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Abstract: The Idis Dagi Igneous Complex (1IC) is one of the late-stage plutonic bodies within the Central Anatolian Crystalline Com-
plex (CACC) which intrudes the Paleozoic-Mesozoic metamorphic basement and late Cretaceous granitoids. Uppermost Cretaceous
(?)-Lower Paleocene olistostromal volcaniclastic rocks represent the oldest cover on the lIC.

Petrographic and geochemical data indicate that the 1IC mainly comprises quartz syenite with well-defined alkaline and peralkaline
oversaturated trends. The analyzed samples show humped patterns on chondrite- and ORG-normalized spidergrams with peaks at
Rb. Th. and Ce. and also negative Nb anomalies. These features are similar to patterns considered typical of post-collisional A, -type
granitoids produced by crustal anatexis. A post-collision setting is also suggested by the distribution of data over different fields in
chemically-based tectonic diserimination diagrams employing Nb, Y and Rb. These characteristics are consistent with geochemical
data from other CACC granitoids and the regional geology.

The late-orogenic plutonic rocks of the CACC (granites and syenites) represent the melt products of continental crust during post-
collisional uplift. This event followed crustal thickening that was related to the southward emplacement of ophiolitic nappes during
the closure of the lzmir-Ankara-Erzincan Ocean.

Orta Anadolu Kristalen Kompleksinde Carpisma Sonrasi A-Tipi Magmatizma:
idis Dagt Sokulumunun Petrolojisi (Avanos, Turkey)

Ozet: Paleozoyik-Mezozoyik metamorfik temele ve Gec Kretase granitoyidlerine sokulum yapan ldis Dafi Magmatik Kompleksi
(IMK). Orta Anadolu Kristalen Kompleksi (OAKK)'ndeki gec-evre plutonitlerinden biridir. En Ust Kretase (?)-Alt Paleosen olis-
tostromal volkaniklastik kayaclar IMK Gizerindeki en yasl ortiyd temsil eder.

Petrografik ve jeokimyasal veriler IMK'nin genelde belirgin alkalen ve asin doygun peralkalen trende sahip kuvars siyenitleri icer-
digini géstermektedir. Kimyasal analizi yapilan drnekler, kondirit ve okyanus sirtt granitoyidleriyle normalize edilmis drimcek diy-
agramlaninda Rb, Th, Ce'da pozitif Nb'da negatif anomaliye sahip inigli cikigh bir gekil gostermigtir. Bu ozellikler kitasal ergimeyle ol-
usan Garpigma Sonrasi Az -tipi granitoyidlerinin tipik sekillerine benzemektedir. Carpisma sonrasi olugum, verilerin, Nb, 'Y ve Rb
elernentlerini iceren degisik kimyasal temelli tektonik ayrim grafiklerindeki degisik alanlara dagiimiyla da desteklenmektedir. Bu
ozellikler diger OAKK granitoyidlerinin verileriyle uyurnludur.

OAKK nin geg-orgjenik plutonik kayaglarl (granitler ve syenitler) carpisma sonu yilkselim sirasinda kitasal kabugun ergime Urtnlerini
temsil eder. Bu olay, lzmir-Ankara-Erzincan Okyanusu'nun kapanigl sirasinda ofiyolit naplarimin gineye dogru yerlesimiyle baglantili
olan kitasal kalinlagmay! takip etmistir.

Introduction rocks in this and surrounding regions. The present re-
search is aimed towards gaining and understanding of
the geological and petrological characteristics of the
syenitic intrusives of the Idis Dagi-Avanos area, as we

In spite of copious geological work in Central An-
atolia, there are still problematic features in aur un-
derstanding of the geological evolution of plutanic
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consider this to be one of the key regions of Central
Anatolia (Figure 1).

Previous work relating to the syenitic rocks in the
Central Anatolian Crystalline Complex (CACC; Gon-
cloglu et al., 1991) is limited and mainly restricted to
the petrography and/or major element geochemistry
(Aydin, 1985; Lunel, 1985; Lunel and Akiman, 1986;
Bayhan and Tolluoglu, 1987; Tolluoglu 1993; Akiman
and Boztug, 1993). More detailed petrogenetic work
by Ozkan (1987), who studied the alkaline rocks in
the Hayriye (Kayseri) area, suggested that the Atdere
foid syenite may have formed by partial melting of
the residue after the formation of |-type granitoids. In
a complementary work, Ozkan and Erkan (1994) sug-
gested that the foid syenite probably derived from an
originally undersaturated and potassic melt which then
fractionated towards a Na-rich sodalite-nepheline sye-
nitic composition. According to Bayhan (1987), how-
ever, the Cefallkdag and Baranedad plutons around
Kaman (Kirsehir) can be differentiated into subalkaline

and alkaline groups of cafemic associations showing
meta-aluminous characteristics. The alkaline rocks are
of synitic composition and resemble A-type granitoids,
formed by differential partial melting of a source that
includes both crust and mantle material. Bayhan
(1988), on the other hand, noticed that the syenitoids
in the Bayindir-Akpinar area to the northeast of Ka-
man were formed from different magmas derived
from different source materials, and were not frac-
tionated from a single parent magma. Gonclioglu et al.
(1993a). in discussing the geodynamic setting of Cen-
tral Anatolian Plutonics, suggested that late-stage al-
kaline magmatism in CACC (which is mainly repre-
sented by syenitoids) should be interpreted as post-
collisional and related to thermal relaxation and exten-
sion of the thickened crust.

The age of the plutonic rocks in the CACC is an-
other important issue that is in contention. Ayan
(1963) made the first geochronological study in the
CACC and proposed that the age of intrusion of Ba-
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ranedag monzonitic granite was 54 Ma (total Pb
method). Later, Ataman (1972) calculated a 71 + 1
Ma isochron age for the Cefalikdag granitic rocks (Rb/
Sr method). This age was assumed by Erkan and Ata-
man (1981), who used K/Ar mineral dating method
and obtained similar ages (69-74Ma), to be an in-
trusion/cooling age for these intrusive rocks. Gon-
clioglu (1986), using both Rb/Sr and K/Ar methods,
determined the crystallization age of the Uckapill Gran-
itoid to be 95 + 11 Ma, with a cooling age of 77.8
+ 1.2 Ma. Kurug (1990) calculated an isochron age of
85.1 + 3.6 Ma (Rb/Sr whole rock method) for syenit-
ic rocks in the Kaman region, whereas Gilec (1994)
obtained an intrusion age of the Agactren granitoid of
110 £ 14 Ma (Rb/Sr method).

The above short review of previous work clearly
shows that there is not yet a consensus on the pet-
rogenesis, age and geodynamic interpretation of the
syenitic intrusives of Central Anatolia. It is further ev-
ident that the spatial and temporal relationship of the
syenitic rocks around Kirsehir (Linel, 1985; Linel and
Akiman, 1986; Bayhan, 1987, 1988; Bayhan and Tol-
luoglu, 1987; Erler et al.,, 1991; Tolluoglu, 1993),
Nevsehir (Aydin, 1985), Kayseri (Ozkan, 1987; Ozkan
and Erkan, 1994) and to some extent in sivas (Boztug
et al., 1994) and Nigde (Cevikbas et al., 1995) have
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not been investigated sufficiently to determine if their
apparently varying characters can be genetically related
or not.

To overcome some of these shaortcomings the
present work has mainly focused on the geological and
geochemical properties of the syenitic rocks from the
central part of the CACC (Figure 1).

Regional Geological Setting

The study area is located in the central part of the
CACC (Figures 1 and 2) which represents (together
with the Menderes Massif in the west) the meta-
morphosed and telescoped northern passive margin of
the Tauride-Anatolide Platform facing the lzmir-
Ankara-Erzincan (lAE) branch of the Alpide northern
Neatethys ocean. The CACC displays typical features of
a collisional belt formed during the closure of the IAE
(Goncloglu et al., 1991) and is essentially composed
of three main units: (a) Central Anatolian Meta-
morphics (comprising the Gumiusler, Kaleboynu and As-
Igedigi Metamorphics; Goénciioglu, 1977, Goncloglu et
al., 1991), over which are thrust (b) the Central An-
atolian Ophiolites: both of which are intruded by (c)
the Central Anatolian Granitoids (Akiman et al., 1993).
The 1IC of this study is one of the plutonic complexes,
composed of granitic and syenitic rocks, that con-
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stitute an important portion of the Central Anatolian
Granitoid suite. !

Atabey et al. (1988) and Atabey (1989), who
mapped the area around Avanos, stated that the gra-
nitic rocks in the area consist of granite, granite por-
phyry, quartz porphyry, granodiorite, granodiorite por-
phyry, quartz diorite, quartz diorite porphyry,
monzonite porphyry, micrograncdiorite porphyry, leu-
cogranite, syenite porphyry and rhyodacite. Detailed
work on the regional geology and geological evolution
was performed by Géncliodlu et al. (1993a).

Geology of the Idis Dag Syenitoid

In the Idis Dag area, plutonic rocks of IIC con-
taining a little quartz are minerologically defined as
syenitoids. They form pat of the basement units in the
study area, together with the Asigedidi Metamorphics
and the granitoids. The Idis Dag Syenitoid (Gonctioglu
et al, 1893a) is a large stock which forms Otedikme
Hill and the eastern and western parts of Ziyaret Hill.
Dykes of the Idis Dagl Syenitoid intrude the adjacent
Asigedigi Metamorphics (Figure 2) which are also seen
as roof pendants in the syenite body. The Idis Dagi
Syenitoid is unconformably covered by the Gdynik vol-
caniclastic olistostrome unit (uppermost Cretaceous-
Lower Paleocene age, Koksal, 1996; Koksal and Gon-
cloglu, in print) which contains olistoliths of the sye-
nitoids, as well as Paleocene-Eocene Sediments (Yesiloz
and Mucur Forrations). Dykes of the Karahidir Vol-
canics cut the Idis Dagi Syenitoid and occur as olis-
toliths within the Géynlk volcaniclastic olistostrome.
The youngest rocks in the area are Miocene-
Quaternary cover series of clastic sediments.

The Idis Dagr Syenitoid is faulted at its northern
and southern margins, as well as being cut by local
faults and mylonitized zones in the eastern part of the
complex. The relationship between the granitoids,
mainly observed in the western part of the study area
and the ldis Dagi Syenitoid could not be observed, and
no aplitic and pegmatitic dykes cutting the syenitoids
were not observed. Since the granitoids intrude the
Mesozoic Asigedigi Metamorphics they must be at least
late Cretaceous in age; a similar age is inferred for
the Idis Dagi Syenitoid.

Detailed stratigraphy, structure and geodynamic of
the Idis Dagi area is given in Koksal (1996) and Kok-
sal and Goncuodlu (in print).

Petrographic Features

The Idis Dagi Syenitoid is generally yellowish-pink
in color, commenly showing large tabular crystals of
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alkali feldspar (up to 3 cm) with lesser amounts of a
finer-grained matrix of quartz, plagioclase and biotite.
The body is considerably altered throughout, with ar-
gillization and chloritization being well-developed, but
especially so at the contacts with the metamorphic
pendants and country rocks.

Petrographically, the Idis Dadi Syenitoid is com-
posed of a quartz syenite and an alkali feldspar-rich
syenite (Figure 3), although these two lithologies are
cannot be easily differentiated during mapping in the
field. The quartz syenite is the dominant type in the
study area, whereas the alkali feldspar-rich type be-
comes more abundant in the eastern and north-
ernparts of the body. The syenites are generally me-
dium- to fine-grained with a dominant phaneritic
fabric, although a porphyritic texture is also commaon.
Grain sizes of the porphyritic type range from 1-3
mm, although some megarcrysts can have a maximum
dimension of 20 mm. Disregarding the minor differ-
ences in modal mineralogy of the twao subtypes, the
Idis Dagi Syenitoid is generally composed of alkali feld-
spar, gquartz, plagioclase and amphibole, with minor
amounts of biotite, muscovite and pyroxene (Table 1).
Accessory mineralsinclude sphene, zircon, apatite and
opaque phases, and latestage secondary minerals such
as epidote, chlorite and calcite.

K-feldspar is the dominant mineral in the ldis Dagi
Syenitoid, exceeding 50 volue % in some samples. It
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Table Mioda! composition of the ldis Dagl Syenitoids
Sample No. SK-1 SK-2 SK-3 SK-4 SK-5 SK-6 SK-) SK-47 SK-60 SK-303
Rock type Quartz Alkali Quartz (uartz Quartz Alkali Quartz Quartz Alkall Quartz
syenite Fsp.Q. syenite Syenite syenite Fsp.0). syenite syenite Fsp.Q. syerite
syenite syenite syenite
Minertals (modal %)
Quartz i0 13 g 15 7 5 12 6 12 5
Plagioclase 15 5 13 15 24 5 7 17 4 23
Orthoclase 36 56 55 B9 44 73 52 35 46 51
Microcline 4 - g 5 3 - - = 14 -
Amphibole 23 13 3 - 1 - - 19 - -
Clinopyraxene - - 8 - 4 - - 16 - -
Biotite 6 7 - - 3 - 5 2 14 -
Muscovite - 2 - - . < - - 0.5
Sphene 2 3 - 2 1.5 - 1.5 2.5 - -
Apatite = - - - - 0.5 - = - -
Zircon 1 - 0.5 - 05 0.5 0.5 0.5 - 0.5
Orthite - - 1 - - - - - B
Epidate - - - 3 - 4 15 - - -
Chlarite 1 - - - 2 1 5! 16
Calcite - - - = - - - - 3 2
Opaque 2 1 25 1 2 12 5 1 ] 2
Caleulated parameters (%)
Q 15.4 17.6 10.8 16.0 9.0 6.0 16.9 10.3 15.8 6.3
A 61.5 75.6 741 68.0 60.2 88.0 73.2 60.4 7849 B64.6
P 308 6.0 9.9 29.3 53 2941

23.1 6.8 15.3 16.0

mainly occurs as euhedral to subhedral orthoclase
phenocrysts with Carlsbad twinning, and rarely as mi-
crocline. Perthitic texture with thin exsolution lamellae
arranged at right angles to the twin planes is very
common, especially in the larger crystals. Poikilitic tex-
ture is formed by the inclusion of plagioclase, quartz
and rarely biotite, and sphene, apatite and zircon in
K-feldspar phenocrysts. Plagioclase inclusions parallel
the long axes of the K-feldspar phenocrysts. Graphic
intergrowths of quartz and orthoclase are seen in
some samples.

Plagioclase is generally present in minor amounts
and its composition ranges from Anl10 - An33. In a
few samples, however, it may exceed 20 volume %.
Plagioclases are euhedral to subhedral and exhibit typ-
ical polysynthetic twinning. Oscillatory concentric zon-
ing observed in some samples, is accompanied by mul-
tiple twinning. Sphene and zircon occur as inclusions
in some plagioclases.

Quartz is found in lesser amounts (<15 volue %)
than the feldspars. It occurs as interlocking fine grains
and in larger anhedral crystals. Undulatory extinction
Is very common together with numerous inclusions of
zircon and sphene.

Amphibole is found but not restricted in samples
near the contact with host marbles. Generally euhedral

amphiboles display a light to dark green pleochroism,
although brownish green varities with light green rims
are also observed. Most of the large amphiboles ap-
pear to be primary and have & replacement re-
lationship with any preserved pyroxene, although some
of the pale varieties are later and may have formed
during deuteric alteration.

Clinopyroxene is present in a few samples and oc-
curs as subhedral prismatic pale green crystals of dio-
psidic composition (oblique extinction of about 38°).
Biotite occurs as small subhedral flakes displaying
greenish to brown pleochroism: the colour scheme be-
ing a consequence of partial chloritisation. Muscovite is
found in minor amounts as short flaky crystals mainly
associated with K-feldspars and is invarialy an altera-
tion product.

Sphene, in association with opaque minerals, is the
main accessory mineral and occurs as euhedral in-
clusions in all the major phases. Both clear and meta-
mict varieties of zircon, another important accessory,
occur as small euhedral inclusions in quartz and in the
feldspar. Apatite is not as abundant as zircon, ut is
again enclosed in K-feldspars. Opaque minerals are
mainly in contact with sphene and pyroxene, occurring
as small subhedral crystals, but may also be found in
amphibole and biotite. Small anhedral epidote-group

69



Fos=Collisional & Type Magmatsm | the Central Anatellan Crystalline Complex: Petrolagy of the ldis Dad Infrusives (Avanos. Turkey)

mineral generally occur associated with K-feldspar and
quartz. Light to dark brown pleochroic orthite is
scare, whereas greenish or reddish-yellow pistacite
may be a common interstitial mineral in dykes from
the eastern part of the syenite body.

Chemical Data and Discrimination of Tectonic
Environment

Geochemical analyses were carried out on 7 fresh,
representative samples from the Idis Dagi Syenitoid;
the data are presented in Table 2. The samples were
analyzed by X-ray fluorescence spectrometry (ARL
8420 spectrometer) in the Department of Earth sci-
ences, Keele University, and calibrated against both in-
ternational and internal Keele standards of appropriate
composition. Details on methods, accuracy and pre-
cision are given in Floyd and Castillo (1992).

Table 2. Whele rock gecchemistry of syenioid samples from Idis
Dad
Sample no. KA1 SK-2 SK-3 SK-4 SK-5 SK-6  SK7
Major oxides (wi.%)
502 6400 B8535 6525 B7.38 6634 6225 64.9]
Tioz 0.56 0.39 0.49 0.25 0.43 044 0.44
203 1547 1761 1640 1731 1653 1712 1578
Feal3* 3.88 283 372 1.70 293 353 3.48
WnO 0.04 .05 0.07 0.0z 0.03 .05 0.07
[ls[8] |.36 0.95 075 0.04 0.75 0.08 0.80
Cal A4.30 2.87 4.29 1.14 348 1.72 237
Ma2( 3.02 4.78 4.13 532 377 3.04 3.82
k20 4.28 4.40 4.68 6.00 4.82 B8.87 5:31
F205 0.12 0.09 0.09 0.08 0.14 0.13 0.09
101 3.33 0.74 0.32 0.66 0.64 2:41 2.70
Tatal 100,36 99.86 10019 9981 9986 9964 159978
Trace elerments (pprm)
Ba 903 1370 1180 93 1424 2933 1130
Ce 66 fals] 94 157 85 183 129
cl 462 448 178 121 508 470 221
Cr 16 21 15 12 " 8 15
Cu 5 4 & 2 5 42 5
Ga 17 19 20 23 19 21 18
La 39 30 43 101 43 B3 84
Ney 16 1 20 20 14 36 19
Nl 30 15 42 37 23 55 4
1 3 1 2 1 2 2 3
Fh 48 44 43 58 32 30 a3
Rb 153 1486 179 262 158 259 198
5 B2 69 237 50 B0 a3 als}
3r B79 1249 297 592 826 847 650
Th 28 14 30 52 30 61 40
v 57 40 45 27 38 55 35
Y 22 17 31 13 17 25 27
Zn 40 44 46 37 28 49 57

ar 208 240 284 343 235 33 281
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Chemical Classification

On the basis of their SiOZ contents, the samples
range from intermediate to acid types (62-67 wt. %
5i0,) and are generally characterized by high K.O con-
tents and K O/NaQ ratios varying between 1 and 3.
[n common with other quartz syenites they display
high large-ion-lithophile (LIL) contents, especially in
terms of Ba, Sr, Rb, Th. and the light REE. Zr con-
tents are moderate for intermediate/acid rocks (rang-
ing from about 200-350 ppm), whereas the Nb/Y ra-
tio is high (>0.7) and typical of alkaline suites.

In term of classification, the chemical data gener-
ally supports their characterization as syenites based
on modal proportions (Table 1), even allowing for
some mobility of the major oxides due to mild altera-
tion. Based on the fotal alkalies-silica classification di-
agram for volcanic rocks (Le Bas et al., 1986), the
Idis Dag samples are equivalent to trachytes and
trachydacites in composition (Figure 4). In a similar
fashion, trace element classifications based on stable
elements (Winchester and Floyd, 1977) also indicate
that the syenites are similar in composition to trach-
ytes and trachyandesites (Koksal, 1996). Although in
both cases the classification schemes are based on vol-
canic rocks, in plutonic terms the Idis Dagi samples
equate chemically to syenites and syenodiorites (Wil-
son, 1989).

Other features of the syenitoids based mainly on
their major element chemistry can be summarized as
follows:

(a) As expected the quartz syenites belong to an
alkaline lineage (cf. Koksal, 1996), although alteration
has reduced the total alkali content of some samples
below the alkaline/subalkaline divide (Figure 4). In
general terms they display compositions and trends
that typify oversaturated peralkaline suites.

14 Phonoiite
¢ AT e |
rach
. i 1
12 Hatog
Na, 010 = irachydacn.e ;
e BLME
KZO 81 A Tephrite
w56 6l f Basanltc_ac___ly_ il . Rhyalite
- - .
4 Andesite Dacite \
Basaltic \
2 Pler-  gasaie  andesitg
basait (‘
S ] | I L | | |
40 45 50 B5 80 65 70 75
510, wt.%
Figure 4. Total alkalies-silica classification diagram for the 'samples
from 1he |dis Dag) Syenitoid (after LeBas et al., 1986),
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(b) They are meta-aluminous with cationic Na+K<Al.
In the Debon and LeFort (1983) diagram (Figure 5) the
majority lie in the filed characterized by a high pro-
portion of biotite+amphibole+pyroxene, which agrees
well with petrographic observations. The |dis Dagi sam-
ples belong to their cafemic group which initially crys-
tallizes hornblende and/or pyroxene, and ends with a bio-
tite mica or two-mica paragenesis. In petrogenetic terms
these types of rocks are generally formed from the man-
tle or a hybrid source dominated by mantle together with
some continental crust (Wilson, 1989).

Petrogenetic Relationships

Using either Si0, or Zr as differentiation indices
(Figure 6), element relationships suggest that the few
samples in this study probably form part of a single
comagmatic fractionation sequence. For example, pos-
itive correlations with Zr are shown by K, Na, Ce, Nb,
Nd, Ga and Rb, although some scattered major ele-
ment distributions are apparently affected by mobility
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due to alteration; negative trends with SiO, are ex-
hibited by Ti, Fe, Mn and Ca. The trends obtained are
compatible with those expected from magmatic dif-
ferentiation processes. In some of the diagrams (Fig-
ure 6), the one samle which apparently falls off the
main magmatic trend (with highest K.O and Nb), is ei-
ther a consequence of a greater degree of alteration
than the rest (Rice-Birchall and Floyd, 1988), or,
maore likely, the sole representative of the syenite suite
featuring cumulate K-feldspar and opaques. The dom-
inance of these mineral phases (Table 1) would ac-
count for the particularly high K and Nb contents re-
spectively of this sample.

A chondrite-normalized spidergram (Figure 7) dem-
onstrates the similarity of trace element patterns for
the syenite samples and emphasizes their comagmatic
character. The overall pattern is characterized by neg-
ative N, P, and Ti anomalies, coupled with positive Rb
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and Th anomalies, which probably reflect a crustal
source region.

Tectonic environment discrimination

In terms of the de la Roche et al. (1980) R1-R2
multicationic scheme, and the major granitoid associa-
tions added by Batchelor and Bowden (1985), the Idis
Dagt Syenitoid does not apparently follow any specific
fractionation trend, but could be related to magmatics
typical of post-collision uplift and late-stage orogenesis
(Figure 8). This diagram, however, is by no means de-
finitive in determining environment of emplacement
due to the possible effects of major element mobility
and the coarseness of the parameters used in its con-
struction. For this reason we have tended to use trace
glements that are often considered to be Immobile
during alteration and more sensitive to characterize
tectonic setting. For example, diagrams involving the
trace elements Nb, Y and Rb (Pearce et al., 1984) are
shown in Figure Q. Although the I[dis Dagi Syenitoid
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mainly falls in the volcanic arc field (VAG), a5 a group
they plot near the intersection of the three fields dis-
played. Pearce et al. (1984) suggested that post-
collisional granitoids could not be easily differentiated
from other types in these diagrams, bu generally scat-
ter across different fields adjacent to the triple junc-
tion of the syn-COLG-VAG-WPG segments.

In view of the similarity of trace element patterns
for the samples, an average Idis Dagi Syenitoid was
compared with various M-, |-, S- and A-type granitoids
from the literature (largely after Whalen et al., 1987)
in Figure 10. In this ORG-normalized spidergram, the
average syenitoid has a pattern similar to those for |-,
felsic 5- and A-type granitoids, but with a greater en-
richment in Ba and Th. and depletion in Y. The nor-
malized Nb, Ce and Zr values fall in-between A-type
granitoids and the rest. Whalen et al. (1987) sug-
gested that good discrimination could be obtained be-
tween A-type granitoids and other types on plots em-
ploying CGa/Al ratios vs. Y, Ce and Zr. As seen in
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Figure 11 the Idig Dagi Syenitoid samples develop a
trend across the granitoids field boundary, but plot
mainly in the A-type field. In terms of magmatic en-
vironment and genesis, A-type granitic suites generally
represent the final plutonic event in both orogenic
belts and anorogenic rifting in shield areas, produced
by the partial melting of volatile-enriched granulitic
lower crust (Whalen et al., 1987). However, Craser et
al. (1991) suggested that some A-type granitoids were
formed by fho partial melting of crustal magmatic
rocks of tonalitic to granodioritic composition. Eby
(1992), on the other hand, recognized two groups of
A-type granites, termed A, and A, the former of
which were largely generated by extreme differentia-
tion, whereas the latter were produced by crustal an-
atexis. As deonstrated from the references quoted
above, the melting of crustal materials clearly plays an
important role in the generation of within-plate A-type
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granitoids. As exhibited in Figure 12 the Idis Dagi Sye-
nitoid can be characterized as A_-type granitoid; the
two samples in the A field represent the most altered
samples of the group. These data confirms the in-
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volvement of continental crust in the genesis of the
post-collisional syenites as suggested by the overall spi-
dergram pattern (Figure 7).

Evolution and Geodynamic Setting

According to Goncloglu et al. (1993a) the CACC
forms the northern edge of the Tauride-Anatolide Plat-
form directly opposite to the lzmir-Ankara-Erzincan
(IAE) ocean branch during the Mesozoic. The oceanic
strand was consumed, not only by early subduction
beneath the Pontides, but also along an intraoceanic
subduction zone at a later stage (Géncloglu et al.,
1991). The emplacement of supra-subduction zone
oceanic crust/ophiclites (Génclioglu and Turli, 1993;
Yaliniz et al, 1994, 1996) onto the platformal units
and subsequent closure of the IAE ocean eventually
lead to the collision of the CACC with an ensimatic arc
to the north. This event caused crustal thickening, HT/
LP regional metamorphism and the formation of colli-
sion related S- and I-type granitoids in CACC. These
ophiolitic and granitic rocks, not observed in the Idis
Dagdl area, occur elsewhere in the CACC. This com-
pressional stage probably continued until the Early
Late Cretaceous.

The plutonic rocks in CACC are differentiated into
syncollision and post-collision-type granitoids, together
with the late-stage syenitoids discussed in this paper
(Akiman et al, 1993; Gonctoglu and Ttreli, 1994). In
the Idis Dagi area the granitodis are represented by
pegmatitic and aplitic dykes and also as intrusions in
the asement of Asigedigi Metamorphics. The magma
source from which the granitoids originated is dis-
putable (Erler and Gonciioglu, 1996), but they may be
cogenetic with the later Idis dagi Syenitoid, or possibly
related to the earlier, syn-postcollision-type phase of
plutonism. Previously Gonctoglu et al. (1993a) con-
cluded that the CACC syenites were of mixed lower
crust/upper mantle origin and developed as post-
collisional intrusions in the early Maastrichtian. Mantle
partial melting was caused by pressure release at
depth and resulted in thermal relaxation and post-
collisional uplift of the thickened CACC crust. The cur-
rent geachemical work, however, emphasizes the part
played by the continental crust. both as source and
environmental setting, and suggests that the post-
collisional syenites, at least those in the ldis Dagi area,
are largely the result of the anatexis of crustal materi-
als. We consider that the ldis Dagi Syenitoid belong to
the within-plate A-type granitoid group on the basis of
its geochemical composition (comparisons with Whalen
et al., 1987). Further it is characteristic of the A,



subgroup (Eby, 1992) which includes post-collisional
granitoids emplaced after a long period of high heat
flow and granitic magmatism. Interpretation of spider-
gram patterns confirm that the ldis Dag Syenitoid Is
very similar to post-collisional granitoids produced by
crustal anatexis; a conclusion that supports the close
relationship between the syenites and the post-
collisional uplift of the CACC, resulting in the evolution
of the Latest Cretaceous-Early Tertiary extensional ba-
sin in Central Anatolia (Gonclioglu et al., 1991;
1993a; 1993b).

Conclusions

{a) The Idis Dagn Syenitoid is a late-stage member
of the Central Anatolian Plutonics. It intrudes the Cen-
tral Anatolian metamorphic basement and is sub-
seguently cut by feldspathoid dykes of the Karahidir
Volcanics. It is unconformably overlain by the Latest
Cretaceous-Early Paleocene Goynilk Volcaniclastic Olis-
tostrome. [ts emplacement age is assumed to be Early
Maastrichtian.

(b) Geachemical and petrographic data indicates
that the Idis Dagl Syenitoid consists mainly of quartz
syenites with a well-defined alkaline lineage and that it
forms a comagmatic fractionated suite. Comparison of
normalized geochemical patterns with other granitoids
suggests they probably formed by the partial melting
of crustal materials.
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(c) Discrimination of their tectonic environment
based on chemical data indicates that the Idis Dag
Syenitoid has the character of within-plate A -type
post-collisional granitoids; a feature consistent with
other geoological and geochemical data within the
CACC.

(d) The late orogenic alkaline plutonic rocks of the
CACC are thus colletively assumed to be the melt
products of a post-collisional uplift and extensional
event which followed crustal thickening related to the
closure of the Izmir-Ankara-Erzincan oceanic strand of
Neotethys, which was suggested by Gonclioglu et al.
(1991).
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