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ABSTRACT

Early Triassic trachyandesitic metavolcanic is located in Afyon zone, NW Konya. It
includes relatively abundant enclaves, which are angular to spheroidal/ellipsoidal in
shape, with host rock contact varying from straight/sharp to undulated/transitional. The
enclaves with gold mineralizations are greenish to yellowish in color whereas gold-free
enclaves have blackish to grayish colors. They contain both relict igneous (plagioclase,
sanidine, clinopyroxene, hornblende and biotite) and overprinting metamorphic mineral
assemblages (white mica, chlorite, Na-amphibole, epidote, sphene, and opaque oxides) in
a hypocrystalline porphyritic texture.

The enclaves exhibit similarity to its host for its petrographical and petrological
characteristics, with similar patterns in spider diagrams. Both metavolcanic and its
enclave are predominantly metatrachyandesite in composition with alkaline affinity,
exhibiting strong enrichment of LILE (e.g. 1.31-6.69 wt. % K:0) and LREEs, and
depletion of HFSE and HREEs, with negative Eu, Sr, Nb, Ta and Ti anomalies. It was
found out that the samples host gold, up to 1633 ppb in enclaves, Pb and Cu
mineralizations. The values determined could indicate existence of an economic gold
mining in the region in relation with Triassic volcanism and magma mixing/mingling,
and need further exploration studies.
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INTRODUCTION&GEOLOGICAL SETTING

The study area that located in the Afyon-Bolkardagi Zone [1], (Figure 4a) contains ‘pre-
Mesozoic basement’’ overlaid unconformably by ‘‘Triassic to Tertiary cover series’’[2].
Lower Triassic metavolcanics forms as domes, lava flows, and volcaniclastics (Figure
4b).

The enclaves are angular to spheroidal/ellipsoidal with various colours. The geometry of
the enclave-host contact varies from straight/sharp to undulated/transitional.

The study area is part of the Tethyan Eurasian metallogenic belt (TEMB) [3]), extending
from Europe through Anatolia to Iran, up to 13.000 km long. In the study area, the gold
mineralisation has been found out in the enclave, and also its metavolcanic host rocks
with lesser contents by bulk-rock chemical analyses. The enclaves containing gold
mineralizations have predominantly greenish and yellowish colors whereas the enclave
lacking the mineralizations are mostly blackish, brownish and gray in colors. It is aimed
to evaluate gold endowment of Triassic metavolcanics and its enclaves in NNW part of
Konya Turkey.

The samples have both igneous and metamorphic assemblages; the relict igneous phases
are zoned plagioclase, euhedral sanidine, weakly pleochroic zoned clinopyroxene,
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hornblende and biotite in a hypocrystalline porphyritic texture. The metamorphic
minerals are represented by white mica, chlorite, Na-amphibole, epidote, sphene, and
opaque oxides. The enclaves have comparable mineralogy, but contain more mafic
minerals and smaller phenocrysts than its host.
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Figure 4. Location map (a) and geology map (b) of the study area [4],[5]

Gold bearing enclave and its host have undergone intense alteration so that almost no
minerals can be identified under polarising microscope; mafic minerals were altered to
chlorite, calcite and opaque minerals, and feldspars altered to sericite and calcite in spite
of keeping their original shapes.

GEOCHEMISTRY

Bulk-rock chemical analyses of the gold-bearing metavolcanic rocks (5 samples) and
theirs enclave (6 samples) are presented in Table 1, Both the host rocks and theirs enclave
are mostly trachyandesite in composition (Error! Reference source not found.a), have
intermediate SiO2 (enc..64.7-67.4, host: 63.8-66.2 wt %), low-high Al203 (12.5-15.6,
13.5-14.9 wt %), low-intermediate MgO (0.8-2.1, 0.7-2.0) and low K20 (1.3-2.7, 1.4-1.8
wt %) contents. The enclave has lower Sr (629 ppm), Co (24 ppm), La (62.4 ppm) and Zr
(235 ppm) content than its host (Sr: 702 ppm; Co: 35 ppm, La: 67.9 ppm; Zr: 252 ppm).
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In Harker variation diagrams (not shown), SiOz2 increases with decreasing MgO, CaO and
TiOz, suggesting possible fractional crystallization of amphibole (zolivine, pyroxene) and

ilmenite, or amphibole (xolivine, pyroxene) and ilmenite-bearing source.

Error! Reference source not found.b shows that the samples are enriched in large ion
lithophile elements (LILEs; Cs and Ba) and LREEs, with negative anomaly of Nb, Ta, Sr

and Ti.

Table 1. Major and trace element analyses of the host rocks and their enclaves.

b)Primitive mantle [7] normalized trace element patterns of the samples, X: enclave, O: Host rocks

Host rocks (n=5) Enclave (n=6)
Sample [Averagemin __max o Average [min [max [o
Sio2 65,6 63,8 67,0 1,08 66,3 64,7 674 0,94
AlR03 14,0 12,7 149 0,83 142 125 156 0,99
Fe203 46 39 58 0,65 36 24 50 1,05]
MgO 14 0,7 20 0,45 13 08 21 0,46
CaO 23 18 28 0,38 26 23 30 0,29
Na20 65 58 73 0,56 65 52 76 0,87
K20 16 14 18 0,14 1,7 13 27 0,50
TiO2 09 038 09 0,03 08 08 08 0,02
P205 0,7 0,6 08 0,08 07 06 038 0,07
wt%|MnO 0,0 0,0 0,1 0,03 0,0 0,0 0,1 0,01
Cr203 0,0 0,0 0,0 0,00 0,0 0,0 0,0 0,01
LOI 17 14 2,0 0,24 16 12 2,0 0,24
| |Sum 99,5 99,2 99,7 0,19 99,7 99,6 99,8 0,05
I |Ba 1199,8 9800 18600 33237 1197,3 847,0 16730 295,69
Ni 116 6,0 222 581 10,2 54 16,3 4,28
Sc 14,0 12,0 16,0 1,67 14,0 13,0 16,0 1,15]
ppm|Be 44 30 6,0 1,20 47 00 8,0 2,56
Co 351 20,0 68,4 17,15 241 78 34,0 9,34
Cs 46 32 81 1,80 40 27 72 1,55
Ga 8,6 78 938 0,69 91 78 119 1,37]
Hf 6,7 6,0 73 0,45 6,5 6,3 6,8 0,15
Nb 216 20,2 229 0,87 19,6 188 20,0 0,42
Rb 774 58,5 109,2 17,05 75,7 54,8 1304 27,09
Sn 3,0 30 30 0,00 32 20 50 0,90
Sr 7024 3992 12218 28212 628,6 397,7 9121 200,92
Ta 14 12 16 0,14 13 12 14 0,08
Th 38,7 334 41,7 2,83 36,4 339 376 1,27]
6] 154 128 20,7 2,74 122 92 210 412
\ 2614 1410 5790 160,86 1240 770 1730 28,75
w 22 14 33 0,63 24 13 4,6 1,11
Zr 2524 2260 2814 18,40 2355 2239 2431 5,96
Y 259 244 289 1,56 239 212 29,9 2,92
La 67,9 63,3 730 351 62,4 578 66,5 2,74
Ce 1433 1323 1714 14,78 126,6 1134 136,3 6,92
Lu 03 03 03 0,03 03 0.2 03 0,02
Mo 6,1 32 14,7 4,41 23 10 6,1 1,75]
Cu 7380 3937 13512 34723 4703 3324 679,4 121,47
Pb 16219 4122 37143 1170,02 3235 1164 529,0 123,34
Zn 16,2 110 250 4,71 13,7 10,0 19,0 3,20
As 175 40 29,2 10,30 77 34 121 2,98
Sh 0,6 03 08 0,23 03 0,2 04 0,10
Bi 345 24,0 534 12,09 60,6 154 129,1 44,43
Hg 00 0,0 01 0,04 00 00 01 0,02
Ag 17 04 36 129 06 02 11 0,34
S
8 E
4 s F
o alkali L
g B hyolite phonolite § x4
Sk
rgayé’llt'ge trachyte F
B NW“““O\“E % iy
- 3 e E
t 8 — %“des\‘e E
g ° W E
i a“(\es\\ L
“633\\\ § il
g ;;::I'[' foidite E
3. N
basalt - - \N -
g g
o T T T Cs Ba U Ta Ce Pr Eu
001 010 1.00 10.00 L e e T — \
E' T' R Th No la Pb S Nd Sm Ti Lu
Nb/Y

Figure 2. a) Nomenclature of the samples [6],
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DISCUSSIONS&CONCLUSIONS

The samples have Low Nb/U ratio (1.7 in enclave, 1.5 its host), which is different from
ocean ridge basalt and oceanic island arc (Nb/U: 47, [8], but similar to the continental
crust (Nb/U=6.2; [9]). However, both the enclaves and host rocks exhibit high Nb/Ta
ratio (enc 15.5, host 16.4) indicating a mantle origin as Nb/Ta in mantle- and crustal
derived magma are 17.5 and 11-12, respectively [10].

All samples exhibit usually co-linear variation in various Harker diagrams (not shown),
which suggest that host rocks and its enclave are possibly co-products of identical magma.
The samples are characterized by a LILE enrichment and are HFSE depletion, with
characteristic negative Nb and Ti anomaly (Error! Reference source not found.b).
These features may have been resulted from a subduction event [11], [12] and/or the
crustal contamination during the ascent of the magma to the surface.

Geochemical analyses show that the samples are enriched in Au, Pb, Cu and Bi. In Figure
5, Au shows negative correlation with Pb that is positively correlated with Cu. Au also
shows negative correlation with Fe20s, but positive correlation with TiOz, suggesting
rutile mineralization, and Bi.

Neogene Erenlerdagi volcanic belt in Konya region is well-known known for gold
occurrence [13]. Similarly, sulphide mineralization in the enclave, and gold
mineralisation hosted by its andesite is also reported in western Tianshan, China [14].
Consequently, the enclave and its host are possibly co-product of a distinct mantle-
derived magma. The values determined by this study could indicate existence of an
economic gold mining in the region in relation with Triassic volcanism and magma
mixing/mingling, and need further studies.
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Figure 5. Au-Pb-Cu plot with circles of the samples
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