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ABSTRACT
The Early Miocene Oyaca, Kedikayası and Boyalık dacites, situated approximately 50-60 
km southwest of Ankara have affinities similar to adakitic rocks. They have porphyritic 
texture with a variable amount of plagioclase feldspar, hornblende and lesser biotite 
phenocrysts and a groundmass of plagioclase and quartz microcrysts. They have high Sr/Y 
(55-79 ppm) and (La/Yb)n (21-32 ppm) ratios, and low Y (10-19 ppm) and heavy rare earth 
element contents. According to their SiO2 (62.3-69.70 % wt.) and MgO (0.62-2.23 % wt) 
contents, they are referred to as high silica adakites, indicating the effects of slab-derived 
melts in their genesis. The adakites in the study area are enriched in Large Ion Lithophile 
Elements (LILE) (e.g., Ba: 800-1395 ppm, Sr≥720 ppm) relative to High Field Strength 
Elements (HFSE) (e.g. Nb: 20-10 ppm, Ta: 0.8-1.2 ppm).  Low Rb/Sr and high Ba/Sr ratios 
in these adakites indicate that they are resulted from an amphibole bearing mantle source, 
as amphiboles have low Rb concentrations. Thus, partial melting of an amphibole bearing 
mantle source would be responsible for low Rb concentrations).  For that reason, non-
modal partial melting calculations from a 13 % amphibole bearing garnet peridotite were 
carried out in order to determine the source features of adakites.  The variations between 
La/Yb vs La and (Tb/Yb)n vs (La/Yb)n in partial melting studies demonstrate that the 
adakites in the study area were most probably derived from an amphibole bearing garnet 
peridotite mantle source via 5-10 % degrees of partial melting. 
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1. Introduction

1.1. The Aim of the Study

Most of the magmas of subduction zone are 
interpreted to have formed by the partial melting 
of metasomatised mantle wedge. However, recent 
studies have shown that these magmas could also be 
formed by the melting of subducting oceanic crust  
(Defant and Drummond, 1990; Stern and Kilian, 
1996; Martin, 1999; Beate et al., 2001; Bourdon et 
al., 2002; Defant et al., 2002). Such sodic and felsic 
slab melts were named as adakite by Defant and 
Drummond (1990). Despite many investigations have 
been carried out about the adakite/adakitic magmatism 

in recent years, their genesis and evolutionary history 
are still discussed. It has been suggested by studies 
that adakite/adakitic rocks are the products of high 
pressure crystal fraction and assimilation of hydrous 
basaltic magmas (Macpherson et al., 2006) or low 
pressure crystal fraction and assimilation of basaltic 
magmas (Castillo et al., 1999; Castillo, 2006); crystal 
fractionation and/or differentiation of subduction-
related magma in the crust-mantle transition zone 
(Eyuboğlu et al., 2011a); partial melts of subducted 
oceanic crust (Defant and Drummond, 1990; Stern 
and Kilian, 1996; Martin, 1999; Xu et al., 2000; 
Beate et al., 2001; Bourdon et al., 2002; Zhu et al., 
2009); partial melts of thickened and delaminated 
mafic lower crust (Xu et al., 2002; Chung et al., 2003; 
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Hou et al., 2004;  Rollinson and Tarney, 2005; Wang 
et al., 2005; Wang et al., 2007a, b; Liu et al., 2008; 
Karslı et al., 2010; Eyüboğlu et al., 2012b) and the 
products generated by a slab window processes in a 
subduction-related setting (Eyüboğlu et al., 2011b, 
c; Eyüboğlu et al., 2012a, b). Extraordinary trace 
element characteristics as well high Mg, Ni and Cr 
contents in adakite and adakitic rocks are explained 
as metasomatism of mantle by slab melts (Sajona et 
al., 2000).  

Adakite and adakitic rocks can form in different 
tectonical environments and by different processes. 
In this study, the Oyaca, Kedikayası and Boyalık 
dacites which was previously investigated by Bozkurt 
et al (1999) and Alıcı Şen (2009) are re-assessed 
geochemically and petrogenetically to determine 
whether these dacites were the products of adakitic 
magmatism or not. In doing so; major oxide and 
trace element data of Oyaca, Kedikayası and Boyalık 
dacites have been taken from Bozkurt et al. (1999) 
and Alıcı Şen (2009).  With regard to  the chemical 
composition of the dacitic samples, it is concluded that  
that they have features similar to adakites. During the 
evaluation studies, petrogenetic modeling studies have 
been used to address the question of which source is 
responsible for the genesis of these rocks.  The study 
area is located among İzmir – Ankara – Erzincan 
Suture Zone (IAESZ), Sakarya Continent and Kırşehir 
Block (Figure 1). The early tectonic evolution of the 
Ankara region consists of the collision of Rhodopian 
– Pontide plates with the Kırşehir Metamorphic 
Massif to the south (Şengör and Yılmaz, 1981). The 
IAEZS is one of the main compressional paleotectonic 
structures in northern Anatolia. The İzmir – Ankara 
suture zone is the remnant of northern branch of the 
Neotethys ocean which, around Ankara, was closed 
in late Eocene (Görür et al., 1984; Koçyiğit, 1991; 
Koçyiğit et al., 1995; Bozkurt et al., 1999; Kaymakçı, 
2000). Extensive Miocene volcanism has developed 
in Ankara and its surroundings after collision (Wilson 
et al., 1997; Tankut et al., 1998; Toprak and Türkecan, 
1998; Varol et al., 2007; Varol et al., 2008; Koçyiğit 
et al., 2003; Temel et al., 2010). Geological units are 
ophiolitic mélange and Eocene flysch consisting the 
remnants of Neotethyan oceanic lithosphere, volcanic 
products and accretionary materials derived from the 
northern branch of Neotethys Ocean (Koçyiğit, 1991, 
Tüysüz and Yiğitbaş, 1994; Bozkurt et al., 1999). There 
is an intrusive contact relationship between Miocene 
volcanic units, and Eocene flysch and the ophiolitic 
mélange (Ünalan and Yüksel, 1985; Bozkurt et al., 
1999; Şahin, 2007). The location of the study area in 
regional tectonical map and its simplified geological 

map are given in figure 1. Sedimentary (carbonate 
and clastics) and volcanic rocks are the most common 
rock types in the region. 

The study area lies within IAESZ, between the 
Sakarya continent and the Kırşehir block, about 50-60 
km SW of Ankara.  The area is important to evaluate 
the volcanic evolutionary history of subduction, 
collision and the following post collisional processes. 
Besides; acidic rocks of Miocene Balkuyumcu 
volcanism located at 20 – 30 km NW of the study area 
as well show similar features to adakite (Varol et al., 
2006; 2007). Therefore; these adakitic volcanisms in 
SW Ankara are important for the determination of 
genetic and evolutionary stages.

2.	Petrographical and Geochemical Characteristics 
of the Oyaca – Kedikayası – Boyalık Dacites

Dacites in the study area have hypocrystalline 
porphyritic texture with variable amount of 
plagioclase feldspar, hornblende with lesser biotite 
phenocrysts. Oxides are common accessory minerals. 
The groundmass of the rock is mainly composed of 
plagioclase, quartz microlites, hornblende microcrysts 
and lesser amount of glass. Plagioclase microlites 
and hornblende microcrysts in the groundmass show 
preferred orientation and quartz microcrysts have 
rounded corners. Euhedral to subhedral plagioclase 
phenocrysts (2 – 4 mm) are the most common 
mineral, and zoning and twinning are typical. 
Although plagioclase phenocrysts are generally fresh, 
some have glass inclusions and argillic alteration 
through their fractures and rims. Hornblende 
phenocrysts, displaying significant pleochroism, are 
present as green elongate euhedral grains. Most of the 
hornblende phenocrysts are characterized by oxidized 
rims. Hornblende phenocrysts occasionally form 
cumulates. Biotite phenocrysts, which exist in minor 
amounts, generally show brownish pleochroism. 
Biotite phenocrysts, which display oxide replacement 
around their rims, have occasionally corroded 
texture.	

Results of major oxide and trace element analyses 
taken from Bozkurt et al., (1990) and Alıcı Şen (2009) 
are given in table 1. Rocks with dacitic composition 
are calc-alkaline in character with high SiO2 (% 62-
70 wt.), Al2O3 (>% 15.50 wt.), Na2O (>% 4.0 wt.), Sr 
(648-1026 ppm), Ba (648-1810 ppm), low TiO2 (<% 
0.90 wt.), K20 (% 1.51-2.08 wt.), high field strength 
element (HFSE) (Nb: 20-10 ppm, Ta: 0.8-1.2 ppm), 
heavy rare earth element (HREE) [especially Yb (<1.70 
ppm)] and Y contents. High Sr, low Y values and high 
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Sr/Y ratios are the general characteristics of adakitic 
rocks and reflect the features of high pressure and slab 
melting (Defant and Drummond, 1990; Martin et al., 
2005). According to these criteria; Oyaca, Kedikayası 
and Boyalık dacites plot in the adakitic area in  Sr/Y-Y 
and (La/Yb)n-(Yb)n diagrams with their high Sr/Y 
(55-79) and (La/Yb)n (21-32) (Thompson (1982) and 
low Y (10-19) and (Yb)n (5.2-6.4) contents (Figures 
2 and 3). (Hereinafter “adakite” term will be used). 

In the MgO-SiO2 differentiation diagram (Figure 4) 
(Martin et al., 2005), all the samples plot in the high 
SiO2 adakite region, indicating the effects of slab-
melting in the genesis of adakites (Martin et al., 2005). 

Primitive mantle and Mid Ocean Ridge Basalts 
(MORB)-normalized spidergrams of the selected 
samples from Oyaca-Kedikayası-Boyalık adakites 
are illustrated in figure 5. The common features of 

Figure 2-  	 Sr/Y-Y discrimination diagram of studied 
adakites (Defant and Drummond, 1990).

Figure 3- 	 (La/Yb)n- (Yb)n discrimination diagram of 
studied adakites (Defant and Drummond, 1990). 
Values normalized to chondrite (Thompson, 
1982).
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OYACA KEDİKAYASI BOYALIK
OY3 OY6 OY7 OY9 OY15 OY17 OY18 OY20 BY-06-1 BY-06-2 BY-06-3 BY-06-4 BY-06-5 BY-06-6 BY-06-13 BY-06-14

SiO2 (wt. %) 66,12 64,54 62,3 65,43 65,18 63,42 64,46 65,4 64,77 66,51 66,20 66,19 65,50 69,68 63,44 63,03
MgO 1,13 1,85 1,74 1,62 1,78 2,23 1,68 0,68 1,69 1,45 1,77 0,62 1,58 0,50 1,27 0,97
CaO 4,11 5,18 5,73 5,27 4,37 4,84 4,52 4,28 6,52 4,95 4,85 5,27 4,93 3,67 5,08 4,86
MnO 0,06 0,06 0,09 0,06 0,07 0,12 0,07 0,05 0,11 0,07 0,06 0,06 0,04 0,00 0,02 0,02
TiO2 0,49 0,47 0,59 0,47 0,5 0,54 0,57 0,48 0,59 0,51 0,48 0,54 0,44 0,46 0,83 0,86
FeO 2,55 2,60 3,05 2,42 2,86 3,01 2,79 2,34 2,88 2,74 2,76 2,53 2,17 1,74 2,71 2,63
Fe2O3 1,02 1,04 1,22 0,97 1,15 1,20 1,12 0,93 1,15 1,10 1,11 1,01 0,87 0,69 1,08 1,05
Na2O 4,09 4,37 4,2 4,64 4,8 5,06 4,88 5,12 3,52 4,07 4,29 4,35 4,31 4,27 4,40 4,40
K2O 1,61 1,51 1,52 1,63 2,08 1,87 1,91 1,99 2,16 1,77 1,62 2,04 1,65 1,74 1,77 1,76
Al2O3 16,16 15,67 15,41 16,02 16,14 16,28 16,66 16,88 16,80 16,17 16,42 17,10 16,67 17,10 17,44 17,61
P2O5 0,29 0,26 0,36 0,27 0,37 0,44 0,35 0,31 0,30 0,26 0,25 0,27 0,20 0,22 0,52 0,52
Total 97,63 97,55 96,21 98,8 99,3 99,01 99,01 98,46 100,51 99,61 99,81 99,97 98,35 100,08 98,58 97,72

Cr (ppm) 48 28 38 39 22 26 28 24 11,47 10,65 11,67 16,34 34,08 37,04 18,36 18,92
Ni 26 19 24 23 16 25 16 13 20,12 10,29 10,86 11,61 34,77 20,20 24,73 23,23
Zr 110 131 103 118 155 139 142 138 86,26 75,46 63,52 73,50 83,91 107,20 81,19 78,91
Rb 44 45 42 43 54 48 49 52 66,71 41,16 40,42 44,67 37,01 39,22 29,02 19,33
Sr 775 940 831 868 892 946 1007 1026 772,27 720,45 780,85 890,08 647,65 658,41 953,28 975,06
Y 14 15 15 11 17 15 17 13 12,15 11,20 10,48 14,03 10,47 10,64 16,76 18,64
Nb 16 15 17 15 18 19 17 20 10,49 12,83 11,82 12,80 11,05 11,84 17,91 17,78
Ba 938 1210 919 873 1332 1311 1295 1393 1810,82 948,08 951,41 1052,71 650,92 647,67 804,27 806,44
La 63 37 76 35,8 49 46,3 59 51 46,64 38,51 37,46 46,16 28,71 31,57 43,27 43,30
Ce 49 66 48 63,3 97 82 86 86,3 82,05 67,66 66,24 74,55 50,61 53,10 81,59 81,55
Pr 7,13 6,86 9 9,45 8,95 7,40 7,20 9,13 5,54 6,10 9,46 9,46
Nd 27 24,2 32 23,5 37 31,4 26 32,1 29,30 24,14 23,55 30,66 18,31 20,24 32,70 32,96
Sm 3,54 3,47 4,64 4,55 4,46 3,75 3,61 4,97 3,01 3,35 5,47 5,55
Eu 1,05 1,04 1,36 1,35 1,47 1,16 1,11 1,42 0,93 1,00 1,54 1,60
Tb 0,37 0,37 0,47 0,44 0,46 0,41 0,39 0,55 0,36 0,38 0,60 0,63
Gd 2,76 2,7 3,58 3,31 3,23 2,83 2,74 3,77 2,46 2,66 4,23 4,32
Dy 1,9 1,88 2,48 2,27 2,21 2,03 1,97 2,74 1,90 1,98 3,04 3,31
Ho 0,36 0,36 0,47 0,42 0,41 0,37 0,37 0,52 0,36 0,37 0,58 0,64
Er 0,95 0,97 1,24 1,13 1,10 1,01 1,02 1,42 0,99 0,99 1,52 1,78
Yb 0,93 0,94 1,19 1,08 0,98 0,90 0,93 1,33 0,91 0,89 1,41 1,68
Lu 0,15 0,15 0,19 0,16 0,14 0,12 0,15 0,20 0,14 0,14 0,21 0,26
Hf 1,47 1,71 1,42 1,24 0,86 0,84 1,71 1,31 2,21 1,94 2,36 2,33
Ta 0,86 0,85 1,1 1,18 0,72 0,91 0,84 0,89 0,82 0,80 1,11 1,11
Pb 21 31 19 20 36 27 28 32 21,18 21,81 18,04 21,71 23,53 18,82 21,19 22,20
Th 9 10,7 10 10,5 16 13,7 11 15,7 13,51 10,55 10,86 11,31 8,27 8,24 9,39 8,89
U 2,36 2,85 2,81 2,45 3,90 2,30 2,55 2,92 2,20 1,68 1,90 1,54

Table 1- 	Major-oxide, trace and rare earth element data of Oyaca, Kedikayası ve Boyalık adakites (data from Bozkurt et al., 
1999 and Alıcı Şen, 2009).
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the samples are negative anomalies in Nb, Ta and Ti 
and positives anomalies in K, Th, Ba and Pb elements. 
Moreover, samples are enriched in large ion lithophile 
elements (LILE) but are depleted in Y and Yb relative 
to MORB.  

Chondrite-normalized rare earth element (REE) 
spidergram (Nakamura, 1974) (Figure 6) demonstrate 
that the studied adakites are enriched in light rare earth 
elements (LREE) relative to heavy rare earth elements 
(HREE).  High [(La/Yb)n: 21-32] ratio also indicates 
a significant LREE / HREE fractionation. 

3.	 Source Characteristics and Petrogenetic 
Modelling 

Adakites and adakitic rocks are represented by 
high concentrations of Al2O3 (≥%15), Na2O (3.52-
5.12), La/Yb, and low HFS (Nb, Ta) elements, and 
low Yb contents along with their high SiO2 content 
(Richards and Kerrich, 2007; Eyüpoğlu et al., 2011a, 
b, c; Eyüboğlu, 2012a, b). High Sr, low Y and Yb 

values can be explained by the presence of plagioclase 
and/or garnet minerals in the source area. The degree 
of enrichment of Sr and Yb elements in the melt is 
controlled by the residual plagioclase and garnet 
phase in the basaltic source. The partition coefficient 
(Kd) of Sr element in plagioclase for basaltic melts 
is 1.83; however, Kd value of Y element in garnet is 
around 11.50 (Rollinson, 1993). Accordingly; in cases 
when plagioclase and garnet are residual phases, 
the enrichment level of Sr and Yb, respectively, 
will be low. The stability of plagioclase depends on 
the pressure. While the plagioclase mineral loses 
its stability under high pressure conditions, garnet 
becomes stable (Moyen, 2009). Therefore; under 
these conditions, while Sr becomes enriched in liquid 
phase, Yb becomes enriched in garnet phases. This 
explains the high Sr/Y ratios in adakites.  High Sr and 
Sr/Y ratios combined with low Y and Yb contents can 
also be observed in asthenosphere derived magmatic 
rocks, but these rocks are generally represented by 
high Nb, Nb/Y (˃1.5), Nb/La (˃1.0) ratios (Edwards 
et al., 1991; Pearce, 1983; Jung and Hoernes, 2000). 
However; adakites are depleted in Nb, Ti and Ta. 
Thus, when the chondrite-normalized spider diagrams 
of the Oyaca, Kedikayası and Boyalık adakites are 
studied, positive anomalies in Ba, K and Th elements 
and negative anomalies in Nb, Ta and Ti elements 
are observed together with high Sr and low Y and Yb 
concentrations (Figure 5). Such geochemical features 
are characteristic for subduction zone magmatism, 
because phases such as sphene, rutile and perovskite 
are stable at 80 – 100 km depths in subduction zones. 
Elements such as, Nb, Ta and Ti in such conditions 
are retained in these stable phases, so the magmas 
becomes depleted in these elements (Saunders 
et al, 1980; Foley et al, 2000; Ringwood, 1990). 
Futhermore, high Ba/Nb (45-172) and Nb/La (≤0.41) 
ratios in Oyaca, Kedikayası and Boyalık adakites 

Figure 4- MgO-SiO2 discrimination diagram of studied 
adakites.

Figurel 5-	a) Primitive mantle (Sun and McDonough, 1989) 
and b) MORB (Pearce, 1983) normalized spider 
diagrams of the representative samples from 
studied adakites.
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indicate that magmatic rocks in the study area were 
not derived directly from asthenospheric mantle, 
which suggests the presence of subduction signatures 
in the genesis of volcanism (Gill, 1981; Fitton et al., 
1991; Wang et al., 2004). 

In addition; Nb and Ta contents of the slab derived 
melts and fluids also presents differences among 
them because slab derived fluids are depleted in Nb 
and Ta with respect to slab-derived melts  (Tatsumi 
et al., 1986; Tatsumi and Nakamura, 1986; Martin et 
al., 2005). Defant et al. (1992), Maury et al. (1996), 
Sajona et al. (1996) and Martin et al. (2005) claim 
that mantle wedge derived magmas which have 
been metasomatized by slab melts are high in Nb (7 
ppm<Nb<20 ppm). Nb contents in Oyaca, Kedikayası 
and Boyalık adakites range between 11-20 ppm and 
relatively high Nb content reveals that adakites in the 
study area might have been derived from a mantle 
source which was enriched in slab melts.

Rb/Sr, Ba/Rb and K/Rb ratios are used to 
determine the presence of phlogopite and amphibole 
in the source region because while amphibole has 
high K and very low Rb contents, the phlogopite 
is enriched in Rb, Ba and K (Ionov and Hofmann, 
1995; Martin et al., 2005). Accordingly; the melt 
of an amphibole bearing source is characterized 
by low Rb, Rb/Sr and high K/Rb , and the melt of 
a phlogopite bearing source has low K/Rb and high 
Rb/Sr ratios (Furman and Graham, 1999). Rogers 
et al. (1985), Calmus et al. (2003) and Martin et al. 
(2005) emphasize that the depletion in Rb in adakitic 
rocks is an indicator for the presence of metasomatic 
amphibole in peridotitic source. Moreover; the 
existence of amphibole and/or phlogopite in the 
source region can be related to metasomatised mantle 
as both minerals are metasomatic volatile bearing 
phases (Jiang et al., 2012). Adakites in the study area 
plot close to the amphibole bearing source in Rb/Sr – 
Ba/Rb diagram (Figure 7). In addition, the K/Rb ratio 
in adakites is used to determine the character of the 
source region. This ratio is approximately 1050 in low 
silica adakites but is around 350 in high silica adakites 
(Martin et al., 2005). The K/Rb  ratio  varies between 
270 – 380 in Oyaca, Kedikayası and Boyalık adakites. 
This variation indicates that adakites in the study area 
have characteristics similar to high silica adakites that 
may have been derived from a metasomatic peridotite 
source, which interacted with slab melts. Therefore; 
as mentioned above, it is plausible that samples in 
the investigated area have not been derived from 
an asthenospheric source, but the source consists of 
subduction components. 

Low Nb/La and high Rb/Ba ratios also support the 
arguments mentioned above (Figure 8) since the low 
Nb/La ratio (˂1) indicates the presence of subduction 
components at the magmatism. However, high Ba/
Rb ratio occurs as a result of slab-melt or melting of 
subducting sediment (Wang et al., 2004). According 
to low Nb/La (≤0.41) and high Rb/Ba ratios in Oyaca, 
Kedikayası and Boyalık adakites, slab or sediment 
melting is likely during in their genesis (Figure 8). 

Low Rb/Sr (0.02-0.09) ratios and low % K2O 
(1.5 - 2.2) and high Mg # (31-57) values in Oyaca, 
Kedikayası and Boyalık adakites also indicate the 
interaction of slab melt / mantle peridotite, because 
low Rb/Sr (0.01-0.04) (Hou et al., 2004) and high 
Mg# values are encountered in the interaction of slab 
derived melt / mantle peridotite (Rapp et al., 1999; 
Hou et al., 2004). However, the processes such as 
lower crustal melting and/or crustal contamination are 

Figure 7- 	Rb/Sr - Ba/Rb discrimination diagram of studied 
adakites (Furman  and Graham, 1999).
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responsible for low MgO contents, Mg# values and 
high K2O contents in adakites.  

Consequently; the general opinion obtained from 
trace element geochemistry shows that adakites 
in the study area have an amphibole bearing 
metasomatized mantle source. Therefore; non-modal 
batch melting model of Shaw’s (1970) was applied 
using rare earth element data. In the modeling, 13% 
amphibole bearing garnet peridotite [Sample no: 
MK5C, (Rampone and Morten, 2001)], which is the 
fragments of metasomatized mantle wedge, were 
used as initial composition. The melting model was 
calculated starting from this initial composition. 
Mineral / melt partition coefficient (Kd) values of 
rare earth elements are from Rollinson (1993) and 
Mc Kenzie and O’Nions (1991). La, Ce, Tb and Yb 
concentrations and modal mineralogy of amphibole – 
garnet peridotite (Xi), and the melting mode values 
(Pi) are from Rampone and Morten (2001) and Barry 
et al. (2003), respectively. Data used in the calculation 
of modeling are seen in table 2. 

Rare earth element values of amphibole garnet- 
peridotite obtained from non-modal batch melting at 
different melting degrees (F %) are listed in table 3 
and chondrite normalized spider diagram is illustrated 
in  figure 9.  According to this diagram, it is considered 
that Oyaca, Kedikayası and Boyalık adakites have 
been formed from a source represented by amphibole 
garnet peridotite via  5 -10 % F partial melting.

Similarly; La/Yb-La and (Tb/Yb)n-(La/Yb)n 
diagrams are shown in figure 10. La/Yb and Tb/Yb 
ratios change depending on the presence of garnet 
mineral. High La/Yb and Tb/Yb ratios indicate a 
residual garnet phase (Moufti et al., 2012) because, 

as also mentioned above, Yb element exhibits a 
compatible behavior with garnet phase and is retained 
by garnet. It is observed that adakites in the study 
area plot on the amphibole bearing garnet peridotite 
melting curve.

1

10

100

1000

La Ce Nd Sm Eu Tb Yb

etirdnoh
C / kco

R

Oyaca
Kedikayası
Boyalık

5-13 F % non-modal batch melting area of 
13 % amphibole bearing garnet peridotite

Figure 9- The comparison of Oyaca, Kedikayası and Boyalık 
adakites with data calculated from non-modal 
batch melting of 13 % amphibole bearing garnet 
peridotite at 5 and 13 % melting on a primitive-
normalized REE spider diagram. (Chondrite-
normalization data are from Nakamura (1974). 

Figure 10- a) La/Yb-La and b) (Tb/Yb)n - (La/Yb)n 
diagrams for the Oyaca, Kedikayası and Boyalık 
adakites  on non-modal batch melting models of 
amphibole bearing garnet peridotite. Ticks with a 
number represent the degree of partial melting.  n 
denotes normalization to Chondrite of Thompson 
(1982). 
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Table 2- Values used in non-modal batch melting 
model calculations.

Source Mode
(Xi)

Melt Mode
(Pi)

Olivine 0,77 0,05
Orthopyroxene 0,05 0,05
Clinopyroxene 0,01 0,30
Amphibole 0,13 0,20
Garnet 0,04 0,40

Bulk Partition Coefficient 
(D0)

Melt Mode
(P 0)

La 0,0110 0,0863
Ce 0,0193 0,1377
Tb 0,0973 0,5756
Yb 0,2760 1,1875

La
Ce
Tb
Yb

0,056
0,230

Amphibole-garnet peridotite

Starting Composition
Initial Concentration (C0)

2,800
5,250
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Geochemical data and petrogenetic modeling 
studies show that Oyaca, Kedikayası and Boyalık 
adakites represent 5 -13 % partial melts from an 
amphibole bearing mantle source. Besides, the 
presence of amphibole minerals in samples also 
indicates that hydrous conditions were effective at 
the source of volcanism. It is considered that early 
Miocene Oyaca, Kedikayası and Boyalık adakites 
located in the post collisional environment were 
derived from an enriched peridotitic mantle source 
which was interacted with  slab melts during previous 
subduction process. 

4. Conclusions

In this study, it is determined that early Miocene 
dacitic rocks from the Oyaca, Kedikayası and Boyalık 
alkaline and calc alkaline magmatic suite are adakite 
in composition. Geochemical evaluations  are 
consistent with the effects of subduction processes 
in the genesis of  Oyaca, Kedikayası and Boyalık 
adakites. High silica, MgO and Nb contents indicate 
that slab derived melts had played an important role 
in the genesis of these rocks.High Ba / Rb ratio also 
indicates  the presence of amphibole in their origin. 
Therefore; the studies of petrogenetic modeling 
were performed starting from an amphibole bearing 
peridotite source. The result of the modeling suggests 
that the adakites formed by 5-13 % partial melting of 
the amphibole bearing peridotite source.
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