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Nallihan (Ankara) ¢evresinde yer alan Paleosen yashi sedimanter kayaglar bazalttan riyolite
degisen kompozisyonlarda arakatkilar igerir. Bu c¢alismada volkanik kaya birimlerinin
petrografik o6zellikleri, mineral kimyasi, toplam kaya ana ve iz element jeokimyasi ile Sr-Nd
izotop bilesimlerinin tartisilmasi amaglanmustir.

Olivin, klinopiroksen ve plajiyoklas igeren ve yiiksek MgO bilesimli (> %9.3) bazaltik birimler
sodik alkali karakter sunar ve normatif nefelin (%2.1-11.7) ile olivin (%8.7-17.4) igerir. Kuvars-
normatif kayagclar jeokimyasal olarak bazaltik andezit, andezit, benmoreyit, trakit ve riyolit gibi
farkl1 bilesimlerden meydana gelir. Tlksel magma bilesimine en yakin kimyaya sahip kayacn,
olivin kompozisyonu Fo -Fo, bilesimindedir. Plajiyoklas kompozisyonlari, nefelin-normatif
ve kuvars-normatif ornekler i¢in sirasiyla An, ., ve An, . bilesiminde degisir. Piroksenler

55-71 27-72
genellikle nefelin-normatif drneklerde diyopsit, kuvars-normatif 6rneklerde ojit karakterindedir.

Hem SiO, hem de MgO bilesimine bagl ana ve iz element degisim diyagramlari bu volkaniklerin
es kokenli olduklarinmi gosterir. Silise doymamis yiiksek-MgO igerikli kayaglarin varligi, bu
volkanik serinin manto kaynak 6zellikleri ve s1g seviyelerde meydana gelen farklilagsma islevleri
hakkinda bilgi vermektedir. N-MORB’a gore oranlanmis ¢oklu element diyagramlarinda yiiksek
MgO igeren nefelin-normatif bazaltik kayaglar icin biiyiik iyon ¢aph litofil (BIL) elementler
bakimindan zenginlesme (10-100 kat) goriiliir. Yiiksek degerlikli katyon (YDK) bolluklart komsu
BIL elementlere gore kismen tiiketilmistir ve YDK bolluklarinda hafif negatif anomalilere yol
acmustir. Agir nadir toprak element (ANTE) bolluklari, N-MORB degerlerine benzeyen diiz bir
desen sunar. Kuvars-normatif 6rneklerin N-MORB’a gore oranlanmis degerleri nefelin-normatif
orneklerinkine benzer desenlere sahiptir. Ancak kuvars-normatif kayaclarin agir NTE bolluklar
yiiksek-MgO igerikli bazaltik kayaglarin bolluklarindan daha diisiiktiir. En ilksel kompozisyona
sahip kayaglarmn ilksel Sr ve Nd izotop oranlari sirasiyla 0.703983-0.704799 ve 0.512713-
0.512831 degerleri arasinda degisir. Ornekler, Th/Yb - Ta/Yb diyagramida manto uzanimina
paralel gidisler sunar. Ancak Th/YDb oranlarinda hafif zenginlesme ile manto uzanimindan ayrilir.

Tim bu jeokimyasal veriler, 6rnekleri olusturan manto kaynagmnin dalma-batmayla iliskili
zenginlesme gosterdigini ve ilksel magmanm ileri derecede ayrimlasmali kristalizasyon ve
az oranda kabuksal kirlenme stireglerinden etkilenerek evrimlesmis 6rnekleri olusturdugunu
gosterir.
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ABSTRACT

The sedimentary rocks located to the west of Nallthan (Ankara) are reported to be Paleocene
in age, and contain volcanic intercalations with basaltic to rhyolitic compositions. In this
study it is aimed to discuss the petrographic features, mineral chemistry, whole rock major and
trace element geochemical characteristics, and Sr-Nd isotopic compositions of the volcanic
intercalations.

Olivine-bearing basaltic rocks with high MgO contents (up to 9.3 wt%) possess Na-alkaline
character with presence of normative nepheline (2.1-11.7%) and olivine (8.-17.4%). Q-normative
rocks geochemically include basaltic andesite, andesite, benmoreite, trachyte and rhyolite.
Olivines from the most primitive rocks are Fo-Fo, in composition. Plagioclase feldspar
compositions of the Ne-normative and Q-normative samples vary in the range of An,, , and
An,, ., respectively. Pyroxenes are generally diopside in Ne-normative samples and augite in

O-normative samples.

Both SiO, and MgQO dependent major oxide and trace element variation diagrams strongly
indicate that these rocks are co-genetic. The presence of high-MgO silica undersaturated rocks
among this suite enables us to discuss their source characteristics, as well as shallow-level
differentiation processes in the crust. On a N-MORB normalized multi element spider diagram,
the high-MgO Ne-normative basaltic rocks are characterized by highly enriched (10-100 times)
large ion lithophile element (LILE) abundances. Their high field strength element (HFSE)
abundances are slightly depleted relative to neighboring LILEs, yielding in slight negative
anomalies in HFSE. Heavy Rare Earth Element (HREE) abundances show flat patterns with
N-MORB-like values. N-MORB normalized patterns of the Q-normative rocks show similar
patterns to those of the Ne-normative rocks. However, the HREE abundances of the Q-normative
rocks are generally lower than those of the high-MgQO basaltic rocks. Initial Sr and Nd isotopic
ratios of the most primitive lavas are in the range of 0.703983-0.704799 and 0.512713-0.512831.
On a Th/Yb vs Ta/Yb plot all the volcanic rocks plot parallel to the mantle array, with slightly
enriched Th/YDb ratios.

All these geochemical features indicate that mantle source of the volcanic rocks was affected by
subduction-related enrichments, and the primary magmas have undergone extensive fractional
crystallization and small degrees of crustal contamination processes to produce the evolved
samples.
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