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As so ci ate Ed i tor: Lilit Sahakyan

Nu mer ous plutons com posed of gran ite, granodiorite, diorite-por phyry, monzonite, granodiorite-por phyry and
diorite/microdiorite-por phyry oc cur at the bound ary of the TavêanlÏ-Sakarya Zone, in the east ern part of the north west ern
Ana to lian mag matic belt, Tur key. These rocks be long to two dif fer ent types: a me dium-K calc-al ka line granodiorite se ries
(with as so ci ated dykes and sub-vol ca nic rocks) and a shoshonitic se ries of gran ites. The rocks of the shoshonitic se ries have 
SiO2 from 67.5 to 75.6 wt.% with Mg# from 35.1 to 59.5, whereas the me dium-K calc-al ka line se ries rocks have SiO2 be tween
54.6 and 67.7 wt.% with Mg# from 43.5 to 60.8. There is a clear en rich ment of LILE with re spect to the HFSE in all mag matic
units of the re gion. These mag matic rocks re flect prop er ties of col li sion-re lated arc magmatism in the var i ous geo chem i cal
dis crim i na tion di a grams. The ini tial 87Sr/86Sr and 143Nd/144Nd istopic ra tios of the mag matic units range from 0.705506 to
0.710902 and 0.512178 to 0.512594, re spec tively. Col li sion-re lated granitoids yielded a 40Ar/39Ar cool ing age age of 59.13
±1.87 Ma, and arc-re lated granitoids and as so ci ated sub-vol ca nic units 44.3 ±0.47 and 44.11 ±0.89 Ma. The data ob tained
re vealed that con ti nent-con ti nent col li sion in the Paleocene to gether with the ini ti a tion of the clo sure of the Neo-Tethys took
place be tween the Anatolide-Tauride Plat form and Sakarya Plate from the end of the Cre ta ceous. The shoshonotic gran ite
may cooled in the Mid dle Paleocene, as re gards the subduction-ac cre tion zone in which subduction im pacts have been ob -
served. The me dium-K calc-al ka line mag matic prod ucts in the re gion were formed by par tial melt ing of the con ti nen tal
lithospheric man tle caused by the upwelling of asthenospheric man tle af ter the subducted slab was de lami nated.

Key words: cool ing age, sub-vol ca nic phase, shoshonites, en clave, pet ro log i cal mod el ling.

INTRODUCTION

The clo sure of the Tethys Ocean is rep re sented by two
main su ture zones in Tur key: the �zmir-An kara-Erzincan and
Intra Pontid su ture zones. Both su ture zones were formed dur -
ing con ti nen tal col li sions fol low ing the north wards subduction of 
the Tethys oce anic litho sphere. In ad di tion, the clo sure of the
Tethys Ocean oc curred in two in ter vals in Tur key: the Car bon if -
er ous-Tri as sic (Palaeo-Tethys) clo sure and the Tri as sic-Cre ta -
ceous (Neo-Tethys) clo sure (Okay and Tüysüz, 1999).

The clo sure of the Neo-Tethys, which played an im por tant
role in shap ing the microcontinents and plat forms of Anatolia,

started in the Tri as sic-Cre ta ceous and con tin ued un til the con ti -
nen tal col li sion in the Paleocene-Early Eocene (Altunkaynak
and Dilek, 2013). The mag matic belt along the �zmir-An -
kara-Erzincan Su ture Zone is rep re sented by in tru sive, sub-vol -
ca nic and re lated vol ca nic rocks (Keskin et al., 2008; Dilek and
Altunkaynak, 2009; KarslÏ et al., 2010; Kaygusuz et al., 2011;
Eyuboglu et al., 2011; Altunkaynak and Dilek, 2013; Aysal et al., 
2018; Özyurt and Altunkaynak, 2020). In pre vi ous stud ies,
which in cluded lim ited ra dio met ric data, it was gen er ally ac -
cepted that the mag matic rocks in the re gion re lated to the
post-collisional set ting formed dur ing the Late Paleocene-Early
Eocene (Har ris et al., 1994; Altunkaynak and Dilek, 2006; Dilek
and Altunkaynak, 2009). These mag matic rocks, which shed
light on Tur key’s geodynamic evo lu tion, have been var i ously in -
ves ti gated (Güleç, 1991; Genç, 1998; Aldanmaz et al., 2000;
Okay, 2002; AydoÈan et al., 2008; Dilek and Altunkaynak,
2009;  �lbeyli and Kibici, 2009; ZoroÈlu, 2009; Altunkaynak et
al., 2012a, b; Güllü, 2012). 
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The granitoids lo cated at the bound ary of the TavêanlÏ-
 Sakarya Zone are the first prod ucts of Paleogene magmatism
in north west ern Anatolia. These granitoids are sig nif i cant to the
in ter pre ta tion of the con se quences for clo sure of the north ern
branch of the Neo-Tethys, which shaped the geodynamic struc -
ture of the re gion. There are three main mod els for the gen e sis
of the mag matic bod ies in the re gion. The first and widely ac -
cepted model is that these mag matic bod ies are as so ci ated
with the north wards subduction of the Neo-Tethys un der the
Sakarya microcontinent (Altunkaynak, 2007; KaracÏk et al.,
2008). The sec ond model is col li sion-driven via slab break-off
(Altunkaynak et al., 2012a; Demirbilek et al., 2018). The third
and less widely ac cepted model is that these mag matic bod ies
are de rived from the subduction of Neo-Tethys un der the
Tauride-Anatolide Plat form (BaÈcÏ et al., 2019). There are dif -
fer ent opin ions re gard ing the subduction di rec tion. Pre vi ous
stud ies on the re gional ge ol ogy pro pose that the neo-Tethys
was con sumed by subduction un der the Sakarya con ti nent.
This pa per ex am ines the con tro ver sial geodynamics of the
mag matic rocks in the re gion to gether with the iso to pic and ra -
dio met ric data of the Karakaya, Topkaya and Yürükkaracaören
mag matic units. The Topkaya and Yürükkaracaören mag matic
units have not been con sid ered in pre vi ous stud ies. Also, the
orig i nal re la tion ship be tween the Yürükkaracaören sub-vol ca -
nic rocks and the Topkaya mag matic units, which were clas si -
fied as “granodiorite” in pre vi ous stud ies, has been re vealed for
the first time in this study with ra dio met ric, iso to pic and ex ten -
sive geo chem i cal data. In ad di tion, the com par a tive petro gen -
etic re la tions of the mag matic bod ies formed by the dif fer en ti a -
tion of the magma form ing the in tru sive rocks in the re gion are
also dis cussed in de tail for the first time.

GEOLOGICAL SETTING

North west ern Anatolia con sists of many mi cro-blocks in -
volved in the con ti nent-con ti nent col li sion fol low ing the clo sure
of the Tethys Ocean by north wards subduction (�engör and
YÏlmaz, 1981; Okay and Tüysüz, 1999). The base ment of
north west ern Anatolia con sists of Perm ian meta mor phic rocks
(AltÏnlÏ, 1973; YÏlmaz, 1981; Okay, 1984a). Apart from these,
there are three main meta mor phic belts con sist ing of the Me so -
zoic Karakaya com plex and the TavêanlÏ and Afyon zones in
the north west ern Anatolia (Okay, 1984a, b; Fig. 1A). 

The Karakaya com plex rep re sents an accretionary prism
which orig i nated as a re sult of subduction of the Paleotethys in
the Tri as sic to wards the north along the ac tive mar gin of
Laurasia (Okay and GöncüoÈlu, 2004). The com plex un der -
went meta mor phism at greenschist fa cies in the Tri as sic (Okay, 
1984b). 

The TavêanlÏ Zone is rep re sented by Cre ta ceous high pres -
sure/low-tem per a ture meta mor phic rocks de rived from the
north ern sec tion of the Anatolide-Tauride Block (Okay, 1984a,
b; 2011). Okay (1984a, b) stated that the units form ing the
TavêanlÏ Zone con sist of ophiolitic melanges and Eocene sed i -
men tary and the in tru sive units. The units of the TavêanlÏ Zone
in the Or do vi cian metagranitic base ment are con sid ered to be a 
tec tonic slice (Okay et al., 2008). The crys tal li za tion age of the
in tru sive unit is 467.0 ±4.5 Ma based on U/Pb sin gle zir con
evap o ra tion anal y ses. These Or do vi cian rocks are in ferred to
have orig i nated dur ing rift ing and sep a ra tion of small plates
such as the Is tan bul Plate from the north ern mar gin of Gond -
wana (Okay et al., 2008). While the thick sed i men tary units of
the TavêanlÏ Zone have been obducted onto the Afyon Zone.
The Afyon Zone has un der gone low-grade re gional meta mor -

phism, and con sists of Permo-Car bon if er ous clastic, Tri as -
sic-Campanian plat form car bon ate and Maastrichtian pe lagic
strata. Ophiolite nappes lie on top of it (Okay, 1984a, b).

The old est unit in the study area is formed by the meta mor -
phic Sivrihisar Mas sif hav ing a sim i lar protolith to the rest of the
TavêanlÏ Zone (Whit ney et al., 2011). The greenschist fa cies
rocks at the bot tom and the mar bles at the top form the dom i -
nant lithologies among the Sivrihisar meta mor phic rocks. The
mar bles form ing the up per lev els of the meta mor phic units have 
tec tonic con tacts with the Karakaya (Kaymaz) gran ites.

This study cov ers the mag matic bod ies lo cated in the east -
ern most part of the north west ern Ana to lian mag matic belt, at
the bound ary be tween the Sakarya microcontinent and the
TavêanlÏ Zone (Fig. 1A). The first geo chron ol ogi cal study re -
gard ing the em place ment and cool ing ages of the mag matic
suites un der dis cus sion was by Gautier (1984), who made a
U-Pb ra dio met ric anal y sis of zir cons and apatites in the pluton,
ob tain ing ages of 84.98 ±6.27 and 65.91 ±3.84 Ma for two mag -
matic units. Shin et al. (2013) found  that crys tal li za tion of the
Sivrihisar and Kaymaz granitoids oc curred dur ing the Eocene,
fol low ing subduction in the Early-Late Cre ta ceous. Demirbilek
et al. (2018) stated that the Karakaya (Kaymaz) gran ite orig i -
nated at 52.1 ±2.0 and 54.0 ±2.1 Ma from K-Ar dat ing.

SAMPLING AREA

The field ob ser va tions were made of three in tru sive units
(Fig. 1B–D). The Karakaya (Kaymaz) gran ite is lo cated in the
south-west of the study area. It cov ers an area of 16 km2, and
has a very hilly to pog ra phy. In the pluton, reg u lar join ting has
been ob served; while fresh sur faces are pale grey, subaerial
sur faces un der go ing weath er ing are yel low ish-grey (Fig. 2A).

The Karakaya gran ite is cut by aplit ic dykes rang ing from
1 cm up to 2 m thick, with tec tonic trends N 30°W to N 60°W.
Tour ma line-bear ing quartz veins up to 20 cm thick have also
been ob served in the pluton. Quartz, plagioclase, al kali feld -
spar, bi o tite, tour ma line and rarely reach up to 15 cm across
were ob served within the main unit, mainly com posed of quartz, 
plagioclase, hornblende and bi o tite (Fig. 2C).

The Topkaya granitoid crops out over an area of ~45 km2 in
the north west ern part of the study area. Light grey diorite por -
phyry and granodiorite va ri et ies can be dis tin guished here. The
pluton shows a diorite por phyry com po si tion with porphyro-
 apha ni tic tex ture as a mar ginal fa cies, and granodiorite with
phaneritic tex ture de vel oped to wards the cen tral part (Fig. 2D).
Mafic microgranular en claves from 1 to 25 cm in size are mostly 
dis trib uted at the mar gins of the pluton. These el lip soi dal-sphe -
roi dal en claves could be eas ily dis tin guished from the Topkaya
granitoid due to their darker col our and finer-grained tex ture
(Fig. 2E). Also, there are some zones with nee dle-shaped mafic 
min er als within fel sic min er als, 10–20 cm across, in the grano -
diorites. These zones, termed appanite (Fig. 2F), were in ter -
preted by Sha (1995) as as a re sult of lo cal mix ing of mafic and
fel sic mag mas. The Topkaya granitoid is cut by fel sic and in ter -
me di ate veins. The in ter me di ate veins range in width from 1 cm
to 2 m and are up to sev eral hun dred metres in length. These
rocks have por phy ritic tex tures and have the com po si tion of
microgabbro por phyry, microdiorite por phyry, diorite por phyry
and granodiorite por phyry.

There are Yürükkaracaören sub-vol ca nic units, orig i nally re -
lated to the Topkaya granitoid, in the north east ern part of the
study area. Sub-volcanites show por phy ritic tex ture and con sist
of bi o tite, am phi bole and feld spar (Fig. 2G). Quartz-hornblende
ocellar tex ture and mag matic seg re ga tion en claves are mac ro -
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scop i cally ob served in the host rock (Fig. 2H). Bi o tite, am phi -
bole and sec ond ary quartz are seen in the rock (Fig. 2I).

Sub-volcanitic rocks, con sid ered to be orig i nally re lated to
the Topkaya pluton, may rep re sent the up per lev els of a pluton.

The mag matic units are un con form ably over lain by Neo -
gene-Qua ter nary strata. Mag matic fa cies maps of all three lo -
ca tions have been pre pared based on the tex tural prop er ties
and petrographic char ac ter is tics of the mag matic rocks as ob -
served in the field (Fig. 1B–D).

ANALYTICAL TECHNIQUES

Petrographic an a lyzes were car ried out in the petrographic
re search lab o ra tory of the An kara Uni ver sity Earth Sci ences
Ap pli ca tion and Re search Cen ter us ing a Leica DM 2500P po -
lar iz ing re search mi cro scope.

The geo chem i cal anal y ses were con ducted in the Earth
Sci ence Ap pli ca tion and Re search Cen ter Lab o ra tory (YEBéM)
of An kara Uni ver sity. The chem i cal com po si tion of the sam ples
was de ter mined us ing a Spectro XLAB 2000 Po lar ized En ergy
Dispersive X-Ray Fluoresans (PEDXRF) de vice. The an a lyt i cal 
re sults were cal i brated us ing the GEO-7220, K02-GSR-09 and
G01-GS-N-Gran ite USGS stan dards. The sam ples were finely
grounded in a ball mill to a di men sion of 20 mi crons. Af ter wards, 
a 4 g sam ple was mixed with 0.9 gr wax and com pressed with a
press at 15 x 104 N/m2.

Trace el e ment anal y ses were made by ICP-MS in the Bu -
reau Veri tas Min eral Lab o ra to ries (Can ada), us ing the SO-18
stan dard ac cord ing to USGS stan dards and with cal i bra tion of
the de vice. For ICP-MS, the sam ples were cal cined and dis -
solved in ap pro pri ate ac ids in prep a ra tion for anal y sis.

Sr and Nd iso tope anal y sis was per formed in the METU
Cen tral Lab R&D Train ing and Mea sure ment Cen ter Ra dio -
genic Iso tope Lab. The Sr was sep a rated with 2.5 N HCl acid
us ing Bio Rad AG50 W-X8, 100-200 mesh resin with 2 mL vol -
ume. Af ter the col lec tion of stron tium, 6 N HCl was used and the 
rare earth el e ment frac tion was col lected. Stron tium was loaded 
onto sin gle Re-fil a ments us ing a Ta-ac ti va tor. 87Sr/86Sr data
were nor mal ized to 86Sr/88Sr = 0.1194. Dur ing the mea sure -
ments, a Sr NBS 987 stan dard was mea sured as 0.710260 ±5
(n = 2) and nec es sary cor rec tions were made to the mea sure -
ment re sults. Neo dym ium was sep a rated from other rare earth
el e ments by pass ing over 2 mL vol ume HDEHP (bis-ethyexyl
phos phate) cov ered biobeads acid by us ing 0.022 N HCl. The
sep a rated neo dym ium was loaded onto a fil a ment to gether with 
0.005 N H3PO4. Dur ing the anal y ses; 143Nd/144Nd data were
nor mal ized with 146Nd/144Nd = 0.7219 and the Nd LaJolla stan -
dard was mea sured as 0.511850 ±5 (n = 2). 143Nd/144Nd and
87Sr/86Sr ra tios, ini tial 87Sr/86Sr ra tios of the rock groups and eNd
val ues were cal cu lated ac cord ing to Ar-Ar age anal y sis re sults.

Ar-Ar age anal y sis was made on bi o tite min er als with a
Finnigan MAT-262 Ther mal Ion is ation Mass Spec trom e try
(TIMS) de vice in the In sti tute of Ge ol ogy and Geo phys ics, Chi -
nese Acad emy of Sci ences, Ra dio genic Iso tope Geo chem is try
Lab o ra to ries. The min eral se lec tion for Ar-Ar anal y sis was
made man u ally from crushed rock sam ples. The se lected sam -
ples were then ir ra di ated to pro duce 39Ar from 39K. Heat ing
causes the crys tal struc ture of the min eral (or min er als) to de -
grade, and, as the sam ple melts, trapped gases are re leased.
All the mea sure ments were per formed by mass spec tros copy.

RESULTS

PETROLOGY

Dur ing the crys tal li za tion of magma, many groups of ig ne -
ous rock can form by dif fer en ti a tion. The orig i nal re la tion ships,
min er al og i cal com po si tions and tex tural prop er ties of these
rock groups, form ing dif fer ent mag matic fa cies, can be re vealed 
by pet ro log i cal stud ies. More than 500 thin-sec tions of dif fer ent
va ri et ies of granitoid rock were ex am ined.

KARAKAYA (KAYMAZ) GRANITE

Ac cord ing to the IUGS clas si fi ca tion, all mag matic rocks in
Karakaya lo ca tion are of gra nitic com po si tion. In the mag matic
fa cies dis tinc tion based on min er al og i cal com po si tion, the mag -
matic prod ucts in the re gion were clas si fied for the first time in
this study as bi o tite gran ite and tour ma line bi o tite gran ite ac -
cord ing to the dom i nant min eral com po si tion. The Karakaya
gran ite is cut by fel sic vein rocks such as al ka line feld spar gran -
ite, granophyre and quartzolite.

Bi o tite gran ite; bi o tite gran ite min er al og i cally con sists of
quartz + orthoclase + plagioclase (An11-An15) + bi o tite ± ti tan ite
± al la nite ± zir con ± opaque min eral. In ad di tion, seri cite,
chlorite, cal cite and rarely epidote are ob served as al ter ation
prod ucts. Bi o tite gran ites gen er ally pos sess holocrystalline
hipidiomorph gran u lar tex ture (Fig. 3A). Zir cons are ob served
as in clu sions in the biotites (Fig. 3B) and al la nite (or thite) and ti -
tan ite are seen as euhedral crys tals (Fig. 3C).

Tour ma line-bi o tite gran ites; tour ma line-bi o tite gran ites
have a sim i lar min eral com po si tion to the bi o tite gran ites and
are char ac ter ized by a sig nif i cant tour ma line con tent. The tour -
ma lines are ob served in myrmekitic-like tex tures in the shape of 
anhedral crys tal forms (Fig. 3D). Güllü and KadÏoÈlu (2017)
stated that these tour ma lines are of schorl com po si tion. Flu o rite 
has been de tected for the first time in this study within the tour -
ma line-bi o tite gran ites (Fig. 3E). The tour ma line-bear ing gran -
ite may have been af fected by metasomatic pro cesses, and the
pres ence of tour ma line dis tin guishes these gran ites from the
non-metasomatic bi o tite gran ite.

Fel sic vein rocks and hy dro ther mal prod ucts; aplites
which al kali feld spar gran ite, granophyre and quartzolite in
com po si tion rep re sent veins cut ting host rock. Quartz +
orthoclase + plagioclase + bi o tite + tour ma line are the main
com po nents of these aplites. These units, rep re sent ing the
late-stage prod ucts of the Karakaya gran ite, in clude va ri et ies
with and with out tour ma line. Güllü and KadÏoÈlu (2012) stated
that the tour ma line-bear ing quartz veins may be the prod ucts of
re sid ual Na-de pleted melts (Fig. 3F).

TOPKAYA GRANITOID

These rocks can be clas si fied as granodiorite and quartz
monzonite. The in ter me di ate vein rocks are microdiorite, diorite
por phyry and microcrystalline diorite por phyry in com po si tion.

Granodiorite; granodiorite mainly con sists of quartz +
plagioclase (An22-An48) + orthoclase + hornblende + bi o tite ± ti -
tan ite ± ap a tite ± zir con. Chlorite and epidote are al ter ation
prod ucts (Fig. 3G). The granodiorite has holocrystalline
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hipidiomorph gran u lar tex ture (with fea tures such as poikilitic
K-feld spar, acicular ap a tite; Fig. 3H).

In ter me di ate vein rocks; the vein rocks have been clas si -
fied as me dium-coarse crys tal line gab bro/diorite por phyry,
fine-grained diorite por phyry, acicular am phi bole microdiorite
por phyry and microcrystalline granodiorite por phyry (Fig. 3I, J).
In ad di tion, the in ter me di ate vein rocks have lath-shaped
plagioclases and quartz-hornblende ocellar tex ture (Fig. 3K).  

YÜRÜKKARACAÖREN SUB-VOLCANIC UNITS

This rock unitwas pre vi ously termed “granodiorite” (Gautier, 
1984; Demirbilek et al., 2018). How ever, a char ac ter is tic
holocrystalline hypidiomorph por phy ritic tex ture was ob served
in all sam ples col lected from Yürükkaracaören. With the tex -
tural fea tures of microcrystalline por phyry, the rocks of the
Yürükkaracaören lo ca tion show shal low-em place ment sub-vol -
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ca nic rock char ac ters. There fore, these rocks are here de -
scribed as sub-vol ca nic based on de tailed field and petro -
graphic fea tures. This sub-vol ca nic unit is gen er ally diorite por -
phyry and granodiorite por phyry in com po si tion (Fig. 3L). The
min er al og i cal com po si tion is mainly plagioclase + orthoclase (in 
granodiorite por phyry) + quartz (in granodiorite por phyry) + bi o -
tite + hornblende ± opaque min eral ± ti tan ite ± ap a tite. 

WHOLE-ROCK GEOCHEMISTRY

One of the most char ac ter is tic fea tures of granitoid bod ies
is mag matic dif fer en ti a tion and/or magma mix ing dur ing crys tal -
li za tion. In or der to de tect the pres ence of mag matic dif fer en ti a -
tion or magma mix ing, a large num ber of geo chem i cal anal y ses 
are re quired on sys tem at i cally col lected sam ples. Geo chem i cal 
anal y sis was per formed on 329 sam ples (Ap pen dix 1) to con -
strain mag matic dif fer en ti a tion or magma mix ing in these
granitoid bod ies and to map the mag matic fa cies.

MAJOR ELEMENT VARIATIONS

All units and en claves within the Karakaya gran ite are gra -
nitic in com po si tion ac cord ing to the to tal al kali ver sus sil ica di a -
gram (Cox et al., 1979; Fig. 4A). While SiO2 con tent is in the
range of 67.5–76.0% in the gra nitic rocks, it is within the range
of 62.4–72.7% in en claves. The en claves of the Topkaya
granitoid fall within the gab bro/diorite-diorite and rarely monzo -
nite area on the same di a gram. The main body of the Topkaya
in tru sion plots in the granodiorite field (Fig. 4A). 

The aplite dykes that cut all the mag matic units in the
Topkaya granitoid are of gra nitic com po si tion. The in ter me di ate 
vein rocks which are ob served com monly in the granitoids
range from gab bro/diorite to granodiorite. The Yürükkara -
caören sub-vol ca nic units lie in the diorite and granodiorite
fields on the to tal al kali-sil ica di a gram (Fig. 4A). Na2O wt.%,
SiO2 wt.%, and K2O wt.% con tents in crease, whereas CaO
wt.%, MnO wt.%, MgO wt.%, Fe2O3 wt.%, and TiO2 wt.% de -
crease from microcrystalline diorite por phy ries to micro -
crystalline granodiorite por phy ries in the sub-vol ca nic rocks.

The Karakaya, Topkaya and Yürükkaracaören mag matic
units lie in the sub-al ka line field on the Na2O + K2O (wt.%)-SiO2

(wt.%) di a gram (Irvine and Baragar, 1971; Fig. 4B). In additon,
on the AFM di a gram, while the Karakaya gran ite shows calc-al -
ka line char ac ter, the Topkaya granitoid and Yürükkaracaören
sub-vol ca nic rocks show a trend from tholeiitic to calc-al ka line
(Fig. 4C).

On the alu mina sat u ra tion di a gram (Maniar and Picolli,
1989), based on the Shand (1943) in di ces, while the Topkaya
granitoid and Yürükkaracaören sub-vol ca nic units show metalu -
minous char ac ter, the Karakaya gran ites are char ac ter is tic in
show ing a tran si tion from peralkaline to metaluminous (Fig. 4D).
The ACNK (where ACNK = mo lar Al2O3/CaO + Na2O + K2O) ra -
tio of the granitoid sam ples ranges be tween 1.13 and 1.54 in the
Karakaya gran ite, 1.17–1.63 in the Topkaya granitoid and
1.45–1.74 in the Yürükkaracaören sub-vol ca nic rocks.

The Karakaya gran ite shows K se ries char ac ter on a K2O
ver sus Na2O di a gram (Middlemost, 1975; Fig. 4E). In ad di tion,
shoshonitic char ac ter is dom i nant on a K2O-SiO2 di a gram
(Rick wood, 1989; Fig. 4F). The Topkaya granitoid and the
Yürükkaracaören sub-vol ca nic rocks may be clearly dis tin -
guished from the Karakaya gran ite through their Na se ries and
me dium K calc-al ka line magma char ac ters.

The gran ite and granodiorite/sub-vol ca nic rock units are re -
gion ally sep a rated on dis crim i na tion di a grams of the ma jor el e -

ments. Ac cord ing to these di a grams, the ig ne ous rocks, in clud -
ing en claves at the Karakaya lo ca tion, dif fer chem i cally from the 
rocks from Topkaya and Yürükkaracaören (Fig. 5A–G). 

On the Harker vari a tion plots of SiO2 ver sus ma jor ox ides by 
the rock units. Al kali (Na2O + K2O) con tent in creases with SiO2,
whereas TiO2, Fe2O3, CaO, Al2O3, MgO and in part P2O5 de -
crease as SiO2 in creases. As in the ma jor el e ment ox ide
changes, while a com mon trend has been ob served in the
Topkaya and Yürükkaracaören mag matic rocks on the trace el -
e ment dis tri bu tion di a grams, the Karakaya gran ite shows a dif -
fer ent trend.

Sr, Ni, Zn and Y show a de creas ing trend rel a tive to in creas -
ing SiO2 (Fig. 5H–K). This de crease could be ex pressed
through the plagioclase frac tion for Sr and ex pressed through
the crys tal li za tion of ac ces sory min er als for Zn and Y. Sim i larly,
zir con crys tal li za tion may im pov er ish magma in Zr and this is
ev i dent from a SiO2 ver sus Zr di a gram (Fig. 5L). Th and Rb are
no ta ble as the fi nal phase prod ucts of crys tal li za tion in all the
mag matic units. The Karakaya gran ite con tains higher con cen -
tra tions of Th, Rb and Nb than do the other rock masses (Fig.
5M–O). The high con cen tra tions of Th and Rb re flect the in ter -
ac tion of a shoshonitic gran ite with the con ti nen tal crust. The
high Nb con cen tra tions in the Karakaya gran ite may rep re sent
en rich ment dur ing the tran si tion from a mag matic to a peg ma -
titic phase (Ballouard et al., 2016; He et al., 2021). No sig nif i -
cant change has been ob served in the Hf con cen tra tions (Fig.
5P). The lin ear trends in all ma jor el e ments ver sus SiO2 and
trace el e ments ver sus SiO2 in di cate magma mix ing (S³aby and
Mar tin, 2008).

Tem per a ture (T) dur ing the crys tal li za tion of ig ne ous rocks
can be cal cu lated with the help of em pir i cal for mu lae rec om -
mended by dif fer ent re search ers (Har ri son and Wat son, 1984;
Schmidt, 1992; Miller et al., 2003; Koralay et al., 2021 and ref er -
ences therein). Zir con and ap a tite sat u ra tion tem per a tures were
cal cu lated from whole-rock geo chem i cal anal y ses ac cord ing to
Wat son and Har ri son (1983) and Har ri son and Wat son (1984).
The chem i cal de pend en cies of ap a tite and zir con sat u ra tion tem -
per a tures are dif fer ent. Ap a tite sat u ra tion de pends on SiO2 and
P2O5 con cen tra tions in magma. The zir con sat u ra tion de pends
on the M fac tor [(Na + K + 2 × Ca)/(Al × Si)]. Magma crys tal li za tion
depth, pres sure and H2O con tent do not have a sig nif i cant ef fect
on zir con and ap a tite sat u ra tion tem per a ture (Janasi et al.,
2007). Tem per a tures from zir con sat u ra tion cal cu la tions are
740–793°C (~767°C) for the Karakaya gran ite, 716–763°C
(~735°C) for the Topkaya granitoid and 710–764°C (~734°C) for
the Yürükkaracaören sub-vol ca nic units. Ap a tite sat u ra tion tem -
per a tures range from 871 to 961°C (~906°C) for the Karakaya
gran ite, from 846 to 960°C (~906°C) for the Topkaya granitoid
and from 813 to 921°C (~861°C) for the Yürükkaracaören
sub-vol ca nic units. The sat u ra tion tem per a tures were cal cu lated
for Karakaya and Topkaya en claves, which can be con sid ered
as the mafic end mem bers of the magma mix ture, as 774–917°C 
and 735–905°C re spec tively. When the sat u ra tion tem per a tures
are eval u ated, it can be said that the magma mix ture prod ucts
started to crys tal lize from this tem per a ture. Ac cord ing to the cal -
cu lated re sults, it is seen that the zir con sat u ra tion tem per a tures
are sig nif i cantly lower. This is be cause this min eral is not seen in
the early crys tal li za tion phase.

TRACE AND RARE EARTH ELEMENT VARIATIONS

An Ocean Ridge Gran ites (ORG) nor mal ized spi der di a -
gram of mag matic rocks has been plot ted. In this di a gram, there 
is an en rich ment of LIL el e ments (K, Rb, Ba), while there is a
de ple tion in HFS (Th, Ta, Nb, Ce, Zr, Hf, Sm, Sm, Y, Yb) el e -
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ments (Fig. 6A). The en rich ments in Rb and Th in the gran ite is
more than in the other mag matic units. This en rich ment may be
re lated to the fact that the Karakaya gran ite in ter acted more
with the con ti nen tal crust dur ing em place ment and/or the pres -
ence of ra dio ac tive min er als such as zir con and al la nite (or -
thite). On the other hand, there is a neg a tive Ba anom aly in di -
cat ing feld spar frac tion ation dur ing the for ma tion of the
Karakaya gran ite.

All the mag matic units dis play en rich ment in light rare earth
el e ments (LREE) rel a tive to heavy rare earth el e ments (HREE)
in chondrite-nor mal ized multi-el e ment di a grams (Fig. 6B). In

the di a gram, the en rich ment in LREE in the gran ite is clearly
higher than in the granodiorites and sub-vol ca nic units, which is
con sid ered to have been due to the greater de gree of in ter ac -
tion of the Karakaya gran ite with the con ti nen tal crust dur ing its
em place ment. While the dis tri bu tion pat terns of these multi-el e -
ment di a grams pre pared ac cord ing to the trace el e ments and
REE el e ments also sup port the orig i nal re la tion of the Topkaya
granitoid and the Yürükkaracaören sub-vol ca nic rocks, they
also in di cated that Karakaya gran ite was de rived from a magma 
source dif fer ent from the Topkaya granitoid and the Yürükka -
racaören sub-vol ca nic rocks.
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GEOCHRONOLOGY

The Ar-Ar method (per formed on bi o tite and hornblende)
was used for de ter min ing the crys tal li za tion ages of the mag -
matic units. The ar gon re lease val ues of the sam ples ac cord ing 
to 40Ar/39Ar step-heat ing are given in Ap pen dix 2.

In the study; a 59.13 ±1.87 Ma Ar-Ar weighted pla teau and
59.55 ±2.54 Ma in verse isochron age (Fig. 7A, B) were ob -
tained from bi o tite for the gran ite (shoshonitic char ac ter), and a
44.30 ±0.47 Ma Ar-Ar weighted pla teau and 44.27 ±0.48 Ma in -
verse isochron age (Fig. 7C, D) were ob tained from the grano -
diorite and a 44.11 ±0.89 weighted pla teau and 43.88 ±1.01 Ma
in verse isochron age (Fig. 7E, F) were ob tained from the
sub-vol ca nic calc-al ka line rocks.

Nd AND Sr ISOTOPIC COMPOSITION

The Rb, Sr, Sm and Nd con cen tra tions mea sured on all the
mag matic units and 143Nd/144Nd and 87Sr/86Sr ra tios are given in 
Ta ble 1. For the cal cu la tion of (87Sr/86Sr)ini tial, (

143Nd/144Nd)ini tial,
eSr, eNd, (eSr)ini tial and (eNd)ini tial val ues, the em place ment ages
of 44.11 Ma for the Topkaya and Yürükkaracaören mag matic
rocks and 59.13 Ma for the Karakaya gran ite were used (Ta -
ble 1).

DISCUSSION

NATURE OF THE MAGMAS

Geo chem i cal and iso tope data were used to de ter mine the
or i gin of the in tru sive rocks. In the dis crim i na tion di a gram of the
magma form ing the in tru sive units, it is seen that all the sam -
ples re flect an orogenic na ture (Wil son and Bianchini, 1999;
Krmíèek et al., 2011; Fig. 8).

Con sid er ing the Rb frac tion ation in dex, sig nif i cant dif fer -
ences in Rb (419 to 575 ppm for Karakaya; 37 to 80 ppm for
Topkaya-Yürükkaracaören) point to dif fer ences in the magma
sources that formed the Karakaya and Topkaya- Yürükkara -

caören rock groups. The geo chron ol ogi cal data and geo chem i -
cal dis crim i na tion di a grams also sup port these sug ges tions.

The Sr and Nb iso tope ra tios of the Karakaya and Topkaya -
-Yürükkaracaören units re veal that their re spec tive mag mas
can not de rived from the same source magma. The Karakaya
gran ite dif fers from the Topkaya and Yürükkara caören mag matic 
units in its higher (87Sr/86Sr)i (0.7096436–0.7109025) and lower
(143Nd/144Nd)i (0.512178–0.512243) iso to pic ra tios. Al though the
low (87Sr/86Sr)I (0.7055928–0.7061354) and high (143Nd/144Nd)i

(0.512502–0.512594) val ues of the Topkaya and Yürükkara -
caören units in di cate an Ocean Is land Ba salt (OIB)-like magma
source (Fig. 9), the same iso to pic sig na ture may be in dic a tive of
typ i cal Vol ca nic Arc mag mas. The low eNd and rel a tively higher
Mg# val ues of the Topkaya and Yürükkaracaören mag matic
units in di cate a magma de rived from a con ti nen tal lithospheric
man tle source. Fur ther more, low eNd and 87Sr/86Sr ra tios of the
Topkaya and Yürükkaracaören mag matic rocks in di cate that
metasomatized man tle can be a source. These iso to pic ra tios
may rep re sent dif fer ent magma sources and/or dif fer ent de grees 
of con ti nen tal con tam i na tion. On the Zr/Nb-Zr di a gram, it is seen
that the mag mas form ing all mag matic units were widely ex -
posed to crustal con tam i na tion dur ing crys tal li za tion (Fig. 10A).
Sr iso tope ra tios are seen in the 87Sr/86Sr ver sus Sr di a gram
(Briqueu and Lan ce lot, 1979; Nel son, 2003); while crustal con -
tam i na tion of ~40–60% is in ferred dur ing the em place ment of the 
magma form ing the Topkaya and Yürükkaracaören mag matic
units, this ra tio rises to >80% in the Karakaya gran ite (Fig. 10B).

Mag matic rocks of study area have been plot ted on Th/Yb
ver sus Ta/Yb di a grams (Pearce et al., 2005) with the aim of re -
veal ing the magma source (Fig. 11A). These ra tios are al most
in de pend ent of the ef fects of frac tional crys tal li za tion and par tial 
melt ing. Th/Yb and Ta/Yb ra tios may in di cate magma source
vari a tions and crustal as sim i la tion. The high Th/Yb ra tios in the
mag matic units of the study area, which have sim i lar dis tri bu -
tions to the Eocene gra nitic rocks of north-west Anatolia, are re -
mark able. An in crease in Th/Yb ra tios caused by en rich ment in
Th con tent (av er age 46.6 ppm in the Karakaya gran ite,
12.4 ppm in the Topkaya granitoid and 6.2 ppm in the Yürükka -
ra caören sub-vol ca nic rocks) may be ex plained by subduction-
 re lated pro cesses and metasomatism of man tle ma te rial. Sub -
duction com po nents cause en rich ment of Th rather than of Ta
and Yb. In ad di tion, crustal con tam i na tion can in crease the
Th/Yb ra tio.
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The dis tinc tion be tween source con tam i na tion and crustal
as sim i la tion can be more eas ily de fined by us ing the Th/Y ver -
sus Nb/Y di a gram (Pearce, 1983). On the Th/Y ver sus Nb/Y di -
a gram, all granitoid sam ples plot along a line with Th/Nb = 1, re -
flect ing a magma source which was af fected by subduction
zone en rich ments (Fig. 11B). Sim i larly, it is seen that the pa ren -
tal magma source form ing the Topkaya granodiorite and

Yürükkaracaören sub-vol ca nic rock groups may be en riched in
subduction-re lated and/or crustal com pounds ac cord ing to the
Rb/Y ver sus Nb/Y di a gram (Ed wards et al., 1991). In ad di tion, it
is clear that within-plate en rich ment is also ef fi cient, as well as
sub du ction/crust in ter ac tion, on the magma source form ing the
Karakaya gran ites (Fig. 12A). 
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CRYSTALLIZATION EVOLUTION 
OF MAGMAS AND MIXING

A Sr ver sus MgO di a gram, which shows the con trols on the
crys tal li za tion of ferromagnesium min er als at me dium to high
tem per a tures, can be used to eval u ate the crys tal li za tion of
mag mas. The Sr ver sus MgO dis tri bu tion di a gram here shows
that the crys tal li za tion of magma form ing the granodiorite and
sub-vol ca nic mag matic units was con trolled by ferro mag nesi an
min er als. Feld spar played an im por tant role dur ing the crys tal li -
za tion of the gran ite magma (Fig. 12B). 

More over, Fe2O3, CaO, Al2O3, MgO de ple tions in the re sid -
ual magma could be ex plained by the crys tal li za tion of Ca-rich
plagioclases and mafic min er als such as am phi bole, bi o tite and
partly pyroxene. P2O5 and TiO2 are con sumed by the re ten tion
in ac ces sory min er als such as ap a tite and il men ite (Ma son and
Moore, 1966).

SiO2 ver sus CaO/(CaO + Na2O) and SiO2 ver sus
MgO/(MgO + Fe2O3) di a grams have been used to re veal the
source and frac tion ation of a magma (Fig. 13A, B). The
Topkaya granitoid and Yürükkaracaören sub-vol ca nic rocks are 
the crys tal li za tion pro d ucts of mag mas orig i nally re lated to each 
other. But, it is clearly seen that in the di a grams the Karakaya
gran ite is de rived from a magma source dif fer ent from that of
the Topkaya granitoid and Yürükkaracaören sub- vol ca nic
rocks. Dur ing frac tion ation, CaO/(CaO + Na2O) and MgO/(MgO 
+ Fe2O3) con cen tra tions should pro duce ex po nen tial trends
with in creas ing SiO2 (Johnston, 2001). How ever, the
CaO/(CaO + Na2O) and MgO/(MgO + Fe2O3) con cen tra tions
show lin ear trends with in creas ing SiO2. These lin ear re la tion -
ships pro vide ev i dence of mix ing.

The pres ence of some spe cific tex tures within the host rock
and en claves points to co eval crys tal li za tion and magma mix ing 
(S³aby and Mar tin, 2008). Also the pres ence of microgranular
en claves of var i ous sizes with dif fer ent com po si tions in the host
rocks may re flect the na ture of the Karakaya and Topkaya
granitoid, show ing var i ous chem i cal com po si tions within the
dis crim i na tion di a grams. The de vel op ment of some spe cific
tex tures in the mag matic rocks of the study area is also a fin ger -
print of magma mix ing, which may also be re vealed by geo -
chem i cal dis crim i na tion di a grams.

When fel sic magma and more mafic mag mas are mixed,
some spe cific tex tures may re sult, such as the poikilitic K-
 felspar, quartz-hornblende ocellar tex ture and small lath- sha -
ped plagioclases in side coarse plagioclases (see Pe trol ogy
sec tion) (Didier and Barbarin, 1991) ob served in the mag matic
rocks of the study area. When fel sic and rel a tively more mafic
mag mas are mixed in melt form, fine-grained calcic plagio clase, 
hornblende and/or bi o tite min er als oc cur in the hy brid sys tem.
K-feld spars con tain ing these fine crys tals or coarse plagio -
clases con tain ing small lath-shaped plagioclases as in clu sions
can form in an equil i brated hy brid sys tem. Ad di tion ally, quartz
may crys tal lize in the early phase of mix ing and form a cool ing
sur face for some mafic min er als in the equil i brated hy brid sys -
tem. Thus, fine-grained mafic min er als at tached around quartz
crys tals can be ob served (Hib bard, 1991). 

Crys tal line dif fer en ti a tion and/or con ti nen tal con tam i na tion
may also af fect crys tal li za tion af ter the mix ing of mag mas.
When a Y ver sus Rb di a gram, ex press ing crys tal dif fer en ti a tion
ten den cies, is con sid ered ac cord ing to the min eral crys tal li za -
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tion of the mag matic units as re vealed by Keskin (2002), it is
seen that the gran ite sam ples are in close re la tion with the dif -
fer en ti a tion vec tor 7. In this sit u a tion; it may be said that the
magma giv ing rise to gran ite of fel sic com po si tion shows con -
for mity to a 30% am phi bole, 40% plagioclase, 20% bi o tite and
10% quartz crys tal dif fer en ti a tion ten dency. It has been ob -
served in the same di a gram that the other rock groups show
ten den cies in par al lel with the vec tor 5. Forty per cent am phi -
bole, 50% plagioclase, 5% clino pyroxene and 5% ortho -
pyroxene crys tal dif fer en ti a tion is fore seen for this magma of in -
ter me di ate char ac ter (Fig. 13C).

TECTONIC REGIME

Im mo bile trace el e ments such as Ti, Zr, Y, Nb and Hf can be
used to clas sify mag matic rocks ac cord ing to their tec tonic set -
ting (Pearce and Cann, 1973; Pearce et al., 1984; Pearce,

1996). Pearce et al (1984) pro posed Rb-(Yb + Ta) and Rb-(Y +
Nb) di a grams to de ter mine the tec tonic set ting of granitoids. On
the Rb-(Yb + Ta) and and Rb-(Y + Nb) di a grams, the Karakaya
gran ite show syn-COLG char ac ter is tics, whereas granodiorite
and sub-vol ca nic units ex hibit VAG char ac ter is tics (Fig. 14A, B).
On the other hand, in the Hf-Rb/30-Ta × 3 tri an gu lar di a gram sug -
gested by Har ris et al. (1986), the gran ites are of col li sion char ac -
ter, while the other mag matic units show col li sion-re lated arc
granitoid char ac ter (Fig. 14C). Al though the Karakaya gran ite
plots on the syn-col li sion part of the tec tonic dis crim i na tion di a -
grams, the pres ence of pos si bly more mafic end-mem ber MMAs
within the gran ites may im ply a lower con ti nen tal crust -like
source. MMAs in the Karakaya gran ite in di cate the pres ence of a
more mafic end mem ber. Be cause the Karakaya gran ite sam -
ples plot along a line with Th/Nb = 1 (see Na ture of the Mag mas
sec tion), the mafic magma in jec tions into the con ti nen tal crust
may ac tu ally be ex plained as vol ca nic arc and en riched within -
-plate oc cur rences. These more mafic mag mas may rise through 
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the con ti nen tal crust, heat ing and par tially melt ing it (Shellnutt et
al., 2011; Zheng et al., 2016 and ref er ences therein). The melt ing 
of con ti nen tal crust may in con se quence pro duce Syn-Colg char -
ac ter gra nitic rocks in the re gion.

GEODYNAMIC EVOLUTION 
OF THE MAGMATIC UNITS

Com par i son of the rock units rep re sent ing the magmatism
de vel op ing dur ing clo sure of the north ern branch of the Neo-
 Tethys af ter the col li sion of the Anatolide-Tauride Plat form with
the Sakarya Con ti nent (Har ris et al., 1994; Altunkaynak, 2007;
Altunkaynak et al., 2012a; KarslÏ et al., 2020) is given in Ta ble
2. All mag matic units (Karakaya gran ite, Topkaya granitoid and
Yürükkaracaören sub-volcanites) are lo cated among the north -
west ern Ana to lian Su ture Zone granitoids (Altunkaynak, 2007)
or north west ern Anatolia south ern belt granitoids (Altunka ynak
et al., 2012a) and it is ac cepted that they were formed as a re -
sult of sim i lar geo log i cal events. These mag matic suites show
changes from calc-al kali to high K calc-al kali (KöprübaþÏ and
Aldanmaz, 2004; Okay and SatÏr, 2006; KaracÏk et al., 2008;
Sunal et al., 2019) and even to shoshonitic com po si tion
(Altunkaynak et al., 2012b). The granodiorite and sub-vol ca nic
units are Na se ries-calc-al ka line in char ac ter, while the gran ite
shows a shoshonitic char ac ter. Al though the Karakaya gran ite
does not show al ka line ten dency in the main el e ment ox ide dis -
crim i na tion di a grams, its al ka line en clave and flu o rite con tent
are in ter preted as traces of al kali magma con tri bu tion.

Petrographic, geo chem i cal, iso to pic and ra dio met ric data
from the study area show that the Yürükkaracaören sub-vol -
ca nic units show very sim i lar prop er ties to the Topkaya grano -
diorites; in close re la tion with Topkaya pluton, they could be
sub-vol ca nic apophyses of the Topkaya pluton. Sim i larly,
there are many vol ca nic equiv a lents of Eocene plutons in
north west ern Anatolia to the north of the �zmir-An kara- Erzin -
can Su ture Zone (Keskin et al., 2008; Altunkaynak and Dilek,

2013; Ersoy and Palmer, 2013; Gülmez et al., 2013; Elmas et
al., 2016; KasapoÈlu et al., 2016; Sunal et al., 2019; Göçme -
ngil et al., 2019).

The geo log i cal-pet ro log i cal-geo chem i cal and geo chron ol -
ogi cal data lead to a geodynamic evo lu tion model sug gested for 
the for ma tion of the mag matic rocks of the study area.

The clo sure of the north ern and south ern branches of
Neo-Tethys have been very in flu en tial in shap ing the geo log i cal 
struc ture of Tur key. This clo sure and con ti nent-con ti nent col li -
sion are known to have con tin ued un til the end of the Late Cre -
ta ceous and even un til the Paleocene (~70 Ma; Fig. 15A). The
subduction of the Neo-Tethys from the Mid dle Tri as sic to the
Cre ta ceous (Okay, 2011) to wards the north and the iso to pic
ages taken from blueschist and eclogites in di cate an Albian
(~105 Ma) age (Okay et al., 2006).

Altunkaynak (2007) sug gested that the age of su ture zone
granitoids in north west ern Anatolia is be tween 52–48 Ma. This
study shows that Karakaya gran ite is 59.13 ±1.87 Ma old.
There fore, it is thought that the su ture zone granitoids may be
be tween 60–48 Ma old. Mafic magma may have been pres ent
at the lower con ti nen tal crust-up per man tle bound ary (dom i -
nantly lower con ti nen tal crust-like char ac ter) to gether with in -
tense heat trans fer from an asthenospheric win dow opened as
a re sult of the sink ing lithospheric slab dur ing this in ter val (Fig.
15B; Okay and SatÏr, 2006; Altunkaynak et al., 2012a). The
Anatolide-Tauride Plat form col li sion with the Sakarya Plate re -
lated to the clo sure of the Neo-Tethys and con ti nen tal crust
thick ness has in creased in the col li sion zone. The magma
upwelling as a re sult of the re sult ing par tial melt ing in the lower
crust strongly in ter acted with the con ti nen tal crust (~80% in the
model di a gram plot ted ac cord ing to the iso to pic data). This may 
have pro duced magma of very acidic char ac ter. It is pos si ble
also that this acid magma formed the gran ites at this stage. 

Post-collisional VAG char ac ter mag matic rocks are ob -
served in dif fer ent parts of north-west Anatolia, on the bound ary 
of the TavêanlÏ-Sakarya Zone and within the TavêanlÏ Zone dur -
ing the Eocene (48–34 Ma; Altunkaynak, 2007; Okay, 2011). At
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T a  b l e  2

Com par a tive pet ro log i cal-petro gen etic char ac ter is tics of the mag matic units

Gran ite (Karakaya) Granodiorite (Topkaya) Sub-vol ca nic unit
(Yürükkaracaören)

Rock type tour ma line/bi o tite gran ite granodiorite/diorite por phyry diorite por phyry/
microdiorite por phyry

En clave al ka line char ac ter microgranular mafic microgranular mafic microgranular
(rare)

Dyke aplites aplites+mafic dykes mafic dykes

Con tact re la tion ship

closely con tact with ophiolites 

tec tonic con tact with 
meta mor phic rocks

closely con tact with ophiolites

closely con tact with meta mor phic
rocks

closely con tact with
ophiolites

 

not ob served

Magma char ac ter metaluminous/ shoshonitic 
and K se ries

metaluminous/calc-al ka line and Na
se ries

metaluminous/ calc-al ka -
line and Na se ries

Tec tonic dis crim i na tion col li sion-re lated granitoids (Syn-Colg) col li sion-re lated arc granitoids
(Post-Colg)

col li sion-re lated arc
granitoids (Post-Colg)

Assimilation/con tam i na tion crustal in ter ac tion is too high crustal in ter ac tion is low crustal in ter ac tion is low

eNd  –6.7/–7.9   –0.1/–0.7  –0.9/–1.1
87Sr/86Sr 0.714–0.716 0.705–0.706 0.705–0.706

Ar/Ar age 59.13 Ma (Selandian) 44.3 Ma (Lutetian) 44.11 Ma  (Lutetian)

Magma source
de rived from a magma gen er ated at the 

lower con ti nen tal crust-up per man tle
bound ary; col li sion-subduction re lated

subduction-re lated par tial melt ing of
lithospheric man tle-like source

differantiation from the
main granitoid magma

Em place ment deep deep and shal low shal low



this time, mafic magma has formed which par tial melt ing of the
con ti nen tal lithospheric man tle as so ci ated with astheno spheric
upwelling dur ing delamination of the sink ing lithospheric slab
af ter the col li sion (Fig. 15C). Var i ous in ter ac tions de vel oped be -
tween this mafic magma, de rived from the up per man tle, and
the more fel sic magma de rived from the lower con ti nen tal crust
(Fig. 16A), in the form of ther mal, chem i cal and me chan i cal
changes, de pend ing on the rhe o log i cal prop er ties of these
mag mas at dif fer ent depths in the crust. In this phase, re spon si -
ble for the for ma tion of granodiorite and sub-vol ca nic units,
magma em place ment in the con ti nen tal crust turned to wards a

more fel sic char ac ter with con ti nen tal crust in ter ac tion
(~40–50% in the model di a gram plot ted ac cord ing to the iso -
tope data). How ever, the par tial melt ing that con tin ued in the
lower con ti nen tal crust con tin u ally fed this magma cham ber
(Fig. 16B). At this stage, magma mix ing oc curred to gether with
chem i cal changes in the mafic and fel sic mag mas. Thus, a hy -
brid calc-al ka line granodioritic magma formed lead ing to var i -
ous mi cro scopic tex tural fea tures as so ci ated with the ther mal
changes tak ing place at this stage. At the same stage, mafic
gran u lar tex tured en claves de vel oped as a re sult of the magma
min gling, with in tense me chanic in ter ac tion of the mafic and fel -
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sic mag mas. The magma cham ber, con tin u ously fed, grew to -
wards the end of the third phase and dur ing this, rup ture of the
magma cham ber was able to oc cur (Fig. 16C). Magma flow oc -
curred to wards the out side from the rup tured magma cham ber,
cut ting through both the granodiorite bed rock and diorite por -
phyry sub-vol ca nic rocks. It is in ferred that the mafic to in ter me -
di ate vein rocks char ac ter ized by microgabbro por -
phyry/acicular am phi bole diorite por phyry com po si tions may
have be gun to form dur ing this phase.

Sur face pro cesses of these rocks, with ero sion and up lift,
may have be gun when em place ment of the in tru sive units in the 
study area was com pleted (Fig. 15D). 

CONCLUSION

The col li sion of the TavêanlÏ and Sakarya zones, dur ing
subduction af ter con sump tion of the Neo-Tethys, started in
the Paleocene. This con ti nen tal col li sion pro duced a het er o -
ge neous man tle that would gen er ate mag mas re lated to the
col li sion in cen tral-north west ern Anatolia. This het er o ge neous 
man tle source may have formed a re source for the magma -
tism that be gan in the Paleocene in dif fer ent parts of the re -
gion. A 40Ar/39Ar ra dio met ric age from bi o tite of the Karakaya
gran ite yielded a cool ing age of 59.13 ±1.87 Ma, while am phi -
boles from the Topkaya granodiorite and Yürükka ra caören
sub-vol ca nic rocks gave cool ing ages of 44.3 ±0.47 and 44.11
±0.89 Ma re spec tively. The Karakaya mag matic units are rep -

re sented by col li sion-re lated mag matic rocks and the Topkaya 
and Yürükkaracaören mag matic units rep re sent arc-re lated
magma prod ucts. The geo chem i cal el e ment dis tri bu tion and
iso to pic data of the granodiorites are quite sim i lar to those of
the sub-vol ca nic sam ples. This may in di cate a sim i lar magma
or i gin in jected as dif fer ent stocks in the re gion. The pet ro -
graph i cal tex tures of the Yürükaracaören subvolcanic rocks
may rep re sent the up per part of the Top kaya granitoid in the
study area. It is clear that the gran ite forms the first mag matic
prod uct along the north west ern sec tion of the �zmir-An -
kara-Erzincan Su ture Zone. This sug gests that the clo sure
evo lu tion of the Neo- Tethys in the north west ern Anatolia fol -
lows a scis sor-shaped pat tern from the east to wards the far
west of the clo sure. 

All geo log i cal, pet ro graph i cal, geo chem i cal, iso to pic and
geo chron ol ogi cal data in di cate that the gran ites formed be fore
the granodiorites and subvolcanic units. Subduction-re lated
magma caused the for ma tion of the Karakaya, Topkaya and
Yürükkaracaören gra nitic bod ies in the same geodynamic re -
gime though with dif fer ent tex tural fea tures and min eral com po -
si tion.
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APPENDIX 1 Geochemical analysis results of magmatic units in the study area

Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO Fe2O3 LOI TOTAL V2O5 Cr2O3 SO3 Cl Ni Cu Zn Ge As Se Br Mo Cd In Sb Te I Bi Tl Hg Pb Ba Co Cs Ga Hf Nb Rb Sn Sr Ta Th U W Zr Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

% % % % % % % % % % µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g µg/g
1 K-101 Karakaya medium-coarse grain biotite granite 3.68777 0.5838 14.02688 70.74718 0.08133 5.8158 1.194346 0.1613 0.03738 1.412715 0.8518 98.6002496 78 579.1 1203 565.6 5.6 0.8 29.5 0.8 1.4 0.5 2.1 1.9 0.5 0.7 2 1.2 1.5 0.7 2.6 1.3 102.3 303.4 4.4 64.4 19.5 4.1 22.2 385.1 4.4 188.6 2.2 43.7 10.3 227.3 129.1 12.8 41.6 70.8 15.3 15.1 na na na na na na na na na na
2 K-102 Karakaya biotite granite 3.57957 0.66954 14.0091 67.46488 0.08408 5.5703 2.360617 0.171 0.04512 1.63162 0.7008 96.2866829 80.8 514.7 1226 662.4 4.7 0.8 27.5 1.3 2.9 0.4 2 1.4 0.5 0.6 2.2 1.2 1.7 1.1 2.9 1.3 94.1 307.8 4.6 83.3 19.1 6.1 21.7 390.6 3.7 184.9 2 42.4 12.5 137.4 122.6 10.3 49.2 80.1 14.4 25.4 na na na na na na na na na na
3 K-103 Karakaya biotite granite 3.88746 0.59004 14.19721 71.74224 0.08829 6.0016 0.847146 0.1639 0.0385 1.199254 0.7709 99.5266026 20.8 66.3 1140 590.6 3 0.9 28.6 1.7 1.5 1.1 2.5 0.6 0.5 0.7 2.1 2 3.2 14.1 4.4 1.9 99.3 329.8 7.1 83.2 19.6 5.5 23.3 413.1 4.1 194.7 3.8 44.1 12.2 327.5 138.6 10.1 65.8 102.9 47.6 51.6 na na na na na na na na na na
4 K-105 Karakaya enclave 3.92218 0.58942 14.07823 70.51165 0.08852 5.9359 1.920555 0.1829 0.05261 1.193089 0.5581 99.0330669 15.2 98.9 1232 449.1 3.2 0.8 37.9 1 1.5 0.4 0.8 1.8 0.5 0.7 2.4 1.2 1.5 0.8 3.8 1.6 145.4 302.7 7.2 70.9 19.2 4.8 23.3 402 3.9 196.6 2.6 41.6 18 248.6 129.4 10.5 48.9 82.3 11.1 15.7 na na na na na na na na na na
5 K-107 Karakaya tourmaline biotite granite 3.5891 0.64431 13.67535 72.05232 0.07362 5.5123 1.474559 0.1597 0.06176 1.397804 0.6496 99.2903572 46 313.6 1269 551.9 4.4 0.8 39.6 1.1 2.5 0.5 1.1 3.4 0.5 0.7 2.7 1.2 1.3 0.7 3.3 1.8 135.9 268.5 4.4 60.3 18.6 5.1 24.4 402.4 5.5 157.3 2.7 44.7 12.2 228.4 129.7 9.6 59.4 93.8 13.9 21 na na na na na na na na na na
6 K-109 Karakaya biotite granite 3.85583 0.57188 13.9178 71.65773 0.08686 5.6332 1.234731 0.1624 0.05925 1.408027 0.6665 99.2541007 85.9 584.5 1421 756.8 4.6 0.8 44.3 1.1 1.7 0.4 1.4 3.8 0.5 0.7 2.3 0.9 1.3 0.6 3.4 1.4 180 258.6 4.6 102 18.6 4.5 23.5 401.6 4 170.8 2.7 48.2 17.2 224.9 126.8 10.8 60.4 94.9 14.9 25.4 na na na na na na na na na na
7 K-111 Karakaya medium-coarse grain biotite granite 3.72736 0.60663 13.16858 72.94518 0.06526 5.4319 1.151316 0.1761 0.04315 1.521916 0.6555 99.492866 151 763 157.9 776 5.7 1.4 30.3 1.5 1.5 0.7 2 4.7 0.7 0.7 2.2 1.2 2 1.4 3.4 2.4 112.2 269 8.9 66.3 19.2 4.9 27.4 419.7 4 207.4 1.8 51.3 19.4 170.2 159.7 11.8 49.9 87.4 8.16 25.8 3.65 0.66 2.24 0.33 1.63 0.3 0.97 0.16 1.33 0.21
8 K-113 Karakaya biotite granite 3.79987 0.68992 13.72412 71.99589 0.0882 5.6839 1.248226 0.1723 0.04933 1.475369 0.6555 99.5825438 72.5 580 1269 869.8 5.8 0.7 31.2 2.2 3 0.6 2.7 2.7 0.5 0.7 1.4 1.2 1.5 2.1 3.6 1.8 119.9 303.1 4.7 70.6 21 4.1 24.1 403.5 4.9 186.9 3 51.3 14.8 307.2 155.4 12.3 63.8 101 19.9 25.5 na na na na na na na na na na
9 K-114 Karakaya medium-coarse grain biotite granite 3.88261 0.61995 13.5098 72.30971 0.07829 5.7911 1.04418 0.1359 0.09838 1.414456 0.7372 99.6216685 120.9 813.9 1730 1288 9.3 0.8 49.5 1.4 2.9 0.8 2.9 3.3 0.5 0.7 2 0.9 1.1 2 4.1 2.8 161.7 324.3 8.3 61.8 19.6 4.5 21.1 398.5 4.3 179.8 3.4 41.9 19.6 377.1 128.8 18.6 57 82.1 16.3 29.3 na na na na na na na na na na
10 K-115 Karakaya medium-coarse grain biotite granite 3.72016 0.65511 13.34416 72.76146 0.08487 5.596 1.181821 0.1636 0.04803 1.437549 0.6963 99.6891737 111.75 671.5 713.45 822.9 5.75 1.05 30.75 1.85 2.25 0.6 2.35 3.7 0.5 0.7 1.8 0.9 1.5 1.75 3.5 1.8 116.05 286.05 6.8 68.45 20.1 4.5 25.75 411.6 4.45 197.15 3 51.3 17.1 238.7 157.55 12.05 56.85 94.2 14.03 25.65 na na na na na na na na na na
11 K-116 Karakaya tourmaline biotite granite 3.73879 0.66916 14.07358 72.16295 0.09867 5.6602 0.859497 0.2013 0.02863 1.479585 0.6037 99.5761234 140.2 943.4 1448 604.2 8.4 0.9 33.5 0.8 1.3 0.8 0.7 3.2 0.5 0.7 1.2 1.2 1.5 0.4 3.9 1.8 106.3 260.6 7.9 58.6 20.3 5.3 24.8 410.8 3.6 196.5 4.1 51.2 14.3 300.5 143.1 9.4 45.8 81 8.8 17.8 na na na na na na na na na na
12 K-117 Karakaya tourmaline biotite granite 3.75746 0.48688 14.19367 72.51369 0.08203 5.7992 0.74059 0.1729 0.04819 1.189686 0.6369 99.621261 23.5 107.4 1203 561 3.7 0.8 27.3 0.9 2.9 0.6 1.2 1.8 0.5 0.7 1.4 1.2 1.5 5.7 3.6 1.8 110.9 293.2 7.5 66.3 20.1 4.1 24.2 407.2 4.7 183 2.8 42.9 14.3 302.1 125.3 10.7 55.9 88.1 13.7 24.8 na na na na na na na na na na
13 K-118 Karakaya tourmaline biotite granite 3.69936 0.57434 13.68652 70.51001 0.08576 5.6224 1.850791 0.1857 0.06113 1.698595 0.7157 98.6903198 8.7 103.3 1448 773.1 7.9 0.8 41.1 1.3 3.1 1.2 1.6 1.8 0.5 0.7 2.3 1.1 0.9 2.7 3.9 2.7 127.6 281.8 5 79.9 19.8 5.1 23.1 381.7 4.6 182.7 5.5 42.8 12.5 374.6 128.2 9.3 49.6 81 8.4 15.7 na na na na na na na na na na
14 K-119 Karakaya tourmaline biotite granite 3.71655 0.52475 13.27187 73.20116 0.08288 5.4059 0.956377 0.2099 0.05415 1.5014 0.7229 99.6478592 77.6 639 1357 808.6 5.9 0.8 33.7 1.1 2.5 0.7 1.8 3.1 0.5 0.7 1.8 1.2 2.2 2.6 3.7 2 119.8 254 7.2 70.7 19.1 4.7 24.7 365.5 4.8 162.2 4.5 50.7 11.1 385.6 142.2 12 70.2 108.1 29.7 33.9 na na na na na na na na na na
15 K-12 Karakaya alkali feldspar granite 3.84359 0.51659 13.06595 71.63861 0.07082 5.4841 1.395121 0.2281 0.06018 1.406326 0.7466 98.456048 110 342 7.5 435.7 3.8 1.4 27.9 1.6 3.8 0.6 1.5 3.3 0.8 0.7 0.7 1.3 2.3 1.2 3.6 2.1 117.7 251 5.9 59.1 19.9 4.6 25.6 406.6 4 199.3 1.8 44.6 11.7 103.2 132.8 11.1 55.9 94.8 8.38 25.4 3.44 0.61 2.1 0.3 1.52 0.28 0.92 0.17 1.3 0.2
16 K-123 Karakaya tourmaline biotite granite 3.71141 0.42476 14.17276 72.74581 0.06981 5.6092 0.599924 0.1775 0.02944 1.172302 0.973 99.6858822 12.8 31.6 734.5 285.5 3.6 0.8 35.5 1 14.1 0.5 1.3 5.9 0.5 0.7 2.4 0.9 1.5 0.5 3.4 1.4 109.7 257.4 7.6 71.3 20.4 4.2 24 385.9 6.9 158 2.7 54.2 37.9 197.6 136.2 20.8 61.7 68.3 15.1 23 na na na na na na na na na na
17 K-124 Karakaya tourmaline biotite granite 3.45466 0.60991 14.0662 70.36476 0.09194 5.8392 1.202941 0.2195 0.08673 1.67219 0.7305 98.338558 94.9 719.7 808.2 542.4 4.9 0.8 34.6 0.5 4.2 0.4 1.3 3.1 0.5 0.7 2 1.2 1.5 0.7 2.8 0.9 130.5 308.9 4.8 76.4 19.2 5.4 21.3 381.5 4 191.6 4.9 45.2 14.4 97.2 125.6 11.5 50.6 86.6 17.2 18.4 na na na na na na na na na na
18 K-125 Karakaya enclave 3.76955 0.59693 13.85016 72.02721 0.08895 5.5977 0.999091 0.2219 0.05139 1.619945 0.6711 99.4939495 68.9 468.8 738.7 603.3 4.2 0.8 36.8 0.9 3.1 0.4 1.3 2.9 0.5 0.7 2.9 3.8 6.5 1.4 3.1 1.3 115 288.9 6.9 93.9 20.5 5.1 25.8 395.4 5.1 185.2 2.3 53.3 17.6 192.5 154.6 12 81 157.8 84.7 94.5 na na na na na na na na na na
19 K-126 Karakaya tourmaline biotite granite 3.82858 0.48425 13.84627 72.63218 0.07155 5.6716 0.758852 0.1842 0.04163 1.245742 0.8708 99.6356912 61.4 186.8 371 360.6 3.7 1.1 31.7 1.3 8.95 0.6 1.4 4.6 0.5 0.7 1.55 1.1 1.5 0.85 3.5 1.75 113.7 254.2 6.75 65.2 20.15 4.4 24.8 396.25 5.45 178.65 3 49.4 24.8 150.4 134.5 15.95 58.8 81.55 11.74 24.2 na na na na na na na na na na
20 K-128 Karakaya biotite granite 3.44044 0.55936 13.93264 70.5518 0.10344 5.8943 0.963323 0.2551 0.06967 1.536806 0.6627 97.9695638 26.6 209.4 735.2 511.9 4 0.8 41 1.1 4.5 0.5 1.3 2.7 0.5 0.7 1.6 1 1.8 0.8 2.9 1.3 154.4 293.5 4.7 89.1 19.1 6 25.2 397.8 4.5 181.8 2.6 54.4 17.6 118.7 157.5 12.7 62.3 101.9 25 28 na na na na na na na na na na
21 K-129 Karakaya tourmaline biotite granite 3.6271 0.51922 13.92681 72.67955 0.0754 5.8499 0.829793 0.1837 0.04141 1.2679 0.6327 99.6334247 26.2 139.1 654.6 434.6 3 0.9 35.4 1 3.5 0.4 1.2 1.8 0.6 0.7 2.6 0.9 1.5 0.8 3.1 1.6 125 271.7 4.1 70.6 18.3 6.1 24 394.1 5 181.2 4.3 47.1 14.9 143.5 138 11.2 52.1 87.8 8.7 21.7 na na na na na na na na na na
22 K-130 Karakaya biotite granite 3.94112 0.55351 13.48441 73.09643 0.08718 5.4809 0.998228 0.1628 0.06965 1.337608 0.6665 99.8783361 42.9 282.85 775.3 553.85 3.6 0.8 41.45 0.6 4.05 0.6 1.55 3.05 0.5 0.7 2.15 1.7 1.5 1.8 3.7 1.4 146.65 308.95 8.2 91.8 19.8 4.5 24.1 381.45 4.8 218.6 3 50.2 19.55 254.2 138.1 12.15 64.65 103.05 23.25 27.6 na na na na na na na na na na
23 K-131 Karakaya biotite granite 3.83994 0.55891 13.36218 73.43506 0.07783 5.3728 0.99911 0.1565 0.06822 1.393144 0.5928 99.856557 79.7 549 768.1 698.4 4.8 0.8 42.1 0.7 3.7 0.5 1.5 3.3 0.5 0.7 2.3 1.2 1.5 2.4 3.4 1.4 139.9 269.9 5.6 90.2 18.6 5.2 23.1 371.7 5.1 194.6 2.7 49 17.2 221 134.6 11.1 58.8 93.1 15.8 22.1 na na na na na na na na na na
24 K-132 Karakaya medium-coarse grain biotite granite 4.04157 0.54813 13.60558 72.75847 0.09646 5.5883 0.997331 0.1691 0.07106 1.2824 0.7401 99.8984011 6.1 16.7 782.5 409.3 2.4 0.8 40.8 0.5 4.4 0.6 1.6 2.8 0.5 0.7 2 1.1 2.3 1.2 4 1.4 153.4 348 10.8 93.4 21 3.8 25.1 391.2 4.5 242.6 2.6 51.4 21.9 287.4 141.6 13.2 70.5 113 30.7 33.1 na na na na na na na na na na
25 K-133 Karakaya biotite granite 4.02718 0.44495 13.87368 72.80848 0.07859 5.8863 0.893601 0.1365 0.05055 1.110306 0.5827 99.8927268 6.6 12.2 723.7 414.5 2.6 0.8 37.9 1.1 5.4 0.9 1.4 1.2 0.5 0.7 2.1 0.8 1.8 9.2 3.1 2 144.3 300.1 8 85.1 19.4 4.3 20.7 393.4 4 197.2 2.7 46.1 22.3 234.7 116.1 8.8 50.8 88.9 18.7 20.7 na na na na na na na na na na
26 K-134 Karakaya tourmaline biotite granite 3.57446 0.49934 13.14967 72.87557 0.06716 5.4473 1.22398 0.2042 0.06217 1.415701 0.7283 99.2477329 130 539 143.9 692.1 4.6 1.2 44 1.6 3.9 0.8 2.7 5.8 0.8 0.8 1 1.3 2.2 1.3 3.2 2.5 146.7 264 9.1 75.9 19.3 4.9 24.8 407.4 4 217.7 1.7 49.1 19.4 192.4 153.7 11.9 41 77.2 7.58 25.6 3.6 0.69 2.33 0.34 1.62 0.31 0.98 0.18 1.28 0.23
27 K-135 Karakaya medium-coarse grain biotite granite 3.89507 0.48935 13.47364 72.4702 0.06199 5.3971 0.83914 0.2086 0.04411 1.357239 0.7462 98.9826434 124 14 7.5 384.6 2.3 1.3 32 0.9 4 0.7 1.1 3.9 0.8 0.8 3.8 1.3 2.2 1.4 3.7 2.2 127.5 240 9 88 20.7 5.5 27.5 452.1 6 200.4 1.8 49.3 26.4 130.5 153.6 10.1 47.7 84.7 7.68 23.2 3.37 0.58 1.93 0.29 1.51 0.28 0.93 0.16 1.24 0.21
28 K-136 Karakaya biotite granite 3.70234 0.5219 14.09566 70.76824 0.07472 5.7342 1.418487 0.1904 0.0673 1.349347 0.6737 98.5961695 22.4 171.6 661.7 357.5 3.4 0.7 36.5 1.3 4.3 0.4 0.8 1.8 0.5 0.7 2.3 1.2 1.3 0.7 2.9 1.6 119.6 281.1 4.4 68.3 19.7 4.8 22.2 382.1 3.9 184.4 2.4 45.7 13.2 104 139.9 10.3 56.8 94.4 12.8 23 na na na na na na na na na na
29 K-137 Karakaya biotite granite 3.6872 0.45616 13.21071 73.76505 0.0749 5.693 0.911476 0.1326 0.04469 1.17569 0.5338 99.6853787 26.8 131.6 918 604.9 3 0.8 41.3 0.7 3.6 0.5 1 3.3 0.5 0.7 2.2 1.2 1.5 0.8 3.1 2.1 167.2 273.2 11.4 83.4 18.5 3.7 20.3 385.7 3.6 180 2.7 42.7 20.8 264.4 112.6 7 44.3 79.5 16.1 17.3 na na na na na na na na na na
30 K-138 Karakaya biotite granite 3.85696 0.4895 13.68762 72.72249 0.07419 5.8821 1.184564 0.1224 0.05811 1.137752 0.74 99.9557139 11 51.2 745.2 454.6 3.7 0.8 35.2 1.3 5.5 0.5 1.5 3.5 0.5 0.7 2.4 1.2 1.5 18.3 3.6 1.4 139.6 272.5 12.8 85.5 20.7 5.3 22.9 407.5 7.7 193.6 2.9 48 20.9 335.9 143.1 11.3 58.4 91.3 12.3 22.1 na na na na na na na na na na
31 K-139 Karakaya enclave 3.83569 0.54287 13.62404 72.68949 0.07493 5.6404 1.185291 0.1527 0.05249 1.247124 0.6914 99.7363816 53.3 336.8 821.3 409.2 4.2 0.8 40.2 1.3 3.9 0.5 1.3 2.4 0.5 0.7 1.6 1.2 1.5 0.8 3 1.5 133.1 282 7.4 72 19.9 5.3 24.3 387 4.3 193.1 2.3 50.4 17.2 189.5 138.6 11.8 50.1 88.7 15 20.7 na na na na na na na na na na
32 K-140 Karakaya biotite granite 3.84779 0.58786 13.76655 72.5309 0.10752 5.4532 1.000854 0.1606 0.04607 1.218468 0.7545 99.4742927 7.3 47.8 700 342 3.5 0.8 35.8 0.9 2.7 0.5 0.9 0.8 0.5 0.7 2 1.3 1.9 0.6 3.6 1.2 112.7 261.7 4.6 67.8 20 5.3 23 368.4 4.3 183 2.4 47.3 16.5 158.2 129.1 11.1 57.5 99.3 13.4 22.5 na na na na na na na na na na
33 K-141 Karakaya medium-coarse grain biotite granite 3.50031 0.66252 13.72518 71.62934 0.07972 5.5387 1.244431 0.1767 0.06885 1.447604 0.7616 98.8349124 77 607.9 894.4 397.9 6 0.8 37.8 0.6 2.9 0.4 1.2 3.6 0.5 0.7 2.2 1.2 2.1 3.4 3.2 1.1 135.4 299.2 4.8 71.3 18.6 4.4 22.7 376.1 4.2 185 2.4 41.5 11.3 85.5 129.1 13.5 70.6 108.2 33.3 34 na na na na na na na na na na
34 K-142 Karakaya medium-coarse grain biotite granite 3.78546 0.6 13.25457 72.2292 0.07451 5.4044 1.25782 0.2006 0.06164 1.480366 0.7562 99.1047748 138 650 92.8 384.2 6.4 1.4 32.8 1.2 3 0.5 1 3.3 1.4 0.9 3 1.2 2.2 0.9 4.1 2.3 123.5 257 8 58.2 19.5 4.9 24.2 412.3 4 217.5 1.7 50 14.3 154.4 147.2 11.7 63.3 107.4 9.32 27.6 3.43 0.63 2.07 0.32 1.59 0.28 0.94 0.16 1.23 0.22
35 K-143 Karakaya biotite granite 3.7004 0.60375 13.48157 72.59059 0.07974 5.5517 1.076037 0.1658 0.05993 1.281074 0.6814 99.2719279 19.7 73.8 688 331.8 4.1 0.8 38.7 0.6 2.7 0.5 0.9 2 0.5 0.7 2.2 1.2 1.5 6.5 3.3 1.5 133.1 270.5 6.3 69 19.4 5.5 24 373.8 4.8 183.2 1.8 48.7 15 159.3 138.7 11.9 52.6 82.7 17.2 25.8 na na na na na na na na na na
36 K-146 Karakaya enclave 3.9402 0.91395 14.62107 70.21803 0.14057 5.2069 1.577165 0.263 0.05529 1.753009 0.5348 99.2240535 13.5 38.5 646.7 252.7 4.4 0.8 42.5 0.8 0.8 0.4 0.4 1.4 0.5 0.7 0.6 1.1 1.3 1.2 3.5 1.3 85.8 306.3 7.1 98.1 21.8 6.1 22.9 509.3 5.7 172.7 2.6 42.5 17.4 111.9 177.1 15.6 68.8 116.1 18.6 34.9 na na na na na na na na na na
37 K-147 Karakaya biotite granite 3.51384 0.5212 13.40385 73.2566 0.08299 5.8838 0.906656 0.1484 0.03584 1.182316 0.5633 99.4987817 31.9 150.5 726.5 404.8 2.6 0.8 38.9 0.9 4.3 0.5 1.1 1.5 0.5 0.7 2.3 0.8 1.5 1.8 3.1 1.4 120.7 276.6 7.4 83.7 19.5 5 21.4 390.9 4.3 179.9 2.5 44.4 26.5 155.8 115.9 7.4 44.2 75.6 8 10 na na na na na na na na na na
38 K-148 Karakaya biotite granite 3.49945 0.64267 13.7447 71.39759 0.08694 5.7345 1.32715 0.1686 0.06104 1.547241 0.7097 98.9195626 111.7 950.3 954 524.5 4.6 0.8 42.3 1.3 2.9 0.4 0.9 3.8 0.5 0.7 2 1.2 2 0.8 3.2 0.8 156.3 281.3 4.8 97.2 18.7 5.6 23.3 389.2 5 192.8 2.2 42.9 16.9 80 133.2 10.6 51.6 87.2 18.1 20.7 na na na na na na na na na na
39 K-149 Karakaya tourmaline biotite granite 3.59657 0.59871 13.61445 71.50264 0.08078 5.6736 1.277828 0.1741 0.06489 1.445597 1.3549 99.3839938 na na na na na na na na na 0.4 na na 0.5 0.7 na 1.2 na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na
40 K-150 Karakaya medium-coarse grain biotite granite 3.68374 0.55621 13.47224 71.50412 0.07482 5.608 1.229303 0.1791 0.06845 1.347224 2 99.723228 96.3 790.2 1413 677.6 5.4 0.7 35.8 1 3.5 0.6 0.8 12.1 0.5 0.7 2.6 1.2 1.7 1.9 3.2 1.9 132 271.5 4.2 87.1 19.9 4.2 23.9 400.1 5.7 189.6 3 48.3 16.7 239.7 130.6 11.1 71.2 112 17 29.6 na na na na na na na na na na
41 K-151 Karakaya biotite granite 3.9666 0.51888 12.98869 72.58775 0.06633 5.4544 0.898319 0.1967 0.06133 1.28998 0.6632 98.6921385 105 41.6 7.5 403.8 2.9 1.3 36.4 1.5 4.6 0.7 1.5 3.3 0.6 0.8 1 1.3 2.2 1.2 3.7 2.4 129.3 234 9.5 60.9 19.8 5 27.5 446.9 4 201.5 1.9 48 17.1 172.4 151.5 11.1 48 84.8 7.65 24.5 3.39 0.61 2.14 0.31 1.64 0.31 0.92 0.18 1.32 0.22
42 K-152 Karakaya medium-coarse grain biotite granite 3.6414 0.57728 13.54484 71.51632 0.07777 5.6414 1.253466 0.1766 0.0667 1.396002 1.6774 99.5692605 na na na na na na na na na 0.7 na na 0.6 0.8 na 1.3 na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na
43 K-154 Karakaya tourmaline biotite granite 3.72109 0.4753 13.34173 73.47332 0.09318 5.4368 0.822288 0.1776 0.03561 1.476971 0.7359 99.7897353 137.8 902 1493 766.5 7.8 0.8 37.1 1.3 5.7 0.5 1.3 2.7 0.5 0.7 2.6 1.2 1.5 19.4 3.9 1.9 122.8 252.9 10.5 76.1 20.5 4.5 24.5 394 4 181.2 3.8 50.1 22.6 344.2 139.8 8.8 46.8 80.2 14.1 14.8 na na na na na na na na na na
44 K-155 Karakaya biotite granite 3.79236 0.49689 13.38356 73.2104 0.07595 5.6371 0.966369 0.1483 0.05624 1.224901 0.7165 99.7086254 42.3 256.8 1317 701.7 2.6 0.8 32.8 1.3 1.2 0.5 1.9 2.9 0.5 0.7 1.7 1.2 1.5 7.5 3.9 1.8 127.3 268.6 9.2 76.8 20 3.3 23.2 392.3 4.5 192.4 2.8 48.7 19.4 286.1 141.9 10.1 61.5 95.9 16.8 27.8 na na na na na na na na na na
45 K-156 Karakaya biotite granite 3.73349 0.58715 13.35973 72.42548 0.08105 5.5875 1.664648 0.1633 0.04245 1.300872 0.6101 99.5557304 62.6 533.5 1253 651.3 5.4 0.8 43.5 1.2 2.3 0.7 1.2 3 0.5 0.7 1.7 1.2 2.4 20.9 3.9 1.3 135.8 275.9 5.8 76.5 20.1 5 22.7 404 4.3 183.7 2.1 46 22.4 274.2 135.2 9.3 65.1 103.3 29.8 29.2 na na na na na na na na na na
46 K-157 Karakaya tourmaline biotite granite 3.83352 0.50232 13.47326 73.27422 0.0662 5.8764 0.891879 0.129 0.07321 1.238523 0.6029 99.9614486 67 541.1 1449 1353 5.6 0.8 65.8 0.9 8.7 0.6 3 3 0.5 0.7 4.9 1.2 1.5 0.9 4 1.4 234.7 300.6 6.2 143.4 20.2 5.1 21.5 423.3 6 182 2.8 46.9 27.9 261.7 128.3 10.3 53.1 92.1 16.9 27.1 na na na na na na na na na na
47 K-158 Karakaya tourmaline biotite granite 3.87842 0.52293 13.13869 72.38261 0.06264 5.225 1.277917 0.1696 0.06134 1.783419 0.6402 99.1427315 189 869 182 524.4 6.1 0.9 35.1 1.5 5.4 0.7 1.7 3.7 0.8 0.9 2.7 1.3 2.3 1.1 3.3 2.3 132.1 241 8.1 74.3 20.7 4.7 25.3 412.6 13 226.6 1.8 46.4 19.7 151.4 143.8 11.3 33.7 65.6 6.49 21.9 3.26 0.62 2.1 0.31 1.57 0.29 0.92 0.17 1.31 0.22
48 K-159 Karakaya tourmaline biotite granite 3.59581 0.61502 13.58297 71.11598 0.0797 5.6645 2.0654 0.1468 0.0634 1.440518 0.6411 99.0111993 115.3 747.2 1253 711.6 4.6 0.8 34.5 1 3.2 0.5 1.3 4.2 0.5 0.7 1.8 1.2 1.5 0.7 3.6 1.9 136.2 279.7 4.6 92.1 19.4 5.6 23.4 401.1 4 192.2 2.6 41.6 15.9 180.4 141.2 9.6 46.7 84.9 13.1 17.3 na na na na na na na na na na
49 K-160 Karakaya tourmaline biotite granite 3.90364 0.54885 13.51914 72.15883 0.06659 5.681 1.74866 0.144 0.04595 1.097699 0.6396 99.5539972 9.2 60.7 1163 594.5 3.3 0.9 37.7 0.4 2.5 0.5 1.4 2.2 0.5 0.7 1.7 0.8 1.5 0.8 3.6 2 148.9 269.6 8.4 86.4 18.7 4.8 24.6 421.7 3.9 186.4 4.4 43 23.8 255.4 123.5 11 48.5 82 16.1 21.6 na na na na na na na na na na
50 K-161 Karakaya tourmaline biotite granite 3.87447 0.50405 13.09792 73.26468 0.07728 5.4039 1.331962 0.1571 0.04544 1.356327 0.6481 99.761124 53.9 401.15 1367 1032.75 4.95 0.9 36.15 0.9 3.15 0.5 1.75 3.55 0.5 0.7 1.8 0.8 1.5 1.3 3.85 2 132.2 255.75 12.8 81.55 19.8 4.95 26 406.35 5.6 188.65 4.8 47.45 28.95 387.15 138 11.55 60.1 97.1 16.15 20.25 na na na na na na na na na na
51 K-162 Karakaya medium-coarse grain biotite granite 3.84312 0.46035 12.68025 74.27298 0.08755 5.1317 0.928309 0.1695 0.0449 1.605069 0.6814 99.9051846 98.6 741.6 1571 1471 6.6 0.9 34.6 1.4 3.8 1.5 2.1 4.9 0.5 0.7 1.9 0.8 1 1.8 4.1 2.3 115.5 241.9 17.2 76.7 20.9 5.1 27.4 391 7.3 190.9 5.2 51.9 34.1 518.9 152.5 12.1 71.7 112.2 16.2 18.9 na na na na na na na na na na
52 K-163 Karakaya medium-coarse grain biotite granite 3.58155 0.56426 13.29003 71.4452 0.09523 5.3813 1.428059 0.1825 0.04809 1.628029 0.6759 98.3201374 149.5 1029.15 1379 1188 6.1 0.8 30.7 0.95 1.2 1.5 1.8 4.4 0.5 0.7 1.7 0.8 1.5 2.8 3.25 2.15 102.65 271.4 5.2 74.55 19.4 5.6 24.4 382.2 4.85 187.05 6.2 45.8 19.8 184.75 136.35 11.3 55.85 93.3 17.4 25.6 na na na na na na na na na na
53 K-164 Karakaya medium-coarse grain biotite granite 3.5698 0.5676 13.30346 68.81387 0.09162 5.2393 1.886045 0.1922 0.05687 1.843207 0.6963 96.2602601 163 1165 1345 848 6.2 0.7 30.1 0.8 1.1 0.4 1.3 4.4 0.5 0.4 1.7 1.2 0.9 1.2 3.3 1.9 110.3 270.3 4.8 71.2 18.9 4.4 24.3 382.5 4.8 179.8 2.6 40.7 23.2 105.7 124.5 10.6 50.6 84.6 16.1 27.1 na na na na na na na na na na
54 K-166 Karakaya enclave 3.91234 0.54794 13.2717 71.76229 0.08711 5.4265 1.813511 0.1794 0.03817 1.556291 0.6963 99.2915894 136 893.3 1413 1528 6 0.9 31.3 1.1 1.3 0.5 2.3 4.4 0.5 0.7 1.7 1.2 1.5 4.4 3.2 2.4 95 272.5 5.6 77.9 19.9 6.8 24.5 381.9 4.9 194.3 6.4 50.9 16.4 263.8 148.2 12 61.1 102 18.7 24.1 na na na na na na na na na na
55 K-167 Karakaya enclave 3.941 0.68544 13.80408 71.89138 0.07585 5.6615 1.166407 0.1584 0.03961 1.464101 0.7168 99.6044952 106.1 725.7 1749 1036 5.5 0.7 30.7 0.9 3 0.4 2.2 4 0.5 0.7 1.7 1.2 1.5 6.4 3.2 1.1 141.8 280.7 5.5 80.4 20.5 4.9 23.1 395 4.6 201.2 2.7 42.5 22.5 186.2 133.6 11.1 46.6 75.8 10.3 19.8 na na na na na na na na na na
56 K-168 Karakaya enclave 3.75419 0.54239 13.096 72.59551 0.0777 5.3999 1.11316 0.1825 0.07039 1.50604 0.7587 99.0965189 170 712 79.2 965.4 7.3 1.3 33.5 1.1 2.2 0.7 2.9 3.5 1.3 1.2 1 1.3 2.2 0.7 3.2 2.2 119.6 278 6.9 58.4 19.8 5.4 25.2 419.3 5 222.8 1.8 54.1 18.7 136.2 151.2 13.4 56.9 99.3 9.15 28.9 3.93 0.72 2.47 0.38 2.01 0.36 1.05 0.19 1.42 0.25
57 K-169 Karakaya biotite granite 4.14351 0.4475 13.53891 72.70821 0.0721 5.5803 1.071097 0.1245 0.03015 1.152931 0.9674 99.8365767 66.7 433.8 1326 1087 5.9 0.9 28.3 1.4 1.6 0.7 2.1 3.5 0.5 0.4 1.6 1.2 1.5 3.2 3.5 2.1 110.9 258.6 14.9 64.7 20.5 4 22.4 413.4 4.3 179.1 3.1 44.1 19.7 408.3 116 10.1 48 79.8 18.3 22 na na na na na na na na na na
58 K-170 Karakaya medium-coarse grain biotite granite 3.87397 0.5256 13.05633 73.25995 0.07162 5.2393 1.010478 0.1654 0.03661 1.440699 1.0496 99.7295666 105.3 697.3 851 746.5 5.3 0.8 29.8 0.5 1.4 0.5 2.2 4.5 0.5 0.7 1.6 1.2 1.7 3.8 3.7 1.6 110.4 236.6 9.1 64.3 19.2 5.7 27.9 402.5 5 178.4 4.2 48.3 16.9 231.5 143.5 10 67.9 107.4 29.8 34.7 na na na na na na na na na na
59 K-173 Karakaya tourmaline biotite granite 3.67787 0.69471 13.38076 72.63541 0.07722 5.7002 0.938225 0.1652 0.04387 1.518302 0.8966 99.7283711 120.8 903.2 965 891.8 4.5 0.8 36 1.1 2.7 0.5 3.8 2.5 0.5 0.7 2 1.2 1.9 0.8 3.2 1.6 141.1 276.1 4.2 54.7 19.2 5.3 21.5 386.9 3.6 176.6 4.3 49.9 10.8 230.4 134.7 11.4 55 87.5 19.3 26 na na na na na na na na na na
60 K-175 Karakaya medium-coarse grain biotite granite 3.72405 0.53008 13.53729 72.76943 0.06929 5.5332 1.341281 0.1896 0.03304 1.367215 0.7385 99.8329929 58.3 428.9 1063 883.3 6.4 0.8 25.2 0.5 2.6 0.6 1.7 2.5 0.5 0.7 1.9 1.2 2.7 2.3 3.6 1.6 107.2 269.4 10.3 48.5 19.8 3.6 23.2 370.3 5.4 174.3 3.3 47.2 9.5 243.3 137 13.5 68.4 105.7 36.3 39.8 na na na na na na na na na na
61 K-176 Karakaya medium-coarse grain biotite granite 3.53473 0.53907 13.14836 73.79137 0.1098 5.2812 1.159474 0.1698 0.03595 1.357586 0.6621 99.7894638 112.2 793.3 784 644.4 3.8 0.8 25.7 1.1 2 0.8 1.6 3.9 0.5 0.7 1.9 1.2 1.5 3.3 3 1.4 100.3 253.6 4.8 58.1 18.7 4.5 23.3 383.7 4.5 178.5 3.7 45.8 16.3 224.6 126.8 11.4 49.7 81 17.7 16.1 na na na na na na na na na na
62 K-177 Karakaya tourmaline biotite granite 3.69408 0.59602 13.54495 73.43663 0.07223 5.4997 1.150649 0.1375 0.03996 1.129953 0.5581 99.8598059 8.8 36.7 709.4 660.9 3 0.8 29.6 1.1 1.4 0.4 2.6 1.2 0.5 0.7 1.9 0.7 1.5 0.9 3.5 2.2 110.2 280.1 9.1 74.7 20 5.2 25.7 370.5 3.9 190.6 2.7 45.6 18 251.5 139 12.5 48 84.9 15.6 23.7 na na na na na na na na na na
63 K-180 Karakaya biotite granite 3.74122 0.5921 13.40341 72.50836 0.07514 5.4578 1.188387 0.1432 0.0304 1.564604 1.0167 99.7212228 158.5 1158 879 783.8 6.4 0.7 24.9 1 1.3 0.7 2.2 4.5 0.5 0.7 0.9 1.2 1.5 0.7 2.9 3.1 103.6 274 5 62 20.2 4.7 24.6 390 4.3 191.5 2.7 46.1 15.1 191.1 140.3 11 54.4 91.9 16.5 22.5 na na na na na na na na na na
64 K-181 Karakaya biotite granite 3.79582 0.55221 13.69616 72.61982 0.08028 5.8684 1.08467 0.1505 0.03573 1.169946 0.7566 99.8101602 15.5 72.5 806 1018 4 0.8 25.7 1.3 1.4 1 2.5 1.9 0.5 0.7 1.1 1 1.5 1.3 3.6 2.7 115.7 287.1 14.7 63.1 20.4 5.2 26.5 422 4.8 191.9 2.8 47.8 19.1 338.7 142.2 12.9 65.9 104.8 18.8 23.3 na na na na na na na na na na
65 K-182 Karakaya biotite granite 3.5421 0.55739 13.57082 71.93947 0.0841 5.612 1.385332 0.1821 0.04178 1.416841 0.8461 99.1779582 61.2 400.9 772.6 793.7 4.1 0.8 23.8 0.6 1.5 0.4 2.6 2 0.5 0.7 1 1.2 1.5 0.7 3.1 1.5 95.5 281.1 4.5 56.3 18.6 5.3 23.7 381.7 4.5 175.7 4.4 43.9 12.3 104.3 128.6 11.4 58.1 88.4 21.3 23.6 na na na na na na na na na na
66 K-183 Karakaya biotite granite 3.62361 0.51046 13.37059 72.82926 0.06691 5.7148 1.230976 0.1378 0.03331 1.413732 0.7763 99.7077159 118.8 991.1 952 843.8 5.5 0.8 23.1 0.9 1.7 0.5 2.4 3.2 0.5 0.7 1.2 1.2 2.4 0.8 3.3 1.4 101.4 280.6 4.6 52.6 20.1 4.3 22.3 391.6 3.7 178.9 3.4 44.6 10.3 160.1 120 9.9 66.6 99.3 32.5 36.3 na na na na na na na na na na
67 K-184 Karakaya biotite granite 3.61255 0.53648 13.32535 72.83516 0.05073 5.5519 0.962194 0.1746 0.05181 1.437451 0.7359 99.2740414 157 588 132.7 533.1 4.4 2.6 28.5 1.3 2.1 0.7 2.7 3.4 0.8 0.8 1 1.3 7.3 1.6 3 2.4 99.6 289 8.2 53.6 18.9 4.9 24.1 430 6 218.4 1.7 47.3 8.2 179.4 143.6 12 45.5 82 7.67 25 3.55 0.67 2.36 0.35 1.76 0.29 0.98 0.17 1.22 0.21
68 K-185 Karakaya biotite granite 3.55089 0.48228 13.69477 72.5653 0.07293 5.868 1.208362 0.1521 0.04401 1.242281 0.7165 99.5974349 33.9 191.1 751.7 592.7 3 0.8 29 0.5 1.1 0.6 2.4 1.1 0.5 0.7 1.7 1.2 1.5 0.8 3.7 1.6 99.3 290.6 5.9 63.6 19.3 5.9 23 406.3 4.8 193.8 2.8 46.3 9.2 158.9 130.7 10.3 57.8 90.7 25.8 29.1 na na na na na na na na na na
69 K-187 Karakaya biotite granite 3.74927 0.54285 13.62412 72.72536 0.07361 5.6619 1.083593 0.1593 0.04568 1.382479 0.6029 99.6510594 99.5 717.8 821.9 540.8 5.3 0.8 26.9 0.6 1.3 0.5 2.1 2 0.5 0.7 1.4 1.2 1.5 0.6 3.1 1.3 99 275.3 5.2 84.2 19.4 5.7 22.7 387.7 3.7 180.1 3.1 44.5 10.3 156.6 129.8 10.7 53.8 88.1 20.7 25 na na na na na na na na na na
70 K-190 Karakaya medium-coarse grain biotite granite 3.58403 0.6812 13.5435 69.87709 0.06548 5.7069 1.439355 0.2526 0.04308 1.527807 0.9289 97.649869 122 175 7.5 369.5 5.3 1.4 22.8 0.7 2.5 0.7 2.5 3.3 0.8 0.8 0.9 1.3 2.3 1.2 3.6 2.2 115.1 277 5.7 87.8 20.6 5.7 29.3 443.1 4 205.3 2.1 59.5 34.8 153.5 167.3 14 109.1 188.1 15.71 44 5.07 0.78 2.58 0.41 1.99 0.37 1.14 0.2 1.47 0.26
71 K-191 Karakaya tourmaline biotite granite 3.6612 0.53938 13.67534 72.85263 0.09437 5.7104 1.08392 0.1584 0.04458 1.368565 0.6914 99.8802328 73.8 564.2 768.8 783.1 7 0.8 33.5 0.8 2.5 0.5 2.6 2.3 0.5 0.7 2.1 1.9 3.8 1.7 4 0.8 115.6 298.6 4.8 92.6 20 5.5 23.7 410 3.8 183.4 2.3 43.8 10.7 188.8 135.1 10.1 69.5 107.1 48.7 48.2 na na na na na na na na na na
72 K-192 Karakaya enclave 4.01468 1.3576 14.03024 70.04557 0.20433 4.6877 1.746385 0.3744 0.08684 2.333796 0.7566 99.6380979 180 177 56.6 350.1 6.9 1.9 54.8 1.7 2.4 0.8 0.6 3 0.8 0.8 0.9 1.3 2.3 1.2 4.5 2.8 128 477 11.7 172.1 22.4 7 24.8 575.7 8 246 1.5 45.7 8.9 215.6 235.1 18.3 67.9 136.2 13.93 49.1 7.6 1.07 4.94 0.67 3.17 0.52 1.5 0.24 1.61 0.26
73 K-193 Karakaya tourmaline biotite granite 3.58903 0.71677 13.51832 73.10442 0.0934 5.4818 1.003583 0.1587 0.03186 1.309425 0.8461 99.8533207 87.1 571.1 817 550.1 6 0.8 25.7 1.3 2.3 0.5 1.6 3.1 0.5 0.7 1.6 1.1 2.2 1.1 3.8 2.3 80.6 278.5 11.4 81.1 19.6 4.8 22.7 389.3 3.8 171.7 4.7 43.5 15.8 361.3 129.5 11.1 52 81 25 27.5 na na na na na na na na na na
74 K-194 Karakaya tourmaline biotite granite 3.60809 0.86721 13.84158 71.71879 0.13082 5.64 1.437963 0.1872 0.04223 1.446403 0.7367 99.6569985 78.9 593.8 837.9 469.4 6.1 0.8 25 0.4 1.4 0.5 1.9 1.7 0.5 0.7 1.8 1.2 1.5 0.7 3.3 1.2 103.7 278.6 4.1 84.5 19.5 5.6 24.5 403.2 4.2 177.3 6.1 46.2 15.6 191.8 135 10.1 53.2 84.9 11.7 15.6 na na na na na na na na na na
75 K-196 Karakaya tourmaline biotite granite 3.77024 0.64798 13.68417 72.51667 0.08055 5.5587 0.993809 0.1618 0.04513 1.562705 0.6914 99.7132315 170.1 1158 990 622.3 7.4 0.8 26.8 0.5 2.1 0.8 1.8 3.2 0.5 0.7 2 1.1 1.1 2 3.5 1.3 96.2 279.9 11.2 51.4 21 4.6 24.3 410 4.2 185.4 3 43.1 10.9 286.3 133.2 10 51.9 83.5 18.3 20 na na na na na na na na na na
76 K-197 Karakaya tourmaline biotite granite 3.72616 0.48927 13.43229 71.39727 0.06886 5.6062 1.132571 0.1573 0.04728 1.330771 0.7545 98.142475 47.7 308.9 878.1 606.7 5.2 0.8 29.1 0.9 1.8 0.7 2.7 1.3 0.5 0.4 1.9 0.8 1.6 1.2 3.6 1.9 102 284.7 10.9 87.1 19 5 24.7 385.6 4.7 179.5 3.4 53.7 14 337.3 140.4 11.8 49 88.9 13.3 27.2 na na na na na na na na na na
77 K-198 Karakaya tourmaline biotite granite 3.58433 0.57948 13.33535 73.174 0.07499 5.3755 1.28602 0.1511 0.04103 1.502939 0.7616 99.8663522 106 828 1444 683.5 5.2 0.8 31.8 1.2 5.3 0.8 2.4 4 0.5 0.7 2 1.3 1.5 0.7 3.3 1.1 90 265.9 10.8 46 19 4.5 22.5 373.9 4.7 176 3 45.3 14.6 285 128.2 9.3 53 85.4 19.7 20.4 na na na na na na na na na na
78 K-199 Karakaya medium-coarse grain biotite granite 3.55989 0.55881 13.70084 72.37042 0.07975 5.5744 1.325717 0.1844 0.04631 1.483113 0.7562 99.6398745 90 767.6 834 501.1 3.6 0.7 31.7 1.4 2.9 0.5 1.7 2 0.5 0.7 0.7 1.2 0.8 1.9 3.3 1.2 103.2 277.6 4.8 47.2 19.8 5.7 24.3 380.2 3.7 188.3 2.7 46 18.4 155 136.3 12.1 50.9 85.9 20.9 27.5 na na na na na na na na na na
79 K-200 Karakaya tourmaline biotite granite 4.0906 0.57047 13.42161 71.28708 0.07087 5.5102 1.163058 0.1948 0.05163 1.566591 0.8671 98.7939814 156 792 155.5 498.9 6.9 1.5 29.6 1.5 2.1 0.4 0.9 8.7 0.8 0.8 2.9 1.3 10.7 1.1 3.2 2.6 97.7 290 7.1 36.6 20 4.8 24.9 429.5 5 220.8 1.7 45.2 19.5 160.4 144.9 9.3 46.4 85.4 7.39 22.9 2.91 0.59 1.7 0.26 1.4 0.25 0.82 0.13 1.06 0.18
80 K-201 Karakaya tourmaline biotite granite 3.43913 0.72243 13.2113 73.22836 0.08021 5.3684 1.278141 0.1575 0.04784 1.344198 0.8461 99.7235717 58.6 451.1 1080 517.4 3.9 0.8 31.4 1 1.4 0.5 1.8 2.2 0.5 0.7 1.2 1.2 1.9 3.2 3.7 1.2 108.3 275.1 7 79 19.2 5.5 24.9 402.7 4.9 186.8 4.2 48.2 12.5 208 134.8 11.1 59.4 97.5 25.9 25.2 na na na na na na na na na na
81 K-202 Karakaya medium-coarse grain biotite granite 3.68522 0.55169 13.84682 72.49411 0.07414 5.4504 0.863082 0.1685 0.04478 1.202602 0.7367 99.1180453 11.2 42.5 752.1 330.2 2.4 0.8 26.6 0.6 2.8 0.4 1.3 0.4 0.5 0.7 1.3 0.9 1.3 0.4 2.8 0.6 112.1 248.9 4.4 67.9 20.4 5 25.1 408.6 5.3 170.8 2.4 45.3 8.8 112.5 133.1 10.4 48.2 84.5 20.5 26.3 na na na na na na na na na na
82 K-25 Karakaya tourmaline biotite granite 4.04276 0.44103 12.89483 74.57577 0.03707 5.3711 0.419817 0.1333 0.02631 0.823043 0.9374 99.7023935 21 196 6.7 795.9 3.1 3.9 36.1 1.5 2.5 0.7 3.1 2.7 0.7 0.8 0.9 1.2 8.1 0.5 5 2.3 147.2 147 17.5 44 17.4 3.5 29 474.7 4 121.7 2.5 45.5 5.5 178.7 86.6 7 35.7 60.8 5.05 14.5 1.59 0.36 0.96 0.15 0.9 0.18 0.6 0.12 1.09 0.18
83 K-26a Karakaya tourmaline biotite granite 3.97019 0.57824 13.68092 72.10243 0.07584 5.7238 1.13868 0.1431 0.05253 1.275908 0.9855 99.7271062 101.7 687.7 1428 804.4 6 0.8 33.8 0.6 2.5 0.5 1.5 2.6 0.5 0.7 2.7 1 1.8 0.7 3.7 1.5 133 274.7 6.6 87.7 19 4.9 23.1 398.8 4.6 190.6 2.5 50.8 15.9 309.6 128 11.1 54 86.5 11.4 18.1 na na na na na na na na na na
84 K-29 Karakaya tourmaline biotite granite 3.73805 0.60937 14.06746 71.00087 0.09688 5.5783 0.86506 0.2316 0.0602 1.407852 1.1051 98.7607624 20.8 108 962 541.8 4.9 0.8 43.6 0.7 1.5 0.4 1.4 2 0.5 0.7 1.8 1.2 1.5 0.8 3.2 0.8 219.8 292.8 4.7 73.6 18.7 6.5 22.1 379 4.5 185.9 1.8 46 9.8 96.6 128.7 8.9 56.7 107 13.2 20.9 na na na na na na na na na na
85 K-30 Karakaya tourmaline biotite granite 3.64113 0.67762 13.65147 71.56848 0.07909 5.6135 0.987174 0.1797 0.04244 1.569754 0.8989 98.909312 105.9 807.8 1390 664.7 5.1 0.8 25 0.5 0.8 0.5 1.3 2.3 0.5 0.7 0.8 1.2 1 0.7 3.3 1.4 106.7 265.5 5.2 68.1 18.8 4.4 24.9 409 4.1 163.4 3.8 45.6 17.7 207.9 133.6 11.9 58.5 93.1 11.9 20.2 na na na na na na na na na na
86 K-33 Karakaya tourmaline biotite granite 3.45555 0.71622 14.07331 67.73601 0.09649 5.5731 1.323632 0.2261 0.07349 1.848541 0.8764 95.9989119 86 554.2 1265 730.7 3.9 0.8 40.7 0.7 1.5 0.4 1.2 4 0.5 0.6 1.8 1.1 1.5 0.8 3.4 1.1 144.9 314.7 4.7 85.5 18.3 6.4 22.9 362 5.2 194 5.4 43.8 13.7 115.7 133.6 11.4 46.3 81.9 14.6 16.6 na na na na na na na na na na
87 K-34 Karakaya tourmaline biotite granite 3.92551 0.61251 13.67089 72.07998 0.07104 5.6431 1.209226 0.1688 0.0591 1.28079 0.9543 99.6752329 14 60.7 1289 662.2 4.4 0.8 57.6 1.2 1.6 0.5 1.6 6.6 0.5 0.7 1.1 1.2 0.9 0.8 3.6 2.3 164.3 286.8 7.7 78.7 18.9 5.6 22.6 385.7 4.5 206 3 47.1 12.8 284.9 128.9 10.9 51.6 85.7 12.9 23.6 na na na na na na na na na na
88 K-35 Karakaya tourmaline biotite granite 3.66149 0.65666 13.69222 70.94961 0.08847 5.5931 1.684944 0.1873 0.05933 1.580799 0.8388 98.9927634 109.9 707.3 1436 796.3 6.3 0.8 41.6 1 1.6 0.5 1.4 4.3 0.5 0.7 1.6 1.2 1.5 0.8 3.6 1.7 156.1 286.1 4.8 76.8 19 5.3 23.1 385.4 4.2 193.5 2.1 48.1 14.5 208.4 143 9.9 57.2 95.2 24.4 26.5 na na na na na na na na na na
89 K-36 Karakaya tourmaline biotite granite 3.64047 0.69573 13.35995 69.41166 0.09303 5.5844 1.882644 0.1988 0.05015 1.725468 0.8076 97.449842 118.7 752.7 1266 1048 5.2 0.8 30.2 1 3.3 0.5 2.1 2.5 0.5 0.7 1.7 1.2 1.5 1.3 2.9 1.5 117 276 4.8 78 19.3 5.4 24.3 399.5 4.6 185.2 2.6 45.6 11.5 156.4 128.7 10.5 66.2 109.1 16.6 24.1 na na na na na na na na na na
90 K-37 Karakaya tourmaline biotite granite 4.10313 0.56038 12.94951 73.56243 0.07493 5.2365 0.854835 0.1827 0.04323 1.48594 0.6694 99.7229708 115 76.1 7.5 624.8 4.6 1.2 27.9 1.9 3.3 0.8 3 3.3 0.8 0.8 1.5 1.3 2.2 1.6 3.9 3 121 243 17.9 62.3 20 5 28.3 423 10 208.6 2.1 49.9 13.3 295.4 149.3 11.7 57.7 100.8 9 27.7 3.74 0.67 2.26 0.34 1.58 0.32 0.94 0.19 1.32 0.24
91 K-38 Karakaya enclave 4.14529 0.91615 14.26598 69.48878 0.14685 4.841 1.898456 0.2963 0.07016 2.167459 0.6472 98.8836388 35.2 224.1 1251 777 4.8 0.8 42.6 1.2 2.3 1 2.1 1.7 0.5 0.7 1.4 1.2 1.5 0.8 3.5 1.1 95.6 301.9 15.5 101.9 22.7 6 27.3 454.1 6.2 201.3 2.9 41.1 10.9 306.4 191.6 12.2 54.5 88.6 15.8 24.6 na na na na na na na na na na
92 K-39 Karakaya tourmaline biotite granite 3.86285 0.51767 13.31787 70.6094 0.07546 5.6393 2.188577 0.1628 0.04432 1.349753 0.642 98.4100739 18.9 79 1253 930.5 2.8 0.7 42.6 1.1 1.2 0.4 3.9 6.5 0.5 0.7 2.4 1.2 2.8 1.2 3 1.6 149.1 266 7.7 84.4 19.7 3.7 23.6 405.6 4.2 180.6 2.7 44.2 18 226.4 122.7 9.6 52.3 86 29.8 27.7 na na na na na na na na na na
93 K-40 Karakaya enclave 3.40697 0.71913 12.97794 73.13983 0.0846 5.6105 0.636842 0.1826 0.03522 1.570352 1.3381 99.7020906 85.9 713.1 1397 829 5.6 0.8 25.8 0.5 8.6 0.4 2.4 4.6 0.5 0.7 1.5 1.2 1.3 0.4 3.6 1.1 97.1 263 5.7 79.6 19.3 5.1 25.8 427.1 5.1 168.2 3.4 51.9 15 241.1 130.3 8 46.7 68.8 16.3 17.2 na na na na na na na na na na
94 K-41 Karakaya enclave 4.09656 0.56689 12.95282 72.58287 0.07156 5.3662 1.084572 0.2054 0.03968 1.80548 0.6953 99.4672332 210 1225 197.6 708.1 5.4 2.1 26.7 1.3 2.3 0.5 2.4 3.8 0.8 0.8 0.7 1.3 2.3 0.8 2.4 2 128.1 260 6.5 77.8 20 4.6 27.2 437.4 4 205.1 2 49.3 21.9 114 142.8 11 53.6 91.2 8.3 23.9 3.53 0.66 2.12 0.34 1.57 0.33 0.99 0.21 1.36 0.25
95 K-43 Karakaya tourmaline biotite granite 3.6895 0.66411 13.87476 70.93905 0.08184 5.8451 1.091757 0.1656 0.0652 1.406483 0.7008 98.5241583 27.3 136.4 1292 730.6 4.5 0.8 56.4 0.9 1.8 0.4 1.9 4.1 0.5 0.7 1.9 0.9 1.4 0.8 3.1 0.7 214.3 309.8 5 102.9 18.2 3.7 20.2 383.1 5.4 201.9 4 44.1 13.4 174.4 124.4 11.1 51.6 86.3 11.7 26.9 na na na na na na na na na na
96 K-44 Karakaya enclave 3.79249 0.6328 13.98818 71.41277 0.09336 5.8649 1.012048 0.1795 0.05368 1.58898 0.7709 99.3897167 70.3 489.2 1483 827.6 4.7 0.8 57.3 0.5 2.1 0.5 1.2 2.7 0.5 0.7 1.9 1.2 1.5 0.9 3.1 1.3 260.4 337 6.4 100 19 5.9 23.3 408.2 5.9 204.4 2.7 46.4 14.6 203.5 142.9 10.9 60.1 96.3 14.5 22.2 na na na na na na na na na na
97 K-45 Karakaya tourmaline biotite granite 4.02896 0.56848 13.1205 72.91158 0.08417 5.3684 1.073687 0.1796 0.05117 1.615804 0.6621 99.664544 144.1 1024 1608 1160 6.2 0.8 40.7 1.3 4.9 0.4 2.4 4.5 0.5 0.4 1.7 1.2 1.9 0.8 3.5 1.9 175.8 246.6 8.9 79.4 19.1 4.5 25.6 398.8 4.2 170.6 3.1 47.1 12.6 326.4 142.3 11.2 67.2 105.3 37.7 43 na na na na na na na na na na
98 K-51 Karakaya tourmaline biotite granite 4.05365 0.54609 13.71518 72.48253 0.09367 5.5785 0.788465 0.1663 0.07174 1.430328 0.7826 99.7090664 20.2 71.9 965 714.9 3.3 0.8 57.7 0.6 2.2 0.5 1.9 1.3 0.5 0.7 2 1.2 0.9 0.5 3.3 1.8 156.1 261.5 5.7 80.5 19.4 5.5 25.8 414.9 4.3 180.5 3.6 46.1 14.1 131.6 131.2 10.4 56.3 82.5 12.2 20 na na na na na na na na na na
99 K-54 Karakaya tourmaline biotite granite 3.83732 0.54811 13.53269 72.58444 0.09114 5.4413 1.10989 0.1747 0.06228 1.438601 0.9154 99.7359035 13.55 42.7 855.9 582.55 2.7 0.8 53.65 0.85 2 0.5 1.45 1.95 0.5 0.7 1.75 1.1 3 1.7 3.45 1.4 159.55 259.5 7.85 91.05 19.6 5.8 25.6 400.2 4.45 185.35 3.2 48.8 18.3 181.45 143.3 10.9 56.05 86.65 14.3 20.3 na na na na na na na na na na
100 K-55 Karakaya tourmaline biotite granite 3.86771 0.52255 13.43412 72.91046 0.0861 5.4025 1.209688 0.1607 0.0578 1.244662 0.9933 99.8894849 6.9 13.5 746.8 450.2 2.1 0.8 49.6 1.1 1.8 0.5 1 2.6 0.5 0.7 1.5 1 1.5 2.9 3.6 1 163 257.5 10 101.6 19.8 6.1 25.4 385.5 4.6 190.2 4.5 51.5 22.5 231.3 155.4 11.4 55.8 90.8 16.4 20.6 na na na na na na na na na na
101 K-57 Karakaya tourmaline biotite granite 3.69799 0.57386 12.88659 71.56962 0.06821 5.2437 1.374344 0.2185 0.06235 1.631399 0.9308 98.257393 124 229 75 525.6 4.7 1.4 46.4 1.4 2.6 0.7 1 4.9 0.8 0.8 0.9 1.3 2.2 2.1 3 2.2 154.7 240 6.6 91.5 20.7 5.7 29.7 438.8 5 207.4 2.2 60.1 23.7 120.1 185.2 13.7 83.4 142.3 12.48 36.7 4.64 0.74 2.68 0.41 1.95 0.37 1.17 0.23 1.68 0.3
102 K-59 Karakaya tourmaline biotite granite 3.62768 0.55403 13.32576 73.04223 0.07079 5.5496 1.09766 0.1783 0.06031 1.367918 0.9333 99.8075428 20.1 79.5 734.8 444.6 3 0.8 33.5 1 1.5 0.6 1.7 0.7 0.5 0.7 1.4 0.7 1.1 3 3.5 1.4 129.2 240.8 7.5 60 19.8 4.9 26.4 425.2 5.5 169.8 3.5 47.6 17.7 162.2 134.7 11.4 56.8 92.5 14.1 22.5 na na na na na na na na na na
103 K-60 Karakaya tourmaline biotite granite 4.15905 0.48783 13.30061 73.04909 0.05243 5.4047 0.823783 0.1739 0.05358 1.471822 0.8095 99.7862067 173 673 90.7 464.6 5.3 1.7 30.7 1.9 2.3 0.8 1.9 3.3 0.7 0.8 0.9 1.2 2.2 0.6 3.8 2.9 122.3 251 15 67.6 20.9 4.8 27.1 446.1 6 205.1 1.9 46.2 17.4 279.5 141 10.7 47.1 83.1 7.59 22.3 3.37 0.59 2.03 0.31 1.54 0.29 0.93 0.18 1.32 0.22
104 K-61 Karakaya tourmaline biotite granite 3.77163 0.46633 13.26218 73.32123 0.05483 5.5867 0.989847 0.1551 0.04415 1.396936 0.8675 99.9164084 42 285.5 765.8 470.2 2.7 0.8 33.4 1.4 1.7 0.5 2.2 1.7 0.5 0.7 1.6 1.2 1.8 3.2 3.4 1.5 112.2 257.1 7.3 63 20.9 4.7 24.9 411.6 6.5 169.7 2.7 47.5 15.3 195.9 136.2 12.3 57.1 91.2 22.7 27.7 na na na na na na na na na na
105 K-64 Karakaya tourmaline biotite granite 3.55434 0.52897 13.59013 72.40402 0.09367 5.7758 1.304652 0.1637 0.04117 1.436372 0.862 99.7548055 77.9 581.2 857 707.8 3.2 0.8 26.7 0.8 0.8 0.4 2.1 4.7 0.5 0.7 1.3 0.6 0.9 1.9 3.2 0.9 108.2 303.4 4.8 76.1 18.8 3.8 24.2 406.5 4.4 203.9 2.8 45.5 15.3 104.9 139.7 11.6 62.3 95.2 16.1 24.8 na na na na na na na na na na
106 K-65 Karakaya tourmaline biotite granite 3.96456 0.59521 13.66037 72.31899 0.08266 5.7292 1.043299 0.1592 0.0386 1.390224 0.7145 99.6968009 60.6 334.5 1404 676.5 4.4 0.7 44.1 1.4 8.1 0.5 1.6 8.7 0.5 0.7 1.9 1.2 1.5 0.8 3.8 1 169.8 281.4 7.6 77.6 19 5.1 22 395.4 5.6 187.2 2.1 47.2 22.6 166.6 127.1 8.2 54.5 82.1 27 26.1 na na na na na na na na na na
107 K-68 Karakaya medium-coarse grain biotite granite 4.08158 0.48743 12.98394 73.30783 0.06706 5.6124 0.871916 0.1969 0.05999 1.256614 0.5285 99.4542149 102 16.8 7.5 434.1 4 1 32.5 1.7 3.1 0.8 1.6 3.2 0.8 0.8 1.8 1.3 2.2 1.6 4.5 2.6 128.1 249 8.9 78 19.2 4.3 27.8 467.7 4 203.7 1.7 49.6 21.8 194.2 135.2 10.8 58.3 100 8.85 26.3 3.57 0.62 2.1 0.32 1.45 0.29 0.9 0.16 1.19 0.22
108 K-71 Karakaya tourmaline biotite granite 3.67326 0.41679 13.2511 73.55991 0.07262 5.5278 0.814116 0.1597 0.04609 1.527192 0.642 99.6905595 140.3 922.1 1088 595.3 6.4 0.8 50.6 0.9 3.1 0.4 1.1 4.4 0.5 0.7 2 1.2 1.1 0.8 3.3 1.5 181 245.5 4.9 97.3 19.5 4.4 23.3 410.5 3.9 166.2 2.7 45.1 34.9 174.6 125.2 12.4 62.5 93.6 17.4 28.2 na na na na na na na na na na
109 K-75 Karakaya tourmaline biotite granite 3.68381 0.5247 13.74049 72.12389 0.07368 5.7487 0.972437 0.1828 0.04375 1.398097 0.586 99.0783446 5.9 60.5 730.8 418.1 3.4 0.8 51.6 1.2 2.3 0.4 1 2.3 0.5 0.7 1.8 0.8 1.5 4.9 3.4 1.1 153.1 254.3 4.6 101.5 20.3 6.4 30.7 435.4 5 170.2 2.9 47.5 33.2 118.4 136.6 10.5 61.8 97.5 15.7 22.8 na na na na na na na na na na
110 K-76 Karakaya tourmaline biotite granite 3.69512 0.57442 13.28005 71.7078 0.07278 5.387 0.892652 0.2353 0.0477 1.695278 0.8736 98.4617585 127 374 104.1 564.5 5.5 0.7 34 1.2 2.4 0.6 1.2 3.8 0.8 0.8 1 1.3 2.2 2.4 2.8 1.9 128.1 234 3.2 64.4 18.5 4.7 25.7 424.6 6 183.7 1.9 49.2 31 75.1 135.5 12 90 142.6 12.63 35.1 3.93 0.6 2.1 0.32 1.69 0.31 0.98 0.17 1.37 0.22
111 K-78 Karakaya tourmaline biotite granite 3.89153 0.64644 13.85085 71.21608 0.08201 6.0088 1.285384 0.1566 0.05544 1.46656 0.766 99.4257355 108.3 712.8 1259 1408 5 0.7 34.5 0.9 1.3 0.6 2.7 2.1 0.5 0.7 2.1 1.2 1.5 2.8 3 1.2 108 284 4.8 81.2 20.1 3.5 19.9 393.9 4 187.5 2.7 40.4 8.5 163.3 116.8 9.2 44.9 75.5 14.1 15.9 na na na na na na na na na na
112 K-79 Karakaya medium-coarse grain biotite granite 3.6708 0.55062 14.28839 72.25296 0.08462 5.662 0.725838 0.1836 0.04002 1.236762 0.8005 99.4961284 12.3 100.5 730.7 384.2 4.5 0.8 26.2 0.8 2.8 0.5 1.9 1.2 0.5 0.7 1.1 0.9 1.5 1.2 3 0.8 85.3 307.7 6.2 45 20.4 4.3 23.2 398.5 4.2 177 2 46.9 14.6 191 125.9 6.4 36.5 86.5 16.2 13.5 na na na na na na na na na na
113 K-80 Karakaya biotite granite 3.39137 0.55797 15.50176 68.78977 0.11285 5.9143 0.755611 0.2287 0.04372 1.358839 1.066 97.7208558 23.9 75.5 679.8 350.4 4.2 0.8 19.7 0.9 1.4 0.4 1.7 1 0.5 0.4 1.2 1.2 1.8 0.6 2.9 0.7 76.2 327.4 4.4 45.7 19.3 6.7 24.3 384.8 4.7 155.1 5.2 44.4 10.8 69.5 139 9.2 48 99.1 32.9 32.7 na na na na na na na na na na
114 K-83 Karakaya biotite granite 3.46471 0.538 14.59051 71.90884 0.07822 5.7071 0.625907 0.2023 0.02855 1.278284 0.9294 99.3518216 10.6 36.1 766.2 361.6 2 0.8 24.5 1 2.4 0.4 1.8 0.8 0.5 0.7 1 1.2 1.3 0.5 3.1 1.1 80.7 291.4 4.5 46.1 19.3 5.3 23.7 387 3.6 156.1 2.3 46.4 6 119.5 131.2 4.6 19.3 65.9 7.9 10 na na na na na na na na na na
115 K-84 Karakaya biotite granite 3.48986 0.59937 14.89009 69.67542 0.08752 6.2563 1.295128 0.1919 0.03484 1.421427 0.807 98.7488288 9.1 81.2 695.4 464.4 2.9 0.8 23.3 1.9 1.1 0.4 2.3 1.1 0.5 0.7 1.5 1.2 2.8 1.7 3.3 1.2 102 361.5 4.6 50 20.2 5.1 21.9 413 4.2 199.2 3.5 45 10.4 101 124.5 11.3 78.5 122.1 34 34.2 na na na na na na na na na na
116 K-85 Karakaya biotite granite 3.57597 0.70251 14.16547 68.22035 0.09401 5.8634 1.889498 0.2095 0.03932 1.729156 0.9998 97.4890367 102.2 659.2 915 360.3 5.4 0.8 24.7 1.3 1.6 0.4 1.7 12.7 0.5 0.7 1.3 1.2 1.6 3.5 2.8 0.5 131.3 320.4 4.8 43.5 19.6 6.9 21.3 389.2 4.1 189.5 4 42 11.3 70.2 123.2 10.8 59.1 91.6 19.6 16.8 na na na na na na na na na na
117 K-87 Karakaya medium-coarse grain biotite granite 3.51642 0.69447 14.36883 70.19064 0.07623 6.1245 1.280352 0.1668 0.03653 1.509636 0.8968 98.8611671 146.25 863.5 503 356.3 5.2 1.1 33.4 0.95 2.05 0.4 1.65 4.85 0.5 0.7 1.2 1.2 2.2 0.9 3.25 1.75 113.2 274.7 5.8 58.4 20.55 5.7 26.05 452.6 5 174.35 2.25 45.75 10.55 134.5 167.75 12.45 51.3 85.25 9.125 22.35 na na na na na na na na na na
118 K-88 Karakaya tourmaline biotite granite 3.94291 0.51451 13.77472 72.54142 0.0755 5.8675 0.873961 0.1415 0.03161 1.283739 0.9002 99.9475459 87.8 646.8 873 567.7 4.5 0.8 30.7 1 1.7 0.5 1.9 1.7 0.5 0.7 1 1.2 2.4 0.8 3.5 1.3 113.7 310.7 5.8 37.3 20.1 5.1 20.4 383.2 4.1 201.7 2.1 43.1 10.1 191.9 124.8 9.2 61.7 94.1 27.9 31.7 na na na na na na na na na na
119 K-90 Karakaya enclave 4.08807 0.77231 13.46151 71.85943 0.08392 5.2983 1.188668 0.2004 0.04854 1.722598 0.6098 99.3335186 148 743 116 195.5 5.1 1.5 36.2 1 2.4 0.7 1.3 6.8 0.8 0.7 0.9 1.2 5.7 0.5 3.6 2.2 129.3 251 6.3 71.1 21.4 6 29.8 520.6 5 162.8 1.8 44.1 10.7 138.7 193.4 13.1 47.8 86.9 8.45 27.8 4.32 0.6 2.73 0.4 1.99 0.35 1.11 0.19 1.44 0.23
120 K-91 Karakaya biotite granite 3.58009 0.67324 14.51175 69.2376 0.08342 6.2629 1.232767 0.175 0.04383 1.609915 0.8941 98.304577 88.8 576.2 802 473.4 4.6 0.8 37.9 0.5 1.5 0.4 2.3 1.1 0.5 0.7 1.9 1.2 1.5 0.7 2.3 0.7 136.9 331.4 4.7 38.1 20.6 5.1 20.7 387.7 4.6 186.3 2.8 43 11.3 91.6 131.9 10.6 49.6 80.9 27.5 31.4 na na na na na na na na na na
121 K-92 Karakaya biotite granite 3.50274 0.67988 13.44268 72.46234 0.07398 5.4969 1.148982 0.1627 0.03778 1.696609 1.1466 99.8512617 144.5 984 890 517.1 5.3 0.7 30.6 0.9 1.7 0.5 2 2.9 0.5 0.7 1.5 1.2 1.5 1.3 2.9 1.3 97.1 298.4 5.3 45.7 19.7 5.4 22.3 384.6 5 185.9 2.7 47.4 10.4 130.3 142.1 11.8 54.8 83.6 9.8 16.9 na na na na na na na na na na
122 K-94 Karakaya biotite granite 3.30957 0.62591 14.15566 68.04934 0.0929 6.0281 1.853357 0.2005 0.06778 1.667557 1.1618 97.2124574 71.2 474 716.2 383.4 3.8 0.7 31.3 0.7 0.9 0.4 1.2 2 0.5 0.7 1.3 0.9 1.5 0.6 2.8 1.9 92.8 323.6 4.8 43 19.6 5 22.1 399 4.3 183.6 2.6 39.8 17.6 77.6 127.5 10.3 50.6 80.3 11.5 20.6 na na na na na na na na na na
123 K-96 Karakaya biotite granite 3.28874 0.68459 13.71426 70.76379 0.06935 5.3157 1.439662 0.1714 0.04847 1.677927 1.2686 98.4424867 89.6 779 760.3 493.4 4.4 0.7 30.1 1.1 2.5 0.4 2.3 5.1 0.5 0.7 1.9 0.8 2.1 0.7 2.8 1.2 100.4 282 4.9 47.2 18.7 5 22.5 358 5.5 173.7 2.5 42.3 11.8 101.1 114 11.9 49.7 77.8 14.8 23.9 na na na na na na na na na na
124 K-97 Karakaya biotite granite 3.38731 0.69547 14.06691 70.34578 0.0898 5.4602 1.511348 0.1914 0.04642 1.618257 0.9026 98.315532 96.3 847 847.7 379 4.4 0.7 26.9 1 1.2 0.4 1.8 3.3 0.5 0.7 1.4 0.7 1.5 2.5 3.1 1.2 105.9 336.2 5 75.9 18.9 4.5 21.5 403.6 4.2 183.4 2.6 38.2 10.7 60 125.9 9.3 63.9 106.4 14.6 26.8 na na na na na na na na na na
125 K-98 Karakaya medium-coarse grain biotite granite 3.50325 0.65283 13.62373 71.29939 0.09409 5.7298 1.28786 0.1795 0.04133 1.430214 0.8097 98.6516283 25.3 121.9 690.7 388.1 3.4 0.8 24.9 0.8 1.3 0.4 1.9 0.9 0.5 0.7 1.9 1.2 1.6 12.7 3.2 1.7 104.4 323.3 4.4 63.9 19.1 5.7 23 412.3 4 181.8 3.9 42.5 1.5 80.6 131.5 10.6 40.2 68.5 15.4 11.5 na na na na na na na na na na
126 K-99 Karakaya biotite granite 3.44986 0.67135 13.71182 71.70228 0.08269 5.4113 1.522318 0.1853 0.0467 1.306565 0.9164 99.0065987 9.4 68.3 684.2 330.9 2.5 0.8 27.7 0.8 1.3 0.5 1.1 2.1 0.5 0.7 1.3 1.2 1.9 1.9 3 1.5 106.5 311.8 4.5 54.8 19.9 4.6 24.6 370 4.2 195.6 3.8 40.5 12.6 103.8 134.2 11.4 69.7 109.4 31.2 30.6 na na na na na na na na na na
127 KZ-2 Karakaya tourmaline biotite granite 3.59925 0.45102 13.88599 72.91809 0.07776 5.5622 0.879927 0.0928 0.04406 0.608317 0.5862 98.7055835 20.9 114 1116 160.9 9.5 0.6 15.5 0.8 1.3 0.4 0.2 0.5 0.5 0.7 1 1 1.5 0.6 2.9 1.1 114.2 158.5 2.9 39.1 16.7 3.1 16.9 333.4 4.2 91.6 2.5 39.8 7 136.9 59.7 6.4 40.3 66.3 13.9 14.7 na na na na na na na na na na

128 AK-01 Topkaya-Arapkuyusu microcrystalline dioriteporphyry 3.21255 2.90768 15.94652 62.24322 0.19545 2.2224 4.918694 0.5128 0.11191 5.603475 1.7063 99.5809682 200.05 209.4 837.7 157.05 3.9 6.9 48.45 0.7 0.55 0.4 0.2 1.35 0.5 0.7 0.55 1.3 1.5 0.55 0.85 1.1 11.2 572.7 14.1 4.25 17.35 4.05 9.4 66.65 1.05 345.85 2 11.85 2.85 81.45 121.65 19.65 31.95 53.85 22.38 24.9 na na na na na na na na na na
129 AK-02 Topkaya-Arapkuyusu microcrystalline dioriteporphyry 3.05604 2.88764 15.87269 63.09574 0.20374 2.3128 4.886542 0.5172 0.10914 5.582986 1.2695 99.7941159 214.7 385.6 1174 221.5 5.5 2.4 50.5 0.6  0.6 0.4 0.2 1.7 0.5 0.7 0.7 1.3 1.8 0.6 0.7 1.3 10.8 576.4 13.4 7.7 17 4.8 8.8 65.9 1.1 319.5 3.2 12.7 2.9 103.3 125.3 19.4 38.7 60.3 39.8 31.7 na na na na na na na na na na
130 AK-03 Topkaya-Arapkuyusu microcrystalline dioriteporphyry 3.37253 2.9268 16.01413 61.32844 0.18678 2.1277 4.949237 0.5079 0.11471 5.621595 2.1431 99.2929101 185.4 33.2 501.4 92.6 2.3 11.4 46.4 0.8  0.5 0.4 0.2 1 0.5 0.7 0.4 1.2 1.5 0.5 1 1.1 11.6 569 14.8 0.8 17.7 3.3 10 67.4 1 372.2 0.8 11 2.8 59.6 118 19.9 25.2 47.4 4.96 18.1 3.42 0.93 3.26 0.52 3.04 0.62 1.87 0.3 2.03 0.31
131 AK-04 Topkaya-Arapkuyusu medium-coarse grain dioriteporphyry 3.51654 3.20275 16.05704 61.28511 0.23469 2.0894 4.26637 0.5279 0.11902 6.006244 1.8691 99.174132 192.9 131.7 1527 195.7 5.4 0.7 45.4 0.9  0.5 0.4 0.2 1.2 0.5 0.7 0.5 1.2 1.5 0.4 0.6 1.1 11.1 606 12.3 5.3 17.6 6.1 8.9 61.5 1.1 322.9 3 11.9 3.5 59.9 127.4 18.7 29.7 42.7 8 11.9 na na na na na na na na na na
132 AK-05 Topkaya-Arapkuyusu medium-coarse grain dioriteporphyry 2.86953 4.94861 15.29706 58.78809 0.179 1.9479 6.898613 0.5598 0.1647 6.478317 1.3339 99.4655396 239.2 300.9 1453 585.7 22 17.1 157.6 1  1.5 0.4 0.4 2.3 0.5 0.7 0.9 1.2 1.5 0.8 1.2 1.2 118.4 611.8 26 2.6 16.8 5.3 7.8 71.4 1.4 315.7 4.6 12.1 3.7 78.9 109.1 20.1 18.6 36.4 8.7 13 na na na na na na na na na na
133 AK-06 Topkaya-Arapkuyusu dioriteporphyry with accicular amphibole 2.8883 3.63086 14.82048 60.69536 0.18702 2.1713 6.306131 0.5425 0.1564 5.941509 2.5399 99.8798133 265.4 500.4 1284 299.3 20.3 7.3 192.3 1.2  1.8 0.4 0.2 2.2 5.3 0.7 0.9 1.2 1.5 0.9 1.2 0.5 169.6 525.5 18.6 2.6 16.3 5.4 8.2 72.2 1 313.2 4 13 3.1 81.8 107.6 18.9 21.7 35.4 8 13.1 na na na na na na na na na na
134 AK-07 Topkaya-Arapkuyusu medium-coarse grain dioriteporphyry 3.00292 4.08294 14.99405 59.80168 0.18115 2.0163 6.39185 0.5567 0.17417 6.452935 2.2153 99.8700293 261.95 339.3 976.35 322.6 22.6 6.3 231.3 0.85  1.8 0.4 0.2 1.4 3.55 0.7 0.9 1.3 1.6 0.8 1 0.4 106.95 492.75 20.4 2.3 16.6 4.25 8.25 71.65 1.5 327.2 2.3 11.25 2.5 81.15 109.6 20.2 21.4 38.4 6.33 15.7 na na na na na na na na na na
135 AK-08 Topkaya-Arapkuyusu dioriteporphyry 3.11785 4.53684 15.16739 58.89968 0.17524 1.8604 6.477524 0.571 0.19201 6.966296 1.8967 99.860934 258.5 178.2 668.7 345.9 24.9 1 270.3 0.5  1.0 0.4 0.2 0.6 1.8 0.7 0.9 1.2 1.5 0.7 0.8 1.3 44.3 460 22.2 2 16.9 3.1 8.3 71.1 2 341.2 0.6 9.5 1.9 80.5 111.6 21.5 21.1 41.4 4.66 18.3 3.48 0.94 3.42 0.57 3.36 0.68 2.12 0.32 2.23 0.34
136 AK-09 Topkaya-Arapkuyusu granodiorite 3.91007 2.82704 15.72304 63.63692 0.1805 1.9023 4.797595 0.4583 0.20761 4.729324 1.4587 99.8313999 117 22 647 89.3 2.9 8 369.5 1.3  1.2 0.4 0.2 1 0.5 0.7 0.9 1.2 1.5 2.2 1.3 1.2 72.2 701 13 0.6 15.4 3.5 9.3 46.5 2 334.5 0.7 12.1 2.3 78 121.6 19.6 25.1 45.5 4.77 17.1 3.26 0.83 2.99 0.49 2.88 0.6 1.83 0.29 2.01 0.31
137 AK-11 Topkaya-Arapkuyusu granodiorite (transition) 3.66631 2.8893 15.85261 63.55626 0.20727 2.18 4.690164 0.4829 0.11436 5.417176 0.7402 99.7964758 197.1 316.2 1287 531 4.5 0.6 54.2 1.1  0.6 0.4 0.4 1.3 0.5 0.7 0.5 0.8 1.5 0.7 0.8 1.3 15 651.8 14.2 5.1 18.1 3.1 8.9 60.5 1.5 315.7 3.4 13.6 4.9 103.1 116.4 19.9 35.4 51.4 20.8 19.3 na na na na na na na na na na
138 AK-12 Topkaya-Arapkuyusu granodiorite 3.5439 2.06745 14.96431 67.72322 0.15206 3.1212 3.854125 0.3768 0.06733 2.99812 0.8228 99.6912564 74.5 17.4 464.3 139 2.2 0.9 29.4 1.3  0.6 0.4 0.4 0.6 0.5 0.7 0.9 0.9 0.9 0.5 1 1.2 14.7 720 10.5 0.6 15.3 2.9 10.8 71.8 1 313.8 1 19.6 1.9 89.6 95 13.4 25.1 44 4.24 14.4 2.41 0.68 2.08 0.36 1.98 0.43 1.31 0.21 1.51 0.24
139 AK-13 Topkaya-Arapkuyusu granodiorite 3.7185 1.88618 14.66683 66.9433 0.15423 2.9458 3.944299 0.3424 0.05917 2.99137 2.1431 99.7951796 128.1 477.1 1192 519.6 3.3 0.6 28.4 1.7 0.4 0.4 0.4 1.8 0.5 0.7 0.9 0.8 1.5 0.5 0.8 1.4 13.7 640.3 9.8 2.4 15.7 3.7 8.7 64.5 0.4 279.8 3.1 20.3 2.6 163.7 96.6 12.4 29.4 45.5 13 10.9 na na na na na na na na na na
140 AK-14 Topkaya-Arapkuyusu enclave 3.63207 1.97624 14.81529 67.33417 0.15316 3.033 3.899777 0.3595 0.06323 2.994891 1.4829 99.7442484 101.3 247.25 828.15 329.3 2.75 0.75 28.9 1.5 0.5 0.4 0.4 1.2 0.6 0.7 0.9 0.85 1.5 0.5 0.9 1.4 14.2 680.15 10.15 1.5 15.5 3.3 9.75 68.15 0.4 296.8 3.1 19.95 2.25 126.65 95.8 12.9 27.25 44.75 8.62 12.65 na na na na na na na na na na
141 AK-25 Topkaya-Arapkuyusu granodiorite 3.51036 2.67732 15.35112 63.77694 0.24218 2.5131 5.167854 0.5414 0.11529 4.876934 0.6402 99.4126419 209.6 779.2 1332 510.2 5.9 0.7 43 0.9 0.5 0.4 0.3 2.1 0.5 0.7 0.9 1.2 1.5 0.5 0.7 1.3 10.8 669.7 15.3 6.4 17.7 4.9 9.3 64.5 0.8 352.3 3.1 13.8 3.1 120.5 114.7 16.7 36 55.7 17.7 15.6 na na na na na na na na na na
142 AK-26 Topkaya-Arapkuyusu granodiorite 3.67865 2.54343 15.6527 64.34999 0.24275 2.3432 4.931918 0.5297 0.11247 4.647323 0.6411 99.6731636 211.3 713.9 1364 580.8 6.4 0.8 42 0.9 0.5 0.4 0.2 2.3 0.5 0.7 0.9 0.9 1.5 0.5 0.8 1.3 10.3 528.1 13.5 2.6 17.7 5.5 9.2 59.6 1.4 352.2 2.7 13.7 3.7 126.5 126.1 16.2 27.2 46.6 8 14.4 na na na na na na na na na na
143 AK-27 Topkaya-Arapkuyusu enclave 3.76314 3.29301 15.65056 59.83915 0.39157 1.7135 6.529313 0.7073 0.18197 6.43343 1.3589 99.8617874 225.9 348.2 1618 491.6 10.4 3.6 64 0.9 0.6 0.5 0.2 1.1 0.5 0.7 0.5 1.2 1.5 0.6 0.8 1.6 11.6 349 26.8 0.9 18.2 4.2 18 53.7 2 413.5 1.6 11 2.1 166.7 129.7 31.4 27.8 63.2 7.37 27.9 5.5 1.26 4.96 0.84 4.92 0.99 3.08 0.5 3.36 0.52
144 AK-28 Topkaya-Arapkuyusu granodiorite 3.53779 2.85934 15.65136 62.79578 0.22973 2.8056 4.826397 0.5594 0.11144 4.365141 0.7402 98.4821951 101.4 130.9 562.3 730.9 2.2 0.8 47.3 0.6 0.5 0.4 0.2 1 0.5 0.7 0.9 1.1 1.5 0.5 0.8 1.1 12.7 1133 10.6 0.7 16.9 3.5 8.1 62.5 1 436.5 0.6 12 2 60.8 140.7 13.9 27.7 49.2 4.83 17.4 2.74 0.88 2.3 0.38 2.17 0.45 1.4 0.2 1.48 0.24
145 AK-29 Topkaya-Arapkuyusu granodiorite 3.62998 2.45456 15.42742 63.14656 0.22903 2.5075 4.85078 0.522 0.10062 4.089132 2.2185 99.1760999 176.2 688.4 1241 526 6 0.8 41.8 0.5 0.6 0.4 0.2 2.1 0.5 0.7 0.4 0.9 1.5 0.5 0.7 1.2 12.3 726.5 8 5.5 16.9 4.7 7.6 57 1.1 387.3 2.8 12.4 2.4 94.4 119.8 13.3 28.9 43.9 27.8 19.3 na na na na na na na na na na
146 AK-30 Topkaya-Arapkuyusu granodiorite 4.25701 2.20657 16.15375 64.88563 0.22836 1.8652 4.93772 0.497 0.09694 4.016581 0.6615 99.8062412 104.3 41.9 651 606.9 3.9 0.7 49.2 1.1 0.5 0.4 0.2 1 0.5 0.7 0.9 0.5 1.5 0.6 0.8 1.4 10.6 495.8 19 2.8 17.4 3.6 8.6 50.7 0.7 407.5 2.9 12 1.9 153.9 114.3 13.7 31.8 48.1 17 9.2 na na na na na na na na na na
147 AK-32 Topkaya-Arapkuyusu dioriteporphyry with accicular amphibole 3.17093 5.0788 15.66378 57.4374 0.16936 1.8654 6.697141 0.5842 0.14487 6.469131 2.2185 99.4995679 281.8 101.3 1014 259.4 22.9 24.4 53.7 0.9 0.6 0.4 0.2 1 0.4 0.7 0.9 1.2 1.5 0.4 0.7 1 12.5 579.7 15.9 2.6 17.1 5.7 7.4 51.9 1.1 295.2 4.9 11 3 49.9 99.4 17 19.5 34.6 8 12.9 na na na na na na na na na na
148 AK-33 Topkaya-Arapkuyusu medium-coarse grain dioriteporphyry 3.6591 3.03067 15.42701 61.74858 0.19238 2.2918 5.46331 0.5413 0.10947 5.623459 1.8691 99.9560794 232 52.4 793 227.9 12.1 21.3 47.2 0.9 0.6 0.4 0.6 1 0.5 0.7 0.9 1.2 1.8 0.6 0.6 1.2 13.3 729.1 21.6 5.9 16 4.4 8.4 64.8 0.9 314.8 4.6 13.7 4 86.8 110.3 17 35.5 52.8 29.5 23.4 na na na na na na na na na na
149 AK-34 Topkaya-Arapkuyusu medium-coarse grain dioriteporphyry 3.48326 2.83579 15.40831 62.14549 0.24864 2.1873 5.806803 0.5698 0.11403 5.774019 1.3339 99.9073638 242.7 67.4 552.3 216.9 12.4 17.3 45.2 0.8 0.6 0.4 0.2 1 0.5 0.7 0.9 1.2 1.5 0.4 0.6 1.2 12.1 565 20.8 2.6 16.5 4.8 8.6 60.7 0.6 335.4 6.6 13.5 4.1 79.7 103.7 17.3 22.3 40.6 14.3 10 na na na na na na na na na na
150 AK-35 Topkaya-Arapkuyusu dioriteporphyry 3.21389 3.79653 16.46339 60.38996 0.2597 2.2715 4.564755 0.5101 0.13571 5.626374 2.5399 99.7717283 211.2 49 595.9 229.9 13.1 46.1 54.7 1.2 0.6 0.4 0.2 1 0.5 0.7 0.5 0.7 1.5 0.6 0.5 0.5 15.8 661.6 21.1 2.6 16.4 4.9 9.3 67.5 1.1 293.2 6.5 14.8 4.7 56.3 114.3 19.8 28.2 49.5 15.9 11.4 na na na na na na na na na na
151 AK-36 Topkaya-Arapkuyusu medium-coarse grain dioriteporphyry 3.37916 2.63092 15.04531 64.41523 0.15598 2.6792 4.721772 0.39 0.10419 4.247081 2.2153 99.9841164 129.6 35.3 873 91.8 6.3 3.1 86.7 0.8 0.9 0.4 0.2 1 0.5 0.7 0.5 1.2 1 0.6 1.1 1.2 36.2 696.6 19 4.4 15 4.7 9.3 76.4 1 295.7 7.2 17.2 5.2 107.4 110.8 15.7 34.8 53.1 17.2 14.9 na na na na na na na na na na
152 AK-37 Topkaya-Arapkuyusu medium-coarse grain dioriteporphyry 3.64541 2.22764 14.95528 65.70831 0.18439 2.7426 3.987738 0.3903 0.10031 4.214945 1.8156 99.9725671 122.8 30.4 556 93.9 3.7 0.8 41.2 0.9 0.6 0.4 0.2 1 0.5 0.7 0.9 0.9 1.3 0.6 0.7 1.3 17.9 845 9.9 4.6 16.2 4.5 9.9 78.5 2 313.5 4.9 18 5.8 111 111.9 16.6 30.5 46.6 18.5 16.6 na na na na na na na na na na
153 AK-38 Topkaya-Arapkuyusu na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na 560 21.4 0.5 16.7 3.2 8 55 1 330 0.6 10.5 2.7 44.4 120.8 17 20.1 37.7 4 15.5 2.98 0.86 2.84 0.48 2.78 0.57 1.72 0.27 1.76 0.28
154 AK-39 Topkaya-Arapkuyusu granodiorite 2.73359 3.63567 15.52201 58.80774 0.21465 2.251 5.799955 0.6435 0.1204 4.77902 1.6312 96.1386953 118.1 50.8 495 292.4 2.1 0.8 51 0.9 0.5 0.3 0.2 1 0.5 0.7 0.4 1.1 1.5 0.5 0.5 0.9 12.1 618 10.6 0.5 16.7 3.5 10.3 53.3 1 372.8 0.7 12.5 1.9 30.3 123.5 19.5 33.3 61.4 6.22 22 3.91 0.97 3.37 0.55 3.2 0.63 1.88 0.3 2.04 0.31
155 AK-40 Topkaya-Arapkuyusu enclave 3.31466 3.70437 16.37208 59.21907 0.29514 2.3065 5.907081 0.6299 0.16118 5.989683 1.6547 99.5543243 207.9 194.5 576.6 468.6 3.6 4.2 57.5 1.2 0.6 0.4 0.3 0.7 0.5 0.7 0.9 0.9 1.5 0.6 0.4 1.1 13.5 850 14 1.6 16.6 3.5 10.5 69.8 1 376.5 0.8 11.6 2.6 50.6 119.4 19.6 29.2 52.9 5.42 19.7 3.6 1.03 3.28 0.54 3.04 0.63 1.85 0.31 2.05 0.32
156 AK-41 Topkaya-Arapkuyusu granodiorite 3.11529 3.281 15.7311 62.94651 0.22337 2.7143 4.765729 0.5393 0.12826 4.192383 1.1463 98.7835051 113.8 136.4 534.5 423.8 3.4 0.7 39.2 1 0.6 0.3 0.2 0.6 0.5 0.7 0.9 1.1 1.5 0.5 0.9 1 14.1 664 10 0.7 16 4.2 13 73.8 1 341 1.3 13 2.3 39.9 137 18.4 21.3 41.2 4.52 17.2 3.01 0.81 2.78 0.46 2.75 0.58 1.78 0.29 2.01 0.33
157 AK-42 Topkaya-Arapkuyusu na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na 552 13.7 1.3 16.7 3.5 11.2 73.9 1 359 1.1 16.5 3.3 147.5 122.8 17.2 29.2 52.7 5.13 17.8 2.94 0.81 2.65 0.44 2.49 0.53 1.6 0.27 1.87 0.29
158 AK-43 Topkaya-Arapkuyusu enclave 3.70083 4.16559 16.9227 55.41567 0.27466 1.4545 7.45223 0.678 0.20247 7.049872 1.9599 99.2764688 188 17.7 492.7 299.6 4.6 8.2 71.7 1.9 0.6 0.3 0.3 1 0.5 0.7 0.9 1.2 1.5 0.6 0.4 1 15 422 19.2 1.2 19.5 4.3 13.1 61.8 2 478.9 0.9 7.7 5 30.7 144.9 30.1 30.8 60.9 6.74 25.5 4.96 1.22 4.77 0.8 4.72 0.97 2.88 0.47 3.05 0.48
159 AK-45 Topkaya-Arapkuyusu granodiorite 3.82432 2.74367 15.92272 64.48036 0.18312 2.5581 4.814752 0.4875 0.10015 4.139087 0.6654 99.9192249 171.3 375.3 665.5 530.6 2 0.8 48.5 0.5 0.6 0.4 0.2 1 0.5 0.7 0.9 1 1.1 0.5 0.6 1.3 14.8 576.4 16.4 5.3 17.3 4.1 9.5 61.8 0.5 344.3 4.5 15.7 4.8 137.1 107 15.5 31.5 47.5 15.1 10.4 na na na na na na na na na na
160 AK-46 Topkaya-Arapkuyusu dioriteporphyry with accicular amphibole 2.60842 6.53947 15.38457 54.08127 0.19036 1.2387 7.916303 0.7186 0.174 7.689217 3.3303 99.871214 359 280 3026 148.3 50.6 0.8 81.4 1.3 0.5 0.4 0.2 0.7 0.5 0.7 0.9 1.2 1.5 0.5 0.4 1.1 8.5 476 23.9 0.7 17.2 2.7 7 44.6 1 407.6 0.5 7.6 2.4 42.7 97.9 21.3 17.7 34.8 4 16.1 3.28 1 3.43 0.56 3.41 0.67 1.94 0.29 1.95 0.29
161 AK-47 Topkaya-Arapkuyusu granodiorite 3.48526 3.08944 15.62711 64.26648 0.19976 2.4356 4.736453 0.505 0.1099 4.295399 1.1387 99.8890475 125.3 21.5 548.2 92.2 4.6 0.7 44.5 1.1 0.6 0.4 0.3 1 0.4 0.4 0.9 1.2 1.5 0.5 0.8 1.4 13.9 607.8 13.7 2.6 16.9 4.8 10 62.1 1.6 336.9 3 16.1 4.4 141.7 103 16.9 28.8 47.9 8 10 na na na na na na na na na na
162 AK-48 Topkaya-Arapkuyusu enclave 3.16629 3.81805 16.53872 58.94095 0.24939 1.8715 6.431603 0.6091 0.15788 6.059482 1.2695 99.112491 221.5 158.5 742.6 209.3 2.6 1 57 1.4 0.6 0.3 0.2 0.4 0.5 0.7 0.9 1.2 1.5 0.6 0.6 1 14.2 496 15.1 0.6 18.5 3.8 10.5 53.1 1 424.5 0.7 13.3 2.1 33.8 125.4 21.5 24.8 49.7 5.53 21.1 3.78 1.1 3.64 0.62 3.36 0.69 2.16 0.33 2.2 0.34
163 AK-49 Topkaya-Arapkuyusu granodiorite 3.5805 2.9855 15.66995 63.85925 0.23126 2.5422 5.106423 0.5131 0.11057 4.359784 0.7214 99.6798698 191.8 572.6 681.8 476.7 4.3 0.8 53.8 1 0.6 0.4 0.6 1.3 0.5 0.7 0.9 0.7 1.5 0.5 0.9 1.1 17.1 633 11.6 1.1 16.7 3.7 9.6 65.8 1 370.5 0.9 16.5 2.2 59.5 118.9 16.7 55.2 92.6 8.19 24.8 3.52 0.87 2.81 0.46 2.73 0.56 1.59 0.26 1.82 0.29
164 AK-50 Topkaya-Arapkuyusu enclave 4.03275 3.18639 16.87631 58.31667 0.34804 1.9602 6.545311 0.6464 0.15569 6.446279 1.4125 99.9265174 208.6 14.8 504.5 208.3 1.9 2.8 50.6 1 0.6 0.4 0.2 0.6 0.5 0.7 0.9 1.2 1.5 0.6 0.7 0.8 12.3 459.4 17.4 2.6 20.1 5.5 11.1 53.3 1.2 384.7 6.3 14.6 3.7 79.2 134 23.5 18.8 40.2 8 14.3 na na na na na na na na na na
165 AK-51 Topkaya-Arapkuyusu granodiorite 3.54731 3.01879 15.76356 63.56538 0.21478 2.2746 5.362882 0.5443 0.10795 4.74338 0.7899 99.9327606 142.6 32.1 520.6 202.9 2.4 0.8 47.9 1.4 0.6 0.4 0.2 1 0.5 0.7 0.9 0.6 1.5 0.6 0.6 1.4 13.3 627.5 19.1 2.4 17.7 5.2 9.7 59.4 1.1 363.8 4.2 15.1 2.3 128.1 101.6 16.7 25.6 40.8 16.1 10 na na na na na na na na na na
166 AK-52 Topkaya-Arapkuyusu granodiorite 3.49192 2.85261 15.62396 63.64575 0.21247 2.4422 5.359198 0.5361 0.11436 4.581692 0.794 99.6543003 119 26.2 516 210.2 1.9 0.7 60.6 0.9 0.6 0.4 0.7 1 0.5 0.7 0.9 1.2 1.5 0.6 0.5 1.3 17.1 623.4 16.2 3.1 17.5 3.7 8.9 59.7 1 342.4 3.3 17.7 2.8 113.4 95.9 16.4 39.8 63.1 19 10 na na na na na na na na na na
167 AK-53 Topkaya-Arapkuyusu granodiorite 3.70172 2.58302 15.49199 64.55509 0.23795 2.2088 5.248872 0.5157 0.1131 4.800984 0.481 99.9381838 160.7 376.4 608.4 393.8 2.5 0.8 47.3 0.9 0.6 0.4 0.2 0.9 0.5 0.7 0.9 1.2 1.5 0.7 0.8 0.8 11.7 641.2 12.3 2.6 18 5.9 9.1 54.2 2.3 394.8 2.9 14.6 1.2 128.1 136.3 17.9 37.7 60.8 16.5 10 na na na na na na na na na na
168 AK-56 Topkaya-Arapkuyusu granodiorite 3.39993 3.09748 16.00889 63.51409 0.20733 2.1505 5.227136 0.5127 0.1579 4.501261 0.9958 99.7730081 128.9 27 571.4 164.4 2.5 0.7 81.1 0.6 1.1 0.4 0.3 0.5 0.5 0.7 0.4 0.5 1.5 0.6 0.8 1.3 66.9 644.2 12.7 2.4 17.2 4.3 8.5 46.2 1 371.3 4.8 15.7 2.5 112.4 93.4 14.9 27.4 44.9 10 12.5 na na na na na na na na na na
169 AK-57 Topkaya-Arapkuyusu enclave 3.32656 4.37654 17.02288 54.88282 0.29224 1.2396 7.176484 0.7059 0.33959 7.302178 2.4334 99.0982464 206.2 7.9 548.5 137.4 3.2 0.7 113.4 1.3 0.4 0.4 0.3 1 0.5 0.7 0.9 1.2 1.5 0.6 0.6 1 28.1 399 18.2 0.4 19.7 3.4 12.1 28.8 1 453.4 0.8 11.3 1.4 30.7 121.6 27.4 18.3 41.5 5.07 19.9 4.28 1.17 4.14 0.72 4.19 0.85 2.61 0.41 2.7 0.44
170 AK-59 Topkaya-Arapkuyusu granodiorite 3.86757 2.49255 15.3278 63.80475 0.22361 2.3613 4.943367 0.4809 0.10341 4.225831 2.1 99.9310378 100 14.1 532.1 326.7 5 0.8 46.6 1 0.6 0.5 0.2 1 0.5 0.7 0.9 1.2 1.5 0.6 0.8 1.5 11.6 677.3 12.7 4.9 17.6 4.1 9.4 59.1 0.7 399.3 5.8 14.4 3.2 168.8 128.9 16.7 33.8 55.7 24.3 25.8 na na na na na na na na na na
171 AK-65 Topkaya-Arapkuyusu granodiorite 3.86407 2.31303 15.14241 63.9791 0.18628 2.4711 5.011389 0.4714 0.10329 4.17255 1.4846 99.1991674 128.5 110.8 523.9 180.1 2 0.8 39.5 1.2 0.6 0.4 0.5 0.4 0.5 0.7 0.9 0.7 1 0.5 0.7 1.1 13.2 734 9.6 0.9 15 5.2 9.3 51.5 1 333.9 0.6 16 2.5 59.6 194.4 15.9 31.5 52.9 5.12 16.6 2.78 0.75 2.49 0.41 2.45 0.5 1.58 0.25 1.75 0.28
172 T-01 Topkaya enclave 3.72294 3.77366 16.5428 57.48434 0.36506 2.005 6.810281 0.7762 0.20471 6.943012 0.6914 99.3194156 215.4 415.4 2275 348.8 5.4 187.6 70.6 1.4 1 0.4 0.2 1 0.5 0.7 0.9 1 1.5 0.6 0.5 0.6 13.7 1271 19.9 3.3 18.4 7.2 14.6 57.4 2.2 378.7 10 10 4.9 37.8 129.4 31 24.7 50 32.1 28.1 na na na na na na na na na na
173 T-02 Topkaya enclave 3.04873 4.92085 16.10145 54.86548 0.20912 1.6785 7.328535 0.8218 0.30383 7.312306 0.7545 97.345053 235.5 24.9 1027 287.1 5.4 0.6 84.2 1.8 0.6 0.3 0.2 1 0.5 0.7 0.9 0.6 1.5 0.6 0.4 1 13.8 474.3 24.5 2.4 17.7 4.4 13.7 55.4 1.4 295.6 3.3 11.6 4.9 35.4 77.1 31.2 17.7 42.4 16 14.2 na na na na na na na na na na
174 T-03 Topkaya dioriteporphyry 3.5905 3.3939 15.31394 63.26313 0.2176 2.0964 5.254337 0.516 0.11672 5.328838 0.7616 99.8529642 188.8 263.3 1162 310.5 4.3 0.7 48.1 0.8 0.6 0.4 0.2 0.7 0.5 0.7 0.9 0.9 1.5 0.6 0.5 0.5 13.9 582 12.7 4.1 17.7 5 9.1 65.2 1 332.5 3.2 13.7 3.9 88.1 115.1 19.1 29.9 48.5 10.9 10 na na na na na na na na na na
175 T-04 Topkaya dioriteporphyry na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na 563 14.7 1.5 16 4.4 10.2 66.5 1 330.1 0.7 10.8 3.5 122.2 175.8 17.3 25.9 50.7 4.97 18.7 3.3 0.9 2.98 0.52 2.87 0.58 1.81 0.29 1.94 0.29
176 T-05 Topkaya dioriteporphyry 3.98564 2.24205 15.51877 64.28484 0.19605 2.232 4.820101 0.5017 0.10322 4.95531 1.1419 99.9815558 151.9 11.8 509.4 76.2 2.2 0.8 46.6 1.3 0.6 0.4 0.2 1 0.5 0.7 0.9 1.2 1.5 0.5 0.5 1.3 15.2 552 13.7 1.5 15.9 3.7 9.5 66.8 1 330 0.7 11.8 3.7 104.3 134.3 16.7 25.2 47.2 4.75 18.3 3.14 0.83 2.88 0.47 2.92 0.55 1.78 0.29 1.81 0.28
177 T-06 Topkaya dioriteporphyry 3.68615 2.07255 14.73422 65.50965 0.18566 2.3353 4.876103 0.4767 0.10066 4.678816 1.1529 99.8086924 147.4 73.8 1284 187.7 3.1 0.6 42 1 0.6 0.4 0.2 1 0.5 0.7 0.9 1.2 2.1 0.5 0.8 1.3 14.9 647.9 15.6 8.3 17 3.8 9.1 64.9 1 324.8 5 14.1 4.3 107.7 123.6 17.5 38.6 60 35.6 28.4 na na na na na na na na na na
178 T-07 Topkaya granodiorite (transition) 3.70862 2.40442 15.4629 64.28279 0.18213 2.3014 4.991188 0.5072 0.10353 4.867567 1.0651 99.876822 156.6 89.4 1053 162.8 4.5 0.8 45.4 1.2 0.6 0.4 0.2 1 0.5 0.7 0.9 0.8 1.5 0.5 1 1.3 14.3 596.8 12.1 2.7 17 4.9 8.9 66.1 0.6 327.6 4.7 14.3 5.1 96.8 111.1 17.1 28.5 47.1 13.2 11.1 na na na na na na na na na na
179 T-08 Topkaya medium-coarse grain dioriteporphyry 3.41909 2.86503 15.71544 60.98743 0.31451 1.862 6.306771 0.6747 0.1347 7.020454 0.5932 99.8932233 262.8 328.5 1226 186.7 2.3 4.7 58 1 0.6 0.4 0.3 1.4 0.5 0.7 0.9 1.2 1.5 0.6 1 1.2 13.9 503.2 19.3 2.6 18.9 6.2 9.3 62 1.7 398.3 3.9 11.7 4.2 81.7 141.3 21.7 24.3 46.6 10.3 10.4 na na na na na na na na na na
180 T-09 Topkaya enclave 3.60025 2.48831 15.95154 63.00964 0.2277 2.1389 5.587287 0.5062 0.12011 5.260185 0.6829 99.5729988 178.1 303 1135 171 4 0.8 49.1 1.7 0.6 0.4 0.3 0.6 0.5 0.7 0.4 1.1 1.5 0.6 0.8 1.2 14.1 596.5 16.9 3.8 17.3 5.2 9 60.4 1.2 338.1 2.9 13.9 4.8 78.6 99.7 19.9 32.1 52.5 25.1 18 na na na na na na na na na na
181 T-10 Topkaya microcrystalline dioriteporphyry 3.36263 4.05566 16.60812 55.68847 0.31822 1.1462 7.390614 0.8125 0.17469 8.068266 2.2544 99.8797378 366 507.5 1311 521.2 9 0.7 70.7 0.7 0.6 0.4 0.2 1.5 0.5 0.7 0.9 1.2 1.5 0.6 0.8 1.1 11.5 510.3 19.5 2.6 20.4 4.1 10.5 32.5 0.8 415.2 6.3 7.6 2.5 57.8 94.5 24.1 25.1 50 14.3 11.6 na na na na na na na na na na
182 T-100 Topkaya dioriteporphyry 3.59172 2.26371 15.59861 63.8539 0.20112 2.2171 4.859687 0.5214 0.12866 5.336857 1.26 99.8327632 168.6 24.4 731.2 77.6 6.7 0.7 46.5 0.9 0.6 0.4 0.2 1 0.5 0.7 0.9 1 1.5 0.6 0.6 0.5 11.9 707 8.4 2.6 16.8 5.3 9.1 64.7 1.1 289.7 3.9 14.3 4.9 73 121.1 20.8 24.7 42.8 15.9 10.1 na na na na na na na na na na
183 T-101 Topkaya medium-coarse grain dioriteporphyry 3.64047 2.09276 15.37538 64.93861 0.19951 2.3104 4.667526 0.52 0.10423 4.993948 1.1099 99.952726 162 60.6 599.4 148.7 5.1 0.7 43.8 1.7 0.6 0.4 0.2 0.5 0.5 0.7 0.9 0.8 1.5 0.5 0.8 1.1 12.4 629.9 10 2.4 17.1 5.2 9.1 64.7 0.9 299.9 3.2 14.3 4.1 67.9 129.6 20 25.2 44.5 17.3 16.8 na na na na na na na na na na
184 T-103 Topkaya granodiorite (transition) 3.76312 2.93817 15.8701 62.83051 0.17558 2.4392 4.8973 0.4627 0.08681 4.500023 1.7209 99.6844608 126.4 43.2 554.7 89 2.1 1.3 43 1.9 0.6 0.3 0.2 1 0.5 0.7 0.9 0.8 1.5 0.5 0.5 1.1 14.2 809.1 16.5 3.9 16.5 3.5 9.3 64.4 1.7 323 4.3 9.6 3 56.5 105.8 17.8 25.9 44 24.2 14.4 na na na na na na na na na na
185 T-104 Topkaya enclave 4.57277 4.29658 15.76188 55.82418 0.14821 0.7639 6.448411 0.7157 0.17492 9.025144 2.2287 99.9603537 275.6 19.7 472 68.5 6.2 0.9 96.5 2.7 0.6 0.4 0.2 0.5 0.5 0.7 0.5 1.2 1.5 0.6 0.7 0.5 12.2 259.3 24.1 2.6 21 4.3 8.6 33.6 1.7 306.2 3.9 8.5 4.2 38.7 91 22.9 12.8 25.6 7.3 11.5 na na na na na na na na na na
186 T-105 Topkaya dioriteporphyry 3.94846 2.68395 15.394 62.35568 0.16544 2.2171 5.836724 0.574 0.09192 5.30893 1.4243 100.00054 201.6 30.2 542.5 116.9 2.7 5 53.3 1 0.7 0.4 0.2 0.5 0.5 0.7 0.9 1.2 1.5 0.6 0.4 1.5 18.3 581.4 15.8 2.6 17.5 3.9 7.6 62.7 1 392.6 3.1 13.3 4.6 98.3 105.9 16.9 18.7 33.9 11.3 10 na na na na na na na na na na
187 T-106 Topkaya dioriteporphyry with accicular amphibole 3.07907 4.4802 16.10746 57.67997 0.22406 1.3109 7.434909 0.7591 0.19768 7.190188 1.5311 99.9946016 292.4 148 623.9 163.1 15.5 0.9 129.9 1.1 1.2 0.4 0.2 0.7 0.5 0.7 0.9 1.2 1.5 0.7 0.9 0.8 61.6 485.8 22 2.6 16.9 6.6 9.5 37.9 0.7 383 3.3 11 4.5 71.3 114.4 20 19.9 36.2 7.7 10 na na na na na na na na na na
188 T-107 Topkaya microcrystalline dioriteporphyry 3.8096 2.03547 15.43944 64.89388 0.16977 2.2757 4.899206 0.4452 0.12062 4.462962 1.438 99.9898886 132.5 29.8 630.1 117.7 4.3 0.8 64.7 0.4 0.7 0.4 0.2 1 0.5 0.7 0.4 0.8 1.5 0.5 1.2 1.3 22.6 700.8 19.7 3.4 16 4 9.5 75.5 0.8 332.9 3.6 16.3 5.6 120 117 17.8 26.8 42.2 17.6 17.7 na na na na na na na na na na
189 T-108 Topkaya dioriteporphyry 3.59882 2.09898 15.26987 64.6783 0.17964 2.3473 5.253478 0.504 0.12616 4.719686 1.2146 99.990849 177.6 64.8 666 90.8 4.9 0.8 56.2 1.1 0.7 0.5 0.2 0.4 0.5 0.7 0.9 1.1 1.5 0.6 1.2 1.4 23.5 654 16.7 0.9 16.6 3.3 10.4 75.8 2 360.9 0.8 13.7 3.9 130 116.1 17.7 26.8 47.5 4.79 17.6 3 0.87 2.89 0.49 2.69 0.58 1.75 0.3 1.91 0.31
190 T-109 Topkaya microcrystalline dioriteporphyry 3.60665 2.02071 15.19732 65.92753 0.19021 2.6699 4.104661 0.4661 0.0887 4.329953 1.4008 100.00253 140.7 132.8 695.9 194.9 5.1 54.5 52.9 1 0.6 0.4 0.2 0.6 0.5 0.7 0.6 1.1 1.1 0.5 0.8 1.1 15.3 668.1 15.9 5.3 16.6 4.6 10 71.4 1.4 290.4 5.9 16.9 4.2 68.2 117.6 16.1 32.2 52.2 27.1 21.7 na na na na na na na na na na
191 T-11 Topkaya microcrystalline dioriteporphyry 3.74618 2.1178 15.50838 64.7324 0.19516 2.2497 5.01807 0.5035 0.10015 4.905282 0.912 99.9886285 164.1 190.9 700.5 181.4 2.8 0.8 48.2 1 0.6 0.5 0.2 1.1 0.5 0.7 0.9 1.2 1.5 0.9 1.1 1.5 15 656 18.9 1.6 17.3 3.5 10 80.5 1 395.3 0.9 13.6 4.3 236.9 125.9 19.7 26.4 49.3 5.17 18.8 3.45 0.97 3.21 0.55 3.09 0.65 1.83 0.32 2.04 0.33
192 T-111 Topkaya microcrystalline dioriteporphyry 3.60881 1.58072 15.06155 66.96673 0.16602 2.9666 4.799812 0.4215 0.08932 4.116823 0.22 99.9978758 131.9 10.9 698.5 52 2.5 79.6 46.4 0.8 0.7 0.6 0.5 1 0.5 0.7 0.9 0.6 1.5 0.6 1.5 2.1 21.1 710 57.9 0.8 14.8 3.3 10.4 100.3 1 376.5 0.8 14.2 3.6 769.4 115.4 17.5 26.2 48 4.83 16.8 3.01 0.85 2.84 0.48 2.77 0.56 1.73 0.29 1.93 0.3
193 T-112 Topkaya dioriteporphyry with accicular amphibole 2.93384 4.917 16.48881 55.23188 0.22724 0.995 7.635145 0.7879 0.15477 7.749637 2.7677 99.8889501 340.2 51.3 525 93.5 19 28 83.2 1.6 0.6 0.4 0.2 0.7 0.5 0.7 0.8 1.2 1.5 0.6 0.6 1.2 12.6 417.9 22.9 2.6 17.5 5.4 9.2 35 1.2 384 5.4 8.3 3.4 66.9 112.8 19.4 17.8 36.1 8.8 10 na na na na na na na na na na
194 T-113 Topkaya microcrystalline dioriteporphyry 3.72969 1.54488 14.90895 66.97738 0.15635 2.653 4.512925 0.394 0.12377 3.879859 1.1055 99.9862193 133.4 11.5 753 67.3 2.5 0.8 82 1.3 1 0.5 0.2 1 0.5 0.7 0.9 1.2 1.5 0.6 1.4 1.7 23.9 698.7 21 4.2 16.2 4 9 87 1 327.2 5.9 15.5 4 216.9 115.8 16.3 31.5 50 23.8 17.3 na na na na na na na na na na
195 T-114 Topkaya dioriteporphyry with accicular amphibole 2.7985 5.70623 16.62455 52.93222 0.24968 0.6073 8.110448 0.8516 0.52329 9.365091 1.9881 99.7571217 376.5 50.9 3200 63.3 16.7 118.6 1731 1.1 7.2 0.9 0.7 1 19.4 0.7 0.9 1.2 1.5 2.8 2.4 2.3 2068 189 27.7 2.1 18.4 3.1 9.8 35.3 2 429.7 0.6 7 2.6 49.8 104.5 20.7 18.5 36.6 4.27 17.4 3.51 1.09 3.52 0.59 3.35 0.7 2.1 0.32 2.09 0.32
196 T-11a Topkaya microcrystalline dioriteporphyry 3.68344 2.08256 15.38141 64.71325 0.19925 2.2941 5.081938 0.4974 0.1183 4.976697 0.9462 99.9744624 157.2 16.5 877 88.2 3 0.8 50.6 1.2 0.6 0.5 0.2 1.6 0.5 0.7 0.9 1.2 1.5 0.7 1.2 1.8 15.5 646.8 13.9 3.5 18.1 5.4 9.5 74.8 0.9 351.4 3.3 14.7 4.7 251.1 128.6 19.3 26.9 45.5 16.2 14.2 na na na na na na na na na na
197 T-12 Topkaya enclave 3.57924 2.64489 15.17015 63.9893 0.21132 2.1808 4.878794 0.4905 0.12028 5.493715 1.0353 99.7942627 173.6 125.8 1238 360.5 2.7 0.8 58.2 1.1 0.7 0.4 0.2 1 0.5 0.7 0.9 1.4 1.6 0.6 0.6 1.1 18 579 11.2 6.9 17.2 4.3 8.9 62.7 1 330.5 4.6 13.6 4.3 59.5 113.3 19.2 34.9 50.3 13.6 10 na na na na na na na na na na
198 T-123 Topkaya medium-coarse grain dioriteporphyry 4.00831 2.42102 15.68253 63.83241 0.17667 2.3188 4.23278 0.4556 0.10762 5.000373 1.7597 99.99591 149 37.8 594.7 63.4 4.1 0.7 59.8 1.1 0.6 0.4 0.2 1 0.5 0.7 0.9 1.2 1.5 0.5 0.7 1.2 18.2 616.8 13 2.1 17.8 5.1 9.2 66.4 0.9 338.1 2.9 13.9 4.8 92.5 108.2 17.9 26 43.4 12.7 10 na na na na na na na na na na
199 T-124a Topkaya enclave 4.09439 2.93093 17.56331 57.52414 0.35461 1.8719 6.282455 0.6031 0.17837 6.759796 1.7947 99.9577138 200.2 31.1 792 206.6 5.1 3.8 60.6 1.3 0.7 0.4 0.3 0.4 0.5 0.7 0.9 0.6 1.5 0.6 0.9 1.3 16.8 314 15.4 1.6 20.3 5.2 17.5 57.6 3 363.2 1.5 15.6 4.9 84.5 180.7 39.7 37.1 80.1 9.42 36.5 6.98 1.47 6.43 1.09 6.35 1.3 4.02 0.62 4.16 0.65
200 T-125 Topkaya granodiorite 3.12619 2.86661 15.48423 63.44925 0.2352 2.5822 4.641884 0.5685 0.10936 4.543697 0.6552 98.2622551 115 111.3 7.5 88.3 2.5 2.5 41.1 0.4 0.4 0.5 0.3 2.8 0.8 0.8 0.9 1.3 2.3 0.8 0.8 1.6 11.4 603 11.8 1.4 15.8 4 9.8 67.7 1 355.8 0.8 17.3 2.1 43.6 138.9 16.4 31.7 57 5.7 19.7 3.3 0.86 2.73 0.47 2.74 0.53 1.64 0.27 1.87 0.3
201 T-126 Topkaya granodiorite 3.64471 2.60436 15.31978 63.43191 0.20697 2.358 5.040509 0.5039 0.11265 4.482789 2.2913 99.9968703 106.9 76.4 584.4 166.1 2.6 0.8 47.4 2 0.6 0.4 0.5 0.6 0.5 0.7 0.9 1.2 1.1 0.5 0.8 1.5 11.6 587 17.3 6.5 17.9 4.3 8.8 64 1 351.8 2.9 15 3.4 153.9 106.6 17.4 52.9 81.1 26 22.7 na na na na na na na na na na
202 T-127 Topkaya granodiorite 3.49749 2.51461 15.67552 64.8722 0.21069 2.5936 4.495123 0.5221 0.09768 4.266522 0.9195 99.6650231 60.7 10.1 685.5 84.9 2.4 0.8 40.2 1.5 0.5 0.5 0.4 1 0.5 0.7 1.2 3 4.7 0.5 1 1.5 10.9 799.1 15.1 15.4 16.9 3.9 8.3 64.8 1.4 333.9 3 15.1 2.9 160.8 112.5 15.4 55.6 80.6 64.1 32.4 na na na na na na na na na na

No Sample Location Identification



203 T-129 Topkaya granodiorite 3.57527 2.56228 15.50313 64.17514 0.20892 2.4744 4.777819 0.5131 0.10542 4.380224 1.6054 99.8810954 110.95 93.85 295.95 127.2 2.55 1.65 44.25 1.2 0.5 0.5 0.4 1.7 0.65 0.75 0.9 1.25 1.7 0.65 0.8 1.5 11.5 595 14.55 3.95 16.85 4.15 9.3 65.85 1 353.8 2.9 16.15 2.75 98.75 122.75 16.9 42.3 69.05 15.85 21.2 na na na na na na na na na na
204 T-13 Topkaya medium-coarse grain dioriteporphyry 3.66918 2.44719 15.51692 63.45029 0.19058 2.2441 4.963501 0.4855 0.11635 5.180462 1.2528 99.516786 148.8 45.6 521.5 108.7 2 1.1 50.4 1.1 0.6 0.4 0.2 1 0.5 0.7 0.5 1.2 1.5 0.5 0.9 1.3 16.5 546 13.8 1 17.2 3.5 9.6 65.8 1 357.2 0.9 13.1 3.7 99.2 114.1 19 25.8 47.6 5.08 19 3.3 0.91 3.05 0.53 3.06 0.64 1.9 0.29 2.03 0.32
205 T-130 Topkaya dioriteporphyry with accicular amphibole 3.24569 4.28308 16.04357 56.84068 0.24795 1.8509 8.176882 0.7977 0.12613 7.178523 1.1055 99.8964875 319.8 71.1 564.7 288.2 14.4 0.9 45.2 1 0.6 0.5 0.2 0.5 0.5 0.7 0.9 1.2 1.5 0.7 0.4 1.4 9.6 476.5 22.3 2.6 17.6 3.8 9.9 43.3 0.9 416.6 2.7 7.8 3.1 120.8 111.5 18.3 19.9 39.6 8.9 10 na na na na na na na na na na
206 T-131 Topkaya granodiorite 3.72701 2.59374 15.5581 63.65168 0.19079 2.0748 5.18206 0.4712 0.10771 4.848362 0.8293 99.2347048 137.6 71.9 461.3 78.8 3.2 0.8 40.8 1.1 0.5 0.4 0.4 1 0.5 0.7 0.9 1.2 1.5 0.5 1.2 1.3 11.9 555 13.6 1.1 16.8 2.8 10 68.5 1 363.9 0.7 14.5 3.4 92.6 101.1 18.8 26.7 50.1 5.12 18.7 3.21 0.89 2.99 0.5 3.03 0.58 1.88 0.29 1.95 0.31
207 T-132 Topkaya dioriteporphyry with accicular amphibole 4.05717 3.24474 15.47294 62.57791 0.18098 1.1953 6.456672 0.581 0.13345 5.877928 0.22 99.9981005 241.1 305.3 614.6 239.6 9.8 0.9 63.4 1.5 0.6 0.5 0.3 0.5 0.5 0.7 0.9 1.2 1.5 0.5 0.9 1.8 11.7 792 21.2 0.6 17.5 3.6 10.1 34.7 2 430.3 0.8 12.2 3.6 227.1 128.4 17.7 23.3 42.6 4.47 16.3 3.09 0.93 2.89 0.5 2.96 0.59 1.76 0.29 1.85 0.3
208 T-133 Topkaya dioriteporphyry with accicular amphibole 3.34083 4.65427 15.96523 55.58688 0.24447 1.099 8.49987 0.8243 0.14716 7.738035 1.6659 99.76598 279 37.4 3.9 70 14.9 1.5 56.2 1.3 0.8 0.6 0.4 3.4 0.9 0.9 0.9 1.3 6.5 0.9 1.6 2.1 8.1 493 24.4 2.6 16.7 2.8 9.5 29.1 2 455.4 0.6 7 2.5 78.3 96.8 19.8 16.3 33.8 3.96 15.5 3.37 1.01 3.39 0.57 3.3 0.67 1.98 0.31 1.93 0.3
209 T-136 Topkaya microcrystalline dioriteporphyry 3.65511 2.11013 15.33713 64.90124 0.22187 2.2412 5.170394 0.4993 0.09728 5.131488 0.5646 99.9297046 224.9 547.6 810 223.7 3.9 0.9 48.4 0.5 0.6 0.4 0.2 1.5 0.5 0.7 0.7 1.2 1.4 0.4 0.5 1.4 16 620.2 9.4 7.1 17.3 4.7 9.2 72.2 1.2 343.8 3.1 14.5 5.6 122.9 117.2 18.5 35.7 53.5 13.4 12 na na na na na na na na na na
210 T-138 Topkaya dioriteporphyry 3.72872 1.99432 15.91454 64.96772 0.21982 2.3562 4.388495 0.4554 0.08842 4.553438 1.3333 100.000445 144.3 100.4 627.5 135.5 1.4 0.7 42.6 1 0.6 0.4 0.2 1 0.5 0.7 0.4 0.5 1.5 0.6 0.9 1.3 14.5 577.8 12.5 2.6 17.2 4 9.5 69.6 0.7 300 3.3 15.2 4.7 116.7 121.1 17.3 27.4 44 11.7 12.8 na na na na na na na na na na
211 T-14 Topkaya granodiorite (transition) 3.72412 2.27847 15.96053 63.37151 0.18396 2.1342 4.937535 0.4664 0.10692 5.070539 1.6737 99.9079064 149.3 14.3 584.5 93.8 2.4 4 62.7 0.6 0.6 0.4 0.3 0.5 0.5 0.7 0.9 1.3 2.2 0.6 0.9 1.4 16.1 648 16.1 0.8 17.9 4.2 10 69 1 382.9 0.7 12.3 3.7 126.2 153.8 19.2 25.3 46.6 4.99 18.3 3.24 0.94 3.16 0.53 3.07 0.62 1.88 0.3 2.1 0.32
212 T-140 Topkaya microcrystalline dioriteporphyry 3.57958 3.23606 15.81411 59.51182 0.19569 1.6629 6.449435 0.7016 0.15453 7.228278 1.3245 99.858448 236.1 29.3 571.6 84 6.1 8.8 66.5 1.8 0.7 0.5 0.2 1 0.5 0.7 0.9 1.2 1.5 0.6 0.8 1.5 16.2 468.9 22.4 2.6 19.3 4.8 10.1 44.3 1 359.5 5 10.4 4.4 126.9 100.4 24.3 23.5 44.3 10.2 17.7 na na na na na na na na na na
213 T-144 Topkaya granodiorite (transition) 4.57788 2.50546 15.99163 64.04901 0.21807 1.7982 5.05216 0.5102 0.20972 4.991328 0.9021 99.9035711 121.3 76 645.9 118.7 4.3 0.8 102.6 1.9 0.6 0.4 0.2 1 0.5 0.7 0.9 1.2 1.5 0.6 1 1.3 17.8 802.8 13.7 5.9 17.7 4.8 9.5 57.1 1.1 363 4.5 16.6 4.2 119.6 124.4 18.7 37 58.8 26.9 22.6 na na na na na na na na na na
214 T-15 Topkaya dioriteporphyry 3.58875 2.22919 15.07275 65.80415 0.19775 2.3457 4.910866 0.4598 0.09999 4.745471 0.369 99.8234146 184.2 445.1 1292 201.2 4.4 11.7 44.5 0.9 0.6 0.4 0.2 1.1 0.5 0.7 0.4 1.2 1.1 0.5 0.9 1.1 15.5 601.2 11.3 6 17.1 4.8 9 69.3 1.2 328 4.8 15 5.5 79.4 132.6 17.6 34.2 45 10.1 10 na na na na na na na na na na
215 T-153 Topkaya granodiorite 3.4026 2.20106 15.49249 65.29811 0.17194 2.8688 4.576504 0.4488 0.09029 3.759878 1.2119 99.522404 129.1 320 594.7 135.8 3.9 0.7 39.1 0.7 0.6 0.4 0.2 1.8 0.5 0.7 0.7 1.8 1.5 0.5 0.5 1.2 13.1 716 17.1 8.6 16.4 3.1 8.1 70.9 1 308.1 3.9 13.4 4.2 110 86.8 15 38.8 56.4 36.8 20.8 na na na na na na na na na na
216 T-154 Topkaya enclave 3.67951 2.99421 16.33112 62.72036 0.16742 2.6568 4.187683 0.5491 0.11513 5.118631 1.1241 99.6441013 121.8 22 740.5 10 3.8 71.5 73.9 1.2 0.6 0.5 0.2 0.5 0.5 0.7 0.9 1.2 1.8 0.6 1.2 1.3 14.6 827.8 14.4 7.9 14.8 6.5 9.5 67.7 1.3 480.9 7.2 14.4 4.1 112.9 106.3 16.4 32.2 51.5 37.5 10 na na na na na na na na na na
217 T-155 Topkaya granodiorite 3.65813 2.48325 15.24392 64.91911 0.19004 2.5485 4.752515 0.5233 0.08271 4.653674 0.8919 99.9470554 199.2 547.5 695 208.4 3.3 10.6 282.4 1 1 0.5 0.8 1.7 1.1 0.7 0.9 0.8 1.5 0.6 0.7 1.5 46 574 13.3 0.8 16.1 4 10 64.4 1 330.8 0.8 14.3 3.9 135.3 133.8 19.1 24.2 45.6 4.72 17.2 3.24 0.86 2.99 0.52 3.16 0.64 1.87 0.3 1.95 0.33
218 T-156 Topkaya granodiorite 3.71358 2.88822 15.38781 62.52411 0.19279 2.5514 5.525386 0.5538 0.1385 5.348599 0.9211 99.7452372 136.8 15.4 650.3 86 3.5 2.8 168.2 1.6 1.7 0.4 0.6 0.9 12.4 0.7 0.7 0.9 1.5 0.8 1.3 1.3 136.9 576.5 12.6 4.2 16.4 4.7 10.3 86.5 1.5 337.2 5.5 18 2.4 94.5 133.1 20.1 33.4 53.1 24.3 13.5 na na na na na na na na na na
219 T-157 Topkaya dioriteporphyry 3.47149 2.63145 15.4041 64.34908 0.20556 2.1993 4.657667 0.4893 0.10313 5.090844 1.3669 99.968834 165.6 272.1 613.8 129.8 2.9 0.7 48.6 0.8 0.6 0.4 0.2 0.9 0.5 0.4 0.9 1.2 1.5 0.6 0.7 1.2 14.8 579 14.1 1.2 16.9 3.5 10.2 58.8 1 364.8 0.7 13.3 4.3 103.9 136 20 27.5 49.7 5.22 19.5 3.34 0.91 3.18 0.53 3.14 0.63 1.92 0.3 2.06 0.31
220 T-158 Topkaya microcrystalline dioriteporphyry 4.09703 2.35404 15.44652 64.74114 0.18782 2.2549 4.777201 0.4628 0.10508 4.784213 0.7876 99.9983499 153.1 8.5 507.3 160.6 1.3 0.7 51.3 1.1 0.6 0.5 0.4 0.4 0.5 0.7 0.9 1.2 1.5 0.7 0.8 1.5 14.8 596 15.1 1 17 3.6 10.1 63 1 369.4 1.4 13.7 3.7 145 124.6 19 26.1 49.5 5.08 18.4 3.32 0.94 3.1 0.53 2.89 0.61 1.82 0.29 1.98 0.32
221 T-159 Topkaya medium-coarse grain dioriteporphyry 3.5349 2.52653 16.01944 63.14805 0.19636 1.9227 5.360586 0.5578 0.11494 5.569002 0.9815 99.9318897 184 12.7 601.3 116.2 2.2 3.2 53.9 1 0.6 0.4 0.2 1 0.5 0.7 0.9 1.2 1.5 0.6 0.6 0.6 16.8 529.7 17.6 2.6 17.2 4.7 8.5 48.6 0.9 344.9 4.3 12.5 3.2 89.4 112.5 18 19.7 39.1 15.8 11.1 na na na na na na na na na na
222 T-16 Topkaya dioriteporphyry 3.74676 2.43539 15.3658 64.73907 0.19573 2.4937 4.521702 0.4503 0.09995 4.844169 1.0268 99.91947 184.8 383.6 1188 416.6 4.6 0.8 54.3 1.1 0.6 0.4 0.2 1 0.5 0.7 0.4 1.2 1.5 0.6 0.9 1.3 15 593.2 16.1 4.5 17.7 4.1 9.7 71.2 1.2 309 3.5 15.6 4.9 102.4 111.1 18 31.9 47.7 24.4 12.9 na na na na na na na na na na
223 T-17 Topkaya enclave 3.46341 3.24771 16.00057 57.87548 0.22259 1.8644 5.945528 0.7113 0.14026 6.591627 3.8719 99.9347348 249.7 26.5 1049 89.6 1.9 9.2 65.1 0.8 0.7 0.4 0.2 1.3 0.5 0.7 0.9 1.2 1.5 0.6 0.7 1.2 17.1 485 18.7 0.9 17.4 2.9 9.8 50 1 426.3 0.6 10.3 2.5 77 99.1 19.5 22.5 43.6 4.73 17.5 3.38 1 3.34 0.55 3.12 0.61 1.86 0.29 1.86 0.3
224 T-22 Topkaya enclave 3.39441 3.35513 16.02525 60.69652 0.24244 1.6317 5.887341 0.7212 0.12742 6.604498 1.2994 99.9853398 253.5 114 641.5 231.8 3.9 4.3 57.5 1 0.6 0.4 0.2 0.9 0.5 0.7 0.9 0.5 1.5 0.6 0.7 1.3 10.3 424 20.8 0.7 18.3 3.3 10.9 44.2 1 422.9 0.7 8.7 2.7 87.1 117 20.3 23.1 45.7 4.88 19.1 3.63 1.05 3.46 0.57 3.3 0.68 1.96 0.31 2.06 0.32
225 T-23 Topkaya enclave 3.06509 4.65081 16.96227 53.28466 0.25678 1.2094 8.142305 0.8197 0.19694 8.345602 2.7677 99.7011977 372.7 330.7 1171 444.3 6.9 73.8 77.7 1.1 0.6 0.3 0.2 0.5 0.5 0.7 0.5 1.2 1.5 0.6 0.8 1.1 11.7 352.7 21.5 2.6 18.2 3.6 9.3 32.9 1.3 408 7.6 4.5 1.6 30.3 119.2 21.6 24.1 48.5 13.8 17.2 na na na na na na na na na na
226 T-24 Topkaya medium-coarse grain dioriteporphyry 3.48402 2.88243 15.81876 61.76024 0.22257 2.072 5.45758 0.5065 0.12043 5.807064 1.1055 99.2370504 207.5 337.7 1105 250 4.1 1.3 52.7 0.7 0.6 0.3 0.2 0.8 0.5 0.7 0.9 1.2 1.5 0.5 0.6 1 16.6 602.5 11.5 2.5 17.4 4.8 8.9 61.5 1 340.5 4.1 12.3 4.3 42.9 131.5 18.9 25.1 47 18.7 14.6 na na na na na na na na na na
227 T-27 Topkaya medium-coarse grain dioriteporphyry 3.63501 2.07227 15.34784 64.45677 0.19552 2.3488 4.596066 0.4536 0.09236 4.489398 2.1104 99.7979822 135.8 75 1115 225 2.7 0.8 39.5 0.7 0.6 0.3 0.3 0.8 0.5 0.7 0.9 0.8 1.5 0.5 0.6 1 14.3 624.1 12.8 5.5 17.8 4 9 64.6 0.9 310.9 3.1 14.7 4.8 51.9 108.2 17.6 31.4 52.1 24.8 23 na na na na na na na na na na
228 T-28 Topkaya enclave 3.18178 3.68251 16.30529 56.30177 0.35605 1.5314 6.378155 0.8507 0.13864 7.080232 3.8408 99.6473913 227.7 226 1090 193.2 7.8 16.1 53.6 0.7 0.6 0.3 0.2 0.9 0.5 0.7 0.5 1.2 1.5 0.6 0.8 0.8 11.6 585.6 10.1 2.6 18 7.2 11.1 51.3 1.2 412.4 5.9 8.5 3 33.2 157 22.2 21.1 47.7 8.2 12.6 na na na na na na na na na na
229 T-29 Topkaya enclave 2.33954 4.81509 16.92083 53.75491 0.19456 1.2492 7.786844 0.8418 0.2246 9.325497 1.6266 99.0794574 385.8 107.6 550.8 222.4 15.3 60.9 78.6 1.6 0.6 0.4 0.2 0.8 0.5 0.7 0.9 1.2 1.5 0.6 0.7 1 9.1 422 26.9 1.5 19.5 3.7 12.8 41.7 2 381.1 0.7 5.7 2 19.8 119.4 37.5 23.9 55.2 6.78 28.3 5.81 1.6 5.89 1 6.25 1.24 3.85 0.58 3.9 0.6
230 T-30 Topkaya medium-coarse grain dioriteporphyry 3.7123 2.45094 15.02354 64.85245 0.18879 2.2971 4.7942 0.4991 0.10255 4.843424 1.1415 99.9058843 155.4 92 1171 244.4 2.1 0.8 47.7 0.7 0.6 0.4 0.2 0.5 0.5 0.7 0.9 1.2 1.5 0.6 0.8 1.3 14.4 608.1 15.5 2.7 16.9 4.7 9 67.4 0.7 321.5 2.5 13.7 4.2 115.9 136.2 17.5 25.9 45.4 13.4 10 na na na na na na na na na na
231 T-33 Topkaya enclave 3.22096 3.84566 17.39729 56.04883 0.34918 1.6218 7.56413 0.8853 0.14761 7.960082 0.8703 99.9110795 357.4 166.1 1056 143.3 4 14.2 64.1 0.8 0.6 0.4 0.3 0.9 0.5 0.7 0.9 1.2 1.5 0.6 0.7 1.2 9.7 430.4 20.5 2.6 18.7 5 10.7 43.1 1.1 455.8 4.6 7.9 2.8 73.5 121.5 19.6 20 37.2 8 10 na na na na na na na na na na
232 T-34 Topkaya enclave 3.17099 3.6675 16.33475 59.51857 0.21926 1.7868 5.808954 0.6679 0.13299 7.063788 1.3833 99.7547464 248.8 11.9 539.7 62.9 3.1 8.6 66.8 0.8 0.6 0.4 0.2 1 0.5 0.7 0.4 0.7 0.9 0.6 0.9 1.2 15.1 476.1 16.2 4.5 18.9 3.3 8.1 46.8 1.2 357.4 4.1 10.1 3.3 71.9 117.2 19.9 24.6 41.3 13.8 10 na na na na na na na na na na
233 T-36 Topkaya granodiorite (transition) 3.49523 3.23334 15.50942 61.45686 0.21603 2.089 5.244876 0.5629 0.11607 6.135496 1.8691 99.9282961 256.2 483.1 1372 373.1 2.9 7 58.4 0.8 0.6 0.4 0.2 1.6 0.5 0.7 0.5 1.2 1.5 0.6 0.6 0.6 14.2 548.7 14.8 2.6 17.8 4.2 8.9 48.5 0.9 354.9 4 11.5 4.4 96.8 128.2 18.3 25.5 45 15.7 9.6 na na na na na na na na na na
234 T-37 Topkaya granodiorite (transition) 3.17638 3.29847 16.14057 60.81683 0.22131 1.9989 5.833367 0.6062 0.12323 6.284475 1.3339 99.8337025 258.8 417.6 1236 311.8 2.7 8.7 55.9 0.6 0.6 0.4 0.2 1.3 0.5 0.7 0.6 1.2 1.5 0.4 0.7 0.9 15.4 533.3 19.2 2.7 18 6 8.6 45.7 0.8 381.6 5.6 9.7 2.6 79.9 115.8 18.7 28.2 48.3 13.1 12.2 na na na na na na na na na na
235 T-38 Topkaya enclave 2.83409 3.45846 16.00556 58.05002 0.21989 1.3237 6.632427 0.7438 0.14713 7.798639 1.8871 99.100799 265 17 7.5 8.2 2.3 4 92.6 1.7 1.1 0.6 0.3 3.1 1.8 0.8 0.9 4.9 2.3 1 0.8 2 20 386 23.1 0.9 18.6 3 7.4 40.6 1 418.3 0.5 6.3 2.3 60.5 104.8 21.5 19.3 39.2 4.46 18.9 3.5 1.07 3.44 0.59 3.56 0.7 2.14 0.32 2.13 0.33
236 T-41 Topkaya microcrystalline dioriteporphyry 3.66625 2.3172 15.07352 63.83777 0.19291 2.1926 4.920338 0.5067 0.10233 5.074546 2.0276 99.9118143 183.8 427.6 1237 385.7 4.7 0.8 43.4 1.2 0.5 0.4 0.4 0.5 0.5 0.7 0.7 1.2 2.1 0.5 1.2 1.3 11.1 621.5 17.6 9.3 17.2 4.8 9 59.8 1.1 325.9 3.1 14 4.3 116.3 113.9 18 39.8 64.2 37.5 28.2 na na na na na na na na na na
237 T-42 Topkaya enclave 3.48205 2.73881 15.75069 61.54683 0.20465 2.0098 5.868584 0.6654 0.13012 6.516124 1.0353 99.948294 237.2 15.2 519.5 71.1 2.3 0.8 61.3 1.9 0.5 0.4 0.4 0.4 0.5 0.8 0.9 1.2 1.5 0.6 0.6 1.3 7.5 483 18.2 3 17.5 3.8 8.4 62.6 2 395.7 0.7 10 3.1 99.4 127.8 20.5 22.2 42.7 4.72 18.4 3.4 0.99 3.4 0.57 3.37 0.69 1.92 0.31 2.08 0.33
238 T-44 Topkaya granodiorite 3.61001 2.87538 15.49253 63.3594 0.22007 2.5786 5.003498 0.6024 0.10735 4.959294 0.8703 99.6788902 216.5 750.8 1312 598.9 5.2 0.7 47.3 1.2 0.5 0.4 0.4 1.7 0.5 0.7 0.9 0.9 1.4 0.5 0.5 1.1 10.9 569.9 16.2 4.9 17.2 3.6 9 63.2 1.5 319.1 2.7 13.9 4.2 75.8 116.7 18.9 32.2 48.4 22.6 17.3 na na na na na na na na na na
239 T-45 Topkaya granodiorite 3.83887 2.67177 16.03474 62.72897 0.22992 2.3301 5.365154 0.5283 0.08103 5.070806 1.0058 99.8854523 230.5 604.8 1213 610.6 5.9 0.7 33.6 0.9 0.5 0.4 0.3 1.9 0.5 0.7 0.9 1.2 1.5 0.5 0.6 1.4 10.8 504 15 2.5 17.9 4.8 9.3 65.8 1.4 351.7 3.3 13.2 3.7 128 131 19.3 29.8 51.9 14.6 10 na na na na na na na na na na
240 T-46 Topkaya enclave 5.43219 3.60001 16.53916 57.45461 0.22878 1.0096 6.455337 0.7058 0.12668 6.549214 1.5153 99.6167347 263.8 40.2 1256 307.5 4.4 0.9 46.7 2.1 0.4 0.4 0.2 1.5 0.5 0.7 0.9 1.2 1.5 0.6 0.4 0.4 5.1 300.4 21.5 2.6 18.5 5.8 7.3 19.7 1.9 357.5 4.3 6.8 3.4 61 108 20.9 20.9 39.2 9.4 15 na na na na na na na na na na
241 T-47 Topkaya granodiorite 3.91247 2.42058 15.25863 62.45536 0.2227 2.2857 4.841166 0.5018 0.10191 4.284154 3.5236 99.8081122 90.4 80 1079 532.4 1.9 0.8 46.4 1 0.6 0.5 0.2 0.5 0.5 0.7 0.9 1.2 1.5 0.5 0.8 1.4 12.9 572.3 17.5 5.4 17.6 3.8 8.9 56.1 1.1 377.6 3.1 13.3 3.6 136.3 136.3 17.8 34.9 55 20 22.3 na na na na na na na na na na
242 T-48 Topkaya granodiorite 3.70431 2.71792 16.04488 63.14403 0.2482 2.2824 5.395265 0.5211 0.11156 4.700307 0.6315 99.501412 130.5 180.4 841 198.2 3.6 0.8 40 1.3 0.5 0.4 0.2 0.5 0.5 0.7 0.9 1.2 1.5 0.5 0.8 1.2 10.5 598 13.2 1.1 17.8 3.9 8.7 61.6 1 430.4 0.7 11.4 2 76.4 138.2 18.8 24.9 48.3 5.09 18.7 3.34 0.97 3.03 0.51 3.01 0.59 1.84 0.28 1.94 0.3
243 T-49 Topkaya granodiorite 3.74109 2.61876 15.47164 63.588 0.22404 2.4708 4.770421 0.5441 0.11202 4.693274 1.3655 99.5997411 122 78.1 1227 405.7 3.5 0.7 52 1.4 0.6 0.4 0.2 1 0.5 0.7 0.9 0.7 1.5 0.5 0.8 1.4 13.1 593.9 17.3 3.8 18 4.7 9.1 59.3 0.6 362.7 3 14.4 2.7 130.3 126.8 17.1 26.9 50.7 18.2 12.4 na na na na na na na na na na
244 T-50 Topkaya enclave 4.07977 2.766 15.72718 62.47539 0.22513 1.9828 5.313209 0.5154 0.11235 4.759376 1.6267 99.5832345 128.2 175.5 1009 210.3 2.7 0.8 60.5 1.3 0.5 0.4 0.3 1 0.5 0.7 0.9 1.2 1.5 0.5 0.7 1.1 10.9 561.4 11.4 4.2 16.8 3.8 7.8 49.3 0.9 398 4.4 11.3 3.7 81.6 102.7 15.7 30.6 49.3 24.6 19 na na na na na na na na na na
245 T-52 Topkaya enclave 3.25562 4.24182 15.62274 59.0768 0.24343 1.3583 6.184619 0.7083 0.29956 6.773379 1.8073 99.5718318 214.6 252.8 1185 190.8 3.8 0.9 166.6 1.8 0.6 0.4 0.2 0.6 0.5 0.7 0.4 1.2 1.5 0.6 0.8 1.2 14.1 487 13.5 2.6 18.3 5.5 11.6 33.2 1.1 366.2 6 10.8 2.9 79.5 102.6 27.8 22.6 45.3 10.8 15 na na na na na na na na na na
246 T-54 Topkaya granodiorite 3.15931 2.87267 15.16887 63.38496 0.18527 2.1801 4.95656 0.5669 0.09776 5.000497 2.1166 99.6895717 180.2 381.1 1215 308.4 3.2 1.3 40.9 0.8 0.6 0.4 0.2 1.1 0.5 0.7 0.9 1.2 1.5 0.5 0.9 0.6 14.4 567.4 9.9 2.6 17.2 4.8 9 55.4 1.8 306.4 3.4 12.5 1.4 102.5 111.5 19.6 23.9 42 8 10 na na na na na na na na na na
247 T-59 Topkaya enclave 3.45854 2.68678 15.65952 62.70213 0.21296 2.643 5.17821 0.5865 0.12158 4.950843 1.26 99.4600329 151.1 333.3 1154 398.8 2.9 0.8 63.1 0.8 0.9 0.4 0.6 1 0.5 0.7 0.9 0.6 1.5 0.6 1 1.3 39.3 549.4 15.6 3.1 16.5 5.9 9.5 66.8 1.3 323.8 6.1 12.7 2.6 110.9 106.1 18.3 21.7 39 18.2 10 na na na na na na na na na na
248 T-60 Topkaya enclave 3.87021 4.41226 16.97832 54.60482 0.25056 1.528 7.184679 0.7744 0.2069 8.688473 1.1415 99.6401105 257.5 70.7 690 237.1 5.2 0.7 78.3 1.8 0.6 0.4 0.4 0.6 0.5 0.7 0.9 1.2 1.5 0.6 0.8 1.1 14.3 388.2 28.1 3 21.5 4 13.6 68.3 3 309.6 3.4 7.1 5.6 46.7 60.7 37.8 17 37.5 10.4 18 na na na na na na na na na na
249 T-63 Topkaya enclave 3.90854 2.4321 15.79135 63.47977 0.20769 2.3242 5.44786 0.4943 0.10478 4.917639 0.6324 99.7406043 192.2 393.6 619.3 273.9 4 0.8 43.8 0.8 0.6 0.4 0.8 1 0.5 0.7 0.4 0.9 1.5 0.5 0.5 0.6 15 601.5 11.4 4.3 17.1 4.7 8 54.4 0.8 319.4 2.7 8.8 3 83.4 111.8 19.4 23.7 41.1 24.4 16.7 na na na na na na na na na na
250 T-64 Topkaya enclave 3.24925 4.48116 16.64432 54.18282 0.20356 2.4735 7.543203 0.8084 0.21744 8.683668 0.8703 99.3577046 284.2 41 642.5 393 6.3 0.8 78.9 1.5 0.6 0.3 0.2 0.8 0.5 0.7 0.9 1.2 1.5 0.6 0.7 1 12.4 1039 22.8 3.3 19.8 6.7 11.6 62.3 1.7 285 4.5 6.5 4 26.6 100 33.4 18.5 47.5 30.1 19.5 na na na na na na na na na na
251 T-68 Topkaya granodiorite 4.19608 2.95994 16.08325 60.64208 0.22671 1.5382 6.27659 0.5981 0.1166 5.80234 1.4202 99.8600478 190 37.7 487.5 160.3 3.1 0.7 53.5 1.6 0.6 0.4 0.2 0.6 0.5 0.7 0.5 0.9 1.5 0.6 0.4 1.4 10.7 668 24.9 0.8 17.4 3.4 10.1 39.6 1 411.7 0.7 9.1 1.5 110.2 129.9 24.7 19.5 40.3 4.81 19.5 3.94 1.06 3.96 0.68 4.04 0.83 2.46 0.39 2.44 0.38
252 T-71 Topkaya dioriteporphyry with accicular amphibole 2.21124 5.45548 16.77942 52.04005 0.27012 0.5742 8.91217 1.0288 0.20075 9.625404 2.0276 99.1251747 433.7 53.1 492.8 110.2 20.3 0.8 98.4 1.8 0.6 0.3 0.2 1 0.5 0.7 0.9 1.2 1.5 0.6 0.8 1 8.6 223.2 28.1 2.6 18.8 5.1 7.2 17.3 1.2 330.6 3.6 3.8 2.5 24.2 125.1 28.3 19.1 39.8 7.8 14.4 na na na na na na na na na na
253 T-73 Topkaya enclave 0.06656 6.21357 9.883367 49.16723 0.21045 2.4395 21.788 0.6787 0.22165 6.99568 1.0268 98.6915445 152.6 259.7 573.5 10 54.1 17.3 79.4 1.9 1.6 0.4 0.3 0.6 0.5 0.7 1 1.2 1.5 0.4 0.8 1 9 450.6 22.7 2.6 14.1 4 14.6 54.6 1.7 448.2 5.5 7.4 3 15 94.4 27.8 30 47.5 13.9 15.8 na na na na na na na na na na
254 T-74 Topkaya granodiorite 4.60521 2.55201 15.36892 62.28517 0.26691 1.4144 5.875195 0.5372 0.07565 4.876489 1.1534 99.0105022 187.5 20.5 446.3 229.7 1.9 2.1 34.1 1 0.5 0.3 1.1 1 0.5 0.7 0.4 1 0.9 0.5 0.6 1 12.2 256 10.7 2.8 16.8 5 8.8 33.3 4.5 315.1 6.5 9.3 4.2 50.1 98 18.8 23.5 46.3 12.8 12.8 na na na na na na na na na na
255 T-79 Topkaya dioriteporphyry with accicular amphibole 3.077 6.18616 15.71735 53.11306 0.22021 2.1196 7.242202 0.8377 0.14945 8.400097 2.2544 99.3172031 342.4 56.5 471.5 93 19 35 67.3 2.1 0.6 0.4 0.2 1 0.5 0.7 0.6 1.2 1.5 0.6 0.9 1 10 453 27.9 3.4 16.4 4.6 9.5 65 1 378 5.8 7.8 2.6 26.7 102.2 19 18 34.4 13.6 10 na na na na na na na na na na
256 T-80 Topkaya dioriteporphyry with accicular amphibole 3.22963 4.18425 15.69986 57.88878 0.21456 1.7778 6.791387 0.7825 0.13897 7.111293 2.1059 99.9250068 295.4 49.4 539.7 90.7 13.2 23.1 63.7 1.9 0.6 0.5 0.2 1 0.5 0.7 1.2 1.2 1.5 0.6 0.7 1.5 12.5 508.9 21.7 5.2 18.2 3.8 9.9 48.4 1.6 351.4 5.3 10 3.8 121.6 110.1 18.5 22.7 36.7 10.2 10 na na na na na na na na na na
257 T-81 Topkaya granodiorite 2.45645 5.00558 16.69269 54.62252 0.24419 1.7351 6.340991 0.9138 0.22354 8.344114 1.8469 98.4258982 307.9 384 973 323.4 9.7 858.9 152.1 1.6 2.7 0.4 0.3 8.1 0.5 0.7 0.9 1.2 1.5 1.2 1.1 1.1 338.8 491.5 29.1 3.2 17.7 9.7 9.7 50.8 1.3 337.1 22 8.7 1.5 29.8 97.5 29.3 21.7 43.5 15.9 12.2 na na na na na na na na na na
258 T-84 Topkaya microcrystalline dioriteporphyry 3.78751 2.44072 15.70018 63.49896 0.19869 2.3529 4.828545 0.4867 0.10576 4.98195 1.2119 99.593779 137.7 44.3 549.5 170.7 3.8 0.7 43.8 1.3 0.6 0.3 0.2 0.4 0.5 0.7 0.9 0.8 1.5 0.5 0.8 1.1 14.1 632.3 19 3.1 17 5 9.3 65.4 0.8 330.5 4.7 14.5 4.4 55.4 122.8 17.8 30.9 48.1 16.3 14.4 na na na na na na na na na na
259 T-85 Topkaya dioriteporphyry 3.78653 2.50896 15.51552 63.99127 0.20821 2.1077 5.037414 0.4689 0.10487 5.048702 1.1241 99.9021659 207 474.4 709.7 131.4 4.8 0.7 45.5 0.7 0.4 0.4 0.2 1.4 0.5 0.7 0.5 1.2 0.9 0.5 0.6 1.1 15.3 633 11.4 4.4 16.7 5 8.9 65.4 0.5 340.9 2.9 14.4 5.3 67.5 122.6 18 28.8 48.8 21.5 24.4 na na na na na na na na na na
260 T-86 Topkaya granodiorite 3.48044 2.87082 15.70576 62.19919 0.21145 2.2721 5.368415 0.5553 0.11459 5.353092 0.8919 99.0231246 171.2 175.3 597.9 163.5 4.2 0.8 58.2 0.6 0.6 0.4 0.2 0.7 0.5 0.7 0.9 1.2 1.5 0.5 0.5 1.2 16.9 684 13.6 0.8 16.3 3.7 9.5 67.8 1 314.3 0.7 13.7 2.8 135.4 134.4 20.3 29.4 53.2 5.42 19.8 3.42 0.87 3.11 0.54 3.37 0.65 2.05 0.32 2.18 0.34
261 T-87 Topkaya enclave-apinit 3.61859 4.33909 16.48231 55.42782 0.21443 0.741 8.327058 0.8297 0.19521 8.291624 0.9211 99.3879086 299 64.7 493.8 307.8 10 0.8 93.7 1.1 0.6 0.4 0.6 1.2 0.5 0.7 0.4 1.2 1.5 0.6 0.7 1 13 368.5 25.8 2.6 16.8 5.6 7 10.1 1.3 340 5.9 6.7 3.1 34.1 100.4 26.8 16 34.7 9.3 11.3 na na na na na na na na na na
262 T-88 Topkaya enclave 3.65504 4.7813 15.64015 54.66615 0.23195 0.946 8.743397 0.8255 0.21314 8.454394 1.3669 99.5238032 308.4 114.1 665.7 523.9 9.9 0.8 164.1 1.5 1.2 0.3 0.2 7.3 1.6 0.7 0.9 1.2 1.5 0.7 0.4 1.1 60.3 402.8 21.4 2.6 18 4.6 7.3 17.8 1.2 342 2.7 8.3 3.3 37.5 110 27.5 19.3 36.3 8.9 13.6 na na na na na na na na na na
263 T-89 Topkaya enclave 3.63701 4.56148 16.05946 55.04651 0.22324 0.844 8.536561 0.8276 0.20423 8.37367 1.144 99.4577689 303.7 89.4 579.75 415.85 9.95 0.8 128.9 1.3 0.9 0.35 0.4 4.25 1.05 0.7 0.65 1.2 1.5 0.65 0.55 1.05 36.65 385.65 23.6 2.6 17.4 5.1 7.15 13.95 1.25 341 4.3 7.5 3.2 35.8 105.2 27.15 17.65 35.5 9.1 12.45 na na na na na na na na na na
264 T-90 Topkaya microcrystalline dioriteporphyry 4.12451 2.85993 15.9333 62.75502 0.16952 2.0683 4.729568 0.5032 0.12777 5.344715 1.3655 99.9813616 168.8 106.6 619.8 119.4 3.8 0.7 156.2 1.1 1.2 0.4 0.2 1.1 2.2 0.7 0.4 1.2 1.5 0.9 1 1.3 71.3 593.2 20.2 2.8 18.6 4 9.3 53.9 0.8 314.3 3.4 13.6 3.7 98.4 124.7 20.3 24.3 41.1 15.8 10.2 na na na na na na na na na na
265 T-91 Topkaya microcrystalline dioriteporphyry 3.60209 2.08564 15.18548 63.60888 0.17737 2.3146 4.941056 0.5745 0.10628 5.444089 1.6267 99.6666712 159.3 14.8 543.7 86.3 2.9 3.6 52.1 1.7 0.7 1 0.5 1 0.5 0.7 0.5 1.2 1.5 1.3 1.3 2.5 18 605.8 23.4 5.2 18.2 4.7 9.8 60.4 0.8 329.3 4.2 12.8 3.9 515.7 122.1 17.4 30.7 55 25.5 19.7 na na na na na na na na na na
266 T-93 Topkaya granodiorite (transition) 3.6146 2.93 15.87733 62.24576 0.22392 2.0331 5.061481 0.4934 0.13133 5.389799 1.8073 99.8080028 195.1 223.4 552.8 117.5 4.1 1.8 56.9 1.5 0.6 0.4 0.2 1 0.5 0.7 0.5 1.2 1.5 0.5 0.9 1.1 14.1 699.8 11.4 5.6 16.9 6.2 9.3 65.2 0.9 321.4 3.9 13.8 5.7 71 118.7 19.4 34.5 56.8 28.2 23.5 na na na na na na na na na na
267 T-94 Topkaya enclave 3.77206 2.36733 15.47987 63.991 0.19994 2.1138 5.163391 0.4791 0.10378 5.027349 1.1727 99.8703559 160.5 16.1 483.6 81.1 1.9 3.9 45.9 1.4 0.6 0.4 0.2 0.5 0.5 0.7 0.9 1.2 1.5 0.6 0.7 1.1 12.9 592 14.6 2.6 17 5.3 9.1 61.6 1 342 7.1 12.3 4.5 74.2 122.1 17.1 25.3 43 16.1 11.3 na na na na na na na na na na
268 T-95 Topkaya dioriteporphyry 3.75436 2.61607 16.16573 62.55606 0.17384 2.1368 4.58811 0.5269 0.10734 5.2611 2.1166 100.002949 165.9 29.4 599.1 76.7 4.9 3.5 65.4 0.7 0.6 0.5 0.2 0.5 0.5 0.7 0.4 0.8 1.5 0.6 0.9 1.5 15.3 632.1 18.1 3.6 18.5 4.1 9.9 62.3 0.6 341.7 3.7 12.5 3.7 152.8 117.7 18.7 28.6 45.7 16.1 10 na na na na na na na na na na
269 T-96 Topkaya medium-coarse grain dioriteporphyry 3.6642 3.84044 16.87724 58.05971 0.19406 1.4408 6.064855 0.6472 0.15842 7.222863 1.8362 100.006039 266.6 156.9 680.1 286.5 5 14.1 81 1.2 0.7 0.4 0.5 0.8 0.5 0.7 0.7 1.2 1.5 0.6 0.7 1.1 19.8 441 24.3 2.6 19.4 3.1 9.2 40.7 1.2 385 4.2 8.1 2.2 67.4 96.4 28.1 23.3 45.3 8.2 12.8 na na na na na na na na na na
270 T-97 Topkaya dioriteporphyry with accicular amphibole 3.33996 3.51404 16.48725 60.60505 0.18339 1.9392 4.804478 0.6046 0.11285 5.84695 2.5171 99.9548612 205.8 34.8 516.6 100.8 3.5 0.7 45.5 1.5 0.5 0.4 0.2 1 0.5 0.7 0.9 1.2 1.5 0.5 0.9 1.1 11 541.6 18.6 2.6 17.9 4.6 9.7 58.7 0.7 355.4 4.6 12.3 5 53.9 127.3 19.9 24.1 41.2 7.7 11.3 na na na na na na na na na na
271 T-98 Topkaya granodiorite (transition) 3.58885 2.28027 15.86491 63.79953 0.19684 2.3373 4.328611 0.4916 0.09974 5.098364 1.9146 100.000604 144.9 36.8 1240 82.2 11.4 0.9 45.9 1.9 0.6 0.4 0.5 0.5 0.5 0.7 0.9 0.7 1.5 0.6 1.1 1.2 15.3 1321 21.1 2.6 17.1 3.9 9.9 65.4 1.3 318.7 3.8 13.8 4.9 88.1 127.1 21.1 26.2 42.6 22 10 na na na na na na na na na na
272 TK-09 Topkaya dioriteporphyry 3.50486 2.67759 15.86134 62.59284 0.18282 2.1629 4.801556 0.5238 0.10441 4.980483 2.2153 99.60793 153.4 37.3 1114 227.2 2.9 3.7 48.3 1 0.7 0.4 0.2 0.7 0.5 0.7 0.6 1.8 1.5 0.5 0.9 1.1 14.5 640.5 8.9 8 16.3 4.5 8.4 63.3 0.7 349.4 4.2 12.8 3.7 73.8 104.4 17.1 42.6 65.5 42.1 33.5 na na na na na na na na na na
273 TK-11 Topkaya dioriteporphyry 3.55443 2.54406 15.59596 62.6429 0.20104 2.1358 5.706774 0.5541 0.10001 5.143039 1.6312 99.8092305 202.4 257.8 1128 223.4 6 0.6 46.4 0.6 2.2 0.4 0.2 1.7 0.5 0.7 0.9 1.2 1.5 0.6 0.8 0.7 14.3 585.4 12 2.6 16.7 5 9 61.3 1 327.8 2.7 13 4 66 112.6 20.2 24.5 42.2 9.8 13.7 na na na na na na na na na na
274 TK-18 Topkaya dioriteporphyry 3.31907 3.08138 16.20989 61.49909 0.20407 2.1574 5.359757 0.5421 0.11552 5.65312 1.2695 99.410909 205.2 125.1 985 243.6 7.9 5.3 50.2 1.6 0.6 0.4 0.3 0.8 0.5 0.7 1 1.2 1.5 0.5 0.9 1.2 14.8 655.8 13.9 6.3 17.7 6.3 9.2 62.3 0.8 315.1 3.7 12.1 3.4 81.5 112.7 20.3 36 57.5 29.4 26.5 na na na na na na na na na na
275 TK-19 Topkaya dioriteporphyry 3.24337 3.19704 15.80739 61.47319 0.20613 2.1421 5.967371 0.5856 0.12025 5.879014 0.7214 99.3429488 233.6 265.1 1108 331.5 6.2 5.6 48.8 0.5 0.6 0.4 0.2 1.3 0.5 0.7 0.7 0.5 1.5 0.6 0.6 1.3 16.2 634.7 13 2.6 17 4.2 9.3 59.7 0.7 312.7 4.5 12.1 2.8 107.5 120.6 20.1 25.3 42.6 9.8 15.5 na na na na na na na na na na
276 TK-32 Topkaya granodiorite 3.6339 1.9359 15.76871 63.86054 0.27751 2.2949 5.271877 0.4844 0.14459 4.980511 0.4713 99.1241496 136.3 303.1 1133 796.3 5.7 0.8 58 0.7 0.6 0.5 0.5 1.1 0.5 0.7 0.5 1.3 1.5 0.6 0.7 1.6 12.2 539.9 11.5 7.6 17.9 5.7 9.6 64.4 1 350.3 5.2 9.9 3.2 211.6 156.9 28.2 34.5 56.6 14.3 14.1 na na na na na na na na na na
277 TK-40 Topkaya enclave 3.47394 3.16663 16.36761 61.05008 0.4692 2.5765 4.70875 0.6471 0.10063 5.2844 0.7797 98.6246151 215.3 713.9 1112 254.5 6.5 11.6 42.6 1.2 0.6 0.4 0.2 1.8 0.5 0.7 0.9 1.2 1.5 0.5 0.6 1 11.1 469.6 9.6 2 18.6 5.3 11.7 77.3 1 329.9 3.4 19.3 5.1 48.8 184.1 20 27.7 48.5 13.4 18.1 na na na na na na na na na na
278 TK-41 Topkaya enclave 3.83639 4.06139 17.63703 55.05741 0.33625 1.267 7.343061 0.7464 0.19255 7.893635 1.4398 99.8110383 285.4 250.6 1182 560.1 4.6 4.4 71.8 1.5 0.5 0.4 0.2 1.1 0.5 0.7 0.9 1.2 1.5 0.6 0.7 1.2 8.3 311.3 14.5 2.6 21.7 5 12.5 43.3 1.7 315.9 4 11.5 5.2 63.1 119.4 30.8 19.3 44.7 8 20.3 na na na na na na na na na na

279 TK-8 Yürükkaracaören dioriteporphyry with accicular amphibole 3.47275 3.81788 16.37462 58.33793 0.20503 1.5869 5.041404 0.6457 0.13257 7.089575 2.5399 99.2442821 253.4 271.8 1060 473.7 6.4 2.2 58.7 1.2 0.6 0.3 0.4 1.1 0.5 0.7 0.9 1.2 1.5 0.6 0.6 0.9 10.9 556.4 9.9 2.6 17.5 4.3 7.5 47 1.4 329 3.5 9.6 3.1 34.2 110.3 18.7 19.4 35.4 13.2 13.8 na na na na na na na na na na
280 YK-1 Yürükkaracaören microcrystalline granodioriteporphyry 4.16146 2.128 16.29649 63.79879 0.15094 1.4354 5.070817 0.3501 0.12536 4.549864 1.8073 99.8745201 95.6 17.5 1446 403 2.9 0.8 64 1.4 0.6 0.4 0.4 1 0.5 0.7 0.9 1.2 1.5 0.5 0.8 1.1 12.9 304 9.4 0.9 16.9 4.1 6.8 38 1 325.4 0.4 5.1 1.5 68.8 139.5 28.4 17.1 37.9 4.49 19.1 3.87 0.99 3.99 0.7 4.25 0.91 2.75 0.46 3.04 0.48
281 YK-12 Yürükkaracaören microcrystalline granodioriteporphyry 3.65622 2.49859 16.29601 65.23468 0.16823 1.5881 5.18049 0.3313 0.10029 4.289223 0.6324 99.9755096 112.6 233.5 1566 415.3 4.9 0.7 46.3 1.9 0.6 0.3 0.2 0.9 0.5 0.7 0.9 1.2 1.5 0.5 0.5 1 7.6 314.2 9.3 2.9 16.6 5.5 6.2 41.3 1.1 285.7 3.8 7 1.8 59.3 119.2 27.6 19.2 33.2 11.1 11.9 na na na na na na na na na na
282 YK-13 Yürükkaracaören microcrystalline granodioriteporphyry 3.55669 2.78233 16.13859 63.90285 0.15978 1.3351 5.603115 0.3781 0.12892 4.621555 0.8703 99.4773499 100.7 44.4 1897 391.7 0.5 0.8 54.8 1.7 0.7 0.4 0.2 0.7 0.5 0.7 0.5 0.5 1.5 0.5 0.8 1.2 14.7 271 9.7 0.3 17.4 3.5 6.5 33.5 2 311.9 0.4 5.8 1.3 85.3 128.3 29.3 18 39.5 4.7 20.4 4.12 1.03 4.19 0.75 4.38 0.95 2.89 0.47 3.09 0.5
283 YK-14 Yürükkaracaören microcrystalline granodioriteporphyry 4.01558 2.43431 16.36399 63.94753 0.16728 1.5188 5.369012 0.3794 0.1188 4.476431 1.0058 99.7970138 93.5 20.9 1565 381.6 2.5 0.8 50.3 1.2 0.5 0.4 0.2 1 0.5 0.7 0.9 1.2 1.5 0.5 0.7 0.7 10.1 306.4 15.9 2.6 16.5 5 6.4 38.9 1.2 307.1 5.6 6.8 1.7 106.5 122.9 27.8 16 34.3 7.6 10.4 na na na na na na na na na na
284 YK-15 Yürükkaracaören microcrystalline granodioriteporphyry 3.89514 2.80084 16.57721 64.08159 0.16374 1.4625 4.738234 0.3576 0.12245 4.230748 1.5153 99.9453065 93.9 48.6 1889 411.9 2.6 0.8 46.8 1.8 0.5 0.3 0.2 1 0.5 0.7 0.9 0.6 1.5 0.5 0.6 1.1 6.5 301 8.6 0.7 17 4.2 6.5 35 1 313.2 0.5 5.9 1.1 54.7 147.2 27.7 18.6 40.8 4.73 20.2 3.91 1 3.95 0.71 4.16 0.87 2.72 0.46 2.99 0.49
285 YK-16 Yürükkaracaören microcrystalline granodioriteporphyry 3.92808 3.12019 16.15778 62.62657 0.17373 1.4943 4.247997 0.3604 0.14032 4.168018 3.5236 99.9409796 100.2 122.9 1542 403.7 3.7 0.7 50 1.1 0.7 0.3 0.2 0.5 0.5 0.7 0.9 1.2 1.5 0.5 0.5 1 5.8 334.7 7.2 3.3 17.4 4.8 6.3 39.5 1 266.7 2 6.7 2.3 49 123.2 27.2 20 39.4 13.9 11 na na na na na na na na na na
286 YK-18 Yürükkaracaören microcrystalline granodioriteporphyry 4.22985 2.08222 16.5291 63.57426 0.14968 2.0601 4.186598 0.3592 0.12447 4.905988 1.4202 99.62157 112 44.4 1467 447.5 2.8 0.8 58.9 1.7 6.1 0.3 0.4 1 0.5 0.7 0.9 0.6 1.5 0.5 0.4 1 5.5 358 8.7 1.1 16.9 3.9 6.6 50.6 1 277.8 0.5 6.2 1.3 39.2 135.8 28.6 17.4 37.5 4.57 17.6 3.9 0.98 4.05 0.74 4.27 0.97 2.89 0.48 3 0.51
287 YK-19 Yürükkaracaören microcrystalline granodioriteporphyry 3.4333 2.61627 16.23105 63.72007 0.13902 1.5206 4.690187 0.2775 0.08606 3.93088 3.3691 100.013965 177.5 385.6 1576 394.8 2.6 0.8 27.7 0.8 0.4 0.3 0.2 1.2 0.5 0.7 0.9 1.2 1.5 1.3 0.4 0.4 7.1 323.9 8 2.6 16.6 6 6.2 32.6 1.2 235.8 3.9 7.3 1.7 44.7 111.2 26.7 15.2 33.8 9.9 12.5 na na na na na na na na na na
288 YK-2 Yürükkaracaören microcrystalline granodioriteporphyry 3.88085 2.35431 16.6897 64.43649 0.14316 1.6638 5.051293 0.3119 0.10363 4.051149 1.1727 99.859012 74.1 19.9 1498 405.6 2.3 0.7 45.1 0.9 0.5 0.4 0.2 0.5 0.5 0.7 0.4 1.2 1.5 0.5 0.6 1.1 8.7 324.4 14.9 2 17.8 4.4 6.1 37.8 1 292.1 2.9 7.3 1.8 70.8 119 28.1 18.7 34.6 13.1 9.8 na na na na na na na na na na
289 YK-20 Yürükkaracaören microcrystalline granodioriteporphyry 3.99996 2.67713 16.26379 63.95872 0.16152 1.3736 4.621271 0.3453 0.06336 4.45376 2.0276 99.9459862 142.6 386.1 1645 419.3 6 0.8 28.5 1.3 0.6 0.3 0.2 1.1 0.5 0.7 0.9 1.2 1.5 0.4 0.5 0.4 7.6 319.9 12 3.2 16.5 6.1 5.7 34.3 1.3 259.7 3 6.5 1.7 36.6 120.5 28.9 19.2 37.8 8 10 na na na na na na na na na na
290 YK-21 Yürükkaracaören microcrystalline granodioriteporphyry 4.1049 2.72954 16.52538 65.99574 0.13436 1.4737 3.917637 0.3223 0.06775 4.002274 0.369 99.6426366 81.1 27.9 1451 380.6 2.4 0.8 30.8 1.9 0.5 0.3 0.2 0.5 0.5 0.7 0.9 1.2 1.4 0.5 0.6 1 8.2 318.6 14.4 5.5 16.4 5.9 6 32.9 1.3 255.5 2.4 7.2 1.7 57.9 119.2 26.2 24 40.5 13.9 15.7 na na na na na na na na na na
291 YK-3 Yürükkaracaören microcrystalline granodioriteporphyry 3.92353 2.17802 16.07516 64.06377 0.14613 1.5395 5.067639 0.3386 0.10483 4.29426 2.1166 99.8481313 92.7 18.7 1460 411.7 5.5 0.8 47.1 1.3 0.4 0.6 0.2 0.6 0.5 0.7 0.6 0.8 1.5 0.5 0.7 1.4 7.5 322.5 17.7 2.6 15.9 5.6 6.4 38.9 0.9 285.6 3.7 6.8 1.7 134.4 121.1 27.4 20 35 8 13.3 na na na na na na na na na na
292 YK-36 Yürükkaracaören microdioriteporphyry 3.05611 3.67355 16.54442 59.58892 0.15933 1.498 5.615987 0.5024 0.14151 6.215812 2.7747 99.7708216 217 81.6 1506 414.1 16.7 3.6 65.2 0.7 0.5 0.3 0.2 0.6 0.5 0.7 0.8 1.3 1.5 0.5 0.6 0.5 9.8 338 15.7 1 16.6 2.9 5.6 38.8 1 279.1 0.4 5.5 1.6 34.4 100.8 26.1 16.2 33.5 4.06 16.9 3.43 0.94 3.74 0.68 4.11 0.9 2.65 0.42 2.65 0.43
293 YK-37 Yürükkaracaören microdioriteporphyry 3.26603 3.79257 16.91637 60.2227 0.1521 1.5995 5.629718 0.5105 0.12834 6.294439 1.2119 99.7242055 233.7 94.8 1758 393.2 7.9 4.4 63.4 1 0.7 0.3 0.2 0.5 0.5 0.6 0.4 1.2 1.5 0.5 0.6 0.9 9.5 384.5 10.6 2.6 16.1 5.9 5.4 38 1.1 263.6 4.6 5.8 2 30.1 114.3 24.4 14 31 8 10 na na na na na na na na na na
294 YK-38 Yürükkaracaören microdioriteporphyry 3.41459 3.69671 16.18806 60.9837 0.15043 1.421 5.879754 0.5075 0.13179 6.287838 1.1241 99.7855049 233.2 28.5 1472 409.4 4.4 3.6 63.5 0.4 0.5 0.4 0.2 0.7 0.5 0.7 0.8 1.2 1.5 0.5 0.4 1.1 9.8 281.2 20.2 2.6 16.3 4.7 5.4 35.6 1.1 263 5.2 6.1 3.1 60.3 113.1 25.3 13.6 30.4 10 19.3 na na na na na na na na na na
295 YK-39 Yürükkaracaören fine grain granodioriteporphyry 3.74497 3.60841 16.64544 61.62642 0.16563 1.4938 5.428132 0.4411 0.12673 5.677452 0.8919 99.8500403 233.9 189.1 1603 449 4.6 3.4 60.7 0.6 0.5 0.3 0.2 0.7 0.5 0.7 0.9 0.5 1.5 0.4 0.6 0.8 8.7 295 12.8 0.4 16.4 3.4 6.1 39.4 1 318 0.4 5.7 1.6 39 117.8 25.9 16.6 35.5 4.28 17.4 3.58 0.93 3.9 0.67 4.16 0.88 2.61 0.4 2.77 0.43
296 YK-4 Yürükkaracaören microcrystalline granodioriteporphyry 3.85552 2.13592 16.40647 64.23134 0.14745 1.656 4.909637 0.3245 0.1333 4.252353 1.8362 99.8888118 92.1 10.3 1429 381.8 2.7 0.7 64 0.5 0.6 0.4 0.2 0.5 0.5 0.7 0.9 0.5 1.5 0.5 0.8 0.9 13.8 356.6 13 2.7 16.6 6.7 6.4 43.6 1 279 4.2 7.1 1.8 63 113.7 29.9 19.7 36.5 16.8 14.2 na na na na na na na na na na
297 YK-40 Yürükkaracaören fine grain granodioriteporphyry 3.73643 3.46999 16.48485 61.62978 0.17493 1.5126 5.461337 0.4503 0.12897 5.595084 0.9211 99.5653361 166.7 41.1 1455 387.4 3.5 1.4 62.8 1.4 0.5 0.7 0.2 1 0.5 0.7 0.9 1.2 1.5 0.6 0.9 2.3 9.4 295.2 38.3 2.6 17.8 4.4 5.7 38.2 0.9 306.5 4 6.4 2.5 388.4 124.1 25.4 15.9 33 9.1 11.4 na na na na na na na na na na
298 YK-41 Yürükkaracaören fine grain granodioriteporphyry 3.56639 3.13527 16.62566 61.82436 0.17171 1.5294 5.326503 0.4588 0.13143 5.55727 1.3669 99.6936235 163.1 62.1 1569 394.4 6.1 1.3 63.5 1.5 0.5 0.3 0.2 0.7 0.5 0.7 0.9 1.2 1.5 0.5 0.5 1 9.8 366.6 18.8 2.6 15.8 6 5.7 37.9 1.3 304.7 3.3 6.4 1.7 41.5 126 26.4 16.8 35.2 9.8 10 na na na na na na na na na na
299 YK-42 Yürükkaracaören fine grain granodioriteporphyry 3.75922 3.45437 16.41699 61.72336 0.16674 1.4687 5.375175 0.467 0.13935 5.761397 1.144 99.8762211 172.8 22.3 1568 700 4.3 0.8 64.5 1.3 0.5 0.6 0.2 1.2 0.5 0.7 0.9 1.2 1.5 0.6 1 1.8 9.4 283 13 0.6 16 3.4 5.9 39 1 326.7 0.5 5.7 1.7 52.5 130 27.4 17.1 35.8 4.35 17.6 3.68 0.98 3.85 0.7 4.13 0.87 2.73 0.41 2.78 0.44
300 YK-43 Yürükkaracaören microcrystalline granodioriteporphyry 3.33674 4.37322 16.13106 60.64528 0.14171 1.4421 5.648478 0.4654 0.13462 6.074955 1.3655 99.7590485 198.8 25.1 1421 354.8 4 0.7 61.3 0.7 0.5 0.3 0.2 0.6 0.5 0.7 0.9 1.2 1.5 0.5 0.6 0.9 8.7 262.4 16.1 2.6 16 6.4 5.2 36.3 1.4 264.5 4.3 6.4 2.2 31.2 102.7 24.7 15.8 30.5 10.2 10 na na na na na na na na na na
301 YK-44 Yürükkaracaören microcrystalline granodioriteporphyry 3.33877 4.13776 16.18987 60.76974 0.12925 1.4898 5.286379 0.4804 0.13019 6.090623 1.6267 99.6695222 188.9 18.2 1477 347.8 3.9 3.3 69.4 1.3 0.5 0.3 0.2 0.8 0.5 0.7 0.4 0.7 1.5 0.5 0.4 0.6 9.1 292.2 18.4 2.6 15.2 6 5.4 40.2 1.2 281.6 4.4 6.2 2.3 25.9 105.6 25.6 14.6 30.4 9.6 11.9 na na na na na na na na na na
302 YK-46 Yürükkaracaören microcrystalline granodioriteporphyry 3.66192 3.4239 16.29555 62.19162 0.12379 1.4058 4.948679 0.3906 0.10772 5.336232 2.0494 99.9351657 159.7 27 1494 408.1 4.6 0.7 53 1.2 0.8 0.3 0.2 1 0.5 0.7 0.4 1.2 1.5 0.5 0.9 1.1 8.4 324.8 19.7 2.6 15.5 5.4 5.1 39.7 1 287.5 4 6.4 2.4 59.6 93.5 23.9 16.2 33.5 8 10 na na na na na na na na na na
303 YK-47 Yürükkaracaören microdioriteporphyry 3.70124 3.10397 16.15361 62.30244 0.14268 1.4004 5.591401 0.4081 0.1083 5.235474 1.8073 99.9549267 162.5 20.4 1453 434.1 3.5 1.7 55 0.9 0.6 0.4 0.2 1 0.5 0.7 0.9 1.2 1.5 0.5 0.6 1 6.5 269.7 16.2 2.6 16.5 5.9 5.2 36.3 1 234.3 4.1 6.5 1.8 58.9 102.9 24.4 16 30.9 8 10 na na na na na na na na na na
304 YK-48 Yürükkaracaören microcrystalline granodioriteporphyry 3.54115 3.68321 16.51492 61.55751 0.15188 1.2357 5.636591 0.4394 0.12807 5.687776 1.1727 99.7489134 187.2 36.1 1457 431 3.8 11.7 57.3 0.8 0.5 0.4 0.2 0.5 0.5 0.7 0.9 1.2 1.5 0.6 0.6 1.1 7.4 287.7 15.1 2.6 16.9 3.4 5.2 27.7 1 237 3.8 6.3 2.3 63.7 109 25.7 20.1 35.3 10.7 10 na na na na na na na na na na
305 YK-49 Yürükkaracaören microcrystalline granodioriteporphyry 3.21968 3.77371 16.28655 60.5571 0.14969 1.4677 5.539308 0.4741 0.13454 5.9794 2.1166 99.6983524 204 87.5 1557 361.7 8.7 11.7 63.7 1.3 0.5 0.3 0.2 1.1 0.5 0.7 0.9 0.6 1.5 0.5 0.4 1 7.4 320.3 15.7 3 16.1 5.6 5.4 38.8 1.1 263.7 4.1 5.4 2.6 44.6 97.9 25.6 19.8 35 14 10 na na na na na na na na na na
306 YK-5 Yürükkaracaören microcrystalline granodioriteporphyry 3.85132 2.35729 16.06233 64.07749 0.14698 1.5668 4.957186 0.3172 0.10432 4.002948 2.5171 99.9609393 84.7 23.3 1501 404.8 1.4 0.8 48 1.2 0.5 0.3 0.2 0.4 0.5 0.7 0.5 0.5 1.5 0.5 0.4 1 8.6 298 9.2 1.1 17.5 4.1 6.8 40.8 1 329.8 0.4 5.9 1.2 51 139.1 29 18.4 39.7 4.69 20.4 3.91 1 4.14 0.74 4.38 0.92 2.83 0.47 3.12 0.51
307 YK-51 Yürükkaracaören microcrystalline granodioriteporphyry 3.61444 3.18812 16.06419 61.37343 0.14746 1.4684 5.925214 0.4408 0.12244 5.676013 1.8362 99.8568221 177.3 24.9 1520 882.9 2.5 5.3 57.9 1.2 0.5 0.3 0.3 0.7 0.5 0.7 0.9 0.7 1.5 0.6 0.6 1 8 317.9 13.2 2.6 16 5.3 5.4 40.1 0.9 272.9 4.6 6.2 2.5 44.6 104.3 25.8 15.7 33.4 8 14.5 na na na na na na na na na na
308 YK-52 Yürükkaracaören microcrystalline granodioriteporphyry 3.31573 3.62876 16.00198 60.44506 0.13881 1.4262 5.804579 0.4672 0.1283 5.963157 2.5171 99.8367942 201.7 19.4 1543 844.8 4.5 1 60.9 1.2 0.7 0.3 0.2 1.1 0.5 0.7 0.4 1.2 1.5 0.5 0.7 0.6 8.7 274.5 17 2.3 16.6 5.3 5.2 36.8 1 275 5.2 5.8 2 48.1 102.2 24.8 15.6 33.3 7.8 10.6 na na na na na na na na na na
309 YK-53 Yürükkaracaören microcrystalline granodioriteporphyry 3.30874 3.8776 16.19927 60.22538 0.13778 1.4529 5.582068 0.4282 0.12964 5.815872 2.5399 99.6972782 184.9 14.2 1460 808.1 3.5 2.1 58.8 0.8 0.8 0.3 0.2 0.6 0.5 0.7 0.4 0.5 1.5 0.5 0.8 0.9 7.6 284.6 13.8 2.6 15.3 4.4 5.1 38.1 1 258.1 8 6.3 2.6 33.9 102.2 25 17.2 32.5 8.8 10 na na na na na na na na na na
310 YK-54 Yürükkaracaören microcrystalline granodioriteporphyry 3.36409 3.72034 16.15179 60.51176 0.15598 1.4543 5.692828 0.4441 0.12913 5.861032 2.2153 99.7006409 185.2 19.9 1518 945.2 1.8 11 59.8 1.1 0.5 0.3 0.2 0.7 0.5 0.7 0.9 1.2 1.5 0.5 0.5 0.9 8.1 280.1 15.4 2.6 16.6 6.4 5.4 37.8 1.1 268 4.2 6.1 1.9 37.7 115.4 24.9 16.2 31.5 8 10.5 na na na na na na na na na na
311 YK-55 Yürükkaracaören microcrystalline granodioriteporphyry 3.31943 3.39487 16.00441 60.65509 0.147 1.4646 5.971746 0.4546 0.13299 5.894149 1.8156 99.25454 189.3 54.1 1592 994.7 3.2 1.8 59.1 1.1 1 0.4 0.3 0.5 0.5 0.7 0.9 1.2 1.5 0.5 0.4 1.3 17.3 304.4 19 2.6 16.3 6.4 5.2 37.6 1.2 294.2 3.4 6.7 2.5 98.7 123.3 24.9 18.6 34.4 8 10 na na na na na na na na na na
312 YK-56 Yürükkaracaören microcrystalline granodioriteporphyry 3.49142 3.73812 16.46405 60.65042 0.14792 1.5408 5.59464 0.448 0.13391 5.880017 1.6312 99.7205101 188.2 16.6 1479 852.6 3.7 0.8 62.1 1.5 0.5 0.3 0.2 0.8 0.5 0.7 0.9 1.2 1.5 0.5 0.6 1 10.1 290.1 13 3 15.4 5.9 5.5 38.7 1.4 252.8 6.5 6.5 2.9 49 102.7 24.1 16.4 31.5 7.3 10 na na na na na na na na na na
313 YK-57 Yürükkaracaören microcrystalline granodioriteporphyry 3.60068 3.7295 15.85988 61.00034 0.14276 1.417 5.746302 0.4612 0.13474 5.84767 1.6547 99.5948009 180.1 16 1459 848.1 3.4 0.8 62.9 1.1 0.5 0.3 0.2 0.6 0.5 0.7 0.5 0.6 1.5 0.5 0.5 1 10.7 367.5 14.5 2.6 16.1 5.6 5.4 37.3 1.3 252.8 5.5 6.2 2.6 51.6 101.4 25.3 16.1 32.5 9.9 10 na na na na na na na na na na
314 YK-59 Yürükkaracaören microcrystalline granodioriteporphyry 3.62159 3.52282 16.10167 61.20691 0.13766 1.5443 5.40872 0.4569 0.11842 5.781167 1.9599 99.8601417 179.9 19.9 1546 872.9 3.2 1.2 62.6 0.6 0.5 0.3 0.2 0.4 0.5 0.7 0.5 1.2 1.5 0.5 0.6 0.9 7.8 303.3 12.2 2.6 16.8 5.3 5.3 40.6 1 236 3.3 5.6 1.8 46.4 101.8 25.2 14.6 29.3 11.6 12.2 na na na na na na na na na na
315 YK-6 Yürükkaracaören fine grain granodioriteporphyry 4.01582 2.32206 16.00226 64.22254 0.15575 1.5463 5.053827 0.3233 0.10064 4.283197 1.9146 99.9403363 79 46.4 2001 719.5 29.4 0.8 45.7 1 0.5 0.5 0.2 0.7 0.5 0.7 0.8 0.5 1.5 0.5 0.6 1.8 7.6 297 10.6 0.8 17 3.8 6.3 42.6 1 325.6 0.5 6.1 1.5 85.2 132.5 29.5 19 40.8 4.83 20.3 4.09 1.03 4.2 0.73 4.59 0.96 2.95 0.49 3.17 0.5
316 YK-60 Yürükkaracaören fine grain granodioriteporphyry 3.61108 3.64045 16.1846 61.24697 0.16282 1.4172 6.111645 0.4772 0.14771 5.936529 0.2713 99.2075249 176.4 25.1 1438 809.7 4 0.8 73 1.6 0.6 0.3 0.2 0.9 0.5 0.7 0.4 1.2 1.5 0.5 0.5 0.9 7.8 305 11.9 0.5 16.3 3.3 5.7 35.5 1 301.3 0.4 5.3 1.7 32.2 122.5 26.4 16.7 36.1 4.32 17.8 3.66 0.95 3.95 0.69 4.23 0.87 2.58 0.41 2.73 0.42
317 YK-61 Yürükkaracaören microcrystalline granodioriteporphyry 3.54936 3.82084 16.36297 61.52221 0.15835 1.4483 5.946232 0.4277 0.13321 5.61031 0.6654 99.6448908 168.2 27 1510 879.4 4 0.7 66.9 1.4 0.5 0.3 0.2 1 0.5 0.7 0.6 1.2 1.5 0.5 0.5 1 7.9 293 13 0.7 16.6 2.8 5.9 38.2 1 252.1 0.4 5.9 1.6 47.1 95.3 25.5 16.2 34.4 4.08 16.6 3.47 0.89 3.77 0.65 4.01 0.82 2.62 0.39 2.65 0.41
318 YK-62 Yürükkaracaören microcrystalline granodioriteporphyry 3.38693 3.14588 16.28373 61.0055 0.14962 1.4595 5.379428 0.3943 0.12632 5.252291 3.3303 99.9138293 148.4 28.9 1589 701.3 3 0.7 62.6 1 0.5 0.3 0.2 0.6 0.5 0.7 0.5 1.2 1.5 0.5 0.4 0.8 10 295 12.5 0.7 16.4 3.5 6.1 39.6 1 254.7 0.5 5.5 1.3 32 114.5 25.4 16.3 35 4.1 16.7 3.5 0.9 3.72 0.65 4.02 0.83 2.51 0.4 2.6 0.42
319 YK-63 Yürükkaracaören microcrystalline granodioriteporphyry 3.19718 3.41706 16.98437 61.71308 0.15019 1.7324 4.930673 0.4179 0.11981 5.741122 1.1387 99.5424638 167.6 48.1 1538 668.2 3 1 61.5 1.4 0.8 0.3 0.2 0.4 0.5 0.7 0.6 0.9 1.5 0.5 0.4 0.6 7.9 311 12.9 0.9 16.2 3.2 5.7 46.2 1 287.7 0.5 5.5 1.3 30.9 100 26.2 16.3 34.8 4.17 16.6 3.49 0.92 3.89 0.69 4.1 0.86 2.63 0.41 2.68 0.42
320 YK-64 Yürükkaracaören microcrystalline granodioriteporphyry 3.40799 3.51846 16.57094 61.6043 0.15529 1.5841 5.42985 0.4258 0.11996 5.682061 1.2695 99.7683646 159.6 17.2 1488 675.7 2.3 1.9 58.7 1.1 0.5 0.3 0.2 1 0.5 0.7 0.4 1.2 1.5 0.5 0.5 0.9 9.2 297.8 15.9 2.6 16.4 4.3 5 41.1 0.9 243.8 3.3 6.6 2.5 32.2 91.9 24.9 14.6 30.5 10 10 na na na na na na na na na na
321 YK-65 Yürükkaracaören microcrystalline granodioriteporphyry 3.43006 3.56641 16.90531 60.87828 0.142 1.6277 5.692626 0.472 0.12623 5.965326 0.7214 99.5273527 173.5 70.9 1507 679.8 3.5 8 62.5 1.6 0.4 0.3 0.2 0.7 0.5 0.7 0.9 1.2 1.5 0.5 0.7 0.9 7.6 336.7 17.2 2.8 16.8 4.5 5.1 44.7 0.6 264.8 3.7 5.5 1.7 23.7 94.6 27.1 17.6 34.8 10.4 10 na na na na na na na na na na
322 YK-67 Yürükkaracaören microcrystalline granodioriteporphyry 3.42182 2.32535 16.84424 64.10346 0.20965 1.3751 5.069163 0.3901 0.13708 4.934621 0.7899 99.6004199 129.1 211 1908 693.8 16.7 0.8 54.9 1.8 1.3 0.4 0.4 0.8 0.5 0.7 0.9 0.8 1.5 0.5 0.4 1.1 8.1 624 12.3 0.4 17 3.9 6.1 35 1 302.6 0.5 5.9 1.7 44.5 135.3 28.4 17.6 36.2 4.6 18.7 3.96 1.03 4.17 0.73 4.46 0.94 2.75 0.43 2.9 0.45
323 YK-69 Yürükkaracaören microcrystalline granodioriteporphyry 3.43736 2.36633 16.44273 63.90551 0.19838 1.4934 5.399166 0.4333 0.13907 5.450517 0.481 99.7467648 138 222.7 1708 848.6 14.8 0.8 48.9 1.3 1.6 0.4 0.2 1.3 0.5 0.7 0.8 1.2 1.5 0.5 0.6 1.1 9.9 408 10.1 0.7 16.9 4.1 6.1 38.3 1 291.6 0.5 6.3 1.7 52.4 132.8 28.9 17.8 38.6 4.62 18.3 3.89 1.03 4.14 0.74 4.5 0.92 2.79 0.44 2.98 0.46
324 YK-71 Yürükkaracaören fine grain granodioriteporphyry 3.81677 3.09313 16.24885 60.43955 0.18234 1.4671 5.010338 0.4101 0.08187 5.502327 2.4334 98.6858606 147.4 207.1 1569 755.7 5.7 0.8 38.7 1.6 1.2 0.5 0.5 1.3 0.5 0.7 1.7 1.2 1.5 0.5 0.7 1.7 7.2 425.2 23.3 2.3 17.2 4.7 5.5 33.9 0.9 291.3 4.4 5.8 0.9 227.3 130.9 27.4 21.8 39.2 19.9 18.5 na na na na na na na na na na
325 YK-72 Yürükkaracaören fine grain granodioriteporphyry 4.04362 3.49082 15.72404 59.65105 0.1727 1.3544 4.410103 0.441 0.12735 5.325292 5.083 99.8233554 130 34 1547 671 5 0.8 48.6 0.8 1.2 0.6 0.3 0.6 0.5 0.7 0.5 1.2 1.5 0.7 0.7 1.9 7.8 525 25.1 0.8 17.3 4 6 33.2 1 306.5 0.4 5.4 1.6 272.4 126.9 28.5 17.4 36.5 4.46 18.7 3.79 1.03 4.12 0.72 4.43 0.9 2.68 0.42 2.83 0.46
326 YK-73 Yürükkaracaören microcrystalline granodioriteporphyry 3.24449 3.73224 16.19 60.25018 0.15 1.433 5.764377 0.4273 0.12751 5.727606 2.1166 99.1633311 167.6 32.5 1496 650.9 5.1 2.4 63 1.1 0.5 0.4 0.3 0.5 0.5 0.7 0.9 1.2 1.5 0.5 0.7 1.8 9 315 26 0.6 16.6 3.1 5.7 40.1 1 293.7 0.5 5.6 1.6 233.2 110.9 25.8 16.4 34.4 4.08 16 3.53 0.91 3.72 0.67 3.93 0.83 2.54 0.38 2.66 0.41
327 YK-74 Yürükkaracaören microdioriteporphyry 3.41261 4.00045 16.2619 59.9703 0.15731 1.365 5.771257 0.5046 0.12558 6.357019 1.8362 99.7623163 224.4 22.2 1547 672 5.4 3.5 72.4 1.4 0.6 0.7 0.4 0.7 0.4 0.7 0.9 1.2 1.5 1 0.8 2.1 11.4 270 35.1 0.5 16.7 3.3 5.3 34.9 1 274.7 0.4 5.8 1.4 337.3 107.6 25.1 15.8 33.7 3.99 15.9 3.38 0.94 3.74 0.65 4.05 0.83 2.47 0.39 2.73 0.41
328 YK-75 Yürükkaracaören microcrystalline granodioriteporphyry 3.22722 3.72423 16.36097 57.89872 0.159 1.2572 6.530895 0.4457 0.13449 5.882078 2.5171 98.1375498 206 264.4 1503 742.6 4.3 2.2 57.1 1.1 0.5 0.5 0.2 1.2 0.5 0.7 0.4 1.2 1.5 0.5 0.7 1.6 8.3 272 25.6 0.5 16.6 3 5.6 33.7 1 284.7 0.4 5.5 1.5 198.5 100.4 24.6 15.8 33.1 3.94 16.5 3.44 0.92 3.67 0.63 3.89 0.78 2.4 0.38 2.6 0.4
329 YK-78 Yürükkaracaören microdioriteporphyry 2.86529 3.49129 16.59998 60.36827 0.17534 1.387 5.596653 0.4812 0.136 6.116765 2.5399 99.7575883 226.4 213.7 1626 728 5.4 2.7 65 1.7 0.5 0.6 0.2 0.8 0.5 0.7 0.7 1.2 1.5 0.6 1 1.9 9.2 320 30 1 17 3.1 5.5 37.8 1 285.3 0.4 5.6 1.5 251.3 103.2 25.3 15.9 35.5 4.03 17.4 3.48 0.95 3.76 0.67 4.15 0.83 2.59 0.39 2.69 0.4

na: not analyzed



APPENDIX 2 The argon release values of the samples according to 40Ar/39Ar step-heating

Temp.
40Ar/ 39Ar 37Ar/ 39Ar 36Ar/ 39Ar 40Ar*/ 39Ar k

40Ar* 39Ark Age ± 2s
( ℃) (%) (% )                             (Ma)

650 ℃ 195.00646 0.13978 0.61693 12.719315 6.52 0.26 53.84 ±30.41

700 ℃ 431.05235 0.02855 1.42429 10.176396 2.36 1.04 43.20 ±70.13

750 ℃ 93.68346 0.01046 0.28153 10.490732 11.20 3.74 44.52 ±13.86

790 ℃ 12.66620 0.00716 0.00801 10.299199 81.31 4.76 43.72 ± .74

830 ℃ 12.01506 0.00657 0.00571 10.328945 85.97 5.44 43.84 ± .60

870 ℃ 12.05556 0.00481 0.00502 10.571880 87.69 4.98 44.86 ± .60

910 ℃ 11.68889 0.00479 0.00426 10.431266 89.24 6.47 44.27 ± .57

950 ℃ 11.96374 0.00707 0.00490 10.515058 87.89 7.22 44.62 ± .58

980 ℃ 11.75665 0.00843 0.00402 10.569389 89.90 7.21 44.85 ± .55

1010 ℃ 11.10006 0.00627 0.00242 10.385651 93.56 8.53 44.08 ± .50

1040 ℃ 10.84941 0.00756 0.00140 10.437786 96.21 11.60 44.30 ± .46

1070 ℃ 10.77984 0.00639 0.00115 10.440028 96.85 12.93 44.31 ± .46

1100 ℃ 10.74702 0.00580 0.00104 10.439543 97.14 13.07 44.31 ± .47

1130 ℃ 10.70008 0.00661 0.00112 10.368614 96.90 10.33 44.01 ± .46

1160 ℃ 12.05440 0.03598 0.00550 10.431316 86.53 1.69 44.27 ± 2.04

1310 ℃ 22.18160 0.10555 0.03852 10.810586 48.73 0.65 45.86 ± 2.30

1400 ℃ 116.64498 0.28992 0.30964 25.182268 21.58 0.07 105.08 ±39.88

850 ℃ 237.90049 1.35428 0.73451 20.982942 8.81 1.51 87.73 ±48.51

950 ℃ 282.23281 5.27585 0.92478 9.421014 3.32 1.43 39.91 ±49.87

1000 ℃ 122.16787 10.02720 0.38962 7.901459 6.41 1.77 33.54 ±22.19

1020 ℃ 36.60272 8.44221 0.08796 11.367267 30.83 2.93 48.05 ± 5.46

1040 ℃ 15.94268 11.01245 0.02102 10.711546 66.56 16.72 45.31 ± 1.35

1050 ℃ 13.00299 10.86477 0.01197 10.430257 79.47 32.02 44.14 ± .87

1060 ℃ 12.30257 10.71083 0.01009 10.270608 82.72 24.60 43.47 ± .88

1070 ℃ 17.03755 6.61056 0.02040 11.604524 67.73 3.00 49.04 ± 2.84

1110 ℃ 26.91443 14.31873 0.05047 13.304596 48.83 1.26 56.12 ± 6.13

1140 ℃ 19.71088 12.25152 0.02636 13.035809 65.44 3.35 55.00 ± 2.87

1170 ℃ 19.34970 13.65632 0.03014 11.669765 59.61 4.00 49.31 ± 2.87

1200 ℃ 18.54805 13.36812 0.03122 10.511988 56.03 4.50 44.48 ± 2.47

1260 ℃ 31.26069 17.09813 0.06211 14.487137 45.67 1.11 61.02 ± 7.10

1290 ℃ 28.78991 16.22877 0.05895 12.843558 43.99 1.38 54.20 ± 5.92

1350 ℃ 49.08700 18.40130 0.11546 16.710463 33.51 0.43 70.21 ±18.16

650 ℃ 69.91473 0.03776 0.18428 15.462684 22.12 0.62 66.36 ±10.00

730 ℃ 141.59322 0.01123 0.43044 14.398283 10.17 2.21 61.87 ±21.34

770 ℃ 22.16321 0.00631 0.02272 15.449079 69.71 1.74 66.30 ± 1.64

810 ℃ 15.90924 0.01224 0.00871 13.335243 83.82 3.52 57.37 ± .92

850 ℃ 14.61026 0.00178 0.00707 12.520506 85.70 5.72 53.92 ± .93

890 ℃ 14.56484 0.00157 0.00478 13.152495 90.30 7.66 56.60 ± .66

920 ℃ 14.79198 0.01240 0.00380 13.670653 92.42 7.31 58.79 ± .80

950 ℃ 14.75457 0.00026 0.00333 13.770868 93.33 8.70 59.21 ± .65

980 ℃ 14.57406 0.00000 0.00428 13.308359 91.32 14.73 57.26 ± .62

1010 ℃ 14.71118 0.00007 0.00345 13.692105 93.07 19.19 58.88 ± .64

1040 ℃ 15.15922 0.01809 0.00715 13.046646 86.06 11.58 56.15 ± .72

1070 ℃ 16.08245 0.01461 0.00436 14.794989 91.99 6.38 63.54 ± .71

1110 ℃ 16.70203 0.01522 0.00278 15.880681 95.08 5.46 68.12 ± .81

1150 ℃ 17.66774 0.00000 0.01124 14.344290 81.19 3.24 61.64 ± 1.57

1190 ℃ 19.68375 0.00000 0.01936 13.960890 70.93 1.08 60.02 ± 4.08

1230 ℃ 23.53029 0.00523 0.04141 11.295265 48.00 0.41 48.71 ± 4.71

1330 ℃ 26.05049 0.05932 0.05763 9.025809 34.65 0.47 39.03 ± 9.47

  T-129   Bio   weight=5.4mg

  T-YK. (1)46  Hbl   weight=7.4mg

  K-120 Bio   weight=5.8mg




