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Kalsit-aragonit doniisiimii karbonat veya karbonat igceren kayaglarin diisiik sicaklik-yiiksek basing (DS-
YB) baskalasimi sirasinda gergeklesen ana tepkimelerden biridir. DS-YB alanlarinin dengelenme
kosullar1 ¢ogunlukla aragonitin duraganlik alanma diigmesine ragmen, kalsite doniismeden korunmus
aragonitler enderdir. Aragonitlerin korunmus oldugu kayaglarda, birincil, yani tortul, Kkalsit
bulunmamakta ve iistelik aragonitler kismen kalsit tarafindan ornatilmis durumdadir. Dolayisiyla, kalsit-
aragonit doniisim mekanizmasi ve kinetigine iliskin biitiin Dbilgilerimiz deneysel c¢alismalara
dayanmaktadir. Bu teblig, Tavsanli Zonu’nda Gilimiigyenikdy civarinda, bir yigisim karmasasi icinde,
mikritik kirestaslarinda baslayan aragonitlesmenin donmus oldugu istisnai bir olusumu betimlemekte ve
bunu doniisiim mekanizmasi ve kinetigi agisindan tartismaktadir.

Guimiigyenikdy civarindaki yigisim karmasasi, mikritik kiregtaglart diginda, baslica bazalt, radyolarit,
serpantinit, grovak ve seylden olusmaktadir. Bazaltlarin gozenek dolgulari i¢inde baglayan mavisist
fasiyesi kosullarini niteleyen mineral topluluklar1 (klorit, lavsonit, albit, pumpelleyit, kuvars, aragonit ve
Na-piroksen; Okay 1982) bulunmaktadir. Mikritik kiregtaglar1 ince-orta katmanli (10-40 cm) ve (<1 cm)
seyl ve (5-45 cm) ¢ort araseviyeleri icermektedir. Aragonitlesme daima katman ortalarindan baslamakta
ve katman alt ve iist yilizeylerine dogru, gayrimuntazam bir tepkime cephesi ile ilermektedir: Mikritik
kesimler, ince taneli kalsit (<25 cm) ve iginde sagilmis sekilde hacim olarak % 10’a varan kuvarslardan
olugmaktadir. Fosil pargalar (sdzgelimi radyolarya) taninabilmektedir. Mikroraman spektroskopisi ile
taramalarda mikritik kesimlerde herhangi bir aragonite rastlanilmamistir. Katman ortalarindaki aragonit
kristalleri 2-3 cm uzunluguna ulagsmakta ve birbirleriyle diizgiin tane sinirlart olusturmakta ve az
miktarda kuvars kapamimlar1 icermektedir. Uglii dokanaklarda bol miktarda ince taneli (<25 cm) kuvars
kiimelenmeleri gézlenmektedir. Aragonitler biitiiniiyle ug liye bilesimine sahip iken, mikritik kalsitler, %
99 iizerinde CaCO5’dan olugmakta ve eser miktarda MgO (< % 0.53) ve MnO (< % 0.41) icermektedir.

Miritik kiregtaglar1 ile direk normal dokanakta bulunan metabazaltlardaki mineral topluluklart
aragonitlesmenin 200+50 °C ve 0.4-0.6 Gpa'da gergeklestigine isaret etmektedir. Korunmus mikritik
kesimlerde herhangi bir aragonit kristalinin bulunmamasi, aragonit ile kalsit kristalleri arasindaki devasa
boy farklilig1 (1200 kata kadar) ve kalsit ile aragonit arasinda ¢ok az orandaki bilesimsel farklilik, kalsit-
aragonit doniisiimiiniin kinetigini denetleyen ana etmenin (diffuzyon ve biiyiimede hizindan ziyade),
cekirdeklenme olduguna isaret etmektedir. Burada yanitlanmasi gereken ana soru, aragonitlesmenin ya
da az sayida aragonit ¢ekirdeginin neden daima secici olarak katman ortalarindan baslamis oldugudur:
Katman ortalarindaki birincil mikritin daha saf olmasi, yani ¢ok daha az oranda MgO ve MnO igermesi
su anda en miimkiin olasilik olarak goziikmektedir. Aragonitlesmenin katman ortalarindan baslamasi
gerek akigkan girisi gerekse deformasyonun ¢ekirdeklenme sirasinda katalizatér goérevi gormesi
olasiligimi diglamaktadir.
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The polymorphic transformation of calcite to aragonite is one of the key reactions occurring during HP-
LT metamorphism of carbonate or carbonate-bearing rocks. Although P-T conditions of exposed HP-LT
rocks fall into stability field of aragonite, occurrences of preserved aragonite are rare. Primary,
“sedimentary” calcite is absent in the aragonite-bearing rocks, and aragonites are partially replaced by
calcite. Consequently all of our knowledge on kinetics and mechanism of calcite to aragonite
transformation comes exclusively from experimental works. This study reports an exceptional
occurrence of the frozen-in calcite to aragonite transformation in micritic limestones from an
accretionary complex around Giimiigsyenikdy, Tavsanl zone, NE Turkey, and discusses it in terms of
transformation mechanism and kinetics.

The oceanic accretionary complex around Giimiisyenikoy is composed of a chaotically intermingled
basalt, radiolarite, serpentinite, greywacke, micritic limestone and shale. Mineral assemblages in the
amygdales of the basalts (chlorite, lawsonite, albite, pumpellyite, quartz, aragonite ve Na-pyroxene;
Okay 1982) testify to incipient blueschist-facies metamorphism. Micritic limestones are reddish, thin to
medium bedded (10-40 cm) with intercalations of shales (<I cm) and cherts (5-45 cm). Aragonitization
invariably starts in the center of the beds and moves towards lower and upper bedding planes with an
irregular reaction front. Micritic domains are composed of fine-grained calcite (<25 ¢cm) and dispersed
quartz (< 10 vol %). Radiolaria tests and shell fragments are clearly recognizable and are filled with
relatively coarser grains of calcite (up to 80 um). A thorough examination of micritic portions by micro-
raman spectroscopy revealed the overall absence of aragonite. Micritic calcite is characterized by
nearly end-member composition CaCO; with trace amounts of MgO (< 0.53 wt %) and MnO (< 0.41 wt
%). Aragonite forms large crystals (~2-3 cm) with straight grain boundaries and sparsely distributed
quartz inclusions. At the triple points, an accumulation of fine-grained quartz is observed. Aragonite has
end-member composition CaCO; with FeO, MgO, MnO and SrO contents below detection limits.

Conditions of aragonitization are estimated as 200+50 °C and 0.4-0.6 GPa, based on the mineral
assemblages in the associated metabasalts (e.g. Okay 1982). Absence of any aragonite crystals within
the preserved micritic portions and immense difference in crystal sizes of aragonite and calcite (up to
1200 times) and minimal difference in composition of calcite and aragonite indicate that nucleation is
the main kinetic factor in calcite to aragonite transformation, rather than diffusion and growth rates.
The main question to be answered is why nucleation always starts in the centers of the beds: The most
plausible possibility is that the original calcites in the center of the beds had pure compositions devoid of
any impurities. Site and mode of aragonite nucleation rule out the possibilities that fluid access and
deformation have played catalyzing effects during nucleation.
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