya zone. This zone has been
studied by many researchers [1-10]. This zone, which is bounded in the south by the East
Anatolia Accretionary Complex [1], forms the western extension of the Trans Caucasians rocks
[11]. Konak and Hakyemez [12,13] defined four different tectonic slices from north to south in
the NE-SW direction, bounded by tectonic zones in the eastern part of the Eastern Pontides.
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These; (i) Hopa-Borg¢ka zone, (ii) Artvin Yusufeli zone, (iii) Olur-Tortum zone and (iv)
Erzurum Kars ophiolite zone. Studied rocks are located in the Olur-Tortum zone. The Olur
Tortum Zone, located between the Artvin Yusufeli Zone in the north and the Erzurum Kars
Ophiolitic Zone in the south, is divided into three tectonically related units. These units, which
are located in the northwest-southeast direction as Olur, Aksu and Cardakli units, respectively,
are sliced irregularly along the northern edge of the Oltu-Narman Tertiary basin and form a
wedged belt [14].

These rocks, which are thought to be the basis of the units within the Olur Totum Zone, include
the Kisla Metamorphite consisting of low-grade metamorphics and gneiss amphibolite,
metagabbro, metadiabase. It is the Glivendik Complex formed by the frequent cutting of the
host rocks by metagranite, pegmatitic, dioritic, tonalitic dacitic and diabasic dykes and veins
represented by volcanics [14]. Delta deposits containing Oxfordian Berriacian Oltu stone and
submarine fan turbidites overlie these units with a quick contact. The Berriacian Aptian section
of the succession is represented by semi-pelagic cherty carbonates, while the Aptian Santonian
section is described by marl-siltstone-sandstone alternation (Figure 1).
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Figure 1. Tectonostratigraphic section of Olur (Erzurum) region [15].
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Intermediate composition volcanics overlying these and wedging laterally are of Santonian.
Continuing with the deposition of marl and clayey limestones during the Late Santonian
Maastrichtian period, the succession passes into Paleocene conglomerate or Early Paleocene
neritic limestones Late Paleocene turbiditic sandstone and limestone interbedded marl and
siltstone. It is unconformably overlain by Eocene rocks starting with the Late Ipresian [14].

Kaban dacite was first named by Konak et al. [13]. The Kaban dacite shows transitional tectonic
and laterally intermediate and basic composition Oltugay1 Volcanite in the lower contact It
consists of dacitic composition lava and pyroclastics covered by the Ramli Formation at the
upper levels.

Kaban Dacite crops out in and around Kaban, Kopriibasi, Olurdere and Belkaynak regions
(Olur/Erzurum) (Figure 2). Macroscopically, it is observed in greyish, greenish, earthy colours
(Figure 3). Its thickness is over 1000 meters. Considering that the Olurdere Formation, which
covers the overlying Ramli Formation with a possible unconformity, started with Late Jurassic
sediments, it is thought that the Kaban Dacite may be Early-Middle Jurassic [15].

This study aim to reveal the mineralogical and petrographic properties of the volcanic rocks
belonging to the Jurassic Kaban dacite located in the Eastern Sakarya Zone.
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Figure 2. (a) Tectonic map of Turkey and the surrounding areas [16] (b) Geological map of the
study area (simplified from [17])
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Figure 3. Field views of the Kaban dacite rocks.

2. Material and Methods

To determine the mineralogical and petrographic properties of the rocks of the Kaban Dacite
around Olur, which represented the Jurassic volcanic units in the East Sakarya Zone and were
chosen as the study area, 25 samples that were most unaffected or slightly affected by the
alteration were compiled in the field study. These were examined under an optical microscope
from thin sections, respectively.

These mineralogical-petrographic studies were carried out entirely in the Mineralogy-
Petrography Thin Section Laboratory of the Geological Engineering, Department of Firat
University. Optical Microscope examinations were performed under a LEICA brand binocular
backlit polarizing microscope. In addition to naming the rocks by defining the components and
textural features by thin-section petrography; It has been tried to elucidate the alteration
(alteration) and weathering (superficial) products, thus the origin of the minerals.

3. Research Findings

Volcanic rocks outcropping in the study area around Olur (Erzurum) is generally represented
by dacite and rhyolite type rocks.
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Dacite

Dacites are observed in greyish colours in macro samples in the study area. It contains quartz
and plagioclase as the main minerals. Phenocrystal assemblage is characterised by 12-25 vol.%
plagioclase and 10-28 vol.% quartz. Fine-grained groundmass assemblage is 47-78 vol.%.
Texturally, porphyritic texture with coarse crystals in microlithic paste, glomeroporphyric
texture and microcrystalline texture formed by the combination of plagioclase and quartz as
closely packed crystal aggregates, are observed (Figure 4-5).

Plagioclases are generally observed in euhedral, subhedral and anhedral forms, as prismatic
phenocrysts or microliths in the semi-crystalline paste. Twin lamellae are not seen in the
crystals where alteration is observed very intensely. It is generally characterized by albite or
polysynthetic twinning. The extinction angles vary between 20-24° and are plagioclases of
andesine type. Quartz is observed in anhedral phenocrysts or microlithic paste.

Rhyolite

In rhyolites, the fine-grained groundmass forming the porphyritic texture consists of felsic
minerals. The main felsic minerals such as plagioclase, quartz and sanidine that make up the
rock also form the main component of the fine-grained groundmass in microlithic dimensions.
Phenocrystal assemblage is dominated by 10-18 vol.% sanidine and 12—-20 vol.% quartz and
18-25 vol. % plagioclase. Fine-grained groundmass assemblage is 37-60 vol.%. In general, as
seen in all rocks in the region, the alteration observed in these rocks is also seen in the minerals
forming the dough. Oxidation is common with alteration (Figure 6).

Quartz is similar in size to plagioclase and sanidine phenocrysts and is generally rounded and
occasionally gnawed, sometimes angular. Since the alteration is intense throughout the rock,
the quartzs are easily distinguished by their unaltered appearance on analysis and in polarized
light.

Plagioclases; It is observed as prismatic crystals, usually in subhedral and anhedral forms.
Albite, albite+karlsbate and polysynthetic twinning are seen. Alteration is observed, and in
some crystals, twin lamellae cannot be observed due to alteration. The extinction angles vary
between 20-22° and are plagioclases of andesine type.

Sanidines are generally euhedral phenocrysts with interference colours in grey tones, while
typical Kkarlsbate is twinned and appears in earthy colours in a single nicol. Especially
argillization and sericitization type alterations are observed in feldspar group minerals.
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Figure 4. Thin section views of dacites belonging to Kaban dacite (a) porphyric texture (b)
sieve texture observed in plagioclase minerals (c-d) porphyric texture (Pl: plagioclase; Q:
quartz)

Figure 5. Thin section views of dacites belonging to Kaban dacite (a) porphyric texture (b-c-d)
glomeraporphyric texture (Pl: plagioclase; Q: quartz)
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Figure 6. Thin section views of rhyolites belonging to Kaban dacite (a) porphyritic texture (b-
c) glomeraporphyric texture (d) porphyric texture (PI: plagioclase; Q: quartz; Sn: Sanidine).

4. Results and Discussion

Results and Discussion: This study aims to determine the mineralogical and petrographic
properties of the Kaban dacite, which are commonly made of dacitic and rhyolitic rocks and
outcrops in the region including Olur/Erzurum.

To determine the petrographic features of Kaban Dacite, thin sections were made from samples
collected from unaltered rocks and examined under a polarizing microscope. According to this;
Porphyric texture with coarse crystals in microlithic paste, glomeroporphyric texture and
microcrystalline textureformed by the combination of plagioclase and quartz as closely packed
crystal aggregates are observed.

The studied rocks contain a paste consisting of phenocrysts and microliths. The paste material
consists of microcrystals sanidine, plagioclase and quartz. While plagioclase + quartz
phenocrysts are observed in dacites in general, quartz, sanidine and plagioclase phenocrysts are
observed in rhyolites. According to their phenocryst assemblage, the Kaban dacite is mostly in
dacite and rhyolite composition .

Within the scope of this study, mineralogical and petrographic properties of rocks belonging to
Kaban dacite were revealed. In addition, by comparing possible geochemical studies in the
region with petrographic data, it will be possible to reach more detailed information about the
formation conditions that form these rocks.

504



Mineralogical and Petrographic Characteristics of the Jurassic Kaban Dacite in the Eastern Sakarya
Zone (Olur/Erzurum)

Ethics in Publishing
There are no ethical issues regarding the publication of this study
Author contributions

Abdullah Sar: Conceptualization, Methodology, Investigation, Writing-Original Draft,
Writing-Review & Editing, Visualization Sevcan Kiirim: Methodology, Writing-Review &
Editing

References

[1] Sengér, A.M.C., Yilmaz, Y. 1981. “Tethyan Evolution of Turkey: A Plate Tectonic
Approach”. Tectonophysics, 75, 181-241.

[2] Dokuz, A., Tanyolu, E. 2006. “Geochemical constraints on the provenance, mineral sorting
and subaerial weathering of Lower Jurassic and Upper Cretaceous clastic rocks from the
Eastern Pontides, Yusufeli (Artvin) NE Turkey”. Turkish Journal of Earth Sciences, 15, 181—
2009.

[3] Dokuz, A., Tanyolu, E., Geng, S. 2006. “A mantle- and a lower crust-derived bimodal siiite
in the Yusufeli (Artvin) area, NE Turkey: trace element and REE evidence for subduction
related rift origin of early Jurassic Demirkent intrusive complex”. International Journal of Earth
Sciences (Geologische Rundschau), 95, 370-394.

[4] Dokuz, A., Uysal, 1., Kaliwoda, M., Karsli, O., Ottley, C.J., Kandemir, R. 2011. “Early
abyssal and late SSZ-type vestiges of the Rheic oceanic mantle in the Variscan basement of the
Sakarya Zone, NE Turkey: implications for the sense of subduction and opening of the
Paleotethys”. Lithos 127, 176-191.

[5] Dokuz, A., Uysal, 1., Dilek, Y., Karsl, O.,Meisel, T., Kandemir, R. 2015. “Geochemistry,
Re-Os isotopes and highly siderophile element abundances in the Eastern Pontide peridotites
(NE Turkey): Multiple episodes of melt extraction—depletion, melt-rock interaction and
fertilization of the Rheic Ocean mantle”. Gondwana Research, 27, 612-628.

[6] Topuz, G., Altherr, R., Siebel,W., Schwarz,W.H., Zack, T., Hasozbek, A., Barth, M., Satir,
M., Sen, C. 2010. “Carboniferous high-potassium I-type granitoid magmatism in the Eastern
Pontides: the Glimiishane pluton (NE Turkey)”. Lithos 116, 92-110.

[7] Topuz, G., Gémengil, G., Rolland, Y., Celik, O.F., Zack, T., Schmitt, A.K. 2013. “Jurassic
accretionary complex and ophiolite from northeast Turkey: no evidence for the Cimmerian
continental ribbon”. Geology 45, 255-258.

[8] Kaygusuz, A., Arslan, M., SiebelLW., Sipahi, F., Ilbeyli, N. 2012. “Geochronological
evidence and tectonic significance of Carboniferous magmatism in the Southwest Trabzon area,
eastern Pontides, Turkey”. International Geology Review, 54, 1776-1800.

505



Mineralogical and Petrographic Characteristics of the Jurassic Kaban Dacite in the Eastern Sakarya
Zone (Olur/Erzurum)

[9] Akdogan, R., Okay, A.I., Dunkl, I. 2018. “Triassic-Jurassic arc magmatism in the Pontides
as revealed by the U-Pb detrial zircon ages in the Jurassic sandstones of northeastern Turkey”.
Turkish Journal of Earth Sciences, 27, 87-109.

[10] Dokuz, A., Stinnetgi, K. 2019. “Jurassic acidic magmatism in a back-arc setting, eastern
Sakarya Zone, Turkey: Geochemical constraints and an evolutionary model”. Lithos, 332-333,
312-327.

[11] Onal, G., Akyildiz, M., Cengiz, 1., Aslan, M. ve Ozkiimiis, S. 2017. “Alteration Zones
Associated With Eocene Magmatism In The Olur (Erzurum) Area, Eastern Pontides and Their
Significance. Bulletin of the Mineral Research and Exploration, 155, 223-253.

[12] Konak, N., Hakyemez, H.Y. 1996. “Tectonic units of the easternmost Pontides:
stratigraphical and structural implications”. In: Derman, A.S., Toksoy, F., Yilmaz, E. (Eds.),
Proceedings of 2nd International Symposium on the Petroleum Geology and Hydrocarbon
Potential of the Black Sea Area, Istanbul, Turkey, 32-33.

[13] Konak, N., Hakyemez, Y., Bilgig, T., Bilgin, R., Hepsen, N., Ercan, T. 2001. “Kuzeydogu
Pontidlerin (Oltu- Olur-Senkaya- Narman-Tortum-Uzundere-Yusufeli) Jeolojisi” MTA Genel
Midiirliigii, Rapor No 10489, Ankara (Yayimlanmamias).

[14] Konak, N. ve Hakyemez H.Y. 2009. “1: 100.000 &lgekli Tiirkiye Jeoloji Haritalari,
Tortum-G47 Paftas1 No: 105.” MTA Genel Miidiirliigii yaymni, Ankara.

[15] Konak, N. ve Hakyemez H.Y. 2008. “1: 100.000 6lgekli Tiirkiye Jeoloji Haritalar, Kars-
(G48 Paftas1 No: 104” MTA Genel Midiirligii yayimni, Ankara.

[16] Okay, A.l. and Tiiysliz, O. 1999. “Tethyan sutures of northern Turkey. In "The
Mediterranean Basins: Tertiary extension within the Alpine orogen” (eds. B. Durand, L. Jolivet,
F. Horvath and M. Séranne), Geological Society, London, Special Publication 156, 475-515.

[17] Giiven 1L.H. 1993. “Dogu Karadeniz Bélgesi’nin 1/25.000 &lgekli jeolojisi ve
kompilasyonu, MTA raporu” (Ankara) (Yayimmlanmamis).

506



