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Abstract

In terms of its geological structure, Kahramanmaras is a complex region where various
tectonic units are observed simultaneously. Many thrust and fault zones identified with
the closure of the southern branch of the Neotethys Ocean are observed in this region.
There are units existing to the Amanos Group in the vicinity of Dadagh
(Kahramanmaras). Paleozoic aged rocks and Mesozoic aged carbonates are observed on
them. There is vein type barite mineralization in the fracture lines of the Upper Triassic-
Lower Jurassic Kiireci dolomitic limestones in the north of Dadagli. Paragenesis consists
of galena, sphalerite, pyrite, smithsonite, calcite and quartz, individually. The
mineralization is roughly 1 m thick and 200 meters long. The BaO value amounts to a
peak of 65.07% in the specimens gathered from the ore zone. Although the ore zone is
poor in SrO, it is rather rich in SiO2. Barite samples from the study area exhibit similar

many other vein type barite deposits with Sr0% contents. Since this region is extremely
ét\ check for close to both East Anatolian Fault (EAF) and suture belt of Taurides and Arabian
@ updates Platform, it is considered that EAF may have an effect on barite formation in fractures
and cracks.

1. Introduction

Barite (BaS04) is an essential industrial raw material because it is an intense mineral. Barite, which generally
observed in marine environments [1-2], is still involved in the paragenesis of Pb, Zn, Cu and Au deposits in low,
medium and high sulfidation classes [3-4]. Barite-bearing fluids occur in sedimentary processes, specifically in
marine environments, including magmatic [5], hydrothermal [6] and metamorphic [7] fluids [2, 8-9]. For barite
formation: fluid cooling or bacterial process [10], intense liquid-rock interaction [11] and mixing of two or more
liquids [12] are effective.

Turkey’s important barite deposits were formed as a result of the Alpine and Hercynian Orogeny [13]. For this
reason, barite mineralization is located in major tectonic belts. Among these deposits, the Isparta barite deposits,
which have the largest distribution, are observed in Paleozoic aged carbonate and pelitic rocks in the Western
Taurus [14-19]. Cansu and Oztiirk [20] explained the formation and origin of barite deposits associated with
Paleozoic sediments located in both the Tauride-Anatolide belt (Sarkikaraagac, Hiiylik and Tordere deposits) and
the Arabian platform (Sekeroba and Onsen deposits, Kahramanmaras). The barite mineralization observed in the
Dadagli region is very close to this district.

In this paper, we present geochemical data obtained from Dadagli barite mineralization using X-ray
fluorescence (XRF) methods.
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2. Material and Method

In terms of its geological structure, Kahramanmaras is a complex region where various tectonic units are
observed simultaneously. Many thrust and fault zones identified with the closure of the southern branch of the
Neotethys Ocean are observed in this region [21]. Suture belts were formed by both the closure of the ocean and
the convergence of the Tauride and Arabian plates [22]. With the depletion of the ocean floor, allochthonous units
were thrusted onto the Arabian platform in the south and suture belt and suture belts were formed between these
two continents [23]. Rigo De Righi and Cortesini [24] and Giil [25] divided the tectonostratigraphic units in the
Southeastern Anatolia Region into orogenic belts.

The Dadagl barite mineralization is situated in the margin fold belt of the Arabian Platform in the south of the
Taurus Orogenic Belt (Figure 1). It has been stated that in the Middle Miocene, when the Arabian Plate collided
with the Anatolian Plate in this region, allochthonous units emplaced in the shallow Miocene basin and caused the
basin to partially turn into land [26]. Giil [27] stated that the collision of the Anatolian and Arabian plates took
place in the Upper Cretaceous and a compressional regime was active in the region during the Paleocene-Early
Eocene period. Yilmaz and Yigitbas [28] stated that as a result of the movement of the Arabian continent towards
the Anatolian plate between the Upper Cretaceous-Miocene, the region gained a nappe character. In this
tectonically active region, rock groups of different origins are observed together. Rocks belonging to the Amanos
Group are widely observed in the Dadagli region.
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Figure 1. Tectonic location of the study area [25]

2.1. Geological background

Seydisehir formation forms the basement of the study area. The unit mainly consists of shale, siltstone,
metasandstone and quartzite [29-30]. Lithologies of this unit crop out in Altinova, Dadagh and Hopurlu regions
(Figure 2) respectively. On this unit, Mesozoic aged carbonates are overlying with angular unconformity. Kiireci
dolomitic limestones and Karadag limestones are observed around Onsenhopuru and Dadagh (Figure 2) districts.
These units of Amanos are overlain by Upper Miocene aged basalts with angular unconformity [31-32]. Quaternary
alluviums represent the youngest lithologies of the region.

The study area is very close to the East Anatolian Fault (EAF), which is one of the most important faults of
Turkey in terms of tectonics. For this reason, the origin of the deformations in this region may be the EAF as well
as the tectonic structures before the formation of the EAF. This warning was made for the importance of factors
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such as faults and joints, which are effective in the formation of ore in the region. Because many faults are observed
in the region (Figure 2). The rocks were deformed by the effect of these faults. Depending on the movement of
fluids in deformed rocks, vein type mineralizations are found. Around these veins, crushed zones and altered zones
have developed in the rocks.

The study area is very close to the area where the southern branch of the Neotethys Ocean was closed [21] and
as a result Tauride and Arabian plates converged to form suture belts [33-38]. It should also be taken into account
that this region has undergone a north-south oriented compression period.
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Figure 2. Geological map of the study area [39]
2.2. Mineralization

In Dadagh region, Upper Triassic-Lower Jurassic Kiireci limestones overlie the Paleozoic basement with
angular unconformity. Vein type barite mineralizations are observed in the limestones in the north of Dadadagh
(Figure 3).
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Figure 3. General view of barite mineralization.
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Barite mineralization is observed in faults and joints of carbonate units. These fault zones are easily
distinguished by their brecciated texture. In addition, altered zones are observed in some areas along the ore vein.

In the mineralization with epigenetic formation, quartz, calcite and smithsonite are still observed along with
galena, sphalerite and pyrite, respectively. In the ore petrography, it was determined that quartz veins cut the
calcite veins and the sphalerites were transformed into smithsonite (Figure 4 ab,c). Pyrites are commonly
converted to goethite (Figure 4b) and galenas to serousite (Figure 4d). Galena and sphalerites are generally
anhedral and scattered, while smithsonites are euhedral.
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Figure 4. Microscope images of the polished sections. Abbreviations: (sm) smithsonite, (cal vein) calcite vein,
(qtz vein) quartz vein, (sph) sphalerite, (gth) goethite, (Gn) galenite, (cer) cerussite

3. Geochemistry

In this region, 8 samples were taken and geochemical analyzes were made. Major oxide element analyzes were
carried out in ITU-JAL. Analysis results are given in Table 1.

As showed in Table 1, BaO is between 0.49-65.07% (average 29.52%) and SrO is between 0.06-1.78% (average
0.64%) in the ore zone. Some of the compiled samples are rather rich in SiOz. CaO is between 0.26-12.77% (average
2.88%) and Fe20s3 is between 0.12-15.97% (average 4.15%). The high Fe20s3 values in some barite samples are
related the presence of ferrous minerals (pyrite and goethite). In K1, K2, K5, K6, and K7 samples, the high SiO:
composition, which indicates quartz gangue in barite ore as observed in polish sections.

Samples have low Al203, MnO, Naz0, K20, TiOz and P20s contents respectively. The presence of strontium oxide
in barite deposits can be used to determine and compare the genesis of the deposit. Barite samples from the study
area exhibit similar many other vein type barite deposits.

4., Discussion

Important barite deposits are both sedimentary stratiform, hydrothermal and biogenic deposits [40]. In
sedimentary deposits, sulfur minerals are not involved in paragenesis [41-43]. In hydrothermal formation, it is
similar to the sedimentary exhalative (SEDEX) model containing some sulfate minerals and base metal sulfides
[44]. Also known as ‘Mississippi Valley type mineralization’, epigenetic barite ore occurs in platform carbonate
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sequences [45]. It has been suggested that basin fluids with a temperature of <200 °C and concentrated along the
faults cause to Mississippi Valley type deposits of lead, zinc and barite [46-48].

Table 1. Major oxide analysis of barite mineralization

Formula K1 K2 K3 K4 K5 K6 K7 K8
Naz0 0,13 0,89 0,48 0,48 0,05 0,33 0,00 0,38
MgO0 3,95 0,82 0,20 0,05 0,42 0,13 0,61 0,12
Al;03 1,80 22,70 1,27 0,25 1,28 0,45 1,72 0,65
Si02 3879 42,44 6,62 2,32 87,74 32,18 86,78 9,28
P20s 0,27 0,66 0,03 0,00 0,02 0,04 0,03 0,03
K20 0,47 5,51 0,10 0,00 0,24 0,10 0,28 0,10
Ca0 12,77 0,26 1,13 0,61 1,46 2,23 2,32 2,31
TiO2 0,13 3,97 0,12 0,01 0,06 0,16 0,06 0,10
MnO 0,20 0,03 0,02 0,00 0,81 0,00 1,84 0,07
Fe:03 2,41 15,97 0,30 0,12 0,86 11,38 1,63 0,53

S03 8,56 0,13 2677 2844 1,47 17,43 0,31 25,58
BaO 16,71 0,49 60,97 65,07 2,51 31,07 0,96 58,41
Cr203 0,00 0,01 0,00 0,00 0,00 0,00 0,00 0,00
Sro 0,57 0,06 1,12 1,78 0,06 0,57 0,02 0,94
LOI 13,22 5,86 0,83 0,81 2,96 3,89 3,38 1,47
TOTAL 99,99 99,80 99,96 9994 99,94 9997 9993 99,97
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Figure 5. Several deposit types of barite, percentage of strontium oxide amounts [49]
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In Turkey, there are many barite deposits associated with carbonate rocks in the Taurus Orogenic belt and the
Arabian Plate. In the paragenesis of these barite deposits, chalcopyrite is sometimes found together with galena
and sphalerite. Since this study area is very close or related to the barite formation belts described above, the data
obtained is important for the Turkish barite deposits.

5. Conclusion

The Dadagh region is located within the margin fold belt of the Arabian plate. There is vein type epigenetic
barite mineralization in the Mesozoic aged carbonates from the Amanos Group units here. The mineralization
observed in the fractures and cracks of the carbonates in this region is 200 meters long, with an average thickness
of 1 meter. Corresponding to the preliminary data, lead-zinc minerals and their carbonated forms are observed in
the ore paragenesis. Major oxide results indicate a mineralization that is poor in Sr but rich in silica. Rich Al203
values in specimens with poor BaO content may be associated with argillization in fault zones. The positive
correlation between SOs3 and BaO in the analysis results is remarkably strong to be ignored.

Since this region is extremely close to both EAF and suture belt of Taurides and Arabian Platform, it is
considered that EAF may have an effect on barite formation in fractures and cracks.

In order to elucidate the formation of the barite deposit, isotope studies, trace element and Rare Earth element
analyzes as well as liquid inclusion studies should be performed. Apart from the fluid inclusion study, the host
rocks should not be ignored in other studies. Each analysis made should be correlated with the host rock.
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