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In this study, the biostratigraphy and systematics of late middle to Iate Triassie Radiolarians are 
investigated in four measured sections from the different parts of the Antalya and Beysehir-Hoyran 
Nappe in the westem and central part of the Taurus Mountains and one sample from the Ankara 
Ophiolitic Melange. Furthermore, general stratigraphy of the Antalya Nappes in the Tauru� Mountains 
are evaluated and revised by means of individual age detenninations of Radiolarians from different 
parts of this nappe. 

The Antalya Nappes include a package of intensively sliced allochthonaus units with distinctive 
l ithostratigraphic features. The Alakircay Nappe is one of the tectonic units characterized by the 
presence of ·more or less well-developed middle to late Triassie successions. Two sections were 
measured from different sl ices of the Alakircay Nappe. The Sugozu Measured Section is mainly 
represented by an altemation of cherts, silicified mudstones and mudstones with diverse, moderate to 
wei l  preserved late Ladinian- early Camian Radiolarians. Radiolarian assemblages of the Sugozu 
Measured Section indicate the Muelleritortis cochleata, Trifortis kretaensis and unnamed zones 
proposed by Kozur & Mo stier ( 1 994, 1 996b) due to presence of index-species. 

The Yaylakuzdere Measured Section is mainly characterized by ocean floor basalts overlain by an 
altemation of pelagic I imestones and shales at the base and cherty I imestones at the top with diverse, 
mainly weil preserved, pyritizied latest Camian to early Norian Radiolarians. Three conodont zones 
are determined within the pelagic l imestones, namely the Epigondolella primitia ( latest Camian­
earliest Norian), the Epigondolel/a abneptis ( early Norian) and the Epigondolella triangularis Zones 
(upper part of early Norian). Detail of the associated radiolarian fauna correspond to these conodont 
zones are submitted. 

Third section (the Dikmetas Measured Section) from the Antalya Nappes is measured in the Catal.tepe 
Nappe. lt is· made up of an alternation of sandstones and shales with biohermal I imestone 
intercalations overlain by an altemation of pelagic I imestones and cherts with moderately preserved 
Rhaetian- early Liassie Radiolarians. The radiolarian fauna from the basal part of the Rhaetian in this 
section correspond to 2b and 2c Assernblages proposed by Carter ( 1 993) while the fauna of the upper 
part of Rhaetian could correspond to Assemblage 3 proposed by Carter ( 1 993). The radiolarian 
assemblages of the early Jurassie part of the Dikmetas Measured Section is represented by Parahsuum 
simp/um Y AO and associated fauna which are very characteristic for this time interval. 

The fourth section, the Haciyunuslar Measured Section, is from the Huglu Unit of the Beysehir­
Hoyran Nappe in the Taurus Mountains. lt is mainly characterized by an alternation of tuffs, tuffites 
and basic volcanics with I imestone intercalations overlain by late Triassic-late Cretaceous pelagic 
sediments. Moderately preserved but highly diverse middle Carnian radiolarian fauna have been 
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recovered from red, thin pelagic I imestone Ievels at the basal part of the section. Radiolarian 
assemblages of this I imestone indicate Tetraporobrachia haeckeli Zone established by Kozur & 
Mostler ( 1 994) with respect to the presence of index-species. 

In addition to these four sections situated at the Taurus Mountains, the radiolarian assemblage of the 
late Norian block which comprises an altemation of cherts and mudstones from Ankara Ophiolitic 
Melange around Ankara region is also considered. Radiolarian assemblages of this block clearly 
indicate Betraccium deweveri Subzone of Betraccium Zone proposed by Biome ( 1 984) due to 
presence of index-species. 

In  this study, 284 species, subspecies and 48 taxa belanging to open nomenclature are investigated. 70 
species and 5 subspecies are described as new. These taxa belong to 1 1 5 genera ( 1 4  of them are new, 
namely Dicapnuchosphaera, Monocapnuchosphaera, Nodocapnuchosphaera, Paricrioma, 
Braginastrum, Pseudogodia, Tauridastrum, Tricornicyrtium, Alatipicapora, Kozuricyrtium 
Praeprotunuma, Senelella, Mostlericyrtium, Papiliocampe) and 4 1  fami ly. A comprehensive I ist of 
determined taxa is submitted. 

BIOSTRATIGRAPIDE UND SYSTEMATIK SPÄT-MITTELTRIASSISCHER BIS 
OBERTRIASSISCHER RADIOLARIEN AUS DEM TAURUS GEBIRGE UND DER 
ANKARA REGION, TÜRKEI 

ZUSAMMENFASSUNG 

In dieser Studie wurde die Biostratigraphie und die Systematik spät-mitteltriassischer bis hoch­
obertriassischer Radiolarien untersucht, und zwar in 4 aufgemessenen Profilen verschiedener Breiehe 
der Antalya und Beysehir-Hoyran Decken, im westl ichen und zentralen Tei l  des Taurus Gebirges und 
eine Probe wurde aus der Ankara Ophiolit Melange untersucht. Weiters wurde generell die 
Stratigraphie der Antalya-Decken im Taurus Gebirge erfaßt und vor allem die bisherige Stratigraphie 
m it Hi lfe von Radiolarienaltern in verschiedenen Bereichen dieser Decken revidiert. 

Die Antalya-Decken beinhalten eine Schichtfolge von intensivst tekton isch zerlegten al lochtonen­
Einheiten mit disdinktiven l itostratigraphischen Merkmalen. Die Alakircay-Decke ist charakterisiert 
durch die Präsenz von einer mehr oder minder gut entwickelten mittel-bis spättriassischen Abfolge. 2 
Profile wurden aus verschiedenen Teildecken der Alakircay-Decke aufgemessen. Die Sugozu Bereich 
wird hauptsächlich durch eine Wechsellagerung von Kiesellagen und Kieselknauern sowie sil ifizierten 
Tonsteinen und Tonsteinen charakterisiert, die eine sehr gut erhaltene spätladinische bis frühkarnische 
Radiolarienfauna aufweist. Die Radiolarienzusammensetzung des Sugozu Profils ist charakterisiert 
durch die Muelleritortis cqch/eta, Trifortis kretaensis und einer noch nicht benannten von Kozur & 
Most] er ( 1 994, 1 996b) vorgeschlagenen Zone. 

Das Yaylakuzdere Profil wird hauptsächl ich durch Ozeanbodenbasalte repräsentiert, die von 
pelagischen Kalken mit Schieferzwischenlagen an der Basis unterlagert werden, und kieselige Kalke 
am Top mit verschiedenen, z.T. gut erhaltenen pyritisierten höchstkarnischen bis frühnorischen 
Radiolarien . 3 Conodontenzonen sind innerhalb der pelagischen Kalke nachweisbar, nämlich 
Epigondolella primitia (spätestes Kam und frühestes Nor), Epigondolella abneptis- (frühes Nor) und 
Epigondolella triangularis Zone, den obersten Tei l  des frühen Nors repräsentierend. Hier wird auch 
die in den Conodontenzonen enthaltene Radiolarienfauna dargestel lt, bzw. die Korrespondenz d ieser 
beiden Faunen . 
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Das dritte Profil (Dikmetas Profil) der Antalya Decken wurde innerhalb der Cataltepe-Decke 
aufgemessen. Diese setzt sich aus einer Wechsel lagerung von Sandsteinen und Schieferzwischenlagen 
mit biohermalen Kalken zusammen, die aus einer Wechsellagerung von pelagischen Kalken mit 
kieseligen Partien besteht und die eine relativ gut erhaltene rätische bis frühliassische 
Radiolarienfauna zeigt. Die Radiolarienfauna vom basalen Tei l  des Räts in diesem Profil entspricht 
den Assemblage Zonen 2b und 2c, die durch Carter ( 1 993) aufgestellt wurde, während die Fauna des 
oberen Tei les vom Rät mit der Assemblage Zone 3 von Carter ( 1 993) übereinstimmen dürfte. Der 
frühjurassische Tei l  des Dikmetas Profils wird vor allem durch Parahsuum simplum Y AO und einer 
damit verbundenen Fauna, die sehr charakteristisch für d iesen Zeitintervall ist, repräsentiert. 

Das vierte profil, das Haciyunuslar Profil, von der Huglu Einheit der Beysehir-Hoyran Decke im 
Taurus Gebirge. Es ist hauptsächlich aus einer typischen Wechsellagerung von Tuffen, Tuffiten und 
basische Vulcanite mit kalken aufgebaut. Die ganze Folge wird überlagert von spättriassischen bis 
Spätkretatischen pelagischen Sedimente. Eine gut erhaltene und stark diverse mittelkarnische 
Radiolarienfauna wurde aus den roten, dünnplattigen, pelagischen Kalken herausgelöst und 
untersucht. Die Radiolarienvergesel lschaftung dieser kalke zeigt die Präsenz der Tetraporobrachia 
haeckeli Zone nach Kozur & Mostler ( 1 994) auf. 

Weiters wurde im Zusammenhang mit den 4 Profilen des Taurus Gebirges auch eine 
Radiolarienvergesel lschaftung eines spätnorischen Gesteinsblockes, welcher selbst wieder aus einer 
Wechsel lagerung von Kiesellagen und Tonsteinen innerhalb des Ankara Ophiolit Melange besteht, im 
Umfeld von Ankara untersucht. Es handelt sich hier um eine Radiolarienvergesellschaftung, die vor 
allem die Betraccium deweveri Subzone der Betraccium Zone nach B iome ( 1 984) widerspiegelt. 

In dieser Studie wurden 284 Arten und Unterarten, sowie 48 Taxa mit offener Nomenklatur 
untersucht. 70 Arten und 5 Unterarten wurden neu aufgestel lt; diese Taxa gehören zu 1 1 5 genera ( 1 4  
von diesen neu: Dicapnuchosphaera, Monocapnuchosphaera, Nodocapnuchosphaera, Paricrioma, 
Braginastrum, Pseudogodia, Tauridastrum, Tricornicyrtium, Alatipicapora, Kozuricyrtium 
Praeprotunuma, Senelella, Mostlericyrtium, Papiliocampe). Sie gehören 4 1  Familien an. Zum 
Abschluß wurde einer Liste der Taxa und ihre stratigraphische Reichweite erarbeitet. 
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SUBFAMIL Y CAPNODOCINAE PESSAGNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 

Genus Capnodoce OE WEVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 
Genus Loffa PESSAGNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95 
Genus Renzium BLOME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95 

SUBFAMIL Y P ANTANELLINAE PESSAGNO . .............................. .......... ..... . . ........ ..... 97 
Genus Betraccium PESSAGNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97 
Genus Cantalum PESSAGNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99 
Genus Gorgansium PESSAGNO & BLOME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99 
Genus Pantanellium PESSAGNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00 

FAMILY FERRESIDAE CARTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 1  
Genus Ferresium BLOME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 1  
Genus Risella CARTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 02 

F AMIL Y GOMBERELLIDAE KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 03 
Genus Karnospongella KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 03 

F AMIL Y INTERMEDIELLIDAE LAHM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 03 
Genus Paurillella KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 03 

FAMIL Y OERTLISPONGIDAE KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 04 
SUBFAMILY OERTLISPONGINAE KOZUR & MOSTLER .. ....... ........ .... ................ 1 04 

Genus Falcispongus DUMITRICA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 04 
Genus Pterospongus DUMITRICA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 04 
Genus Scutispongus KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 04 
Genus Spongoserrula DUMITRICA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 06 
Genus Steigerispongus KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 07 

F AMIL Y P ARASATURNALIDAE KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 08 
SUBFAMILY PARASATURNALINAE KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 08 

Genus Heliosaturnalis KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 08 
Genus Japonisaturnalis (KOZUR & MOSTLER) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 08 
Genus Palaeosaturnalis DONOFRIO & MOSTLER .. . ...... . ............. . .... .... ...... ......... 1 09 
Genus Praellexasaturnalis KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1  
Genus Praemesosaturnalis KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 2 
Genus Pseutlolteliodiscus KOZUR & MOSTLER ........................... .... ................ ... . .  1 1 4 
Genus Stauroacantlzocircus KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5 

F AMIL Y PSEUDOACANTHOCIRCIDAE KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 6 
Genus Pseudoacantlzocircus KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 6 

F AMIL Y VEGHICYCLIIDAE KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 7 
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Genus Vegllicyclia KOZUR & MOSTLER . . . . . . . . . . .. . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 1 1 7 
F AMIL Y ORBICULIFORMIDAE PESSAGNO . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... . . . . . .  1 1 8 

Genus Orhiculiforma PESSAGNO .. . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .. . . . . . . ... .. . . . . . . . . . .. . .. .... . 1 1 8 
Genus Pseudogodia n. gen . . . . . . . . . . . .. . . . . . . . .. . . . . . ... ... . ... . . .. . . . . . . . . . ... . . . . . ... . . . .. . . . . ... . . . . . .. .. . . .... 1 20 

FAMILY RELINDELLIDAE KOZUR & MOSTLER . . ... . . .. . . . . . . . . . . ... . . . . .. . . . . . . . . ..... ............. .  1 2 1  
Genus Pentaspongodiscus KOZUR & MOSTLER . . . . . . . . . . . . . . ... . . . . .. . . . . . . . . . .. . . . . . . . . ... . .. .. 1 2 1  
Genus Tetraspongodiscus KOZUR & MOSTLER . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . . . . .. 1 22 

SPUMELLARIA INCERTAE SEDIS . . . . . . . . . . ... . . . . . . . .. . .... . . . . . . . . . . . . . . . . . .... . . . . . . .. . . . . ... . . ... . .... . ...... 1 22 
Genus Tauridastrum n. gen . . ..... . . . . ..... . . .. . . ... . . . . . . . . . ... . . .. . .... . . . . . . . .... . . . . . . . . .. . . .... . . . . . . . . .. . . . . 1 22 
Genus Xipllosp!Jaera HAECKEL . . . . . . . . ... . . . . . . . . . . ... . . . .. ...... . . . . . . . . ... . ... . . . . . . . . ..... ... . . . . ....... .  1 23 

Spumellaria genus and species indetermined .................................•.......••................•...................•........•...•.•.•. 124 

SUBORDER ENTACTINARIA KOZUR & MOSTLER .................................................................................. 124 

F AMIL Y AUSTRISATURNALIDAE KOZUR & MOSTLER . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . ... . . . ... . .  1 24 
SUBF AMIL Y HUNGAROSATURNALINAE KOZUR & MOSTLER . . . . . . . . . . .. . . . . . .. . . . . 1 24 

Genus H ungarosaturnalis KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. . .  1 24 
Genus Ornatisaturnalis MOSTLER & KRAINER ... ..... ........ . ..... ..... ........ .... ............ 1 25 

FAMILY EPTINGIDAE DUMITRICA . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . .. . . ..... . . . . . ... . . ... .... ... . . . . . 1 25 
Genus Cryptostepltallidiunz DUMITRICA . . . . . . . . . . ... . . . ... . . . . . . . . . . . . . . . . . . . .. . ... . . . .. . . . . . . . ....... 1 25 
Genus Pylostep!Janidiunl DUMITRICA . . . . . . . . . . . . . . . . .. ... . . .. . . . . . . . . . . . . ... . . . . . . .. . . ...... . . ....... . .  1 26 

FAMILY HEXAPOROBRACHIIDAE KOZUR & MOSTLER .. . ... . . ... ... . . . .. . . . . ..... . . . . . . . . . ... 1 27 
Genus Tetraporohrac!Jia KOZUR & MOSTLER . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . .. .. . . . . . . . . . ... . .  1 27 

FAMILY MULTIARCUSELLIDAE KOZUR & MOSTLER . . . . . . . . . . . ... . . . . . . .. . . . . . . .... . . . . . . . . ..... 1 27 
SUBFAMILY TRIARCELLINAE KOZUR & MOCK . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ...... . .  1 27 

Genus Triarcella KOZUR & MOCK . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . .... . . .. . . . . . .. ... . . . . .. . ... .. . ... . .... . 1 27 
FAMILY SPONGOSATURNALOIDIDAE KOZUR & MOSTLER . . .. . . . .. .. . . ..... . . . . .. . . . ... . . 1 27 

Genus Spongosaturnaloides KOZUR & MOSTLER . . ... . . . . . .. . . . . . . . ... . . . . . . . . . . ...... . . . . . . ... 1 27 
FAMILY HINDEOSPHAERIDAE KOZUR & MOSTLER . . . . . . . . . . . ... . . .. . . . . . . . . . . . . . . . . . .. . . .... .. . .  1 28 

Genus Hiluleosplzaera KOZUR &MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . .. . . .  1 28 
Genus Pseudostylosplzaera KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 28 

F AMIL Y MUELLITORTIDAE KOZUR . . . . ... . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . ... . . .... . . .. ....... 1 30 
Genus Muelleritortis KOZUR . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. ... . . . . 1 30 
Genus Pe1ttatortis KOZUR . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 1 32 
Genus Trifortis KOZUR . ..... .. . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 32 

F AMIL Y PENTACTINOCARPIDAE DUMITRICA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . ... 1 33 
Genus Pentactinocarpus DUMITRICA . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. ... . . . .  1 33 

ENTACTINARIA INCERTAE SEDIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .... . . . . . . . .. . . .  1 34 
Genus Bragilzella SUGIY AMA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . ... . . . . . . . . . . . . . . . ... . . . . . .... . . . . . 1 34 

SUBORDER NASSELARIINA EHRENBERG ................................................................................................ 135 

FAMILY BULBOCYRTIDAE KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . 1 3 5 
Genus Bulbocyritiun1 KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . .. 1 35 

FAMILY CANOPTIDAE PESSAGN0 . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . .  1 36 
Genus Canoptun1 PESSAGNO .. . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 36 
Genus Japonocampe KOZU R .... . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .. . .. . . . . 1 3 8  
Genus PaclztiS BLOME . .... ... . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ... . . . . . . . .. . . . ... . . ... .. . . 1 39 

FAMILY DEFLANDRECYRTIIDAE KOZUR & MOSTLER . . .. . . . . .. . . . . . . . . . . . . . . .. . . . ... . ...... .. 1 40 
Genus Dejlluulrecyritimn KOZU R & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .... . . . . . . . . . . . . . . . . 1 40 
Genus Haeckelicyrtium KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .... . . . . . . . . . . . . 1 44 
Genus Tricornicyrtiunz n. gen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 44 

FAMILY lllNEDORCIDAE KOZU R & MOSTLER .... .............. .. . .. . . ....... .. . . . . .... . ............ ... 1 45 
Genus Alatipicapora n. gen . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . .. 1 45 
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Genus Hinedorcus DUMITRICA, KOZUR & MOSTLER ...................................... 1 46 
Genus Picapora KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 47 

FAMILY LIVARELLIDAE KOZUR & MOSTLER ........................................................... 1 48 
Genus Livarella KOZUR & MOSTLER ................................................................... 1 48 

FAMILY NAKASEKOELLIDAE KOZUR ........................... .......................... .................... 1 49 
Genus Nakasekoellus KOZUR .... ......................................................................... ..... 1 49 

FAMILY NEOSCIDOCAPSIDAE PESSAGNO ... . ................ ............................................. 1 49 
Genus Squinabolella PESSAGN0 ................................................ · .. ..... . .................... 1 49 

SUBFAMILY CITRIDUMINAE KOZUR . .. . .. ............................................ ................ ... 1 50 
Genus Citriduma DE WEVER .. ............................ . .. ................................................. 1 50 
Genus Praecitriduma KOZUR ................................... .......... ................. .. .................. 1 50 

F AMIL Y PLANISPINOCYRTIIDAE KOZUR & MOSTLER .......................................... 1 5 1  
Genus Spinotriassocampe KOZUR . . . . . . . . . .  ; . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1  

FAMILY PSEUDODICTYOl\1ITRIDAE PESSAGNO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1  
Genus Corttl1l BLOME ............. . . . . . . ... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1  
Genus Kozuricyrtimu n. gen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 54 

F AMIL Y PSEUDOSATURNIFORMIDAE KOZUR & MOSTLER ... ........................... .. 1 56 
Genus Pseudosaturnifornza KOZUR & MOSTLER ............................................... 1 56 

FAMILY RUESTICYRTIIDAE KOZUR & MOSTLER ........ . ............. . .................... ......... 1 56 
Genus Pararuesticyrtiunz KOZUR & MOCK ............ .. . . ....... ....... ............... .............. 1 56 

F AMIL Y SANFLIPPOELLIDAE KOZUR & MOSTLER ............................... .............. .... 1 58 
Genus Annulopoulpus KOZUR & MOSTLER ........................................................ 1 58 
Genus Hoznwdia DUMITRICA, KOZUR & MOSTLER ........................................ 1 58 
Genus Neopyletollenw KOZUR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 59 
Genus Parapoulpus KOZUR & MOSTLER ................................. ............................ 1 59 
Genus Pottlptls DE WEVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 59 
Genus Stuiflippoel/a KOZUR & MOSTLER ............................... ............................. 1 60 
Genus Spinopoulpus KOZUR & MOCK .............. . ...................................... ............. 1 6 1  
Genus Veglzia KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1  

F AMIL Y SILICARMIGERIDAE KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 62 
Genus Silicanniger DUMITRICA, KOZUR & MOSTLER .................................... 1 62 

FAMILY SYRINGOCAPSIDAE FOREMAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 62 
Genus Podohursa WISNIOWSKI ... . . ................ .................................... .................... 1 62 
Genus Syrin;:ocapsa NEV IANI .. ... ............ ... . ... . ................................ ......................... 1 67 

F AMIL Y TRIASSOCAMPJ DAE KOZUR & MOSTLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 68 
Genus Annulotriassocmnpe KOZUR ................................. ... . .............. .............. ....... 1 68 
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l.INTRODUCTION 

After 1 970, many sturlies have been carried out 
on the radiolarian biostratigraphy by using the 
new extraction techniques. Especially middle 
and late Triassie radiolarian biostratigraphy were 
clarified by many researches as Kozur & Mostler 
( 1 972, 1 978·, 1 979, 1 98 1 ,  1 983, 1 990, 1 994, 
1 996a, 1 996b ), Kozur & Krahl ( 1 984 ), Kozur 
( 1 984a, 1 984b, 1 988a, 1 988b, 1 996), Kozur et 
al. ( 1 996), Dumitrica ( 1 978a, 1 978b, 1 982a, 
1 982b, 1 99 1  ), Dumitrica et al. ( 1 980), Donofrio 
& Mostler ( 1 978), De Wever et al. ( 1 979, 1 990), 
De Wever ( 1 982b, 1 984b), Lahm ( 1 984), 
Gorican & Kolar-Jurkovsek ( 1 984), Gorican & 
Buser ( 1 990), Hafernie & Gorican ( 1 995), Kolar­
Jurkovesk ( 1 989, 1 990), Dosztaly ( 1 989, 1 993, 
1 994 ), Donofrio ( 1 99 1  ), Mostler & Krainer 
( 1 994), Pessagno et al . ( 1 979), Pessagno & 
Biome ( 1 980), Biome ( 1 983, 1 984), B iome et 
al. ( 1 987, 1 989), Biome & Reed ( 1 995), Carter 
( 1 990, 1 991, 1 993), Carter et al. ( 1 989), 
Nakaseko & Nishimura ( 1 979), Yao et al. 
( 1 980), Yao ( 1 982), Yao et al . ( 1 982), Matsuda 
& Isozaki ( 1 982), Y oshida ( 1 986), Sashida & 
Igo ( 1 992 ), Sashida et al., ( 1 993 ), Sugiyama 
( 1 992, 1 997), Yeh ( 1 989, 1 990, 1 992), Cheng 
( 1 989), Yeh & Cheng ( 1 996), Bragin ( 1 986, 
1 990, 1 99 1  a, 1 99 1  b, 1 994 ), Bragin & Krylov 
( 1 996) and Bragin & Tekin ( 1 995, 1 996). 

Although there are many Radiolaria bearing 
pelagic Triassie sediments in Turkey, very few 
detailed sturlies were realized on the Triassie 
radiolarian biostratigraphy from the Turkish 
material (De Wever et al ., 1 979; De Wever, 
1 982b; Bragin & Tekin, 1 995, 1 996). 

This  study is the main part of author's Ph. D. 
Thesis, which was submitted in University of 
Innsbruck. The main purpose of this study is to 
clarify the biostratigraphy and systematies of the 
ate middle and late Triassie Radiolarians from 
Taurus Mountains and Ankara region. 
Furthennore, generat stratigraphy of the Antalya 
Nappes are evaluated and revised by means of 
the individual age determinations of 

Radiolarians from different parts of this nappe. 
As a result of intensive field sturlies between 
1 994- 1 998, five different loealities have been 
selected for detailed radiolarian biostratigraphy 
and systematics from late Ladinian to Rhaetian. 
Three of the studied sections are located in the 
Antalya Nappes (the Sugozu Measured Section 
from the Alakircay N appe with late Ladinian­
early Carnian radiolarian fauna, the 
Y aylakuzdere Measured Section from the 
Alakircay N appe with latest Camian-early 
Norian radiolarian fauna and the Dikmetas 
Measured Seetion from the Cataltepe Nappe 
with Rhaetian to early Jurassie radiolarian 
fauna). One seetion measured at the Huglu Unit 
of Beysehir-Hoyran Nappe (the Haciyunuslar 
Measured Section) in the Taurus Mountains 
yielded moderately preserved but diverse middle 
Carnian radiolarian fauna. In addition to these 
four sections situated at the Taurus Mountains, 
the radiolarian assemblage of one sample 
derived from a late Norian block of the Ankara 
Ophiolitic Melange araund Ankara region· is also 
studied . Although some gaps are present within 
the sections ( e. g. mainly late Carnian and 
middle Norian), the sections are more or less 
continuos. 

2. GENERAL GEOLOGY 

2. 1. Geological Outline of the Taurides 

The Taurides, one of the major units of the 
Alpine-Himalian Orogenie belt, extend 

· approximately 2000 km. parallel to 
Mediterranean sea coast at South Anatolia (Fig. 
1 ). According to Ozgul ( 1 983), it can be divided 
into 3 parts based on the geological · and 
morphological characteristics. The segment from 
the Aegean coast to the Kirkkavak Fault is 
known as the "Western Taurides". The "Central 
Taurides" are Joeated between the Kirkkavak 
and the Ecemis Fault. The segment to the east of 
the Ecemis Fault is named as the "Eastern 
Taurides" (Fig. 1 ). Based on this subdivision, the 

· Sugozu, the Haeiyunuslar and the Dikmetas 
Measured Seetions are loeated in the Centrat 
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Figure I .  Major tectonic units of Turkey and geographical-subdivision ofthe Taurides (simpl ified after 
Ketin, 1 966 and Ozgul, 1 984a) . 1 .  Pontides, 2. Anatolides, 3 .  Taurides, 4. Border Folds, 5 .  Strike-sl ip 
faults, 6. Overthrust, 7. Border of the tectonic units. EAF: East Anatolian Fault, NAF. :  North 
Anatol ian Fault, KF: Kirkkavak Fault, EF: Ecemis Fault. 

Taurides whereas the Y aylakuzdere Measured 
Section is situated in the Western Taurides. 

Detai led sturlies performed on the Tauride Belt 
have indicated that it consists of a number of 
al lochthnous and autochthonaus sequences with 
distinct stratigraphical, structural and 
metamorphic features (Fig. 2). Many authors 
(Blumenthal, 1 94 7, 1 95 1 ;  Brunn et al ., 1 97 1 ,  
1 973 ; Monod, 1 977; Gutnie et al . ,  1 979 etc.) 
identified al lochthnous un its as nappes. 
However, Ozgul ( 1 97 1 ,  1 976, 1 983 , 1 984a), 
Ozgul and Arpat ( 1 973) have shown that the 
structural geology of the Taurides is further 
integrated by slic ing of both allochthnous and 
autochthonaus units with intervening 
paraautochthonaus sequences. Ozgul ( 1 984a) 
reconstructed these sl ices according to their 
original paleogeographic Jocations on the 
Mesozoic Tauride-Anatol ide platform.  This 
combination considers the Tauride-Anatolide 
Platform as a microcontinent surrounded by the 
Northern and Southern Neo-Tethyan Branches 

of Sengor and Yilmaz ( 1 98 1 )  and Sengor et al . 
( 1 984) (Fig. 3 ). 

In this study, the author will adopt the "nappe" 
nomenclature as the original descriptions of the 
Stratigraphie sequences mainly have been 
established by the earlier group of researcher. 

Brunn et al . ( 1 97 1 ,  1 973) defined three nappe 
systems, the "Beysehir-Hoyran-Hadim Nappes", 
the "Lycien Nappes" and the "Antalya Nappes" 
based on their emplacement age in the Centrat 
and Western Taurides. According to Ozgul 
( 1 97 1 ,  1 976), however, Tauride Belt is 
composed of six main tectono-stratigraphic units 
as the "Geyikdagi Unit", the "Bolkardagi Unit", 
the "Aladag Unit", the "Bozkir Unit", the 
"Antalya Unit" and the "Aianya Unit". The 
Aladag Unit is equivalent of the Hadim Nappe; 
the Bozkir and Bolkardag units are synonyms of 
the Beysehir-Hoyran Nappes while the Antalya 
and the Alanya Units corresponds to the Antalya 
Nappes and Alanya Massive of Brunn et al . 
( 1 97 1 ,  1 973). 
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Figure 11 
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Figure 2. Sehemarie map showing the distribution of autochthonous and allochthonous sequences in the area 
between Western and Centtal Taurides (simplified and revised after Ozgul, 1984a). a. Hadim 
Nappe, b. Bolkardagi Nappe, c. Beysehir-Hoyran Nappe, d. Ophiolitic Nappes betonging to the 
Northem Branch of Neo-Tethys (Dipsizgol Ophiolite etc.), e. Beydaglari-Anamas-Akseki 
Autochthon, f. AJanya Nappe, g. Antalya Nappes, h. Ophiolitic Nappes belanging to the Southem 
Branch ofNeo-Tethys (Tek:irova Ophiolitic Nappes), i. Post-Eocene cover rocks, j. Normal contact, 
k. Thrust, I. Overthrust, m. Strike-slip fault. 
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Figure 3 .  Semi-schematic tectonic map showing the Tethyan palaeotectonic elements in the Eastern 
Mediterranean area and surrounding regions. PA. Pachelma Aulacogen, SP. Scythian 

· 

Platform, SMU. South-Mangyshlak/Ust Yurt uplift, C. Crimea, ND. North Dobrudja, MP. 
Moesian Platform, SC. Sakarya Continent, MTB. Menderes-Taurus Block, KB. Kirseh ir 
Block, (MTB-KB . = Anatol ide/Tauride platform), VZ. Vardar Zone, IPS. Intra-Pontide 
suture, IAZ. Izmir-Ankara Zone, AK. Ankara Knot, ES. Erzincan suture, SAS. Sevan-Akera 
suture, EAAC. East Anatol ian accretionary complex, ZS. Zagros suture, KN., IN. and BN. 
are the Kirklareli, I stanbul and Bayburt nappes respectively. R. Riou, K. Khoura depressions. 
Two heavy, short, black, vertical l ines depict the segment divisions of the Mediterranean 
Cimmerides (after Sengor et al . , 1 984). 

The Beysehir-Hoyran-Hadim Nappes originated 
from the northern Branch of Neotethys could be 
subdivided into three nappe systems as the 
"Beysehir-Hoyran Nappe", the "Hadim Nappe" 
and the "Bolkardagi Nappe" in the Centrat 
Taurides. The Bolkardagi Nappe is situated at 
the north of the Centrat Taurides between the 
Centrat Anatol ian metamorphic massifs 
(Anatol ides) and Tauride Belt (Fig. 2). It 
comprises shelf type clastics and carbonates of 
Devonian-late Cretaceous age and shows a 
regional metamorphism in greenschist facies 

(Ozgul, 1 976). The Hadim Nappe comprises the 
shelf type clastics and Carbonates of late 
Devonian-late Cretaceous age and rests directly 
over · the Anamas-Akseki Autochthon . 
(Blumenthal, 1947; Ozgul, 1 976). The detailed · 
stratigraphy of the Beysehir-Hoyran Nappe ·wi l l  
be  explained in  the fol lowing chapter as it is one 
of the main topics ofthis study. 

The autochthonaus sequence was named as the 
Geyikdagi Unit by Ozgul ( 1 976) for whole the 
Tauride Belt. The name "Bey Daglari-Anamas­
Akseki Autochthon" suggested by Senel et al. 
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( 1 992, 1 996) will be adopted herein instead of 
the Geyikdagi Unit. 

. 

The Bey Daglari-Anamas-Akseki Autochthon 
l ies beneath the allochthonous units (Fig. 2) and 
is subdivided into two parts; the Beydaglari 
Autochthon at the western part of the Antalya 
Gulf and the Anamas-Akseki Autochthon in the 
Central Taurids. The Anamas-Akseki 
Autochthon consists of platfonn type sediments 
that begins with early Paleozoic deposits (mainly 
Cambrian and Ordovician rocks) followed by 
transgressive Mesozoic-early Tertiary 
carbonates. The Beydaglari Autochthon 
succession is mainly composed of middle-late 
Triassie to Senonian platfonn type carbonates at 
the lower part, continues with Tertiary clastic 
sediments and culminates with early Miocene 
deposits (Poisson, 1 977; Senel, 1 997d). 

Nappes originated from the Southern Branch of 
Neo-Tethys are the Al�mya Nappe and the 
Antalya Nappes (Ozgul, 1 976). A recent study 
(Ozturk et al. , 1 995) suggested that the Alanya 
Nappe is mainly composed. of Cambrian-late 
Cretaceous platfonn and in places basinal 
sediments and could be the metamorphic 
equivalent of the Antalya Nappes. The detailed 
stratigraphy of the Antalya Nappe will be 
explained in the fol lowing chapter as it is one of 
the main topics of this study. 

2. 1. 1. General Geological Features of the 
Studied U nits in the Taurides 

2. 1. 1. 1. The Beysehir-Hoyran Nappe 

As a whole, the Beysehir-Hoyran Nappe 
resembles a huge "structural complex" including 
either blocks or sl ices of pelagic and neritic 
l imestones, radiolarites, submarine volcanic 
rocks and tuffs deposited at late Triassic-late 
Cretaceous time span intercalated with oceanic 
assemblages such as diabase, ultramafics, 
serpentinite etc. (Ozgul, 1 984a). This nappe was 
investigated and named by various authors in 
different regions; the "Schist-Radiolarite 
Formation" (Blumenthal, 1 956) at Karaman 
(Konya) region, the "Western Lycieri Nappes" 
(Graciansky,. 1 967) at Fethiye-Koycegiz region 
(Western Taurus), the "Beysehir-Hoyran Nappe" 
(Gutnic et al. , 1 968), the "Ophiolitic Serie" 
(Ozgul, 1 97 1 )  at Hadim-Bozkir region and the 

"Bozkir Unit" "(Ozgul & Arpat, 1 973) at the 
Central Taurus. According to Brunn et al. 
( 1 97 1 ), the Beysehir-Hoyran Nappe could be 
subdivided into four units as the "Boyalitepe 
Unit", the "Huglu Unit", the "Gencek Unit" and 
the "Peridotite Unit" whereas Ozgul ( 1 976} 
subdivided the Bozkir Unit as the "Boyalitepe 
Group", the "Huglu Group", the "Gencek 
Group" and the "Kayabasi Group". Later, Ozgul 
( 1 997) assumed that the Bozkir Unit is 
composed of four d ifferent groups as the 
"Boyalitepe Group", the "Huglu Group", the 
"Sogucak Limestone" and the "Korualan 
Group". 

Gutnie & Monod ( 1 970) suggested that the 
Boyalitepe Unit is mainly represented by thick 
Norian-Rhaetian carbonates at the base and 
condensed Liassic- late Cretaceous pelagic 
sediments ( ammonitico Rosso facies at Liassie 
and pelagic I imestones and radiotarite at 
Cretaceous) conformably overlie these 
l ithologies. 

Detailed stratigraphy of the Huglu Unit wil l  be 
explained in the fol lowing chapter. 

While Brunn et al. ( 1 97 1 )  assumed that the 
Gencek Limestone is mainly composed of 
Triassie massive reefal l imestone, Ozgul ( 1 976) 
defined it as a continuos sequence of Permian to 
Jurassie limeston·es. 

According to Brunn et al . ( 1 97 1 ), the Peridotite 
Unit consists mainly of serpantinized 
harzburgites cut by numerous doleritic dykes. 

2. 1. 1. 1. 1. The Huglu Unit 

This unit is made up of tuff and basic volcanics 
with intercalations of Radiolaria bearing 
I imestones and shales at the base and pelagic 
I imestones with chert nodu les and clastics 
including many b.locks at the top (Ozgul, 1 997). 
1t was studied by Brunn et al ( 1 9 7 1  ), Monod 
( 1 977) and Gutnie et al. ( 1 979) at the west and 
southwest of Beysehir town; by B lumenthai 
(1956), Tuzcu ( 1 972), Kocyigit ( 1 977) and 
Gokdeniz ( 1 98 1 )  between Ermenek town and 
Karaman city (north of Ermenek and southwest 
<;>f Karaman) and by Ozgul ( 1 997) around 
Bozkir-Hadim-Taskent towns (Figs. 2, 4 and 5). 
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According to Monod ( 1 977), the Huglu Unit 
constitutes from bottarn to top, "Huglu Tuffite" 
and "Huglu Limestone" at its type locality (Fig. 
5). The equivalent of Huglu Tuffites is the 
"Dedemli Formation" in the Sogucak Section 
(Ozgul, 1 997) and the "Bayirkoy-Ihsaniye Unit" 
in Tozlubelenimevkii Section at the south of 
Ermenek town (Gokdeniz, 1 98 1 ;  Figs. 4 and 5). 

The Huglu Tuffites are made up of tuff, tuffite 
and basic volcanics and also include pelagic 
l imestone, radiotarite and clastic intercalations. 
Huglu Tuffites comprise badly sorted I imestone 
pebbles and blocks in a sand and clay matrix at 
its base. Its formation is related to a tectonic 
destabi l ization accompanied by volcanic activity 
(Ozglil, 1 997; Fig. 5). At the base of the Huglu 
and the Tozlubelenimevkii Sections, clastic 
sediments dominate and the amount of tuffite 
gradually increases towards the upper part. 
Between the tuffites and clastic rocks close to 
the base of these sections, a spi l itic Iava 
sequence is mentioned in both Ozgul ( 1 997) and 
Gokdeniz ( 1 98 1  ). Monod ( 1 977), as weil,  
indicates the presence of diabase dyke at the 
middle part of the section (Fig. 5). 

Monod ( 1 977) obtained an Anisian age from the 
I imestone blocks in volcanic breccia in the 
Huglu Tuffites at the type Jocality based on the 
following fauna: ? Involutina sp ., ?Trocholina 
sp., Glomospira sp., Hemigordius sp., Turitella 
mesotriassica KOEHN-ZANNINETTI, 
Opthalmidium sp. Similarly, Gokdeniz ( 1 98 1 )  
reported a late Anisian-early Ladinian age from 
the I imestone breccia in tuffite at the 
Tozlubelenimevkii Section located at the south 
of Ermenek town. The fauna of this I imestone is 
as fol lows; Agathammina iranica 
ZANNINETTI, BRONNIMAN, BOZORGNIA 
et HUBER., Endothyranella cf. wirzi (KOEHN­
ZANNINETTI), Galeanella sp., Variastoma sp., 
Trochammina sp., Opthalmidium sp. Since both 
determinations are from exotic shal low 
Iimestone blocks and were originated and 
transported from older formations due to 
tectonic destabil ization, the age of the Huglu 
Tuffites should be younger than late Anisian­
early Ladinian. 

In this study, a middle Carnian age is assigned 
from moderately preserved, highly diverse 

radiolarian fauna obtained from the pelagic 
I imestone intercalations in the tuffite beds. 
Although towards the upper part of the section, 
no radiolarian fauna could survive due to high 
calcification, the middle Carnian age is 
confirmed by conodont data. The radiolarian 
biostratigraphy of the Huglu Tuffites from the 
Haciyunuslar Measured Section will be 
explained in the following chapters. 

The Huglu Tuffites are conformably overlain by 
the Huglu Limestone. This unit is composed of 
pelagic I imestones with chert intercalations. It is 
cal led as "Mahmuttepesi Limestone" in the 
Sogucak Section (Ozgul, 1 997). At the base of 
this unit, these Iimestones contain ammonite 
fauna. According to Gokdeniz ( 1 98 1  ), based on 
a study at the south of Ermenek, a middle- late 
Norian age is assigned to these I imestones due to 
the following ammonite fauna; Placites cf. 
oxyphyllus (MOJS), Cladiscites sp. At the top of 
this unit, planktonic foraminifers indicate the 
Coniacian-Santonian age (Ozgul, 1 997). 

Therefore, the deposition age of the Huglu 
Limestone is middle Norian-Santonian. 

According to Ozgul ( 1 997), topmost ·part of the 
Huglu Unit is the Kovanlik Formation. This 
formation is not visible at the type Iocality 
(Monod, 1 977) and the Tozlubelenimevkii 
Section (Gokdeniz, 198 1  ). lt is represented by a 
wild flysch with blocks of cherts, pelagic 
l imestones, neritic limestones, dolomites and 
spi litic volcanics etc. and is late Senonian in age 
(Ozgul, 1997; Fig. 5). 

2. 1. 1. 2. The Antalya Nappes 

The Antalya Nappes are widely exposed at the 
southern part of the Central Taurides (Fig. 2). 
Geographically, this nappe system crops out 
widely at the central and western Taurus and 
could be separated in four different parts: west 
of the Antalya Gulf, "lsparta Angle" 
(Blumenthal, 1963), the "Flysch Corridor" 
(Blumenthal, 1 95 1 ) and the "Aianya Teetonic 
Window" (Ozgul, 1 983) araund Gazipasa town 
(Fig. 4). 

Many studies have been carried out at the 
western part of the Antalya Gulf. The first 
studies were realized by Altinli ( 1 944 ), Holzer 
( 1 955), Colin ( 1955,  1 962) and Blumenthai 
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( 1 963). Later, sturlies such as Lefevre ( 1 967), 
Marcoux ( 1 970, 1 974, 1 976, 1 977, 1 979), 
Marcoux & Baud ( 1 986), Kalafatcioglu ( 1 974), 
Poisson ( 1 977), Woodcock & Robertson ( 1 977, 
1 982), Gutnie et al . ( 1 979), Robertson & 
Woodcock ( 1 980, 1 98 1  a, 1 98 1  b, 1 98 1  c, 1 982), 
Yilmaz ( 1 978, 1 98 1 ,  1 984 a, 1 984 b), Yilmaz et 
al. ( 1 98 1  ), Senel ( 1 980, 1 984, 1986a, 1 986b, 
1 997a, 1 997b, 1 997c) and Senel et al. ( 1 98 1 )  
have carried out in this area to clarify the 
stratigraphy and tectonics of the region. 

The Antalya Nappes located at the Isparta Angle 
have been studied by Blumenthai ( 1 947, 1 95 1 ), 
Allasinaz et al. ( 1 974), Dumont & Kerey ( 1 975), 
Dumont ( 1 976a, 1 976b ), Monod ( 1 976, 1 978), 
Akbulut ( 1 977, 1 980), Poisson ( 1 977), Gutnie et 
al. ( 1 979), Dumont et al. ( 1 980), Waldron ( 1 982, 
1 984 ), Y alcinkaya et al . ( 1 986) and Senel et al. 
( 1 992, 1 996). 

Researches carried out at the Flysch Corridor are 
as fol lows; Blumenthai ( 1 95 1  ), Erk ( 1 968), 
Turkunal ( 1 969), Ozyardimci ( 1 973), Monod 
( 1 977, 1 978), Demirtasli ( 1 987), Ozturk et al. 
( 1 99 1 )  and Senel et al. ( 1 992). The Alanya 
Teetonic Window has been investigated by 
Blumenthai ( 1 95 1  ), Dalkilic ( 1 982), Ozgul 
( 1 983, 1 984b) and Ulu ( 1 983, 1 989). 

As the ophiolitic rocks are weil preserved and 
exposed at the west of the Antalya Gulf and in 
the Isparta Angle, many sturlies such as: Juteau 
( 1 968, 1 970, 1 975, 1 979), Juteau & Marcoux 
( 1 973), Juteau & Whitechurch ( 1 980), Juteau et 
al. ( 1 973, 1 977), Reuber ( 1 982, 1 984), Reuber et 
al . ( 1 983) and Whitechuch et al. ( 1 984) have 
been carried out in this area. 

The regional setting of the Antalya Nappes and 
their tectonic evolution has been discussed by 
Brunn et al . ( 1 970, 1 97 1  ), Delaune-Mayere et al. 
( 1 977), Dumont et al. ( 1 972), Ricou et al . ( 1 974, 
1 975, 1 979), Ricou ( 1 980), Ozgul ( 1 976, 1 984a), 
Ozgul & Arpat ( 1 973), Poisson et al. ( 1 984), 
Senel ( 1 984) and Robertson ( 1 993). 

The nappe system was first recognized by Altinli 
( 1 944) but was described and named by Lefevre 
( 1 967) at the west of the Antalya Gulf. The 
single nappe were first subdivided by Brunn et al 
( 1 97 1 )  as the "Cataltepe Unit", the "Alakircay 
Unit" and the "Tahtal idag Unit" according to 

their Stratigraphie features. Then, it was named 
by Ozgul ( 1 976) as the "Antalya Unit" and by 
Woodcock & Robertson ( 1 977) as the "Antalya 
Complex". Many authors have also subdivided it 
into many forrnations and structural units. 
F inally, Senel et al . ( 1 992) renamed and 
described them as the "Cataltepe Nappe", the 
"Alakircay Nappe", the "Tahtalidag Nappe" and 
the "Tekirova Ophiolitic Nappes" based on their 
stratigraphical and l ithological properties. 

Detailed stratigraphy and the individual age 
deterrninations from the Cataltepe, the Alakircay 
and the Tahtalidag Nappes will be explained in 
the further chapters. 

According to Senel et al ( 1 992), the Tekirova 
Ophiolite Nappes could be subdivided into the 
"Tekirova Ophiolite" and the "Kirkdirek 
Formation". According Juteau ( 1 975) and 
Reuber ( 1982), the Tekirova Ophiolite is mainly 
composed of serpentinized peridotite, 
pyroxenite, gabbros, plagiogranites, diabase 
dyke complex and isolated dykes. At its base, 
the ophiolite contains a tectonized zone with 
serpentinite, marbles, I imestones and chert 
blocks (Senel et al, 1 992; 1 996). The Kirkdirek 
Formation has the characteristic features of an 
ophiol itic melange. It contains blocks of Halobia 
l imestones, Sandstones with plant remains, 
shales, bedded cherts, basic volcanics, neritic 
l imestones, gabbro, diabase, amphibol ite etc. in 
a serpentinite matrix. The forrnation age is 
assumed to be late Senonian and ascribed to the 
obduction of the Ophiol ite Nappe over the 
carbonate platforrn (Senel et al., 1 996; Senel, 
1 997b). 

2. 1. 1. 2. 1. The Cataltepe Nappe 

This nappe is structurally the lowerrnost unit of 
the Antalya Nappes and coincide with the 
"Lower Nappe (Cataltepe Unit)" of Brunn et al. 
( 1 97 1 )  and the "Kumluca zone" (northern part) 
of Robertson & Woodcock ( 1 98 1  a). The main 
characteristic of this nappe is having a late 
Triassie shelf and Jurassic-Cretaceous slope and 
basinal deposits (Senel et al. , 1 996). 

In this study, eleven stratigraphical sections from 
the Cataltepe Nappe have been selected to give 
generat stratigraphical aspects of this nappe 
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system (Figs . 4 and 6). These are, from west to 
east, the Derekoy and the Cataltepe Sections 
from the west of the Antalya Gulf, the Yilanli, 
the Sofular, the Seyhdere, the Zindan, the 
Kocaoluk and the Y aka Sections from the Isparta 
Angle, the Aygirdere and the Kayabuku 
(Guzelsu) Sections from the Flysch Corridor and 
lnasar Section from the Alanya Teetonic 
Window. 

In most of the tectonic slivers of the Cataltepe 
Nappe in Southem Turkey, the lower part is 
represented by the Kasimlar Formation of 
Norian age (Senel et al. , 1 992). It is composed of 
plant remain bearing sandstones, siltstones and 
claystones with intercalations of brecciated 
I imestones and sandy-clayey l imestones. The 
same unit is named as the Tilkideligitepe 
Formation in the Cataltepe and Derekoy 
Sections (Poisson, 1 977).  Lithologies and names 
of the overlying rock units vary from one section 
to the other (Fig. 6) . 

The chert-mudstone dominated unit is known as 
the Derekoy radiotarite and occurs in the 
Derekoy and the Kocaoluk Sections. At its type 
local ity (the Derekoy Section), continous 
deposition from Rhaetian to Senonian without 
any break has been suggested by Marcoux 
( 1 979). Base of the Kocaoluk Section is not 
visible because of intense folding and tectonic 
truncation (Fig. 6). In the middle part of the 
section, a late Albian-Turonian age is assigned 
based on the following fauna; 

95-UKT -60;Pseudodictyomitra 
pseudomacrocephala (SQUINABOL ), 
Mesosaturnalis horridus (SQUINABOL), 
Halesium quadratum PESSAGNO, Godia sp., 
Archaeospongoprunum sp. 

From the top of Derekoy Section, an additional 
Campanian age is assigned due to very rich 
radiolarian fauna including; 

95-UKT -56; Dictyomitra duodecimcostata 
(SQUINABOL), Xitus ex. gr. asymbatos 
(FOREMAN), Dictyomitra koslovae 
FOREMAN, Dictyomitra formosa 
SQUINABOL, Crucella messinae 
(PESSAGNO), Crucella robusta BRAGINA, 
Patelu/la planoconvexa PESSAGNO, 
Pseudoaulophacus pargueraensis PESSAGNO. 

The Yenicebogazidere Formation of Rhaetian?­
Liassic-Coniacian age conformably overlies the 
Tilkideligitepe Formation where Iimestone 
dominate at the lower part of the section, 
fol lowing upward by an altemation of 
calciturbidites, cherts and shales in the Cataltepe 
Section (Poisson, 1 977; Fig. 6). The same 
formation is located in the Yilanli  Section. A 
middle Oxfordian- Berriasian Radiolarian fauna 
have been recovered from two chert Ievels in the 
middle part of the Yenicebogazidere Formation 
in the Yilanli Section as fol lows; 

95-UKT-87 Mirifusus dianae (KARRER), 
Mirifusus chenodes (RENZ), Spongocapsula 
peramp/a (RUST), Ristola sp., Podobursa sp., 
Xitus sp. 

Another sample from the upper part of the 
succession yielded the fol lowing fauna; 

95-UKT-88; Pseudodictyomitra carpatica 
(LOZYNAK), Holocryptocanium barbui 
DUMITRICA, Thanarla sp. cf. T conica 
(ALIEV), Parvicingula cosmoconica 
(FOREMAN), Praeconocaryomma sp., 
Archaodictyomitra sp. (Barramian-Aptian). 

At both of these sections, the Yenicebogazidere 
Formation is unconformably overlain by the 
Kecili  Formation of late Campanian­
Maastrichtian age. 

The Devret Formation of Rhaetian-Dogger age 
is mainly represented by calciturbidites and 
locally alternates with sandstones including plant 
remains, sandy-clayey Iimestone and cherty 
l imestone. lt is unconformably overlain by the 
Cevlim Formation of late Senonian age in the 
Seyhdere and the Sofular Sections (Senel et al, 
1 992; 1 996). The Cevlim Formation is  made up 
of calciturbudites, micritic limestones, cherts etc. 
These facies show vertical and lateral transitions 
to each other (Fig. 6). 

Three different units (the Karacam Formation, 
the Zindan radiotarite and the Gavurcali 
Formation) are reported in the Zindan Section 
(Senel et al . ,  1 992, 1 996). The Karacam 
Formation of Rhaetian-Dogger-Malm? age is 
completely composed of calciturbidite. It is 
conformably overlain by the Zindan Radiotarite 
of Malm age. lt is composed of an altemation of 
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cherts and mudstones, was studied in detail, and 
named by Dumont et al. ( 1 980). Oxfordian?­
Kimmeridgian-Tithonian age is assigned from 
one of the chert sample due to following fauna; 

95-UKT-177; Triactoma sp. cf. T jonesi 
PESAGNO, Sa/dorfus corralitoensis 
PESSAGNO, Mirifusus sp. cf. M dianae 
(KARRER), Mirifusus sp., Palinandromeda sp., 
Homoeparonael/a sp. 

The Gavurcali Formation of Berriasian- late 
Senonian age conformably overlies the Zindan 
radiolarite. This formation mainly consists of 
calciturbidites and micritic Iimestones with some 
chert nodules. Because of intense tectonic 
slicing, the upper part of the sections is not 
visible (Senel et al . ,  1 996). 

The Kapiz Formation of Rhaetian-late Senonian 
age is only observed in the Y aka Section. It is 
represented by an altemation of claystones, 
sandstones, sandy-clayey limestones, brecciated 
l imestones, calciturbidites, micritic Iimestones 
and cherts at the bottom. Late Val langian­
Aibian age is assigned from the chert sample due 
to fol lowing fauna; 

95-UKT-63; Crolanium pythiae SCHAAF, 
Crucella bossoensis JUD. 

It  is  characterized by brecciated I imestones with 
local chert nodules and bands at the upper part of 
the section. 

The Aygirdere and the Kayabuku (Guzelsu) 
Sections are located at the Flysch Corridor. The 
Rhaetian-Maastrichtian part of the Aygirdere 
Section could be subdivided into two units. The 
Rhaetian-Dogger Karasay Limestone contains 
brecciated Iimestones with thin shale 
intercalations, conglomeratic I imestones at the 
base and brecciated l imestones, sandy 
I imestones and conglomeratic I imestones at the 
top. It is unconformably overlain by the 
Kepezbeleni Formation of Campanian­
Maastrichtian age, which is represented by 
brecciated Iimestones and micritic I imestones 
(Fig. 6). 

Three formations could be separated at the 
Rhaetian-Maastrichtian part of the Kayabuku 
(Guzelsu) Section. The Kayabuku Formation of 
Rhaetian-Dogger age is represented by I imestone 

with chert nodules at its base. It gradual ly passes 
upward into brecciated Iimestones and 
calciturbidites. Towards the upper part, 
I imestones with chert nodules and bands are also 
present, the _ formation culminates with an 
altemation of cherts, shales, cherty I imestones 
and brecciated l imestones. Around Dikmetas 
Vii lage (30 km. SE of the Kayabuku (Guzelsu) 
Section), chert nodules and bands in  the 
I imestones yielded moderately preserved 
Rhaetian radiolarian fauna together with 
conodonts whi le Liassie Radiolarians are 
obtained from overlying chert beds in the 
Dikmetas Measured Section (Figs. 4 and 6). The 
biostratigraphy and detai led l ithological 
properties of this section wil l  be explained in the 
further chapters. The Goren Formation of late 
Senonian age unconformably overlies the 
Kayabuku Formation, which is represented by 
brecciated l imestones, cherty I imestones and 
cherts. This formation is also unconformably 
overlain by the Keci l i  Formation (Fig. 6). 

One of the section (the Inasar Section) chosen 
from the Alanya Teetonic Window was 
described by Ozgul ( 1 983).  The Rhaetian­
Maastrichtian part of the section was named as 
the Inasar Formation which was subdivided into 
two members by the author. Beldibikayasi 
Member of Rhaetian-Campanian-early 
Maastrichtian age is represented by I imestones -
cherty I imestones (at the base), an altemation of 
calciturbidites and cherts (at the middle part) and 
pelagic I imestones (at the top). The Ciristepe 
Member overlies the Beldibikayasi Member and 
it contains an altemation of cherts and shales at 
the base and shales with many olistol ithes at the 
top (Ozgul, 1 983). 

The Kecil i  Formation of late Campanian­
Maastrichtian age crops out both in the Derekoy, 
the Cataltepe, the Yilanli and the Guzelsu 
Sections (Fig. 6). The main characteristic feature 
of this formation is its bearing of numerous 
blocks in a flyschoidal matrix (Senel et al . ,  
1 996). 

2. 1.  1. 2. 2. The Alakircay Nappe 

This unit is differentiated from the other nappes 
by mainly having middle-late Triassie pelagic 
sediments accompanied by basic volcanics (rift 
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deposits) and Jurassic-Cretaceous pelagic 
sediments (Senel et al . ,  1 992, 1 996). Its 
synonyms are as fol lows; the "Alakircay Unit " 
(Brunn et al., 1 97 1  ), the "I spartacay Fonnation" 
(Poisson, 1 977), the "Guzelsu Unit" Monod 
( 1 977), the "Godene Zone" Woodcock & 
Robertson ( 1 977), the "Candir Formation" 
(Akbulut, 1 977), the "Alakircay Melange" 
(Yilmaz, 1 978) and (Yi lmaz & Maxwel l, 1 982), 
the "Alakircay Group" (Senel et al., 1 98 1  ). 
Although, Brunn et al ( 1 97 1 )  and Marcoux 
( 1 977, 1 979) have postulated that the Alakircay 
Nappe and the ophiol ites comprises the "Middle 
Nappe", further investigations (Robertson & 
Woodcock, 1 980, 1 982; Senel et al . ,  1 98 1 ;  
Senel, 1 986b; Yilmaz et al . ,  1 98 1 ;  Yi lmaz, 1 98 1 )  
have shown that these two units should be 
evaluated as separate nappe systems. 

Eight different sections have been selected from 
different parts of the Antalya Nappes as the 
Kumluca and the Alakircay- 1 Synthetic Section 
from the west of the Antalya Gulf; the 
Ispartacay, the Candir Synthetic Section, the 
Kocular and the Sulekler Sections from the 
Isparta Angle, Hocakoy Section from the Flysch 
Corridor and the Generalised Columnar Section 
of the Antalya Nappes (GSAN) from the Alanya 
Teetonic Window (Figs. 4 and 7). 

The Kumluca, the Ispartacay, the Sulekler and 
the Hocakoy Sections have simi lar features and 
will be evaluated together. These sections start 
with an alternation of late Triassie sandstones 
and shales (the Candir Fonnation and its 
equivalents) and cherty Iimestones (the Gokdere 
Formation). The Kumluca Section additional ly 
contains an altemation of cherts and shales (the 
late Ladinian Tesbihli Formation) at the base. In 
these four sections, the Candir Formation and its 
equivalents gradual ly pass to the Gokdere 
Fonnation and its age is mainly Norian. In some 
cases, it covers partly or completely Rhaetian 
(Fig. 7). 

These three formations display great variability 
in age and Stratigraphie position in different 
nappe systems ( e. g. the Tahtalidag Nappe ). 
General characteristics of these formations can 
be summarized as follows; 

The Tesbihl i  Formation is made up of an 
altemation of cherts and shales. These 
l ithologies contain Dounella and Halobia. It has 
a complex relation with the Gokdere, the Candir 
and the Karadere formations . Although the age 
suggested by Senel ( 1 997b) for this formation is 
late Ladinian, the equivalent of this fonnation 
(the Tirlar Member of Sapadere Formation) in 
the Alanya Teetonic Window indicate that the 
deposition of this formation should extend unti l 
early Camian. 

The Candir Formation is mainly composed of 
sandstones, shales and claystones. Locally, basic 
volcan ics, conglomerates, l imestones, sandy­
clayey Iimestone lenses are also visible in m inor 
amount. In many places, it shows vertical and 
lateral transitions to other formations (the 
Gokdere, the Tesbihli and the Karadere 
Formations) and its age varies from late Anisian 
to Norian in a regional scale (Senel, 1 997b ). 

The Gokdere Fonnation comprises thin 
I imestone and cherty I imestone (Kalafatcioglu, 
1 973). In many places, it shows vertical and 
lateral transition to other formations (the Candir, 
the Tesbihl i  and the Karadere Formations) .  lts 
age varies from late Anisian to late Norian partly 
Rhaetian in different places due to its position 
(Senel, 1 997b ). De Wever et al . ( 1 979), De 
Wever ( 1 982) described Norian radiolarian 
fauna from three samples (TS- 1 ,  TS-6 and TS-7) 
from the equivalents of this formation in the 
Ispartacay Section. The fossil assemblages and 
age of these samples are as fol lows; 

TS-1:  Actinommid. group A, Conosphaera 
jleuryi DE WEVER. Capnodoce anapates DE 
WEVER, Capnuchosphaera theolides DE 
WEVER, C. triassica DE WEVER (early 
Norian); 

TS-6; Actinommid.group A, Conosphaera 
jleuryi DE WEVER, Spongosaturnalis triasicus 
KOZUR & MOSTLER, S. sp. cf. S. elegans 
KOZUR & MOSTLER, Capnodoce serisa DE 
WEVER, Capnuchosphaera triassica var oc DE 
WEVER, lcrioma tetrancistrum DE WEVER, 
lcrioma sp. A, Tripocyclia ? sp. B, .  Tripocyclia ? 
sp. C. (early Norian); 
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T5-7; Actinommid.group A, Capnodoce serisa 
DE WEVER, Capnuchosphaera triassica DE 
WEVER, C. triassica var oc DE WEVER, C. 
tricornis DE WEVER Tripocyc/ia ? hedrecana 
DE WEVER (middle Norian). Associated 
conodonts and Halobia fauna are also confirmed 
the age of the samples (De Wever et al. , 1 979). 

In  these four sections mentioned above, the 
Gokdere Formation is conformably or 
unconformably overlain by an altemation of 
thick Jurassic-Cretaceous cherts and shales and 
terminates with the late Campanian­
Maastrichtian Kecil i  Formation. In the Kumluca 
Synthetic Section, an alternation of thick cherts 
and shales was named as the Ballik Formation 
by Robertson & Woodcock ( 1 98 1  b). One of the 
samples (96 UKT-197) taken from the lower 
part of the Bal l ik Formation indicate an early 
Bajocian-early Callovian- ? early Oxfordian 
(UAZ 3-7-8?; Interrad, 1 994) age based on the 
following fauna; 

Eucyrtidie/lium unumaense s.l. (Y AO), 
Mirifusus sp. cf M fragilis s . l .  
BAUMGARTNER, Protunuma sp., 
Palinandromeda sp. aff. P. praepodbielensis 
(BAUMGARTNER), Hsuum sp., Linaresia sp., 
Ristola spp. 

Although, the Ispartacay Section was defined as 
Carnian?-Norian in age by Allasinaz et al . 
( 1 974), recent studies (Robertson, 1 993 ) reveal a 
Jurassic-Cretaceous age. Pessagno (in 
Robertson, 1 993 ) described three different 
samples from the Ispartacay Formation with the 
fol lowing fossil assemblages and ages; 

T/83/2; Mirifusus ·sp. aff M guadalupensis 
PESSAGNO (Kimmeridgian-early Hauterivian) 

T/83/19; Mirifusus ? sp., Archaeodictyomitra 
sp., Ristola sp., Archaeospongoprunum sp., 
Tripocyc/ia sp. (Aalenian- early Hauterivian) 

T/83/28; Hsuum maxwe/li PESSAGNO, 
Eucyrtidiellum ptyctum (RIEDEL & 
SANFLIPPO), Mirifusus sp., Angulobrachia sp. 
(Kimmeridgian- early Tithonian) 

In this study, two samples taken from the 
altemation of cherts and shales from the Bal l ik 
Formation in the Ispartacay Section (Figs. 4 and 
7) yielded following fauna; 

95-UKT-109; Bernoullius rectispinus s. I .  
KITO et al ,  B. sp, Paronaella mulleri 
PESSAGNO, Parvicingula dhimenaensis s . l .  
BAUMGARTNER, Mirifusus guadalupensis 
PESSAGNO, Lineresia beniderkoulensis EL 
KADIRI, Hsuum sp., Ristola sp., Protonuma sp. 
(middle Bathonian- late Oxfordian; UAZ 6-9; 
Interrad, 1 994) 

95-UKT-125; Mirifusus dianae s. I .  (KARRER), 
Thanarla pulchra (SQUINABOL), T. 
e/egantissima (CITA), Archeodictyomitra ? 
lacrimula (FOREMAN), A. sp., 
Pseudodictyomitra carpatica (LOZYNIAK), 
Xitus spicularius (ALIEV), Stichocapsa sp. ( late 
Val langinian-late Hauterivian; UAZ. 1 8-20, 
Interrad, 1 994 ). 

The Alakircay Synthetic, the Candir, the Kocular 
Sections and the General ised Section of Antalya 
Nappes (GSAN) have close resemblance to each 
other (Fig. 7). The oldest formation observed in 
these sections is the Lordlar Formation of late 
Cambrian-early Ordovician age. lt mainly 
contains an altemation of sandstones and shales 
with rare Iimestone beds. In these sections, the 
thick Yugluktepe Formation of late Permian age 
unconformably overl ies the Lordlar Formation 
and is mainly composed of I imestones with rare 
quartzite and shale intercalations. The same unit 
is cal led as the Dinek Formation in the 
Alakircay, the Candir and the Kocular Sections. 
However, the base of the formation is not v isible 
in these latter sections. The Permian I imestones 
are unconformably overlain by the Scythian­
early Anisian Kesmekopru Formation. It is 
composed of marls with thin I imestone 
intercalations, claystones and clayey I imestones 
in the Alakircay (Senel, 1 997b ), the Candir and 
the Kocular Sections (Senel et al. , 1 992; 1 996). 
The Scythian-Anisian succession represents the 
lower part of the Sapadere Formation in G SAN 
(Ozgul, 1 983). lt is subdivided into two 
members: the Scythian Beslengil ler Member 
which is composed of oolitic and stromatolitic 
Iimestone and the Scythian-Anisian Taslica 
Member which is composed of clayey I imestone 
and shale at the base and shale with 
intraformational conglomerate and debris flow 
deposits at the top. The latter deposits were 
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ascribed to the rifting in this time interval 
(Ozgul ,  1 983 ; F ig. 7) 

Al l  the Scythian-Anisian rock units are 
unconformably overlain by the late Ladinan 
Tesbihli Formation which contains an altemation 
of cherts and shales in the Alakircay (Senel, 
1 997b ),  the Candir and the Kocular Sections 
(Senel et al. , 1 992, 1 996). The same unit is 
called as the Tirlar Member of the Sapadere 
Formation in GSAN (Ozgul, 1 983). At its type 
locality, this part is represented mainly by 
mudstones with rare and generally broken 
radiolarian fauna. But 1 8  km. southeast of the 
type locality of the Tirlar Member, in the Sugozu 
Measured Section (Figs. 4, 7 and 1 4), another 
slice of the same unit contain well preserved late 
Ladinian to early Camian Radiolarians (Bragin 
& Tekin, 1 995) which wil l  be explained in detail 
in the further chapters. In the GSAN, the Tirlar 
Member gradually passes to the Osmanderesi 
Member of the Sapadere Formation (Ozgul, 
1 983 ). lt is mainly represented by an alternation 
of late Camian-late Norian sandstones and 
shales with plant remains. This member 
correlates with the Candir Fonnation in the 
westerly-located sections. lt sometimes contains 
I imestones and cherty I imestones ( equivalent of 
the Gokdere Formation in the west) towards the 
upper part. Approximately 2 km. SW of the 
Sugozu Vil lage, very close to the Sugozu 
Measured Section in this study, a sl ice of 
I imestones and cherty Iimestone with 70 m 
observed thickness crops out (Bragin & Tekin, 
1 995).  Because of the high calcification, 
Radiolarians could only be obtained by quick HF 
extraction. Although the preservation of the 
radiolarian fauna is not wei l  enough, some of the 
forms are determined as fol lows; 

94-UKT-53; Betraccium deweveri PESSAGNO 
& BLOME, Livarel/a longus YOSHIDA, L. 
validus YOSHI DA, Pentactinocarpus sevaticus 
(KOZUR & MOSTLER), Pentactinisphaera 
rudis BRAGIN (late Norian) 

The upper part of the Ozgul 's ( 1 983) GSAN is 
not wei l  presented in the type local ity. 
Elsewhere, according to Ulu ( 1989), based on 
the study at the middle part of the Alanya 
Teetonic Window around Gazipasa town and 
Sugozu Vil lage, clastic sediments of the Norian 

is unconformably overlain by the late Cretaceous 
Karacukur Formation which is composed of 
pelagic I imestones at the base and flyschoidal 
sediments at the top (Fig. 1 2). 

The Tesbihli Formation gradually passes into 
mainly the Gokdere and the Karadere 
Formations in the Alakircay and the Candir 
Sections. The Karadere Formation is represented 
by basalts, spil ites and spilitic basalt. Its age 
varies from Ladinian to Norian in a regional 
scale. In this study, abundant latest Camian to 
early Norian Radiolarian and conodont 
assemblages are obtained from the I imestones · 

and cherty Iimestones (the Gokdere Formation) 
that overly the ocean floor basalts (the Karadere 
Formation) in the Yaylakuzdere Measured 
Section. The biostratigraphy and l ithological 
properties of the Gokdere Formation will be 
presented in detail in the further chapters. 
Towards the upper part of the section in the 
Alakircay and the Candir Sections, the Candir 
Formation becomes more dominant. These two 
sections terminate with Cevlim and the Kecili 
Formations of Campanian and Maastrichtian 
age (Fig. 7). 

The late Triassie part of the succession was 
called as the Darioglu Formation by Senel et al 
( 1 992) in the Kocul�r Section. It comprises an 
altemation of cherts, l imestones, calciturbidites, 
sandy-clayey limestones, sandstones, s iltstones, 
claystones with rare basic volcanic rocks. The 
contact relation between the Darioglu Formation 
and the overlying Barak Radiotarite is not clear. 
However, Senel et al. ( 1 992) suggests an 
unconformity between these two units. The 
Barak Radiolarite is composed of an alternation 
of bedded cherts and shales. The sample from 
the upper part of the unit yielded the fol lowing 
fauna; 

95-UKT-48; Acaeniotyle ex. gr. diaphorogona 
FOREMAN, Acaeniotyle umbi/icata (RUST), 
Alievium he/enae SCHAAF, Angulobracchia 
portmanni s . l .  BAUMGARlNER, 
Archeodictyomitra ? /acrimu/a (FOREMAN), 
Cecrops septemporatus (P ARONA), Mirifusus. 
dianae s. I. (KARRER), Sethocapsa 
trachyostraca FOREMAN, ? Syringocapsa 
coronata STEIGER, Thanarla elegantissima 
(CITA), T pulchra (SQUINABOL), 

24 



Pantanel/ium sp., Pseudodictyomitra sp., 
Praeconocaryomma sp., Xitus sp. (late 
Vallanginian-late Hauterivian, U. A. Z . 1 8-20; 
Interrad, 1 994) 

The Barak Radiolarite is confonnably overlain 
by the Yaslantas Formation. lt is mainly 
composed of calciturbidites with rare Iimestones 
intercalations. The age of this fonnation is 
possibly late early Cretaceous based on its 
stratigraphical position (Senel et al., 1 996). The 
Y aslantas Fonnation is unconfonnably overlain 
by the Campanian Cevl im Fonnation that is 
made up of calciturbidites, cherts and 
l imestones. The sample derived from the 
Iimestone beds of this fonnation yielded the 
following fauna; 

95-UKT -35; Alievium gallowayi (WlllTE), 
Dictyomitra formosa SQUINABOL, D. koslovae 
FOREMAN, Patelu/la verteroensis 
(PESSAGNO), Pseudoaulophacus lenticulatus 
(WHITE) (Campanian) 

The Kecil i Fonnation of late Campanian­
Maastricthian age conformably overlies the 
Cevlim Fonnation in the Kocular Section (Fig. 
7). 

2. 1. 1. 2. 3. The Tahtalidag Nappe 

This nappe system is mainly represented by 
Paleozoic and Mesozoic platfonn type 
sedimentary deposits as weil as Triassie pelagic­
hemipelagic sediments. lt does not include the 
Triassie clastic rocks, which are one of the main 
characteristic features to differentiate it from the 
other Antalya Nappes (Senel et al., 1 996). lts 
equivalents are as follows; the "Tahtalidag Unit" 
(Brunn et al., 1 97 1  ), the "Dulup Unit" (Dumont 
& Kerey, 1 975), the "Katrandagi Unit" (Monod, . 
1 977) the "Kerner Zone" (Woodcock & 
Robertson, 1 977). Finally Senel et al ( 1 992) 
redefined and general ised it as the "Tahtal idag 
Nappe". 

Eleven different sections have been chosen to 
describe the generat stratigraphy and basin 
configuration of the Tahtal idag Nappe System 
(Figs. 4 and 8). These are: the Tahtalidag 
Synthetic Section from the western part of the 
Antalya Gulf (Senel, 1 997b ), the Dutdibi, the 
Dulupdagi, the Gume, the Yumaklar, the 

Akpinar, the Erenler, the Ovacikdagi Sections 
(Senel et al., 1 992, 1 996) from the Isparta Angle, 
the Katrandagi, the Kavzandagi, the Gundogmus 
Sections (Senel et al, 1 992, 1 996) from the 
Flysch Corridor. Since this nappe system is less 
wel l-known and rarely exposed at the Alanya 
Teetonic Window, it will not be evaluated herein 
detail . 

The oldest unit of the Tahtalidag Nappe is  the 
lower Cambrian Kocaosman Formation . 1t is 
represented by quartzitic sandstones in the 
Dulup Section. The Caltepe Fonnation of middle 
Cambrian age is characterized by dolomites and 
Iimestones in the Tahtalidag and the Dulupdag 
Sections. The Seydisehir Formation of early 
Ordovician- late Cambrian age confonnably 
overlies this fonnation and is made up of 
sandstones, si ltstones and claystones. 1t is 
exposed in the Tahtalidag, the Ovacikdag, the 
Kavzandagi and the Gundogmus Sections. Late 
Ordovician Sariyardere and the Silurian 
Sapandere Fonnations could only. be found in 
the Tahtalidag Section. In the other sections (the 
Ovacikdag, the Kavzandagi and the 
Gundogmus), the Seydisehir Fonnation is 
unconfonnably overlain by the Guneyyaka 
F onnation. The Sariyardere Fonnation is 
represented by shales and the Sapandere 
Formation is composed of sandstones and sandy 
dolomites. A small outcrop of the early S ilurian 
Bozsenir Fonnation unconfonnably overlies the 
Seydisehir Formation and comprises sandstones 
and graptolite bearing shales in the Gundogmus 
Section (Senel et al., 1 996). The Guneyyaka 
Formation of early and middle Devonian age 
unconfonnably overlies the Sapandere 
Formation in the Tahtal idag Section, the 
Seydisehir Formation in the Ovacikdagi, the 
Kavzandagi Sections and the Bozsenir 
Formation in the Gundogmus Section. The main 
lithologies of this fonnation are sandstones, 
shales, Iimestones and thick dolomites. The 
Hocaninsuyu Formation of Jate Devonian age is  
composed of sandstones, si ltstones and 
claystones in the Tahtal idag Section. The late 
Permian units unconfonnably overly the older 
fonnations and is cal led as the Pamucakyayla 
Fonnation (quartz sandstones), the Kizilbag 
Formation (dolomites) in the Tahtalidag Section, 
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the Dinek Formation (limestones with Mizzia) in 
the Tahtal idag, the Dulupdagi, the Katrandagi 
and the Kavzandagi Sections, the Kizi lbag 
Formation in the Ovacik and the Gundogmus 
Sections. Both lower and upper contacts of the 
Dinek Formation are tectonically controlled in 
the Dulupdagi Section (Senel et al . ,  1 992, 1 996; 
Senel, 1 997b; Fig. 8). 

The Kesmekopru Formation of Scythian-Anisian 
age unconformably overlies the older units and 
includes marls with rare Iimestone Ievels in the 
Tahtal idag, the Dutdibi, the Dulupdagi, the 
Ovacikdagi, the Katrandagi, the Kavzandagi and 
the Gundogmus Sections (Fig. 8). 

The Tesbihli Formation is composed of an 
alternation of cherts and shales and 
unconformably overlies the Kesmekopru 
Formation in the Tahtalidag Section. From the 
middle part of this formation, late Ladinian is 
assigned based on the fol lowing fauna; 

96-UKT -320; Mu/leritortis cochleata s . l .  
(NAKASEKO & NISHIMURA), Triassocampe 
spp. 

The Tesbihl i  Formation gradually passes upward 
to the Gokdere Formation. lt consists of cherty 
l imestone. One of the samples derived from this 
part yielded the fol lowing fauna in this section; 

96 UKT -326; Xiphotheca longa KOZUR & 
MOCK, Capnodoce sp., ?Capnuchosphaera sp. ,  
Paronaella sp., Crucella sp.  (late Carnian­
middle Norian) 

The same formation could be detected in the 
Dutdibi, the Gume, the Yumaklar, the Erenler, 
the Ovacikdagi, the Katrandagi and the 
Kavzandagi Sections and is represented by an 
alternation of bedded cherts and shales at its 
base and an alternation of cherty Iimestones and 
Iimestones at the top. The following fauna are 
recovered from two samples derived from the 
bedded cherts of this formation in the Dutdibi 
Section; 

94-UKT-148 (lower sample); Muelleritortis 
firma GORICAN, Pseudostylosphaera 
inaequata (BRAGIN), Plajkerium 
longidentatum KOZUR & MOSTLER (early late 
Ladinian). 

94-UKT -155 ( upper sample ) ; Muelleritortis 
cochleata (NAKASEKO & NISHIMURA), 
Pseudostylosphaera inaequata (BRAGIN), 
Spongostylus carnicus KOZUR & MOSTLER, 
Triassocampe sp. (late late Ladinian). 

The base of the Akpinar Section is represented 
by the Karadere Formation showing a c lose 
resemblance to the A lakircay Nappe. The 
Jurassic-Cretaceous carbonate sed iments 
however, are quite d ifferent from those of the 
Alakircay Nappe (Fig. 8). 

The Rhaetian-Cenomanian succession of the 
Tahtal idag Nappe is mainly represented by 
p latform carbonates and sometimes 
calciturbidites in all Tahtalidag Nappe Sections. 
This part is called in different sections as 
follows; the Tekedagi Formation (neritic 
l imestones) in the Tahtalidag, the Dutdibi, the 
Gume, the Akpinar, the Katrandagi Sections; the 
Kovada Dolomite and the Dulup Limestones 
(neritic carbonates) in the Dulupdagi Sections; 
the Erenler Formation ( l imestones and dolomitic 
Iimestones with brecciated Iimestone 
intercalations) in the Yumaklar and the Erenler 
Sections; the Yel libelen Dolomite and the 
Ovacik Formation (neritic l imestones) in the 
Ovacikdagi Section; the Kavzandagi Limestones 
(dolomite and l imestones) in the Kavzandagi 
Section and the S inektepe Formation (dolomite 
at the base, neritic Iimestones at the top) in the 
Gundogmus Section (Senel et al . ,  1 992, 1 996; 
Senel, 1 997b;

� 
Fig, 8). 

The Rhaetian-Cenomanian carbonates of the 
Tahtalidag Nappe are unconformably overlain 
by the late Campanian-Maastrichtian Kecil i  
Formation in the Tahtal idag, the Dutdibi, the 
Gume, the Yumaklar, the Erenler, the 
Ovacikdagi, the Katrandagi and the Kavzandagi 
Sections (Fig. 8). 

2. 2. Geological Outline of the Ankara Region 

Many local and regional studies were carried out 
by different authors around Ankara region, e. g. ;  
Bai ley & Mc Call ien ( 1 950, 1 953), Erk ( 1 977), 
Erol ( 1 956), Boccaletti et al . ,  ( 1 966), Sestini 
( 1 97 1  ), Norman ( 1 972, 1 973 ), Calgin et al . 
( 1 973), Capan & Buket ( 1 975), Batman et al . 
( 1 978), Unalan ( 1 98 1 ), Akyurek et al .  ( 1 984), 

27 



Kocyigit ( 1 987, 1 992) and Kocyigit & Tokay 
( 1 985) .  

The term "Ankara Melange" was first used by 
Bailey & Mc Callien ( 1 950). According to these 
researchers, it was formed by the tectonic 
separation of "Anatolian Nappe" moving from 
north to south and its rock assemblage belongs 
to Triassic-Jurassic. The Ankara Melange could 
be traced in NNE-SSW direction between 
Ankara City and Kizilirmak River as a belt, 
which is surrounded by Tertiary sedimentary 
fonnations (Fig. 9). The width of this belt is 
approximately 50  km. 

The Ankara Melange is a supergroup, which is 
subdivided in two structural units; 

a. The pre-Liassic regional metamorphic 
sequences are generally cal led "Karakaya 
Group" .  The lower part of this group is 
composed of sericite schist, chlorite schist, 
metasandstone, metaconglomerate and 
metavolcanite. This  unit was affected by 
greenschist metamorphism and named as 
"Paleozoic Metamorphic-Schist" (Calgin et al., 
1 973), "Melange with Metamorphie Blocks" 
(Nonnan, 1 973), "Emir Fonnation of Ankara 
Group" (Akyurek et al, 1 984 ), "Upper Karakaya 
Nappe" (Kocyigit, 1 987) and "Eymir Structural 
Complex" (Kocyigit, 1 992). Upper part of this 
group is very similar to lower part but contains 
many Carboniferous and Pennian blocks in it. 
This unit was individually named as the 
"Dikmen Greywacke" (Erol, 1 956); the "Ankara 
Flysch" (Erk, 1 977); the "Melange with 
Calcerous Blocks" (Nonnan, 1 973); the 
"Composite Serie" (Calgin et al., 1 973); the 
"Elmadag and Kecikaya Fonnation of Ankara 
Group" (Akyurek et al. ,  1 984); the "Lower 
Karakaya Nappe" (Kocyigit, 1 987); and the 
"Karakaya Group" (Kocyigit, 1 992). 

The Karakaya Group is unconformably overlain 
by a Liassic- late Cretaceous carbonate 
sequence. 1t is a post metamorphic transgressive 
sequence and generally starts with basal 
conglomerates which gradually change into 
sandstones and culminates with I imestone and 
cherty Iimestones at the top. This unit was 
named as follows; the "Lalelik Formation" 
(Batman, et al . , 1 978); the "Hasanoglan and 

Akbayir Formations" (Akyurek et al., 1 984); the 
"Ankara Group" (Kocyigit, 1 987). 

b. The Senonian Ophiolitic Melange is a chaotic 
tectonosedimentary mixture of various blocks of 
different age, origin, facies and size set in an 
intensely sheared, semischistose or mylonitized 
fine grained matrix, composed of ophiolitic 
sandstone, shale, turbidite and pelagic mudstone. 
The "Melange with Ophiolitic B locks" 
(Boccaletti et al., 1 966); the "Irmak Formation" 
(Norman, 1 972), the "Anatolian Nappe" 
(Kocyigit & Tokay, 1 985) are the synonyms of 
this unit suggested by different authors. This 
melange contains numerous blocks of 
radiolarites. 

Different ages have been ascertained from the 
blocks of mudstone and chert at the road-cut of 
the Ankara-Istanbul highway and the Eryaman 
road ( 1 7  km. west of Ankara; Figs. 9 and I 0) in 
the Ankara Ophiolitic Melange. One of the most 
common constituents of the blocky melange is 
radiolarites. Red to pink chert blocks with a rieb 
late Norian radiolarian assemblage will be 
described in detail in the following chapters. 
One of the blocks with red to brown thin-bedded 
cherts and silicified mudstones contain early 
Jurassie Radiolarians Parahsuum simplum Y AO. 
In the same road cut, red cherty mudstone 
intercalated with red, pink and light grey cherts 
includes Kimmeridgian-Tithonian Radiolarians 
with an assemblage of Ristola a/tissima (RUST), 
Sethocapsa cetia FOREMAN and Podocapsa 
amphitreptera FOREMAN. Early Cretaceous 
Radiolarians such as Thanarla conica (ALIEV), 
Alievium helenae SCHAAF and 
Pseudodictyomitra carpatica (LOZYNIAK) 
were obtained from red cherts and late Albian­
Turonian Radiolarians Pseudodictyomitra 
pseudomacrocephala (SQUINABOL), Thanarla 
veneta (SQUINABOL) were also obtained from 
another red chert block (Bragin & Tekin, 1 996). 
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Figure 9. Simplified geologic map showing major rock units of Ankara Melange. a. pre-Liassic 
"Karakaya Group", b. Jurassic-Cretaceous sedimentary sequence, c. Senonian "Ophiolitic 
Melange", d. Tertiary-Recent cover rocks, e. Normal contact, f. Thrust to reverse fault,g 
Drainage, BT: Bedesten Thrust Fault Zone DT: Derekoy Thrust Fault Zone, ET: Elmadag 
Thrust Fault Zone (modified after, Kocyigit, 1 992). 
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Figure 10. Generalized cross-section of a road-cut between Eryaman and Istanbul, a. Volcanic matrix, b .  
Blocks of mudstone and chert with I .  late Norian, 2 .  early Jurassic, 3 .  Kimmeridgian­
Tithonian radiolaria, c. Blocks of limestones, d. Blocks of volcanics, e. Blocks of 
serpantinised gabbros, f. Tertiary-recent cover rocks, g. Teetonic contact. 
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3. DEFINITION OF THE MEASURED 
SECTIONS AND SAMPLES 

3. 1. The Sugozu Measured Section 

The Sugozu Measured Section from the 
Alakircay Nappe of the Antalya Nappes is 
located 2 km .  to the southwest of the Sugozu 
Vil lage, on the westem cliff of the Bickicidere 
Creek (Figs. 1 1 , 1 2  and 1 3A) and named after 
Sugozu Vii lage (Alanya P28-b2 Quadrangle, 
Start point: E. 30600, N. 49050; End ·Point: E. 
30750, N. 49 1 00). The lower and upper 
boundaries of the measured section are always 
faulted (Figs. 1 2, 1 3  A, B and 1 4) and 
surrounded by al luvial terrace sediments. 

The Sugozu Measured Section corresponds to 
the Tirlar Member of the Sapadere Formation in 
the Generalised Columnar Section of the 
Antalya Nappe (GSAN) (Ozgul, 1 983) from the 
Alakircay Nappe of the Antalya Nappes with 
respect to its l ithology and fossil content. At its 
type locality (approximately 1 8  km. northwest of 
Sugozu Measured Section), this unit consists of 
an altemation of Anisian shales and Iimestones 
which is unconformably overlain by unsorted 
breccia and red mudstones yielding very rare 
Radiolarians, while the latter gradual ly changes 
to Iimestone at the top (F igs. 4 and 6). 

In the Sugozu Measured Section, the lower 
unsorted breccia and upper Iimestone sequences 
are not recognized . lt is always represented by 
an alternation of red-reddish brown, thin to 
medium bedded cherts, sil icified mudstones and 
mudstones both in sections 1 and 2 (Figs 1 3B 
and 1 4) .  

3.  2.  The Haciyunuslar Measured Section 

The Haciyunuslar Measured Section from the 
Huglu Unit of the Beysehir-Hoyran Nappe is 
named after Haciyunuslar Vii lage and l ies at 
Konya N28-c4 quadrangle (Start point: E. 

03200, N. 39600; End point: E. 03 750; N. 
36500). It is located at the west of Goksu River 
and Hadim-Bozkir road (Figs. 1 1  and 1 5) .  1t is 
very close to the Ozgul'  s ( 1 997) Sogucak 
Section (Figs. 4 and 5) .  

The base of the section is commonly covered by 
fluvial deposits. Main part of the Haciyunuslar 
Measured Section is represented by Huglu 
Tuffites. lt is mainly characterized by an 
altemation of green to brown tuffs, tuffites and 
basic volcanics with Iimestone intercalations. 
Large, beige to dirty beige, thick bedded, 
brecciated Iimestone blocks with benthic 
foraminifera are present very close to the base of 
the Huglu Tuffites. The Iimestone intercalations 
at the base of the Huglu Tuffites are mainly red 
to reddish brown, thin to medium bedded and 
contain moderately preserved but diverse 
Radiolarians (Figs. 1 6A and 1 7).  After these 
Ievels, rare Iimestone intercalations present in 
the tuff-tuffite-basic volcanic beds. The 
Iimestone intercalations at the upper part of the 
Huglu Tuffites are mainly grey-pale grey-beige, 
thin to medium bedded with many fi laments and 
calcified Radiolarians. Some of the Iimestone 
bed contains remains of Ammonites (Figs. 1 6B 
and 1 7) at the top of the Huglu Tuffites. 

The Huglu Tuffites are gradual ly transitional to 
the Huglu Limestone towards the upper part. 
These are mainly thin-bedded, red to grey, 
cherty Iimestones with rare shale intercalations 
(Figs. 1 6B and 1 7) .  The upper part of the section 
is highly fractured so that within short distances, 
the Huglu Limestone structurally repeats 3-4 
tim es. 

3. 3. The Yaylakuzdere Measured Section 

The Yaylakuzdere Measured Section from the 
Alakircay Nappe of the Antalya Nappes is 
named after Yaylakuzdere Vil lage. The base of 
the section is very close to this vil lage 
( approximately 400 meters west of the vil lage, 
Antalya 024-c3 quadrangle, Start point: E. 
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Figu re ll.  Schematic map showing the distribution of autochthonaus and allochthonaus sequences in the area 
between Western and CentraJ Taurides (simplified and revised after Ozgul, 1984a). a. Hadim 
Nappe, b. Bolkardagi Nappe, c. Beysehir-Hoyran Nappe, d. Ophioütic Nappes belanging to the 
Nortbem Branch of Neo-Tethys (Dipsizgol Ophiolite etc.), e. Beydaglari-Anamas-Akseki 
Autochthon, f Alanya Nappe, g. Antalya Nappes, h. Post-Eocene cover rocks, i. Normal contact, 
j. Thrust, k. Overthrust, l. Maio roads, m. Drainage system. 3 1  
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Figure 12. Map showing the location and the geology ofthe Sugozu Measured Section from the Alakircay 
Nappe of the Antalya Nappes and its surrounding. a-d. Ala.kircay Nappe of Antalya Nappes� a, 
late Cambrian-early Ordovician Lordlar Formation (mainly sandstone,shale), b. late Permian 
Yüglüktepe Formation (mainly limestone-shale), c. Triassie undifferentiated Sapadere 
Formation (mainly shale-sandstone-limestone-chert), d. Probable Creta.ceous rock units 
(Karacukur Formation of Ulu, 1989), e. Alanya Nappe, f. Hadim Nappe, g. Post-Eocene cover 
rocks, h. Normal contact, i. Fault, j .  Thrust, k. Overthrust, l. Strike-slip fault, m. Drainage 
system, n. Location of the Sugozu Measured Section (revised and sirnplified after Ulu, 
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Figure 13 A. General view of the 
Sugozu Measured Section from the 
Alakircay Nappe of the Antalya 
Nappes and its vicinity, view 
towards the west. a. Alluvial terrace 
sediments, b. Late Ladinian- early 
Carnian Tirlar Member ofthe 
Sapadere Formation (succession is 
overturned), c. Late Triassie 
Osmand�resi Member of the 
Sapadere Formation, mainly an 
alternation of sandstones and shales 
with plant rernains. 

B. Detail of the basal part of the 
Sugozu Measured Section l 
showing an alternation ofthin to 
medium b�ded silicified 
mudstones, cherts and mudstones. 
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Figure 14. Columnar section of the Sugozu Measured Section from the Alakircay Nap
.
pe of the Antalya " · 

Nappes with sample locations (succession is overtumed). a. Alternation of cherts, si licified 
mudstones and mudstones, b. Fault, c. Radiolaria occurrence. Abbreviations; ? P.p. :  possible 
Pterospongus priscus Rad. Subzone, S.r.: Spongoserrula rarauana Rad. Subzone. 
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Figure 15. GeologicaJ map ofthe Haciyunuslar Area and the location ofthe measured section from 
the Huglu Unit of the Beysehir-Hoyran Nappe. a. Kayabasi Unit of the Beysehir­
Hoyran Nappe, b-c: Huglu Unit of the Beysehir-Hoyran Nappe; b. Huglu Tuffites, c. 
Huglu Limestone, d. Normal contact, e. Overthrust, f. Drainage system, g. Ma.i.n Roads, 
h. Location ofthe Haciyunuslar Measured Section (revised after Ozgul, 1969). 35 



Figure 16 A. General view ofthe 
Haciyunuslar Measured Section from 
the Huglu Unit ofthe Beyserur­
Hoyran Nappe and its vicinity. View 
from the close the basal part of the 
section, towards the west. a. Thin to 
medium bedded red limestone beds 
with moderately preserved middle 
Camian Radiolarians in Huglu 
Tuffites, b. Undifferentiated middle 
Carnian Huglu Tuffites, mainly an 
altemation of tuffs, tuffites and basic 
volcanics with Iimestone 
intercalations, c. Late Triassic­
Cretaceous Huglu Limestone, mainly 
pelagic Iimestones with chert 
nodules. 

B. Photograph showing the upper part 
ofthe Haciyunuslar Measured 
Section. a. Upper part ofthe middle 
Carnian Huglu Tuffites including 
limestone beds with ammonite fauna, 
b. Late Triassic- Cretaceous Huglu 
Limestone. 

B 
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Figure 17. Columnar section ofthe Haciyunuslar Measured Section from the Huglu Unit ofthe Beysehir­
Hoyran Nappe showing radiolaria, conodont and ammonite bearing samples, a. Limestone, 
b. Tuff, tuffite and basic volcanics, c. Thin bedded cherty l imestone, d. Teetonic contact, e. 
Radiolaria, f. Conodont, g. Ammonite. 
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50800, N .  69600; End Point: E. 5 I I 50, N. 
70000). The section is mainly measured along 
the Gurleyikdere Creek (Figs. I 8, 1 9  and 20.A) 

The thick, dark, ocean floor basalts (Karadere 
Formation) is the main characteristics of the 
basal part of the Y aylakuzdere Measured Section 
I .  Red I imestone layers are observed within the 
wel l-developed pillow Javas in the basal part of 
the section. The overlying beds (Gokdere 
Formation) are mainly characterized by an 
altemation of thin to medium bedded, grey to 
beige I imestones and green shales. At the lower 
part of the Gokdere Formation, a volcanic sil l  is 
present between two I imestone Ievels. The upper 
part of the Y aylakuzdere Measured Section I 
contains an alternation of thin to medium 
bedded, grey- beige and sometimes yel lowish 
grey to beige, thin to medium bedded, 
occasionally thick-bedded I imestones and thin 
green shales (Figs. 20 A and 2 1  ). The I imestones 
include many bivalves and Radiolarians. 

The Y aylakuzdere Measured Section 2 is only 
represented by the Gokdere Formation and basal 
part of this section very similar to the upper part 
of the Y aylakuzdere Measured Section I .  
Alternation of thin to medium bedded, grey to 
beige and sometimes yel lowish coloured, 
bivalve and abundant Radiolarians bearing 
I imestones and green to yel lowish green shales 
are the main characteristic rocks of the lower 
part of the Yaylakuzdere Measured Section 2. 
The amount and the thickness of shale break 
decrease towards the upper part. The upper part 
of the Y aylakuzdere Measured Section 2 is 
mainly represented by Iimestones with black 
chert nodules. Limestones are mainly beige to 
grey coloured, thin to thick bedded with rare 
yellowish green shale intercalations (Figs. 20 B 
and 2 1 ). 

3. 4. Sampie from the Ankara Ophiolitic 
Melange 

The Ankara Melange crops out at the road­
cuttings of the Ankara-Istanbul highway and the 
Eryaman road ( 1 7  km. west of Ankara). lt 
contains numerous blocks of serpentinized 
gabbroic rocks, pink mtcnttc l imestones, 
volcanics and mudstone-chert with Radiolarians 
in a highly deformed volcaniclastic matrix (Figs. 

9 and 1 0). The studied Iate Norian block l ies at 
the eastem edge of the road cut (Fig. 1 0). lt is a 
relatively small block and is mainly composed of 
an altemation of thin-bedded, red cherts and 
mudstones. This block is sl ightly buried because 
of recent slumping. 

3. 5. The Dikmetas Measured Section 

The Dikmetas Measured Section from the 
Cataltepe Nappe of the Antalya Nappes is named 
after Dikmetas Viilage and l ies approximately 1 
km. southeast of the vi l lage (0 28-c3 
Quadrangle; Start Point. E. 49950, N. 49675 , 
End Point: E. 50060-N. 49750) (Figs. I 1  and 
22). 

The base of the Dikmetas Measured Section (the 
Kasimlar Formation) includes an altemation of 
yel low to yel lowish gray sandstones and shales 
with biohermal I imestones intercalations (Figs. 
23 A and 24). The contact of the Kasimlar 
Formation with the overlying Kayabuku 
Formation is covered in the section. The base of 
the Kayabuku Formation is represented by an 
altemation of thin to medium-bedded, gray to 
white I imestones and thin to medium-bedded ' 

red-bright to red cherts with abundant 
Radiolarians. Chert nodules are also frequently 
present in the Iimestone beds (Figs. 23 A and 
24). This part is .terminated by a medium­
bedded, white to gray calciturbidite bed. The 
overlying Ievels are mainly characterized by thin 
to medium-bedded, pinkish Iimestone with 
occasional chert bands and nodules fol lowed by 
a second white calciturbidite Ievel (Figs. 23 A, B 
and 24) . 

After the second calciturbidite Ievel, the colour 
of the lithologies drastically changes to green in 
the Kayabuku Formation. Characteristic 
l ithologies of this part are an altemation of 
cherts and thin-bedded l imestones. The upper 
part of this Ievel is mainly covered, possibly due 
to a fault. The uppermost part of the section 
includes thick-bedded, gray to white I imestones 
with rare pinkish secondary chert nodules (Figs. 
23 A and 24). 
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Figure 18. Detailed map showing tlle geology of the region to the West of Antalya Gulf. a. Beydag1ari Autochthon. b-e. Antalya Nappes; b. Cataltepe Nappe, c. Nak.ircay Nappe, d. Tahtalidag Nappe, e. Tekirova Opbio litic Nappe, f. Post-Eocene cover rocks, g. Normal contact, h. Fault, I. Overtbrust J. Mai.n roads. k. Dra.i.na_ge svstem after Senel l997a. b. c . 
· 

C"�U8unbast H 

1 
X 

l-"l h 
1_/'1& 
D r I 

0 150 soo .. 
e 

D d ll 11 1 
Sdc l�lk 
Wb �J 
� a  !�I i -

Figure 19. Map showing th.e locality and geology of the Yaylaku.zdere Measured Section from the Alakircay Nappe of the Antalya Nappes and its vicinity. a-d. Alakircay Nappe; a. Tesbihli Formation (mainly bedded chert), b. Karadere Formation (mainly pillow lava), c. Gokdere Formation (mainly pelagic limestone), d. Candir Formation (mainly claystone-sandstone and pebbles), e. Tahtalidag Nappe, f. Post-Eocene cover rocks, g. Normal contact, h. Fault, i. Overthrust, j. Drainage system, k. Main roads, l. Location of the Yaylakuzdere Measured 
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Figure 20 A. General view of the Yaylakuzdere Measured Section 1 showing the contact between 
Karadere and Gokdere Formations. View towards the northeast. a. Karadere Formation� mainly ocean 
floor basalts, older than latest Carnian, b. Latest Carnian-early Norian Gokdere Formation, mainly 
with an alternation ofthe thin to medium bedded pelagic Iimestones and shales, c. Volcanic sill in the 
Gokdere Formation. 

B. Detail view of the upper part of the Gokdere Formation in Yaylakuzdere Measured Section 2 
showing black chert nodules within thin to thick-bedded Iimestone and shale breaks. 
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Figure 21.  Columnar section of the Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes with locations of radiolaria and/or conodont bearing samples, a. Limestone 
layer in pi llow Iava, b. Volcanic sill, c. Limestone, d. Shale, e. Cherty limestone, f. Covered 
interval, g. Pyritized radiolaria, h. Normal radiolaria, i. Conodonts, j. Fauit. Abbreviation: 
LC.-e.N. :  latest Camian-earliest Norian. 
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Figure 22. The location and the geology of the Dikmetas Measured Sectioo from the Cataltepe 
Nappe of the Antalya Nappes aod its vicinity. a-b: Cataltepe Nappe of the Antalya 
Nappes; a. Kasimlar Fonnation (mainly sandstooe aod shale), b. Kayabuku Fonnation 
(mainly calciturbidite, chert, cherty limestooe aod limestooe), c-d: Alakircay Nappe of 
the Antalya Nappes; c. Candir Formation (mainly saodstone and shale), d. Karadere 
Formation (mainly pillow lava-basic volcanics), e. Tahtalidag Nappe of the Antalya 
Nappes; f. Alanya Nappe, g. Cover rocks mainly Eocene, h. Normal contact, i. Fault, j .  
Overtbrust, k. Probable overthrust, l. Drainage system, m. Main roads, n.  Location of 
Dikmetas Measured Section (after Sonmez, 1995). 
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Figure 23 A. General view of the 
Dikruetas Measured Section from the 
Cataltepe Nappe of the Antalya 
Nappes. View towards the northeast. 
a. Late Norian Kasimlar Formation 
(an alternation of sandstones and 
shales with biohermal Limestone 
intercalatioos), b. Covered interval, c. 
Lower part of the Rhaetian-Liassic 
Kayab� Formation (mainly an 
alternation ofthin to medjum bedded 
beige cherty Iimestones and red cherts 
with calciturbidite Ievels at the base, 
thin to medium bedded pinkish 
Iimestone with occasional chert 
uodules at the middle and an 
altemation of green cherts and thin­
bedded Iimestones at the top), d. 
Liassie thick bedded gray-beige 
Limestones with rare pinkish chert 
nodules of the Kayabuku Formation. 

Figure B. Photograph showing the 
Rhaetian-Hettengian bounda.ry in 
Kayabuku Formation in the Dik.metas 
Measured Section. a. Alternation of 
Rhaetian thin to medium bedded red 
cherts and gray-beige limestones, b. 
Calciturbidite Ievel,. c. Liassie thiD to 

lJ��������������������B� medium bedded pinkish Iimestone 
with occasional chert nodules. 
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Figure 24. Columnar section ofthe D ikmetas Measured Section from the Cataltepe Nappe ofthe Antalya 
Nappes, showing the locations of radiolaria and/or conodont bearing samples, a. Alternation 
of the sandstones and shales with biohermal I imestone interbeds, b. Calciturbidites, . c. 
Limestone with chert bands, d. Limestone with chert nodules, e. Limestone, f. Covered 
interval, g. Radiolaria, h. Conodonts, i. Fault. 
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4. BIOSTRATIGRAPHY 

In this study, very rich radiolarian fauna from 
four different sections and one individual sample 
have been provided. Although the fauna are rich 
and diverse, author avoid establ ishing 
radiolarian zonation because of extensive 
tectonic affects. 

Some of the measured sections (the 
Yaylakuzdere and the Dikmetas) yielded a rich 
conodont fauna that could help to correlate 
radiolarian fauna. The conodont fauna was partly 
described by M.  Sc . Asuman KESKIN, M.T.A, 
Turkey but mainly by Dr. Heinz W. KOZUR, 
Budapest, Hungary. Only at the upper part of the 
Huglu Tuffites from Huglu Unit of the Beysehir­
Hoyran Nappe, some remains of Ammonites 
were found. 

4. 1. Description and Comparison of the 
Radiolarian Assernblages 

4. 1. 1. Tbe Sugozu Measured Section 

Very rich late Ladinian- early Camain 
radiolarian assemblages have been recovered 
from the Sugozu Measured Section from the 
Alakircay Nappe of the Antalya Nappes (Fig. 
25). Although the measured section is highly 
tectonized, the section is weil  dated by using 
radiolarian · data. lt comprises two parts as 
section 1 and 2 .  

The radiolarian fauna of  the Sugozu Measured 
Section have close resemblance and is wei l  
correlative to the zonation proposed by Kozur & 
Mostler ( 1 994, 1 996b; Fig. 26 A). 

At the base of the Sugozu Measured Section 1 ,  
· Muel/eritortis cochleata (NAKASEKO & 
NISHIMURA) is abundant together with 
Pseudostylosphaera goestlingensis (KOZUR & 
MOSTLER), Pseudostylosphaera nazarovi 
(KOZUR & MOSTLER, Poulpus curvispinus 
cuvzspmus DUMITRICA, KOZUR & 
MOSTLER, Si/icarmiger Iatus Iatus KOZUR & 
MOSTLER, Annulotriassocampe sulovensis 
(KOZUR & MOCK), Triassocampe sca/aris 
DUMITRICA, KOZUR & MOSTLER s. l . ,  
Castrum perornatum BLOME, Multimonilis sp. 
A (Figs. 25 and 27). Absence of Muel/eritortis 
firma (GORICAN) indicates the base of late 

Ladinian is not present in the section. The 
characteristic zone fossi l  (Pterospongus priscus 
KOZUR & MOSTLER) for the basal part of the 
Muelleritortis cochleata Zone could not be 
found within this Ievel. This Ievel possibly 
corresponds to the Pterospongus priscus 
Subzone of the Muelleritortis cochleata Zone 
due to location of this Ievel very close to the 
base of the S. rarauana Subzone and the absence 
of the Muelleritortisfirma (GORICAN). 

30 cm above the base of the Sugozu Measured 
Section 1 ,  first Spongoserrula rarauana 
DUMITRICA appears in the sample 96-UKT-
523 together with abundant species of genus 
Muelleritortis and species of family 
Oertlispongidae. Base of the Spongose"ula 
rarauana Subzone of Muelleritortis cochleata 
Zone is also important to be the First 
Appearance Datum (FAD) of many taxa as 
Spongoserrula bidentata KOZUR & 
MOSTLER, Spongose"ula rarauana trinodosa 
KOZUR & MOSTLER, Spongose"ula 
semicircularis KOZUR & MOSTLER, 
Bulbocyritium dryites SUGIY AMA, 
Orbiculiforma gazipasaensis n. sp., Canoptum 
levis n. sp., Pseudostylosphaera gracilis 
KOZUR & MOCK, Corum sugozuensis n .  sp. ,  
Corum kraineri n. sp. ,  Orbiculiforma karnica 
(KOZUR & MOSTLER), Karnospongella 
bispinosa KOZUR & MOSTLER, 
Annulotriassocampe baldii KOZUR, 
Spongostylus tortilis KOZUR & MOSTLER. 
Surprisingly, the Spongoserrula rarauana 
Subzone of Muelleritortis cochleata Zone is 
represented by short interval in the Sugozu 
Measured Section 1 (Fig. 25) .  

The Spongoserrula jluegeli Subzone of 
Muelleritortis cochleata Zone is  characterized 
by a very abundant species of genus 
Muel/eritortis and species of family 
Oertl ispongidae in both Sugozu Measured 
Section 1 and 2. Some of the fonns are only 
present within this subzone · as Spongoserrula 
bifurcata bifurcata KOZUR & MOSTLER, 
Scutispongus parvifoliatus parvifoliatus KOZUR 
& MOSTLER, Hungarosaturnalis pileatus 
(NAKASEKO & NISHIMURA), 
Cryptostephanidium goncuoglui n. sp., 
Hinedorcus gibher n.  sp., Scutispongus Iatus 
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MI DDLE TRIASSIC LA TE TRIASSIC 

late Ladinian early Carnian 
M. cochleata Rad. Z. T. kretaensis Rad. Z. Unnamed 

R: 1-2 apeclmena, 
C: 3-5 apeclmena, 
A: >5 apeclmena 
Dumltricasphaera sp. A 
Spongosty/us tortilis 
Vinassaspongus erendili n. sp. 
Vinassaspongus subsphaericus 

Paronae/la clavlfonnis 

Paronae/la g/aber 

IP. ap. aff. P. nudum 

�amosponge/la bispinosa 

IPaurinella acutispinosa 

iPaurine/la /atispinosa 

IF. fa/clfonnis ap. arr. F. minor 

iPferospongus patru/U 
lscutispongus Iatus 
ls· 1 parvlfoliatus parvlfoliatus 

ls· p/oechingeri p/oechingeri 

!5. rostratus rostratus 
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Figure 25. Distribution and relative abundance of radiolaria in Sugozu Measured Section from the 

Alakircay Nappe of the Antalya Nappes, based on the zonation proposed by Kozur and Mostler ( 1 994, 1 996b). 

Sampie 96-UKT-533 in Section 1 and 96-U KT-544 in Section 2 have same fauna. The amount of M. cochleata 
(NAKASEKO and N I S H I M U RA) and T. kretaensis (KOZUR and KRAHL) are equal in both these samples. 

Abbreviations: P.p. :  Pterospongus priscus Rad. Subzone, S.R. : Spongoserrula rarauana Rad. Subzone. 46 



M I DDLE TRIASSIC LA TE TRIASSIC 

late Ladinian early Carnian 
M. cochleata Rad. Z. T. kretaensis Rad. Z. Unnamed 

?P.p. js.r. l S. fluegeli Rad. Subzone 
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Figure 26B .  Correlation of late middle Triassic-early early Jurassie radiolarian zones and assemblages in Japan. 
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�� ! I I Poulpus curvisplnus cuvlsplnus 

i i i Cryproatephanldlum comlgerum 

! Pentaspongodlscus croal 

I Pentaspongodlscus disco/du n. sp. 
i ! ! Sllicarmlger Mrus Iatus 

: ! ! I : DumltrlcasphHra ap. A 

- - - I I Pseudostylosphaera longlsplnou ... 
I Pentaspongodlscus .relgerl 

! : Zhamojdllsphaera latisplnosa 

1'4 _ _ _  ..,; _ _ _ _ _ _  
I : Tetraspongodlscus nazarovt 

: Pseudostylosphaera nazarovt . .  
_;' i Pentactinocarpu• acanthlcus 

... - - - - Pentactinocarpus tetntcanthus 

I� - - - - - - - - - - - - - - - - -·- - - - - Sarla dumltrlcal 

·· - - - - - - - - - - ---- Hatrag/la unica ... 
1- Pteroapongus petrulll 

1- ! i Muelleritortis longlsplnosa 

1--- ! I Splnotriauocampe longotMnllca 

I ! i i i Paurlnella acutisplnosa 

; ! i Pseudostylosphaera lmperaplcua 

! ! ; Muellerltottls bosnienals 

i I ; : I Mu. cochleata tumldoaplne 

I I i : Paurtnella latlaplnou 

; ; ; M. cochleeta cochleata 

; ; ; ' M. coch/Nta koevulcalensls 

: : Muellerltoffis expansa 

I I 
; A. multisegmentatus n. sp. 

I ! Mult/mon/1/s ap. A : 
: : Annulotriauocampe sulovensls 

' I Pseudoatylosphaera goutllngensls 

- - - - - - - -- I Sllicarmlger curvlltUs 

- - - - - - - - - - - - - - - - - - - - - - Castrum peromarum 

- Spongoserrula bldentata 

- · 
I Sp. rarauana trlnodosa 

- · Spongoserrula semlclrcularls 

- · ! ; Bulbocyrltium dryltes 

: Sp. nJrauana rarauana 

; Orblcullforma gazipesaensls n. sp. 
Canoptum levls n. sp. ---
Pseutlostylosphaera gnJcllls 

; Corum lirainert n. sp. 
Corum sugozuensls n. sp. 

- Orblculltorma kamlca 

� - - - - : i ! I Karnospongella blsplnosa 

! I Annulotrlassocampe baldll 

- - - - I Spongostylus tottllls 

- ; I : I I Sp. blfurcata blfurcata i 
- ! ! : : Sc.? pervlfollatus pervttollatus : 
- � ! Hungarosaturnalls plleatus 

- ;  Cryptostephanldium goncuoglul n. sp 
- Hinedorcus glbber n. sp. 
- ·  Scutispongus Iatus 

- Sc. ploechlngerl ploechlngerl 

- Sp. fluege/1 fluegell 

- ! St subsymmetrtcus subsymmetrlcus 

- i : ! Ornatisatumalls lngrldlle 

- ; Pseutlogodla sonmezl n. gen .. n. sp. 
- ! Vlnassaspongus erend/11 n. sp. 
- i Ornatisaturnalis quadrlsplnosus 

: Tritottis balatonica 

Tr. kretaensls dlsplralls 

Muelleritottls clve -
Canoptum c:ucurbltll 

Figure 27 Total Stratigraphie distribution of 332 Triassie and 4 early Jurassie radiolarian taxa in this study 
tagether with published data. A. Definite oeeurrenee of the taxon, 8. Possible oeeurrenee of the taxon, 

C.  Oeeurrenee of the taxen extending into h igher and lower Stratigraphie units. 50 
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Figure 27 Continued . 
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Capnodoce anapatu 
Caroma sp. A 
C.pnodoce sp. cf. C. mlnur. 
SyrinfiOCIIIJ$11 sp. B 
Annulotrlaaocampe 1 ap. A 
D. carr.,..e n. gen . •  n. sp. 
M. lnflm n. gen., n. sp. 
M. longl•plna n. gen., n. sp. 
111. 11ubtomat.a lllnllltre n.subsp. 
111. tomaUI n. gen., n. sp. 
lcrtoma cruclform/11 n. sp. 
Crucel/11 renu/s n. sp. 
PalafiOIIIItumalill dumltrlcal n. sp. 
Orblcullforma octor10tJallll n. sp. 
Deflandrecyrtium lnaqulporatum n. sp. 
Haeckelicyrtium •ubclreularta n. sp. 
Alatipicapora gedlkl 
Plcapora eleganti1111lma n. sp. 
Picapora sp. aff. P. robum 
Nassellaria gen. and sp. lndet A 
Nassellaria gen. and sp. lndel B 
Kahlerosphaera ? a11plno.a 
Braginalltnlm cutvlltllll n. gen., n. sp. 
Sarfa translta 
Renzlum tricarfnlltllm n. sp. 
Palaeo��atumalis latlannulatu• 
Kozurtcyrtium cartnatu11 n. gen., n. sp. 
Kozurtcyrtium pulch,.. n. gen . •  n. sp. 
P. ? anatollaen•l• n. sp. 
P. medlobulbollum n. sp. 
Annulopoulpua am.lynn•l• 
Sanfllppoe/la lenge,..nl/1 n. sp. 

Splnopoulpu• nortcu• 
Podoburaa akllyl n. sp. 
Podobursa turrlforml• n. sp. 
Podoburaa yazganl n. sp. 
Xiphotheca /rregularfa n. sp. 
Paplllocampe oval/11 n. gen., n. sp. 
Paplliocampe tokerae n. gen . . n. sp. 
Trialatus praerobulltus 
N. tuzcuae n. gen., n. sp. lt-----'-----...L_ _______ -;;;;;;;;;;;,;;;;;;;;;;;;;---:------'------�------�PPachus multlnodo/lu/1 n. sp. lr-----------------------;;;;;;;;;;;;;;;;;;;;;;;;;�--------�-----:---�---��K�a�h�mrosphaere norica 
Paronaella nortca 

n------------:----------;;;;;;;;;;;;;;;;;;;;;;;;;�------:-----�-----�[Deflandrecyrtium pes•agnol n. sp. lr-----:------:---------;;;;;;;;;;;;;;;;,;;;;;;;;;;�------:-----�--_;_ __ 1/P�odobursa prlmltlva n. sp. 
Syrlngocap$11 extan1111 n. sp. 
Xlphotheca rugo.a 
M. sltepeslformlll n. gen., n. sp. 
MOIItierlcyrtium strlat.a n. gen., n. sp. 
Trialatus procerus n. sp. 
Capnodoce crystallln11 
Capnodoce extenUI 
Capnodoce media 
Loffa mullerf 

____________ _,, Loffa vesterensia 
Bulbocyritium insolltus 
Deflandrecyrtium parvua n. sp. 
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-------------�1 lcrloma tetr11ncilltrum 

Sarla vetusta 
Pantanellium dawsonl 

Figure 27 Continued . 
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K. kemerena/s a� n. subsp. 
K. kernerenals k.",.,.".m n. subsp. 
C.pnuehoaphaen sp. B 
D. elegana n. gen., n. sp. 
D. aengori n. gen .. n. ap. 
DlcapnuehoaphH,. sp. A 

lerloma sp. A 

Pariertoma �vert n. gen., n. sp. 
Pariertoma sp. aff. P. dewevert 
Loffa sp. A 

Betraeelum sp. B 
Renzlum sp. A 

Gol(lllnslum sp. A 

GOtflllnalum sp. B 
Gorganalum sp. C 
Pai&OftUmalls moekl 
S&au1011eanthoeln:us kayal n. sp. 
Veghleyella ap. aff. V. globou 
Orbleullforma ap. A 

Trtan:ella sulovens/a 
Bulboeyrftium gtoboaus n. sp 
Deflandreeyrtium ? sp. A 

Pa,.ruestiyrtium ap. A 

Pa,.poulpus sp. A 

Veghla aulovensls 
Veghlll ap. aff. V. sulovensls 
Podoburu ap. A 

Syrtngoeapu ap. A 

Xlphotheea ? tTanaltus n. sp. 
C.pnuehoaphae,. eonatrleta 
M. subtomm dextn n.subap. 

C.toma ap. B 
Sarta robum n. sp. 
Batraeelum sp. A 

Palaeoaatumal/s nrldentleulatus 
D. tvgumentlformls n. sp. 
Podoburaa gaiH&a n. sp. 
Seneie/la triasa/ea n. gen .. n. sp. 
Xiphothec:s pseudolonga n. sp. 
Capnodoee tongibrsehium n. sp. 
Corum fuslformis n. sp. 
Orbieuliforma eedrosens/a 
Corum speciosum 

-- - - - - - - - ----� - - - - - - � l Cspnuchoaphaers tentleulatll 

l 

! 

J 

l 

Saris vizcalnoensis 
PsntJJne/lium rothwe/11 
Spumellaria gen. and sp. lndet. B 
Monoeapnuchoaphae,. sp. A 

Tsurldastrum longltubus n. sp. 
Alatlpleapo,. ap. A 

Capnuehosphaera sp. A 

Renzlum sp. B 

Deflandreeyrtium sp. B 
M. graellis n. gen .. n. sp. 
Renzlum sdveraum 
Stauroaesnthoeireus 1 poetsehenals 
Cspnodoee serisa 
Monoespnuchoaphsers ap. B 
Pseudohellodiseus elongatus n. sp. 
Xlphoaphaera flatulatJJ 
Pseudohel/od/acus valldus 

: - - -- Praehexasatumal/a r.nulsplnosus 
- - - - - - � - - - � Pafaeoaatumafls dotiJ Group - - - - - - - -; - - - - - - -;- - - -1- - ,.. P,.ehexasatumal/a bumenals 

- - - - - - - PentJJetlnocarpus seV/Jt/eus 
.. Pseudoacanthoe/n:us aug/yama/ n. ap. 

• Pseudoaeanthocln:us sp. A 

Betraeeium deweveri 

53 



l 

EARL V 
CARNIAN 

MI DOLE 
CARNIAN 

: 

LATE 
CARNIAN 

! 

EARL V 
NORIAN 

MIDDLE 

I NORIAN 
LATE 

NORIAN IRHAET. HET. 

. · - !  
� - - - - - - -- ! 
� - - - - - - � I 

- I  

!� 

: - 1 
J - ! 
i -

A - B · - - C 
p,_OS.WIMIJ. pseudoUIIIeri 

Pylostep/Ynldium an*--• 
THnlporobtweh� eompoa#D 

BetTKt:lum perllensa 
c.m.lum etlum 
Globolutorum huU.. 
Fontlnen. Irrtim 

s.trKclum tnom.tum 
Fenulum phlllpplnense 
Pr. ,.,�.,. )lehee n. aubsp. 
",._tlaftui'MU. Nndapltetan 
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Llvarel� denslporm 
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Pariertoma e/atella 
Syringoeapsa rllaet/ea 

Paronnl� peeoflensJ. 

Fenulum trlquefnlm 

UvatWJa wild• 
SquiMbolella 1 trlaplnoN 
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p,_,..oaftii",.IJ. eiUptlcua n. ap. 

C.nwlum ap. A 

Spumellaria gen. end ap. lndet. A 

SquiMbolell• ap. aff. S. uua� 

Cltrldume uteroldu 
Globolutofllm ertst.tum 

BJ.Urltum sp. aff. 8.? eyllndntum 
ParoMella ap. A 
Fontinalle ap. aff. F. lou/aens/a 

-. Enoploeampe ap. A 
Paratrlusontrum omegHnse 

- Paratrlassoastrum ap. B 11----+-----------------:------'-------r-----t----::_=�: --tc;:a=noptum ap. aff. C. un/eum 
_. Deflendreeynium brevlora 

Uverel/11 m11gn11 n. sp. 
-i G/obolutofllm ? ap. A 

Lextot11m eep/tllneum 
L11xtot11m perteerum 

-1 Peron .. JJe ap. aff. P. yeogusenaJ. 

-: PenJtrfessoestrum sp. A 
...,. R/se/le ap. A 
- Globohlxtofllm ap. B 

G/obolutofllm ap. C 
Lextot11m ap. aff. L perfeetum 
FefTQ/Um 1'-p.

_
A 
___ ----:----tl Droltus ap. aff. D. eerlnuplnoaus 1�-----�----�--------:---�-----�----------;--�.��;tP�. �ro:b;u�spmosus 
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Figure 27 Continued. 
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KOZUR & MOSTLER, Steigerispongus 
subsymmetricus latopediculus KOZUR & 
MOSTLER, Pentafortis sp. A, Multimonilis sp. 
B, Scutispongus undulatus (DUMITRICA). 
Trifortis kretaensis dispiralis (BRAGIN) also for 
first time appear at the base of this subzone 
whi le Trifortis kretaensis kretaensis (KOZUR & 
KRAHL) only appear at the middle part of this 
subzone, which is different from the Kozur & 
Mostler's ( 1 994) suggestion. 

Clear dominance of the Tritorfis kretaensis 
(KOZUR & KRAHL) against Muelleritortis 
coch/eata (NAKASEKO & NISHIMURA) 
could be seen for the first time at sample 96-
UKT-539 in Sugozu Measured Section 1 and 
sample 96-UKT-550 in Sugozu Measured 
Section 2. 1t indicates the Ladinian-Camian 
boundary according to Kozur & Mostler ( 1 994; 
Fig. 26.A). This Ievel is also the Last 
Appearance Datum (LAD) for many species as 
Pentaspongodiscus crosi KELLICI & 
DEWEVER, Pentaspongodiscus discoides n.  
sp., Silicarmiger Iatus Iatus KOZUR & 
MOSTLER, Muelleritortis bosniensis KOZUR 
& MOSTLER, Muelleritortis coch/eata 
tumidospina KOZUR, Scutispongus 
ploechingeri p/oechingeri KOZUR & 
MOSTLER, Spongoserrula jluege/i jluegeli 
KOZUR & MOSTLER, Steigerispongus 
subsymmetricus subsymmetricus KOZUR & 
MOSTLER, Ornatisaturnalis ingridae 
MOSTLER & KRAINER, Scutispongus 
tortilispinus KOZUR & MOSTLER and 
Steigerispongus asymmetricus triangulodentatus 
KOZUR & MOSTLER (Figs. 25 and 27). 

Although, the Sugozu Measured Section 1 
includes only the basal part of the Tritorfis 
kretaensis Zone, this zone is completely present 
in Sugozu Measured Section 2. Mainly species 
of genus Muelleritortis except Muelleritortis 
cive SUGIY AMA disappear close the base of 
Tritortis kretaensis Zone together with 
Paurinella /atispinosa KOZUR & MOSTLER, 
Spongoserrula rarauana rarauana 
DUMITRICA, Pseudogodia sonmezi n.  gen., n .  
sp., Vinassaspongus erendili n. sp., 
Ornatisaturnalis quadrispinosus MOSTLER & 
KRAINER. F or the first time, primitive 

Palaeosaturna/is appear very c lose the base of 
the Tritorfis kretaensis Zone. 

Disappearance of the Trifortis kretaensis 
(KOZUR & KRAHL) is rather abrupt in the 
Sugozu Measured Section 2 possibly related to 
small fault. This boundary is also the LAD for 
some taxa as Dumitricasphaera sp. A, 
Annulotriassocampe mu/tisegmantatus n.  sp., 
Multimonilis sp. A, Trifortis balatonica 
KOZUR, Trifortis ariana (CORDEY et al .) 
(Figs. 25 and 27). 

According to Kozur & Mostler ( 1 994, p .  1 66), 
one more zone could be present between the 
Tritorfis kretaensis Zone and Tetraporobrachia 
haeckeli Zone (Fig. 26 A). Fauna from the 
Sugozu Measured Section 2 also reveals that one 
more zone is present between these two zones. 
This part is mainly characterized by abundant 
Nassellaria as Canoptum cucutbita 
(SUGIY AMA), Corum ? delgado SUGIY AMA, 
Corum sugozuensis n. sp. , Corum kraineri n.  
sp., Annulotriassocampe baldii KOZUR Group, 
Annulotriassocampe sulovensis (KOZUR & 
MOCK) and some Spumel laria as Spongostylus 
tortilis KOZUR & MOSTLER, Vinassaspongus 
subsphaericus KOZUR & MOSTLER, 
Paronaella claviformis (KOZUR & 
MOSTLER), Paronael/a glaber KOZUR & 
MOSTLER), Karnospongella bispinosa 
KOZUR & MOSTLER, Palaeosaturnalis spp. ,  
Orbiculiforma goestlingensis (KOZUR & 
MOSTLER), Pseudosty/osphaera gracilis 
KOZUR & MOCK and Muelleritortis cive 
SUGIY AMA (Figs. 25 and 27). 

Upper part of the Sugozu Measured Section 2 is 
most possibly as young as early Camian due to 
absence of Tetraporobrachia haeckeli KOZUR 
& MOSTLER (zone fossi l  for middle Camian) 
and associated fauna. 

4. 1. 2. The Haciyunuslar Measured Section 

In previous studies, the Huglu Tuffites were 
known to be Anisian-Ladinian in age based on 
the age determinations from the benthic 
foraminifera obtained from Iimestone blocks 
(Monod, 1 977; Gokdeniz, 1 98 1 ;  Ozgul, 1 997). 
In this study, radiolarian assemblages obtained 
from the Iimestone intercalations at the base of 
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the Huglu Tuffites clearly indicate the middle 
Carnian age. 

The radiolarian fauna of middle Camian is well­
known and studied from Gostling and 
Grosreifling, in Austria (Kozur & Mostler, 1 972, 

1 978, 1 979, 1 98 1  ) .  Moderately preserved but 
diverse radiolarian fauna from the base of Huglu 
Tuffites of Huglu Unit indicate 
Tetraporobrachia haeckeli Zone due to presence 
of index-species (Kozur & Mostler, 1 994; Fig. 
26.A). Also Kahlerosphaera longispinosa 
KOZUR & MOSTLER, Dumitricasphaera 
simplex n. sp., Divate/la austriaca KOZUR & 
MOSTLER, Weverel/a tetrabrachiata aspinosa 
KOZUR & MOSTLER, Triassocrucella baloghi 
(KOZUR & MOSTLER), Paronael/a fragilis 
(KOZUR & MOSTLER), Heliosaturnalis 
transitus KOZUR & MOSTLER, 
Palaeosaturnalis hugluensis n. sp., Veghicyc/ia 
austrica KOZUR & MOSTLER, 
Spongosaturnaloides multidentatus KOZUR & 
MOSTLER, Picapora robusta KOZUR & 
MOSTLER and Spinotriassocampe carnica 
KOZUR & MOSTLER are present tagether with 
Tetraporobrachia haeckeli KOZUR · & 
MOSTLER only in middle Carnian (Figs. 27 and 
28.A). 

Due to high calcification, no Radiolarians are 
obtained from the upper part of the Huglu 
Tuffites in Haciyunuslar Measured Section. But 
conodonts (Paragondolella polygnatiformis 
noah '(MOSHER) and Gladigondo/ella sp.) from 
one of the I imestone intercalations very close to 
top of the Huglu Tuffites also indicate middle 
Carnian age (Fig. 28. A; Kozur, Personal 
Communication). 

4. 1. 3. The Yaylakuzdere Measured Section 

Although the . Y aylakuzdere Measured Section 
from the Alakircay Nappe ofthe Antalya Nappes 
is affected by many faults, radiolarian data are 
wei l  correlated and fixed by using abundant 
conodont data. At the base of the Y aylakuzdere 
Measured Section 1 ,  conodont ( Gladigondo/ella 
sp.) data obtained from Iimestone layer within 
pil low Iava indicate the Scythian-middle Carnian 
age. 

While Yaylakuzdere Measured Section 
contains two conodont zones as the 

Epigondolella primitia (latest Camian/earliest 
Norian) and the Epigondolella abneptis (early 
Norian), the Yaylakuzdere Measured Section 2 
has also the Epigondolel/a triangularis 
Conodont Zone (upper part of early Norian) in 
addition to these two zones in Gokdere 
Formation (Figs. 29 and 3 0).  

The radiolarian fauna of the Epigondolella 
primitia Conodont Zone in the Yaylakuzdere 
Measured Section is characterized by the clear 
dominance of the species of genus Capnodoce 
especially Capnodoce media BLOME and 
Capnodoce extenta BLOME. Many radiolarian 
taxa from the Epigondolella primitia Conodont 
Zone are also present in the Epigondolella 
abneptis Conodont Zone with rare exceptions as 
Catoma sp. A , Capnodoce sp. cf. C. minuta 
YEH, Syringocapsa sp. B and 
Annulotriassocampe ? sp. A (Figs. 27 and 29). 

The radiolarian fauna of the Epigondolella 
abneptis Conodont Zone (early Norian) in the 
Y aylakuzdere Measured Section is very rich. 
Many radiolarian taxa are only restricted within 
this zone, some of the characteristics ones are 
Kahlerosphaera kemerensis adentatus n.  sp. ,  n.  
subsp., Kahlerosphaera kemerensis kemerensis 
n. sp., n .  subsp., Dicapnuchosphaera elegans n. 
gen., n. sp. ,  Dicapnuchosphaera sengori n. gen., 
n.  sp.� Paricrioma deweveri n. gen., n.  sp., 
Palaeosaturna/is mocki KOZUR & MOSTLER, 
Triarcella sulovensis KOZUR & MOCK, 
Bulbocyritium globosus n. sp., Veghia sulovensis 
KOZUR & MOCK, Xiphotheca ? transitus n. 
sp. , Capnuchosphaera constricta (KOZUR & 
MOCK), Monocapnuchosphaera subtornata 
dextra n. gen., n.  sp. ,  n.  subsp., Sarla robusta n. 
sp. ,  Palaeosaturnalis raridenticu/atus KOZUR 
& MOCK, Dejlandrecyrtium tegumentiformis n.  
sp., Podobursa galeata n. sp. , Seneie/la triassica 
n. gen., n.  sp, Xiphotheca pseudolonga n. sp. ,  
Tauridastrum longitubus n.  gen., n.  sp.  (Figs. 27 
and 29). 

The boundary between the Epigondolella 
primitia and the Epigondolella abneptis 
Conodont Zones is the FAD for some radiolarian 
taxa as Capnodoce longibrachium n. sp. ,  Corum 
fusiformis n. sp., Orbiculiforma cedrosensis 
PESSAGNO, Corum speciosum BLOME, 
Capnuchosphaera lenticu/ata PESSAGNO, 
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�: 1·2 specimens, C: 3-5 specimens, A. >5 specimens 
C ;  

�hlero.pha.,. longlsplnosa C l  
ipumltrlcasphaera s/mp/un. sp. A !  

A 
l,Sponf10$fY/us tortllls A :  
V/nusaspongus subsphaericus A l 

A i 
C:.pnuchosphaera triasslca A :  
Divate/la austriaca c 
Weverella tetrabrachlata asplnosa c 
Triassocrucel/a baloghl 
Paronae/la fragllls A ,  
�mosponge/la blsplnosa C !  
He/losatuma/ls transltus A i 
Pa/aeosatuma/ls hug/uens/s n. sp. 
Japon/aatuma/ls multlperforatus R i 
Pseudohellodlscus prlmitlvus A i 
Vegh/cyclla austr/ca 

C ;  
Tetraspongodlacus nazarov/ R l  
Tetraporobrachla haeclce/1 A i  
Spongosatumafoldes multldentatus A ! 
HindeosphaeTII blsplnosa 
Pseudosty/osphaeTII he/lenlca C :  
Pentactlnocarpus acanthlcus 
Plcapora robusta C [  
Sp/notrlassocampe cam/ca 
Pou/pus plabyx c 
Klphotheca sp. cf. X. lcarpenwlonensls C l 
CONODONT DATA 
Paragondole/la po/ygnatlfonnls noah(HAYASHI) 
Gladigondole/111 ap. 

A 

R: 1-2 specimens. C: 3-5 speci,;,ens. A.: >5 specimens 

Ferreslum phl/lpplnense C 
Praemesosatuma/ls pseudokahlerl C 
Praemesosatuma//s rugosus yeh/1#61. subsp. C 
Pylostephanldium anlcaraense 

___________ 1-';::;:A Tetraporobrachia composlta R 

Pentactlnocarpua sev11tlcus · A 
Brag/nella rud/s A 
Canoptum rllaiJtlcum C 
Blpedls acrosty/us A 
Spumellana gen. and sp. mdet. B c 

8 

I R 
! R  

�: 1-2 specimens, C: 3-5 specimens, A: >5specimens 

iFQntlnella lnflatll 

Parlcrloma c#mlla 
Blmrkum sp. aff. 8. ? cyllndratum 
Paronael/a pacoflfHJ$/S 
Paronaella ap. aff. P. yaogusena/a 
Paronae//a ap. A 
Paratriassoawum omegaense 

'Paratriassoawum ap. B 
�etracclum lnomatum 
�etracclum parl/ense 
Cantalum atium 
Cantalum ap. A 
'Pantanel/lum lnomatum 
lferres/um phl/lpplnense 
'ferrulum trlquetrum 
ferru/um ap. A 
'Rise//a e///sens/a 

R/se/la fledoensls 
Rlse/la ap. A 
PraemNosatuma/ls elllptlcu:s n. sp. 
Praemuosatuma//a .. ndspltenae 
Pseudoacantlrocii"CU6 auglyamah. sp. 
Pseudoacanthoe/rcusap. A 
Pentaspongodiscus 1 Dlhexacantlrus 
Spumellaria gen. and ap. lndet. A 
Spumellarla gen. and sp. inclel B 
Pentactlnocarpus sevaflcus 
Br11glnella rudls 
Canoptum rllaetlcum 
Canoptum sp. aff. C. unlcum 
�flandrecyrtlum brevlora 
iii'flimdrecyrtlum 1thec11nthum 
Deflandrecyrtlum takemural 
Trlcornlcyrt/um dilcmetaaens/sn. gen. ,n. sp. 
L!'!•rella densiporatll 

lvarel/a magna n. sp. 
lvare/la val/da 

Squinabolel/a sp. aff. S. causia 
Squinabolel/a ? trispinosa 
Cltriduma asterotdes 
Praecltriduma canthoflstula 
Syringocapsa rhaiJtlca 
Blpedis acrosty#us 
Enoplocampe sp. A 
Globolaxtorum c:rlstatum 
Globolaxtorum hullae 
Globolaxtorum ? sp. A 
Globolaxtorum sp. B 
Globolaxtorum sp. C lf.axtorum capitaneum 

!Laxtorum sp. aff. L perfectum 
1'-IASSIC RADIOLARIA 
iptJrahsuum simplum 
IPseudoheliodisr:us robustuspinosus 
�_!oltus sp. aff. D. carinaspinosus 

[C:ONODONT OATA 
Parvigondolella? sp. 
ljieohindeodella ? sp. �ieglericonus rllaetic:usKOZUR AND MOCK 
lGrodula delicul 

c 

late Triassie _Q 
Rhaetian 
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Figure 28. Distribution and relative abundance of radiolaria and conodonts in sample from A. Haciyunuslar 
Measured Section from the Huglu Unit of the Beysehir-Hoyran Nappe; B. Ankara Melange, Ankara; 
C. Oikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes. e .J .  early Jurassic. 57 



R: 1-2 specimens, 

C: 3-5 specimens, 

A.: >5specimens 

.. lc.",.,..".la nenunus n sp., n. subsp. 

• lcemenHJsla lcemerensla n. sp., n. subsp. 

IS�us cem/cus 

�uchoaphllera colemani Group 

�uchosphaera concava 
';aprl_uchosphaera constricta 

'PJpnuchosphaera crassa 
tplpnuchosphaera deweveri 
'Pfpnuchoaphaera lea 
�uchosphaera lenticulata 

apnuchosphltera theloldu 
apnuchosp/Niera trlassica 
apnuchoaphaera trlcomls 
apnuchosphaera sp. A 

>ppnuchosphaera sp. B 
:Picapnuchosphllera catterae n. gen . .  n. sp. 

Plcapnuchosphftra e#egans n. gen., n. sp. 

Dlcapnuchosphaera sengort n. gen., n. sp. 

Piupnuchosphaera sp. A 
Monocapnuchosphaera graci/is n. gen., n. sp. 

�ocapnucho&phaera lntlata n. gen .. n. sp. 

M. longisplna n. gen . .  n. sp. 

M. subtomata dextra n. gen., n. sp., n. subsp. 

M. subtomata alnlatnl n. gen., n. sp., n. subsp. 

Monocapnuchosphaera tomata n. gen .. n. sp. 

Monocapnuchosphaera ap. A I 
Monocapnuchosphaera ap. B I 
NodocapnuchoSphaera tuzcuae n. gen., n. sp. 

Catoma sp. A 
catoma sp. B 
crioma cruclfonnls n. sp. 

crloma tetranclstrum 
crloma sp. A 

'Parlcrloma deweverl n. gen., n. sp. 

'Parlcrioma sp. aff. P. deweverl n. gen., n. sp. 

�raglnastrum cutvatus n. gen., n. sp. 

l5arla dumltrit:ai n. comb. 

ISarla robusta n. sp. 15111111 tnlnslta 
Sarla vetusta 
Sarla vlzcainoensis 
Cruce/la tenuls n. sp. 

Trl11S5ocrucella triassica 
�aella norica 
Paronaella relfllngensls 
Paronae/la trammerl 
Natraglia unica 
Paratrla5$oastrum cordevollcum 
';apnodoce anapates 

apnodoce crystallina Group 

;apnodoce e.xtenta Group 

e longlbrachium n. sp. 

apnodoce media 
apnodoce sp. cf. C. minuta 

otra mul/erl 
of'hl vesterenals 

Lotra sp. A 
�enzium adversum 

m.c;/' I .C .-e.N. earty Norian I.C.-e.o/ early Norian 
jE. pnm1t1a E. abnept1s 
I Con.Z. Con.Z. 

t=.p . 
c.z. 

t=. aonepus \..On. L. E. tnangulans 
Con. Z. 

Section 1 Section 2 
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Figure 29. Distribution and relative abundance of radiolaria and conodonts in Yavlakuzdere 
Measured Section from the Alakircav Nappe of the Antalya Nappes, E.p. : Epiqondolella 
primitia Con. Z. , I .C .-e. N . :  latest Carnian-earliest Norian , m.C. :  middle Carnian or older. 58 



m.C/ I.C.-e.N. earty Norian I.C.-e.N/ early Norian 
I E. pnmltla I E. aoileptiS 

Gon.Zo Con.Z. 
E.p. 
G.Z. 

E abnept1s Gon. Lo 1 E. tnangulans 
Gon. Z. 

�: 1-2 specimenso �: 3-5 specimenso �.: >5specimens 
�enz/um tricarinaturn n. sp. 
�enzlum ap. A 
Renzlum ap. B 
Renz/um ap. C 
Betnrcclum ap. A 
Betnrcclum ap. B 
Gorganalum thayerl 
iorgans/um ap. A 
�l'fiBIISIUm sp. B 
'3Diflllnsium sp. C 
�antane/lium dawsoni 
Pantanellium rothwelli 
Kamosponge/Ja bispinosa 
Palaeosatumalis dotti Group 
Palaeosstumslis dum/trlcal n. sp. 
'PalaeoNtumslis kamlcus 
pa�nosatumalis lafiannulatus 
'Palaeoaatumalis mocki 
'PaiMioRtumslis rarldenticulatus 
Palaeo&Btumalis trlasslcus 
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rlarcella sulovensis C : A : 
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m.c;( I .C.-e.N. early Norian l.c.-e. v early Norian 
IE. pnm1t1a E. abneptts 

Con.Z. Con.Z. 
E.p . 
c.z. 

E .  abneptts Con. Z. 1 E. tnangulans 
Con. Z. 

Section 1 Section 2 

R: 1-2 specimens. �: 3-5 specimens. 
�.: >5specimens 
:Pararuesticyrtium mediobulbo$um n. sp. 
:Pararuestiyrtium sp. A 
'Annu/opoulpus antalyaensis n. sp. 

R R C C 

R c ' A  R 

C · R R 
R 
A .  A C 

Annulopoulpus reticulatus R R R C R c c c 
Neopyletonema procera R 
:Parapoulpus oertlii R ' R • R  
:Panrpoulpus sp. A 

C .  ' R  
R ·  

� R . 

R 
R ' R 

Poulpus piabyx , A R C · R : C i A '  C 1 C · i C ; C  C 
:Poulpus ftansitus R 
Santfippoella lengeranlii n. sp. 
Spinopou/pll$ norlcus R 
Veghia su/ovensis 
Veghia sp. atr. V. sulovensis R .  
Si/lcarmiger CUIVBtuS 
Podobursa akayi n. sp. R . R R '  
:Podobursa galeata n. sp. 
Podobursa prlmitiva n. sp. c R 
�ursa turrtformis n. sp. . R  
�bursa yugan/ n. sp. ; R .  
Poflobursa sp. A 
Syrlngocapsa extansa n. sp. · c  
Syrlngocapsa turgida R R c 
Syrlngocapsa sp. A 

: R '  
. c ;  
' R  

: c · 
: R :  
' C  

! R  

R 

c :  
R :  

R ! R :  
C ! R · 
R .  
c :  
R '  

i R :  

R :  ! R i R , 
R A R R · 

c : c  
R · C 

R 
A c :  : c 

: R  
Syrlngocapsa sp. B R 

' R . 

i R  

. R :  

· A A C  
! C : c : c :  
' R 1 R ' R : 
! R ;  R :  
! C ;  A '  

Annulotrlassocampe baldii Group · A R • R · A A · C C R 

R 

R 

C . C i C  R :  

: R  

' R  

R 

' R  I ! R 
' c ' I R  A .  

c 
R 

· A  

· R 

! R  

nA7•n_n_u�lo�m�a_s_soc __ a_m�pe�p7ro�p_rl�um _________ --•-�----A--�--1-R----------�-A--��R __ ._R�· _R ________ R ______________________ , _________ � �nnulomassocampe ? sp. A R 
lpraeprotunuma antiqua n. gen . . n. sp. C R · R A A · C . R · C . A · A . R . C · R R · : R 

ll�=�e-n-e�le�/���m�-�.-.-.�i�ca--n�. g�e-n-.. -n�_-sp-.��----�-�r-��-----�--=R----�A---+----�··-A��C�R�-----------�------�-------4------------�t 

�iphotheca i"egularls n. sp. R R R C R 
�iphotheca longa R R R R C A C . R . A ' C · R · A , R · A A 
�iphotheca pseudolonga n. sp. R 
!X'iphotheca rugosa R A C A · A A · A A · R 
!X'iphotheca ? transitus n. sp. . R 

· R ! C  

; C :  A · A .  

: R  
· R  c ; R 

�nesium tentum · R · R · C R · : R : R C R ' R C l  I : R 
'fdostlerlcyrtium sitepesiformis n. gen . . n. sp. R A · A , C C · · R � A · A 1 A ' R ' 
'fttostlericyrtiumstriata n. gen .. n. sp. · C · R · R · , R :  C '  A '  R ' R :  
:Paplliocampe ovalis n. gen .. n. sp. . R : R ; C : R · 
ipapiliocampe tolrenre n. gen., n. sp. 1 R : R : 1 A : i R , 
Trlalatus praerobustus R A · R . R 1 C C ' A A ' I R : 
Trlalatus procerus n. sp. ' A ,  i C C · A !  A '  • R · 

Nasaeilarie gen. and sp. lndet. A R · R : A · R A : C · R . 
IEN�,.�.�.�e�lla�rl�a�g�e�n�.�.�n�d�s�p�. l�n�d�et�.=e�-------I-�--�R�· ----�R�

----�R�-+----i�R�=R 

CONODONT DATA 
Gladigondolella sp. R 
it=pigondolellapermica (HAYASHI) R R R C R R 

c '  c '  c 
: R : ' R  

, C ! C  

i R '  R :  C ; I ! 
R • R ' I 

:���:�=�����
d
�:�:�:�:�;���:�=�s����;��;:�;�

R
=R
)
�IE�D�E:) ===1=jt

R
�=======1�R�===��=·�C�=· �C�·:�=

C
=��R=:�R===�- ���·=c�======���-R���-: _A·�-.�- �:��·�R�1�C��! �R::�R�+:�. �:��: 

Epigondolella pseudoechinatus KOZUR R R ! R ' R · : 1 
Epigondolella spatulata (HAYASHI) , R i ; R . 1 1 I 
Epigondolella triangularls (BUDUROV) C 1 C I C I A L A 
Neohindeolella dropla (SPASOV& GANEV) R R ' ! : ! 
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Stage SUbstage ADonoid IoDe/SUbzone CoDOdont lODe/SUbzone 
standard tetbysfiestem Pacific ' lortll Aaerica 

Oloristoceras lliaitella ultiJa Jorigondolella sp. 
Opper OX>r. Jmbi 
Rbaetian lliaik. postberDsteini urshi Olorist. auonitifone Misikella 

Rbaetian Misikella koesseDeDsis 
1Ql. I Vandaites stuerzeJibauli postberD= lmer baueri steiDi 

Rbaetian 1Cll. 1 baueri Misitella berD= Hoc:tiDa IOSberi 
steini -llisikella 

Cocbloceras suessi postbensteini 

M. berDsteini·P. andrusovi 
sagenites reticulatus 

Sevatian Mocltina bideDtata 
saqeni tes · quinquepunctatus MockiDa SUbzone 2 

D bideDtata 
p Balorites ucer SUbzone 1 
p llockina smulata 
E 
R .&rqosireni tes arqonautae Jlockina posten MockiDa postera 

Horian Alaunian llockiDa eloDg&ta 

T cyrtopleuri tes lpiC)ODdolella spiculata lpiqoDd. spiculata 
R bicrenatus lloctiDa ez CJr. uttbevi HockiDa IUltideDtata 
I 
A Juvavites ugnus Epigondolella triaDCJUlaris- lpigoDdolella 
s Early Joriqondolella ballstattensis triaDCJUlaris 
s Iori an Malayites paulc:kei 
I EpiC)OJldolella abneptis EpiCJOndol. abneptis 
c stilinoc:eras kerri 

Epiqondolella prWtia E. prWtia 
nuaWtes JaCrolobatus 

!piC)ODdolella pseudodiebeli- Metapol yqnathus 
MetapolJ9D1tbus coiiUilisti COIIUDisti 

TUvalian !ropi tes subbullatus EpiqoDdolella nodosa Epiqondolella 
Paraqondolella carpathica nodosa 

!ropites dilleri Paraqondolella polyqnathifonis 
Carnian 

Austrotracbyceras austriaCUJ 
Juli an Gladiqondolella tetbydis- ParaqoDdolella 

!rac:byc:eras aonoides Paraqondolella pol ygDathifonis 
pol yqnathifonis 

!rac:byc:eras aon 
Cordevolian Budurovignatbus die!leli-

D. canad.iensis•P. sutberlandi ParaqoDdolella pol yqnathifonis 

M Prankites regoledanus Budurovign. supralcmqobardica 
I Blldurovignathus 
D lmlqobardiu Protradlyc:eras archelaus Buduroviqnatbus 111Dq0eDSis IUIICJOeiiSiS 
D 
L Protradlyceraa gredleri Budurovignat)rus Jnmqaricus ? 
E 

Eoprotra= 1!. 1 rec:ubariense Buduroviqnathus truelpy i Budurovignathus 
! Ladiniu dlyc:eras deDticulata t:ruelpyi denticulata 
R curionii E. curionii 
I Paraqondolella ? traueri- Jeogondolella aldae-
A Passani an llevadi tes secedenBis leoqoDdolella aequidentata I. aequidentata 
s 

Reitziites Aplococ. avisilllUI Paraqondolella alpiDa-
reitd R. reitzi ParaqoDdolella ? traueri Paragondolella alpina 

-

Figure 30. Ladinian to Rhaetian ammonoid and conodont zonations after Kozur ( 1 997 and Personal 
Communication) 
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Sarla vizcainoensis PESSAGNO, Pantanellium 
rothwelli PESSAGNO & BLOME and 
Spumellaria gen.  and sp. indet. B. Capnodoce 
longibrachium n.  sp. is very abundant and index 
taxon for this zone, whieh disappear at the basal 
part of the Epigondolella triangularis Conodont 
Zone (Figs. 27 and 29). 

The radiolarian fauna of the Epigondolella 
triangularis Conodont Zone ( upper part of early 
Norian) in Yaylakuzdere Measured Section have 
differenees from those of the Epigondolella 
abneptis Conodont Zone. For the first time, 
Capnodoce serisa DE WEVER and 
Stauroacanthocircus ? poetschensis KOZUR & 
MOSTLER appear very close the top of the 
Epigondolella abneptis Conodont Zone and 
beeome so abundant in the Epigondolella 
triangularis Conodont Zone. Upper part of the 
Epigondole/la triangularis Conodont Zone is 
espeeially very rieh in Satunalid fauna as 
Stauroacanthocircus ? poetschensis KOZUR & 
MOSTLER, Praehexasaturnalis burnensis 
(BLOME), Praehexasaturnalis tenuispinosus 
(DONOFRIO & MOSTLER), 
Pseudoheliodiscus elongatus n. sp., 
Pseudohe/iodiscus validus (DONOFRIO & 
MOSTLER) and Palaeosaturna/is dotti 
(BLOME) Group. These saturnalids are also 
mainly present in the middle Norian to early 
Jurassie strata. Xiphosphaera fistulata CARTER 
and Kahlerosphaera norica KOZUR & MOCK 
with short primary spines are also important 
indieators for upper part of the Epigondolella 
triangularis Conodont Zone. Different from 
Carter ( 1 99 1  ), the Epigondolella triangularis 
Conodont Zone in the Yaylakuzdere Measured 
Seetion does not have speeies of genus Harsa 
CARTER or it is not determined due to poor 
preservation. Therefore, informal association of 
Radiolarians eould be named as "Capnodoce 
serisa- Xiphosphaera jistulata- Kahlerosphaera 
norica with short arms" for the upper part of the 
Epigondole/la triangularis Conodont Zone 
(upper part of early Norian) instead of "C. 
fragilis (herein this report C. serisa)- Harsa 
siscwaiensis- Xiphosphaera fistulata" . as 
supposed by Carter ( 1 99 1 )  (Figs. 27 and 29). 

4. 1. 4. Sampie from the Ankara Ophiolitic 
Melange 

The assemblages of the late Norian Radiolarians 
of the samples obtained from bloek from the 
Ankara Ophiolitic Melange is characterized by 
Betraccium deweveri PESSAGNO & BLOME, 
Ferresium philippinense YEH & CHENG, 
Praemesosaturnalispseudokahleri SUGIY AMA, 
Praemesosaturnalis rugosus yehae n. subsp. ,  
Spumellaria gen. and sp.  indet. B,  
Pylostephanidium ankaraense BRAGIN & 
TEKIN, Tetraporobrachia composita CARTER, 
Pentactinocarpus sevaticus KOZUR & 
MOSTLER, Braginella rudis (BRAGIN), 
Canoptum rhaeticum KOZUR & MOSTLER, 
Bipedis acrosty/us BRAGIN (Figs. 27 and 
28 .B). This assemblage clearly indieates the late 
Norian Betraccium deweveri Subzone of 
Betraccium Zone (Biome, 1 984) due to presenee 
of index-species. 

Some taxa together with index species are wei l  
known world wide and only present in late 
Norian as Praemesosaturnalis pseudokah/eri 
SUGIY AMA, Pylostephanidium ankaraense 
BRAGIN & TEKIN, Tetraporobrachia 
composita CARTER (Figs. 27 and 28 .B). The 
other taxa mainly are stil l  present Rhaetian and 
disappeared at the end of Triassie l ike the other 
Rhaetian taxa. These data as wei l  as absence of 
eharacteristic early Norian taxa such as 
Capnodoce and Nakasekoellus and the absenee 
of the genera Risel/a, Proparvicingula, 
Laxtorum and Globolaxtorum, whieh is typieal 
of the Rhaetian stage, reveal that the age of the 
studied assemblage eould be determined as of 
the late Norian. 

4. 1. 5. The Dikmetas Measured Section 

The radiolarian assemblages of the Rhaetian part 
of the Dikmetas Measured Seetion from the 
Cataltepe Nappe of the Antalya Nappes exhibit 
close simi larity to those of the Queen Charlotte 
Islands which was investigated by Carter ( 1 993 ), 
even zone fossils have not been determined (Fig. 
26.A). Three different assemblages and two 
zones (the G/obolaxtorum tozeri and the 
Proparvicingula monoliformis Zone) were 
established by Carter ( 1 993) in Rhaetian. 
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The contact relation between the late Norian 
Kasimlar Formation and overlying the Rhaetian­
Liassic Kayabuku Fonnation is not clear in the 
Dikmetas Measured Section. The base of the 
Kayabuku Fonnation corresponds to 2b and 2c 
assemblages proposed by Carter ( 1 993) because 
of the occurrence of Risella stalkungiensis 
CARTER, Risel/a tledoensis CARTER and 
G/obolaxtorum cristatum CARTER in the 
Dikmetas Measured Section (Figs. 27 and 28.C). 

Sampie 98-UKT- 1 2  contains different 
assemblages than the lower Ievels. For the first 
time Paratriassoastrum omegaense CARTER, 
Laxforum capitaneum CARTER and Laxtorum 
perfeeturn CARTER appear in this Ievel and it 
corresponds to 2d assemblages proposed by 
Carter ( 1 993).  Upper part of the Rhaetian is very 
rich in radiolarian fauna in the section and this 
part could eorresponds Assemblage 3 proposed 
by Carter ( 1 993) (Figs. 26.A, 27 and 28.C). 

Conodont fauna (Zieglericonus rhaeticus 
KOZUR & MOCK) from sample 98-UKT- 1 9  
also indieates late Rhaetian (Misikella ultima 
Con. Z.) age together with radiolarian fauna · 

(Kozur, Personal Communieation; Fig. 30) 

Towards the upper part of the section, 
radiolarian fauna radieally ehange in sample 98-
UKT-24, 1 meter above sample 98-UKT-2 1 .  

Sampie 24 is eharaeterized by radiolarian fauna 
as Parahsuum simplum Y AO, Pantanellium 
inornatum PESSAGNO & POI SSON, 
Pseudoheliodiscus robustuspinosus KOZUR & 
MOSTLER, Droltus sp. aff. D. carinaspinosus 
KOZUR & MOSTLER and Dumitricael/a 
pau/iani DE WEVER. Parahsuum simplum 
Y AO is one of the characteristie speeies for 
early Jurassie aceording to Yao ( 1 982) and later 
the Parahsuum simplum Assemblage have also 
aecepted by many researehers (Fig. 26.B). 
Although, Carter et. al ( 1 998) found this speeies 
only in Sinemurian, fauna from the Dikmetas 
Measured Section clearly indieate the 
Parahsuum simplum Assemblage at the base of 
the early Jurassie. Pseudoheliodiscus 
robustuspinosus KOZUR & MOSTLER and 
Dro/tus carinaspinosus KOZUR & MOSTLER 
are also found at the base of early Jurassie in 
Austria (Kozur & Mostler, 1 990) whieh is 
similar to the Dikmetas Measured Seetion. The 

Dikrnetas Measured Seetion reveals that only 
Pantanellium inornatum PESSAGNO & 
POISSON eould survive after Rhaetian, the 
other fauna disappear at the Rhaetian-Hettengian 
boundary (Figs. 27 and 28 .C). 

5. SYSTEMATIC PALEONTOLOGY 

In this chapter, fol lowing abbreviations are 
utilized for the measurements; 

HT: Holotype, Min. :  Minimum, Max. :  
Maximum, Av. :  Average, Exe. :  Excluding, Incl . :  
Ineluding 

PHYLUM PROTOZOA 

SUBPHYLUM SARCODINA 

CLASS ACTINOPODA 

SUBCLASS RADIOLARIA MÜLLER, 1 85 8  

ORDER POLYCYSTINA EHRENBERG, 1 83 8  
emend. RIEDEL, 1 967b 

SUBORDER SPUMELLARIINA 
EHRENBERG, 1 875 

FAMILY ACTINOMMIDAE HAECKEL, 
1 362 emend. RIEDEL, 1 967b 

Genus Carinalleliosoma KOZUR & 
MOSTLER, 1 98 1  

Carinaheliosoma KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 68 

ernend LAHM, 1 984, p. 65 

Type species: Carinaheliosoma densiporata 
KOZUR & MOCK, 1 98 1 .  

Carinaheliosoma carinata (KOZUR & 
MOSTLER, 1 979) 

Plate 1 ,  figures 1 -2 

Heliosoma carinata KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, pp. 50-5 1 ,  pl. 9, 
figs. 1 -3 

Carinaheliosoma carinata (KOZUR & MOSTLER, 
1 979) 

KOZUR & MOSTLER, 1 98 1 ,  p. 68 

LAHM, 1 984, pp. 65-66, pl. 1 1 ,  fig. 9 
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Range (this study) : Late Triassic; middle 
Carnian- early Norian (E. abneptis Con. Z.). 

Total Range (this study and published): Late 
Triassic; m iddle Camian- early Norian (E. 
abneptis Con. Z.) .  

Occurrence: Gostling and Grossreifling, 
Austria; Haciyunuslar Measured Section, Huglu 
Unit, Beysehir-Hoyran Nappe, Bozkir, Konya 
and Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Genus Kahlerospl1aera KOZUR & MOSTLER, 
1 979 

Kahlerosphaera KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 64 

Type species: Kahlerosphaera parvispinosa 
KOZUR & MOSTLER, 1 979. 

Kahlerospl1aera ? aspinosa KOZUR & MOCK, 
1 98 1  

Plate 1 ,  figures 3-4 

Kahlerosphaera ? aspinosa KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  pp. 36-37, pl. 47, fig. 3 

Range (this study): Late Triassic; tatest 
Carnian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 

Total Range (this study and published): Late 
Triassic; tatest Camian/earliest Norian (E. 
primitia Con. Z.)- early Norian (E. abneptis Con. 
Z.) .  

Occurrence: Western Karpats; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Kalllerospl1aera kemerensis n. sp. 

Plate 1 , figures 5-9 

Derivation of Name: Because of the its 
occurrence near Kerner town, Antalya, Turkey. 

Holotype: See subspecies. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description).  

Material: See subspecies. 

Description:  Cortical shel l  medium in s ize, 
subsphaerical to subtriangular in outline; 
consists double layered shel l .  Outer layer of 
variably sized raised polygonal pore frames with 
subcircular to trigonal pores, inner layer of small 
polygonal pore frames. Symmetrically arranged 
three primary spines situated in one plane. 
Primary spines short, straight, triradiate and 
tapering distally, pass to circular spine distiil ly 
and pointed terminally. Three wings formed by 
extension of three ridges and wings widened 
distally. 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z. ) .  

Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.) .  

Occurrence: Yugoslavia; Y aylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Remarks: Kah/erosphaera kemerensis n. sp. 
d iffers from K. aspinosa KOZUR & MOCK and 
K. norica KOZUR & MOCK by possessing 
wing like extension from three ridges instead of 
spines. 

Kalllerosp/1aera kemerensis adentatus 

n.  sp., n .  subsp. 

Plate I ,  figures 5-6 

Derivation of Name: Due to absence of 
denticles on the wings. 

Holotype: The specimen on plate 1 ,  figure 5 .  
Sampie 97-UKT- 1 38 .  Deposited at MTA. 

Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ) .  

Material : 5 specimens. 

Description: With the character of the species, 
triradiate spine ended with long circular spines 
and three wings widened distal ly, no denticles 
present on lower and upper parts of the wings. 
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Measurements (Jlm): 

(Based on the 2 specimens) 
HT 

Diameter of the 1 50 
cortical sheH 

Length of 1 30 
triradiate shaft 
Length of straight spine 1 50 
Width of w ing 70 
(proximally) 

Min. Max. Av. 

1 50 1 80 1 65 

1 30 1 30 1 30 

1 50 

50 70 60 

Width of wing, distally 1 00 60 1 00 80 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con . Z.) .  

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Remarks: See the other subspecies. 

Kalllerosplraera kemerensis kemerensis 

n. sp. ,  n .  subsp. 

Plate 1 ,  figures 7-9 

Kahlerosphaera ? sp. 
OBRADOVIC & GORICAN, 1 988, pl. 4, fig. 1 3  

Derivation o f  Name: Same as species. 

Holotype: The specimen on plate 1 ,  figure 7. 
Sampie 97-UKT- 1 3 7. Deposited at MTA. 

Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. (See locality 
description) 

Material : 9 specimens. 

Description: With the character of the species, 
triradiate spines tenninated with short circular 
spines and wings have denticles at the top of its 
surface. 

Measurements (Jlm): 

(Based on the 3 specimens) 
HT Min. Max. Av. 

Diameter of cortical 1 53 14 7 1 60 1 53 
shell 
Length of triradiate 1 33 1 33 147 142 
shaft 
Length of straight spine 
Width of wing 
proximally 

Width of wing distally 

33 33 

60 60 

67 67 

80 
73 

87 

55 
64 

76 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z. ). 

Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.). 

Occurrence: Yugoslavia; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Remarks: K kemerensis kemerensis n .  sp. ,  n .  
subsp. differs from K kemerensis adentatus n.  
sp., n.  subsp. by having denticles at the top 
margin of wing extending out from the three 
ridges and shorter circular primary spines at the 
distal end of triradiate spines. 

Kalrlerospllaera longispinosa KOZUR & 
MOSTLER, 1 979 

Plate 1 ,  figure 1 0 

Kah/erosphaera /ongispinosa KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 979, p. 65, pl. 1 4, figs. 
3, 7 
LAHM, 1 984, pp. 72-73, pl .  12, fig. 1 2  

Range (this study): Late Triassic; m iddle 
Carnian .  

Total Range (this study and published): Late 
Triassic; middle Camian .  

Occurrence: Gostl ing and Grossreifling, 
Austria; Haciyunuslar Measured Section, Huglu 
Unit, Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

Kalr/erosplraera norica KOZUR & MOCK, 
J 98 1 Group 

Plate 1 ,  figures 1 1 - 1 2  

Kah/erosphaera norica KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
198 1 '  p. 36, pl. 1 5, fig. 4 

Kahlerosphaera norica KOZUR & MOCK Group 

SUGIYAMA, 1997, p. 18 1 

Range (this study): Late Triassic; tatest 
Carnian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 

Total Range (this study and published):  Late 
Triassic; tatest Carnian/earliest Norian (E.

" 

primitia Con. Z.)- early Norian (E. triangu/aris 
Con. Z.). 
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Occurrence: Westkarpats; Mino Terrane, 
Central Japan; Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Remarks: lt includes forms which have 
different length and direction of branches as 
explained by SUGIY AMA ( 1 997). 

F AMIL Y STYLOSPHAERIDAE HAECKEL, 
1 862 emend. KOZUR & MOSTLER, 1 979 

Genus Dumitricasphaera KOZUR & 
MOSTLER, 1 979 emend. LAHM, 1 984 

Dumitricasphaera KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 60 

emend. LAHM, 1 984, p. 70 

Type species: Dumitricasphaera goestlingensis 
KOZUR & MOSTLER, 1 979. 

Dumitricaspl1aera simplex n. sp. 

Plate 2, figures 1 -2 

Derivation of Name: From the Latin simplex = 

s imple, du.e to its simple shape. 

Holotype: The specimen on plate 2, figure 1 .  
Sampie 96-UKT-707. Deposited at MTA. 

Type Locality: Haciyunuslar Measured Section, 
Huglu Unit, Beysehir-Hoyran Nappe, Bozkir, 
Konya, Turkey (See locality description). 

Material: 7 specimens. 

Description: Spherical, spongy shell with two 
long polar spines situated at the opposite 
directions. Polar spines three bladed and straight. 
Before the termination of the polar spines, three 
short spines branch off from the ridges and 
sl ightly curved towards the centrat shel l .  These 
three spines simple, without denticles on the 
surface. 

Measurements (J.lm): 

(Based on the 3 specimens) 
HT Min. Max. Av. 

Diameter of the 1 80 1 67 1 80 1 73.5 

cortical shel l  
Length of polar spines 2 1 0  1 93 2 1 0  20 1 .5 

Width of polar spines 60 47 60 53.5 

Length of spines at 
1 00 

the end of polar spines 
1 00 1 00 1 00 

Range (this study) : Late Triassic; middle 
Camian. 

Occurrence: Haciyunuslar Measured Section, 
Huglu Unit, Beysehir-Hoyran Nappe, Bozkir, 
Konya, Turkey. 

Remarks: Dumitricasphaera simplex n. sp. 
differs from D. goestlingensis KOZUR & 
MOSTLER by having Ionger polar spines and 
three simple short spines at the end of polar 
spines that never reach to each other. lt differs 
from D. sp. A by possessing Ionger and thinner 
polar spines. 

Dumitricasphaera sp. A 

Plate 2, figures 3-4 

Dumitricasphaera ? cf. trispinosa (KOZUR & 
MOSTLER, 1 979) 

GORlCAN & BUSER, 1 990, p. 143, pl. 4, fig. 14 

Brief Definition: Spherical, spongy shel l  with 
two polar spines situated at the opposite 
direction. Polar spines short, s�ong, straight and 
three bladed with wide ridges and deep grooves. 
Before the distal end, three short spines branch 
off from every ridge and sl ightly curved towards 
the central shell, tapering distally. No dentic les 
present on these secondary spines. 

Measurements (J.lm ): 

(Based on the 3 specimens) 
HT Min. Max. Av. 

Diameter of cortical 1 35 1 29 1 35 1 32 
shell 
Length of polar spines 
Width of polar spines 
Length of 

secondary spines 

1 20 98 1 33 1 2 1  

50 48 53 5 1  
90 86 90 87.5 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Zone/S. rarauana 
Rad. Subz.- late Triassic; early Camian (T. 
kretaensis Rad. Z.  ) .  

Total Range (this study and published): 
Middle Triassic; late Ladinian- late Triassic; 
early Carnian (T. kretaensis Rad. Z.). 

Occurrence: Vrisic, Slovenia; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 

Remarks: Dumitricasphaera sp. A has been 
compared to D. simplex n. sp. under latter 
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species. lt can be also differentiated from D. 
trispinosus (KOZUR & . MOSTLER) by 
possessing secondary spines branch off from 
polar spines curved inwardly ( instead of 
outwardly). 

Genus Spongostylus HAECKEL, 1 882 

Spongosty/us HAECKEL 

HAECKEL, 1 882, p. 455 

Type species:Spongosty/us hastatusHAECKEL 
1 887 .  

Spongostylus carnicus KOZUR & MOSTLER, 
1 979 

Plate 2, figures 5-6 

Spongostylus carnicus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 56, pJ. 9, figs. 5, 
6, 8 

KOZUR & MOSTLER, 1 98 1 ,  p. 69, pl. 38, fig. 3 

LAHM, 1 984, p. 69, pl. 1 2, fig. 4 

YEH, 1 989, p. 67, pl. 13 ,  fig. 8 

CARTER, ORCHARD & TOZER, 1 989, pl. 1 ,  
fig. 5 

GRAPES, LAMB, CAMPBELL, SPORLI & 
SIMES, 1 990, Fig. 8.0 

HALEMIC & GORICAN, 1 995, pl. 2, figs. 1 8- 1 9  

KNIPPER, SATIAN & BRAGIN, 1 997, pl. 2, 

fig. 1 

Spongostylus aequicurvistylus LAHM 

LAHM, 1 984, pp. 69-70, pJ. 1 2, fig. 5 

Range (this study): Late Triassic; middle 
Camian- early Norian (E. triangu/aris Con. Z.) .  

Total Range (this study and published): Late 
Triassic; middle Camian-early Norian (E. 
triangularis Con. Z. ). 

Occurrence: Gostling, Grossreifling, Austria; 
Westkarpats; East-Central Oregon, USA; Queen 
Charlotte Islands, British Columbia, Canada; 
New Zealand; Northwest Croatia; Sevan-Akera, 
Lesser Caucasus; Haciyunuslar Measured 
Section, Hug1u Unit, Beysehir-Hoyran Nappe, 
Bozkir, Konya and Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 

Remarks: Recent works on this species from 
the rich material of Gostling display that spines 

could curved to every direction individually. So 
the Spongostylus aequicun'istylus LAHM could 
be pronounced as junior synonym of this 
species. 

Spongostylus tortilis KOZUR & MOSTLER, 
1 979 

Plate 2,  figures 7-8 

Spongostylus tortilis KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, pp. 56-57, pl. 4, 
fig. 2; pJ. 1 1 ' fig. 6; pJ. 1 8, fig. 2 

KOZUR & MOSTLER, 1 98 1 ,  p. 69, pl. 40, fig. 2, 
pl. 56, fig. 3 

LAHM, 1 984, pp. 68-69, pl. 12, fig. 3 

KNIPPER, SATIAN & BRAGIN, 1 997, pl. 1 ,  
figs. 5 ,  6 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z .  I S. rarauana 
Rad. Subz.)- late Triassic; early Norian (E. 
triangularis Con. Z.). 

Total Range (this study and published):  
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. rarauana Rad. Subz.)- late Triassic; 
early Norian (E. triangularis Con. Z. ). 

Occurrence: Gostling, Grossreifling, Austria; 
Westkarpats; Sevan-Akera, Lesser Caucasus; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Haciyunuslar 
Measured Section, Huglu Unit, Beysehir-Hoyran 
Nappe, Bozkir, Konya and Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Genus Vinassaspongus KOZUR & MOSTLER, 
1 979 

Vinassaspongus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 65 

Type Species: Vinassaspongus subsphaericus 
KOZUR & MOSTLER, 1 979. 

Vinassaspongus erendili n. sp. 

Plate 2, figures 9- 1 0 

Derivation of Name: This species is named for 
M. Sc. Murat ERENDIL, General Directorate of 
Mineral Research and Exploration (MTA), 
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Ankara, Turkey, in honour of his contributions 
to the study of Turkish geology. 

Holotype: The specimen on plate 2, figure 9. 
Sampie 96-UKT-55 1 .  Deposited at MTA. 

Type Locality: Sugozu Measured Section, 
A lakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey (See locality description). 

Material: 46 specimens. 

Description: Shell subspherical to s lightly 
discoidal, spongy with polygonal (mainly 
hexagonal) elevated pore frames and circular 
pores in different size. Three main spines 
situated in one plane and generally at same 
distance to each other. Proximal two of the third 
of main spines triradiate with wide ridges and 
deep grooves. Proximal one of the third of the 
main spines straight then strongly twisted. Distal 
one of third of the main spines triangular, 
straight, tapering abruptly in distal part pass the 
needle- l ike short spine, circular in cross section. 

Measurements (J.lm): 

(Based on the 2 specimens) 
HT Min. Max. Av. 

Diameter of the 1 50 1 1 0 1 50 1 30 

cortical shell  
Length of main spines 1 70 1 70 1 90 1 80 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. jluegeli Rad. 
Subz.)- late Triassic; earliest Carnian (Base of 
the T. kretaensis Rad. Z.) .  

Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Remarks: Vinassaspongus erendili n. sp. could 
easily be distinguished from V. subsphaericus 
KOZUR & MOSTLER by having larger cortical 
shell ,  Ionger and different shape of main spines 
(proximal ly straight then strongly twisted and 
straight distally instead of continuos twisted 
spines). 

Vinassaspongus subspllaericus KOZUR & 
MOSTLER, 1 979 

Plate 2,  figures 1 1 - 1 2 

Vinassaspongus subsphaericus KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 979, p. 66, pl. 3, fig. 5-
7 ;  pl. 5, fig. 5 

KIDO, 1 982, pl. 2, fig.8 

LAHM, 1 984, pp. 73-74, pl. 1 3 ,  fig. 2 

GORICAN & BUSER, 1 990, p. 1 60,  pl. 2, fig. 6 

Vinassaspongus cf. subsphaericus KOZUR & 
MOSTLER 

NON GORICAN & BUSER, 1 990, p. 1 60,  pl. 2, 
fig. 7 

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. I S. jluegeli Rad. 
Subz.)- late Triassic; m iddle Camian. 

Total Range (this study and published):  
Middle Triassic; late Ladin ian (M cochleata 
Rad. Z./ S. jluegeli Rad. Subz.)- late Triassic; 
middle Camian. 

Occurrence: Gostl ing and Grossreifling, 
Austria; Central Japan; Vrsic and Mokronog, 
Slovenia; Sugozu Measured Section, Alakircay 
Nappe, Antalya Nappes, Gazipasa, Antalya and 
Haciyunuslar Measured Section, Huglu Unit, 
Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

Genus Z1Jamojdaspl1aera KOZUR & 
MOSTLER, 1 979 

Zhamojdasphaera KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, pp. 66-67 

Type Species: Zhamojdasphaera latispinosa 
KOZUR & MOSTLER, 1 979. 

Zllamojdasp/1aera latispinosa KOZUR & 
MOSTLER, 1 979 

Plate 2, figure 1 3  

Zhamojdasphaera latispinosa KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 67, pl. 7, figs. 7-
9; pl. 12, fig. 5 

LAHM, 1 984, pp. 74-75, pl. 1 3, fig. 5 

GORICAN & BUSER, 1 990, p. 1 6 1 ,  pl .  2, fig. 8 

Range (this study): Late Triassic; m iddle 
Carnian. 

Total Range (this study and published): 
Middle Triassic; late Ladinian- late Triassic; 
middle Carnian. 

Occurrence: Gostling and Grossreifling, 
Austria; Central Slovenia; Haciyunuslar 
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Measured Section, Huglu Unit, Beysehir-Hoyran 
Nappe, Bozkir, Konya, Turkey. 

F AMIL Y TRIPOSPHAERIDAE VINASSA 
DE REGNY, 1 898 

Genus Fontine/la CARTER, 1 993 

F ontinella CAR TER 
CARTER, 1 993 , pp. 42-43 

Type Species: Fonfine/la louisensis CARTER, 
1 993 . · 

Fontine//a habros CARTER, 1 993 

Plate 3, figure 1 

F ontine/la habros CARTER 

CARTER, 1 993, p. 44, pl. 2, figs. 13 ,  1 6  

CARTER, WHALEN & GUEX, 1 998, p .  56, pl. 
9, fig. 9 

Range (this study): Late Triassic; Rhaetian. 

Total Range (this study and published):  Late 
Triassic; late Norian- early Jurassic; Hettengian. 

Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Fontine/la injlata CARTER, 1 993 

Plate 3, figure 2 

Sarla sp. 

SPORLI & AlT A, 1 988, p. 2 1 ,  no. 9 

F ontinella injlata CAR TER 

CARTER, 1 993 , pp. 44-45, pl. 2, figs. 5, 6, 1 7  

Range (this study): Late Triassic; Rhaetian. 

Total Range (this study and published): Late 
Triassic; ? late Norian-Rhaetian .  

Occurrence: Waipapa Terrane, Kawakawa Bay, 
New Zealand; Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

F ontinella sp. aff. F. louisensis CAR TER, 
1 993 

Plate 3, figure 3 

aff. Sarla sp. 
SPORLI & AlT A, 1 988, p. 2 1 ,  No. 3, I 0 

aff. Gen. nov. A sp. 1 

CARTER, 1 990, pl. I ,  fig. 1 

aff. Triactoma (?) sp. A 

YEH, 1 992, p. 62, pl. 1 ,  fig. 1 0  

aff. F ontinella louisensis CAR TER 

CARTER, 1 993, pp. 45-46, pl. 2, figs. 1 -4, 1 4  

Range (this study): Late Triassic; Rhaetian. 

Occurrence: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Remarks: It differs from holotype by possessing 
less twisted primary spines. 

FAMILY CAPNUCHOSPHAERIDAE DE 
WEVER, 1 979 emend. PESSAGNO, 1 979 and 
emend. BLOME, 1 983 

SUBFAMIL Y CAPNUCHOSPHAERINAE 
DE WEVER, 1 982 

Genus Capnuchosphaera DE WEVER, 1 979 

emend. PESSAGNO, 1 979, emend. BLOME, 
1 983 

Capnuchosphaera DE WEVER 

DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUB ER, I 979, p. 23 

emend. PESSAGNO in PESSAGNO, FINCH & 
ABBOTT, 1979, p. 1 73 

emend. BLOME, 1 983, p. 13  

Sulovella KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  p. 77 

Type Species: Capnuchospliaera triassica DE 
WEVER, 1 979. 

Capnuclzospltaera colemani BLOME, 1 983  
Group 

Plate 3, figures 4-5 

Capnuchosphaera theloides var a DE WEVER 

DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 84, pl. 4, fig. 1 

NAKASEKO & NISHIMURA, 1 979, pp. 75-76, 
pl. 7, fig. 7 

DE WEVER, 1 982b, pp. 1 58- 1 59 pl. 6, fig. 8 

Capnuchosphaera colemani BLOME 

BLOME, 1 983, p. 1 5, pl. 1 ,  figs. 1 ,  2, 6, 7, 1 0, 1 5  
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BLOME, 1 984, p. 28, pl. 3, fig. 8 

YEH, 1 989, p. 52, pl .  1 1 , fig. 1 2; pl . 1 2, fig. 6 

Capnuchosphaera schenki BLOME 

BLOME, 1 983,  p. 1 6, pl. 1 ,  figs. 4, 12 ,  14, 1 7  

BLOME, 1 984, pp. 28-29, pl. 3 ,  fig. 1 0  

Capnuchosphaera simithorum BLOME 

BLOME, 1 983,  p. 1 7, pl. 1 ,  figs. 1 ,  6, 9, 1 5  

BLOME, 1 984, p .  29, pl. 3 ,  fig. 1 1  

?Capnuchosphaera cf. C. schenki BLOME 

YOSHIDA, 1 986, pl .  1 2, fig. 2 

Capnuchosphaera colemani BLOME Group 

SUGIYAMA, 1 997, p. 1 75, fig. 49- 12  

Range (this study) : Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.) 

Total Range (this study and published): Late 
Triassic; early Carnian- early Norian (E. 
triangularis Con. Z.)- ? late middle Norian. 

Occurrence: Karpenission, Greece; Southwest 
and Central Japan; East-Central Oregon, USA; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Capnucltospltaera concava DE WEVER, 1 979 

Plate 3, figures 6-7 

Capnuchosphaera concava DE WEVER 

DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 82, pl. 6, figs. 

1 3 - 1 5  

D E  WEVER, 1 982b, pp. 1 5 1 - 1 52, pl . 3 ,  figs. 8-9; 
pl. 6, fig. 1 

Range (this study) :  Late Triassic; early Norian 
(E. abneptis Con. Z.). 

Total Range (this study and published): Late 
Triassic; early Carnian- early Norian (E. 
abneptis Con. Z.  ). 

Occurrence: Karpenission, Greece; Sicily, Italy; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Capnucltosphaera constricta (KOZUR & 
MOCK, 1 98 1 )  

Plate 3, figures 8-9 

Sulovel/a constricta KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  pp. 77-78, pl. 64, figs. 2a, 2b 

Capnuchosphaera cf. constricta (KOZUR & MOCK, 
1 98 1 )  

HALEMIC & GORICAN, 1 995, pl . 2 ,  fig. 1 1  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 

Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.). 

Occurrence: Westkarpats; Nortwest Croatia; 
Yaylakuzdere Measured Section, A lakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Capnucltospltaera crassa YEH, 1 990 

Plate 3, figures 1 0- 1 1 

Capnuchosphaera crassa YEH 

YEH, 1 990, p. 8, pl . 1 ,  figs. 8, 1 1 - 1 3 , 1 8- 1 9  

YEH, 1 992, p .  57, pl. 9 ,  fig. 14  

HALEMIC & GORICAN, 1 995, p l .  2, fig. 1 2  

Capnuchosphaera sp. aff. C. crassa YEH 

YEH, 1 990, p. 8, pl. 1 ,  figs. 14- 1 5 ;  pl. 2, figs. 2-3 

Range (this study): Late Triassic; tatest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 

Total Range (this study and published): Late 
Triassic; early Carnian- early Norian (E. 
abneptis Con. Z.). 

Occurrence: Busuanga and Uson Islands, 
Phil ippines; Nortwest Croatia; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Capnucltospltaera deweveri KOZUR & 
MOSTLER, 1 979 emend. BLOME, 1 983 

Plate 3 ,  figures 1 2- 1 3  

Capnuchosphaera triassica var. a DE WEVER 

DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, pp. 84-85, pl. 4, figs. 
3-5 

NAKASEKO & NISHIMURA, 1 979, p.  76, pl. 7, 
fig. 4 

Capnuchosphaera deweveri KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, pp. 75-76, pl. 10, 
figs. 4-7, pl. 12 ,  fig. 1 
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DE WEVER, 1 982, pp. 1 53- 155 ,  pl. 3, figs. 1 0, 
1 1 ; pl. 4, figs. 1 ,  2 

BLOME, 1 983, p. 1 6, pl. 1 ,  figs. 3, 8, 9, 16, 1 8  

BLOME, 1 984, p .  28, pl. 3 ,  fig. 9 

LAHM, 1 984, pp. 8 1 -82, pl. 14, fig. 7 

YEH, 1 990, p. 8, pl. 2, fig. 5; pl. 1 0, fig. 8 

OTSUOKA, KAJIMA & HORI, 1 992, pl. 3, fig. 8 

AlT A & SPORLI, 1 994, pl. 6, fig. 3 

Capnuchosphaera triassica DE WEVER 

Y AO, 1 982, pl. 2, fig. 22 

Range (this study): latest Camian/earliest 
Norian (E. primitia Con Z.)- early Norian (E. 
triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Camian- rniddle Norian- ? late 
Norian. 
Occurrence: Karpenission and Tourla Greece; 
Sicily, Italy; Ispartacay Formation, Isparta and 
Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey; Gostling and Grossreifling, Austria; 
Sothwest and Central Japan; Westkarpats; East 
Central-Oregon, USA; North Island, New 
Zeland; Busuanga Island, Phi lippines. 

Capnuchosphaera /ea DE WEVER, 1 979 

Plate 3, figure 14  

Capnuchosphaera lea DE WEVER 
DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 83, pl. 3, figs. 1 -5 

DE WEVER, 1 982b, pp. 1 55- 1 56, pl. 4, figs. 3-6; 
pl. 6, figs. 3 ,. 4, 1 0  

YEH, 1 990, pp. 8-9, pl. 1 ,  figs. 2 ,  3 ,  7 ,  1 7; pl. 2, 
fig. 7 

BRAGIN, 1 99 1 a, p. 78, pl. 5, figs. 1 7, 1 8 . 

SUGIYAMA, 1 997, p. 1 75, fig. 27- 1 3  

Capnuchosphaera cf. lea D E  WEVER 

HALEMIC & GORICAN, 1 995, pl. 2, figs. 14- 1 5  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; late Camian- early Norian(E. abneptis 
Con. Z.). 
Occurrence: Sicily, Italy; Busuanga Island, 
Philippines; Far east Russia; Northwest Croatia; 
Mino Terrane, Central Japan; Yaylakuzdere 

Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Capnuchosphaera lenticu/ata PESSAGNO, 
1 979 

Plate 4, figure I 

Capnuchosphaera lenticulata PESSAGNO 

PESSAGNO in PESSAGNO, FINCH & 
ABBOIT, 1 979, p. 1 73 ,  pl. 7, figs. 1 -3 ,  pl. 9, 

fig. 2 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.) 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.)- late 
rniddle Norian- ? late Norian. 
Occurrence: Baja Califomia, Mexico; Yayla­
kuzdere Measured Section, Alakircay Nappe, 
Antalya Nappes, Kerner, Antalya, Turkey. 

Capnuchosphaera silviesensis BLOME, 1 983 
Group 

Plate 4, figure 2 

Capnuchosphaera silviesensis BLOME 

BLOME, 1 983, pp. 1 6- 1 7, pl. 1 ,  figs. 5, 1 1 , 1 3 ,  
1 9; pl. 1 1 , fig. 3 

BLOME, 1 984, p. 29, pl. 3, fig. 13  

Capnuchosphaera sockensis BLOME 

BLOME, 1 983, p. 1 7, pl. 2, figs. 2, 1 3 , 1 4, 1 6  

BLOME, 1 984, p .  29, pl. 3 ,  figs. 12  

YOSHIDA, 1 986, p l .  2 ,  fig. 1 

?Capnuchosphaera silviesensis BLOME Group 

SUGIYAMA, 1 997, p. 1 76, fig. 49- 1 8  

Range (this study): Late Triassic; early Norian 
(E.abneptis Con. Z.-E. triangularis Con. Z.) 
Total Range (this study and published): Late 
Triassic; ? rniddle Camian- early Norian 
(E.abneptis Con. Z.-E. triangularis Con. Z.)-
? late rniddle Norian. 
Occurrence: East-Central Oregon, USA; G ifu 
Prefecture and ? Mino Terrane, Central Japan; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
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Capnucl1osphaera the/oides DE WEVER, 1 979 

Plate 4, figure 3 

Capnuchosphaera theloides DE WEVER 

DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, pp. 83-84, pl. 3, 
figs. 1 0- 1 3  

NAKASEKO & NISHIMURA, 1 979, p .  75, pl. 7, 
figs. 1 -3 ,  pl. 1 2, fig. 6 

DE WEVER, 1 982b, pp. 1 57- 1 58, pl. 5, figs. 5-8; 
pl. 6, fig. 2 

Y AO, 1 982, pl. 2, fig. 23 

YAO, MATSUOKA & NAKATANI, 1 982, pl. 1 ,  
fig. 23 

YOSHIDA, 1 986, pl. 1 2, fig. 4 

YEH, 1 990, p. 9, pl. 2, fig. 1 3 ;  pl. 3, fig. 1 2  

BRAGIN, 1 99 1 a, pp. 77-78, pl. 5 ,  figs. 14, 1 5  

? HALEMIC & GORICAN, 1 995, pl. 2 ,  fig. 1 3  

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.). 

Total Range (this study and published): Late 
Triassic; early Carnian- early Norian (E. 
triangularis Con. Z.). 

Occurrence: Karpenission, Greece; Ispartacay 
Formation, Isparta and Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey; Southwest and Centrat 
Japan; Busuanga Islands, Phil ippines; Sikhote­
Alin, Fareast Russia;? Northwest Croatia. 

Capnuchosphaera triassica DE WEVER, 1 979 

Plate 4, figures 4-5 

Capnuchosphaera triassica DE WEVER 
DE WEVER in DE WEVER, SAN FLIPPO, 
RIEDEL & GRUBER, 1 979, p. 84, pl. 3, figs. 14-
1 9  
NAKASEKO & NISHIMURA, 1 979, p .  76, pl. 7, 
figs 5, 6 
DE WEVER, 1 982b, pp. 1 59- 1 60, pl. 6, figs. 5, 6; 
pl. 7, figs. 1 ,  4 
NON Y AO, 1 982, pl. 2, fig. 22 
( =Capnuchosphaera deweveri KOZUR & 
MOSTLER) 
NISHIZONO, OHISHI, SA TO & MURA TA, 
1 982, pl .  1 '  fig. 1 7  
LAHM, 1 984, p .  82, pl. 14, figs. 8 ,  9 

SA TO, MURA TA & YOSHIDA, 1 986, pl. 1 6, 
fig. 1 3  
YEH, 1990, p .  9 ,  pl. 2 ,  figs. 9 ,  1 0, 1 6; pl. 3 ,  figs. 
5, 1 0, 14- 1 5  

YEH, 1992, p .  57, pl. 9, fig. I I  
FUJII, HA TIORI & NAKAJIMA, 1 993, pl. 3 ,  
fig. 14  
? HALEMIC & GORICAN, 1 995, pl. 2,  fig. 9 

Capnuchosphaera n. sp. aff. triassica DE WEVER 

KOZUR & MOSTLER, 1 979, p. 75, pl. 1 0, figs. 3 

Range (this study): Late Triassic; middle 
Camian- early Norian (E. abneptis Con. Z.). 

Total Range (this study and published): Late 
Triassic; early Carnian- early Norian (E. 
abneptis Con. Z.). 

Occurrence: Karpenission, Greece; Sicily, Italy; 
Ispartacay Formation, Isparta, Haciyunuslar 
Measured Section, Huglu Unit, Beysehir-Hoyran 
Nappe, Bozkir, Konya and Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Turkey; Gostling and Grossreifling, 
Austria; South, Central and Southwest Japan; 
Busuanga and Uson Islands, Phi lippines; 
Northwest Croatia. 

Capnuchosphaera tricornis DE WEVER, 1 979 

Plate 4, figures 6-7 

Capnuchosphaera tricornis DE WEVER 

OE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 85, pl. 4, figs. 

6- 1 0  

DE WEVER, 1 982b, pp. 1 6 1 - 1 62, pl. 6 ,  figs. 5 ,  
7 ;  pl. 7 ,  figs.5, 6;  pl. 8 ,  figs. 1 -4 

YOSHIDA, 1 986, pl. 1 2, fig. 3 

BRAGIN, 1 99 1 b, pl. I ,  fig. 7; pl. 2, fig. 2 

YEH, 1992, p. 57, pl. 9, fig. 12  

HALEMIC & GORICAN, 1 995, p l .  2, fig. 16  

Range (this study) : Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 

Total Range (this study and published): Late 
Triassic; late Camian- middle Norian. 
Occurrence: Sici ly, Italy; Ispartacay Formation, 
Isparta and Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey; Gifu Prefecture, Central Japan; 
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Fareast Russia; Uson Island, Philippines; 
Northwest Croatia. 

Capnuclzospllaera sp. A 

Plate 4, figure 8 

Brief Definition: Same as genus. Cortical shell 
large and double layered. Tumidispinae 
moderately long, shorter than the diameter of 
cortical shel l .  Spinal tunnel with undulated 
shape, it abruptly expanding after base then 
small depression present in its midway and again 
sl ightly expanding and contracting. Shape of the 
spinal tumor and spinal shaft unclear due to less 
material or so short. 
Measurements (Jtm): 
(Based on the I specimen) 
Diameter of cortical shell 1 67 
Length of tumidispinae 1 12 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z. ). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Capnuchosphaera sp. A differs from 
the other species of genus Capnuchosphaera DE 
WEVER by having tumidispinae with undulate 
surface. 

Capnucllospllaera sp. B 

Plate 4, figure 9 

? Sulovella sp. 
KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  pl. 47, fig. 6 

Brief Definition: Same as genus. Cortical shell 
spherical and double layered. Tumidispinae 
moderately long, spinal tunnel with two bulbous 
part, second one bigger than . the first one. 
Situation of spinal tumor and tumidapores not 
clear due to less material . Spinal shaft short and 
circular in axial section. 
Measurements (Jtm): 
(Based on the 1 specimen) 
Diameter of cortical shell 1 65 
Length of tumidispinae 1 75 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 

Total Range (this study and publisbed): Late 
Triassic; early Norian (E. abneptis Con. Z.) .  
Occurrence: ?Westkarpats; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 
Remarks: Capnuchosphaera sp. B differs from 
C. constricta (KOZUR & MOCK) by possessing 
shorter tumidispinae, more bulbous spinal tunnel 
and shorter spinal shaft. 

Genus Dicapnuchosphaera n. gen. 

Type species: Dicapnuchosphaera e/egans 

n. gen., n .  sp. 
Derivation of Name: According to its similarity 
to genus Capnuchosphaera DE WEVER but has 
two tumidispinae. 
Description: Cortical shell  spherical with two 
tumidispinae and one triradiate spine situated in 
the same plane. Cortical shell double layered, 
outer layer of variably sized polygonal pore 
frames with small nodes at pore frame vertices 
and inner layer with mainly polygonal smaller 
pore frames. Triradiate spines mainly short with 
three grooves and ridges pointed distally. Spinal 
tunnels hollow, smooth, circular to subcircular in 
axial section, spinal tumor sometimes prominent, 
swollen, triradiate in axial section always 
straight with three tumidapores. Spinal shaft 
solid and circular in axial section. Length of the 
tumidispinae mainly shorter than the diameter of 
cortical shell, rarely longer. 
Included Species: 

Dicapnuchosphaera elegans n. gen.,  n. sp. 
Dicapnuchosphaera carterae n. gen.,  n .  sp. 
Dicapnuchosphaera sengori n.  gen. ,  n.  sp. 
Dicapnuchosphaera sp. A 
Range (this study): Late Triassic; tatest 
Carnian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.) 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: This genus could be distinguished 
from the genus Capnuchosphaera DE WEVER 
by possessing two tumidispinae instead of three. 
Dicapnuchosphaera n. gen. differs from 
Monocapnuchosphaera n. gen. by having two 
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tumidispinae and one triradiate spine instead of 
one tumidispina and two triradiate spines. 

Dicapnuchosphaera carterae n. gen., n. sp. 
Plate 4, figures I O- I 3  

Derivation o f  Name: This speeies i s  named for 
Dr. Elizabeth S. CARTER, Oregon, USA, in 
honour of her contributions to the study of late 
Triassie and early Jurassie Radiolarian 
B iostratigraphy. 
Holotype: The speeimen on plate 4, figure I 0.  
Sampie 98-UKT-48 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Seetion, Alakireay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See loeality 
deseription ) .  
Material: 26 specimens. 
Description: Cortieal shell large, spherieal with 
two tumidispinae and one triradiate spine 
situated in the same plane. Cortieal shell double 
layered with outer layer of meshwork eonsisting 
of large irregular polygonal pore frames with a 
smal l nodes at pore frame vertiees, inner layer 
comprised of more regular and more uniform, 
polygonal (mainly trigonal and sometimes 
hexagonal) pore frames with small to medium 
size, mainly semicireular sometimes ellipsoidal 
pores. Triradiate spine shorter than those of 
tumidispinae and the diameter of eortieal shell 
with three wide grooves and thin ridges, tapering 
distally, pointed. The length of two tumidispinae 
slightly shorter than diameter of eortieal shel l  or 
about equal . Spinal tunnels moderately long, 
proximal part smooth and eireular in axial 
seetion, expanding distal ly, beeome so bulbous 
at the distal end. Spinal tumor small with three 
e ll iptieal tumidapores. Spinal shaft tapering 
distal ly and eireular in axial seetion. 
Measurements (J.lm): 

(Based on the 4 speeimens) 
HT Min Max Av. 

Diameter of the 200 1 80 200 1 93 

cortical shell 
Lengthof tumidispinae 1 67 167 1 70 1 68.5 
Length of the ? 75 1 1 0 92.5 
triradiate spine 

Range (this study): Late Triassie; latest 
Carnian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Seetion, 
Alakireay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Dicapnuchosphaera carterae n. gen., 
n. sp. differs from D. elegans n. gen., n .  sp. by 
having bulbous spinal tunnel .  lt ean be 
distinguished from D. sengori n. gen., n. sp. by 
absenee of three needle-like spines tlanking 
from the base of spinal tumors. 

Dicapnuchospl1aera elegans n. gen., n. sp. 
Plate 5, figures I -2 

Derivation of Name: From the Latin elegans = 

pretty. 
Holotype: The speeimen on plate 5 ,  figure I .  
Sampie 98-UKT-6 I .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Seetion, Alakireay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See loeal ity 
deseription). 
Material: 1 7  specimens. 
Description:  Same as genus. Cortieal shell 
large, spherieal with two tumidispinae and one 
triradiate spine situated in the same plane. 
Cortieal shell double layered with outer layer 
eonsists of large, polygonal (sometimes trigonal) 
pore frames and moderately to higt. nodes at 
some pore frame vertiees. Inner layer with more 
regular, polygonal (mainly trigonal and 
hexagonal) pore frames and medium size 
ellipsoidal pores. Triradiate spine with three 
moderately deep grooves and ridges, tapering 
distally, pointed. The length of two tumidispinae 
slightly shorter than diameter öf eortieal shel l  or 
approximately equal. Spinal tunnels short to 
moderately long, sl ightly expanding in its 
midway, proximal part smooth, eireular in axial 
seetion, distal portion presenting indentations in 
midway between tumidapores. Spinal tumors 
prominent with three well-developed triangular 
tumidapores. Spinal shaft short, slightly tapering 
distally, eireular in axial seetion and about one 
of the third the length of given tumidispina. 
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Measurements (J.lm): 
(Based on the 4 specimens) 

HT 
Diameter of the 1 80 
cortica1 she1J 

Min. Max. Av. 
1 80 200 1 95 

Lengthof turn idispinae 1 87 1 65 1 93 1 79.5 
Length of the 87 65 87 76 
triradiate spine 
Length of spinal shaft/ 0.28 0.26 0 .3 1 0.28 
Length of tumidispina 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Dicapnuchosphaera elegans n. gen., 
n. sp. has been compared to D. carterae n. gen., 
n. sp. under latter species. lt differs from D. 
sengori n.  gen., n. sp. by the absence of three 
needle-l ike spines flanking from the base of 
spinal tumors. It can be distinguished from D. 
sp. A by possessing shorter spinal shaft. 

Dicapnuchosphaera sengori n. gen., n .  sp. 
Plate 5, figures 3-6 

Derivation of Name: This species is named for 
Prof. Dr. A. M. C. SENGÖR, lstanbul Technical 
University, Istanbul, Turkey, in honour of his 
great contributlons to the study of Turkish 
geology. 
Holotype: The specimen on plate 5, figure 3 .  
Sampie 98-UKT-6 1 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 28 specimens. 
Description: Same as genus. Cortical shell 
large, spherical and double layered. Outer layer 
with irregular polygonal pore frames with 
moderately high nodes at some pore frame 
vertices. Inner layer consists of polygonal 
(mainly trigonal) pore frames and small to 
medium size semicircular to ellipsoidal pores. 
Triradiate spine mainly Ionger than the other 
species of genus Dicapnuchosphaera n. gen., but 
stil l  shorter than the diameter of cortical shell 

with relatively wide ridges and shallow grooves, 
tapering slightly distally, pointed. Tumidispinae 
short to moderately long, spinal tunnel smooth, 
slightly expanding in its midway and circular in 
axial section. Spinal tumor prominent with three 
well-developed, needle-like spine extends out 
outwardly at the base. Tumidapores big and 
triangular, spinal shafts short. 
Measurements (J.lm): 

(Based on the 6 specimens) 
HT Min. Max. Av. 

Diameter of the 1 73 1 67 200 1 87 
cortical shell 
Length of tumidispinae 
Length of 

1 53 125 1 55 142 

? 65 1 47 1 02 

triradiate spine 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Dicapnuchosphaera sengori n .  gen., 
n.  sp. has been compared to D. carterae n.  gen., 
n .  sp. and D. e/egans n.  gen. ,  n.  sp. under latter 
species. 

Dicapnuchosphaera sp. A 

Plate 5, figure 7 

Brief Definition: Same as genus. Cortical shell 
large, spherical and double layered. Triradiate 
spine moderately long with relatively wider 
ridges and shallow grooves. Tumidispinae Iong, 
spinal tunnel smooth, circular in axial section, 
width of it mainly constant. Spinal tumor 
slightly expanding with three circular 
tumidapores. Spinal shaft, solid, robust slightly 
tapering distally and about half of the given 
tumidispina. 
Measurements {J.lm): 
(Based on the I specimen) 
Diameter of cortical shell 1 87 
Length of tumidispinae 200 
Length of triradiate spine 87 
Length of spinal shaft/ 0.48 
Length of tumidispina 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
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Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Shape of the tumidispina of 
Dicapnuchosphaera sp. A has a great similarity 
to those of Capnuchosphaera co/emani 
BLOME. lt has been compared to D. elegans n. 
gen. ,  n .  sp. under latter species. 

Genus Monocapnucllosphaera n. gen. 

Type species: Monocapnuchosphaera 
longispina n. gen., n .  sp. 
Derivation of Name: According to its similarity 
to genus Capnuchosphaera DE WEVER but has 
one tumidispina instead of three. 
Description: Cortical shell  mainly moderate to 
large, spherical with a double layered pore 
frames structure. Outer layer of meshwork 
comprised of large mainly raised polygonal pore 
frames, inner layer usually comprised of smaller 
more uniform polygonal pore frames. Cortical 
shel l  with three symmetrical ly arranged primary 
spines situated in the same plane. Primary spines 
in different features, two of them triradiate, third 
one tumidispina. Triradiate spines mainly with 
wide grooves and thin ridges and length of them 
mainly shorter than the diameter of cortical 
shel l .  Spinal tunnels hollow, smooth and circular 
to subcircular in axial section. Spinal tumor 
sometimes prominent, swol len, triradiate in axial 
section, straight to strongly torsioned with three 
tumidapores. Spinal shaft solid and circular in 
axial section. 
Included Species: 
Monocapnuchosphaera /ongispina n. gen., n.  sp. 
Monocapnuchosphaera gracilis n. gen., n.  sp. 
Monocapnuchosphaera injlata n. gen., n.  sp. 
Monocapnuchosphaera subtornata n. gen., n. sp. 
Monocapnuchosphaera subtornata dextra 

n.  gen., n. sp., n. subsp. 
Monocapnuchosphaera subtornata sinistra 

n. gen. ,  n. sp., n. subsp. 
Monocapnuchosphaera tornata n. gen., n. sp. 
Monocapnuchosphaera sp. A 
Monocapnuchosphaera sp. B 
Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: This genus could be distinguished 
from the genus Capnuchosphaera DE WEVER 
by possessing one tumidispina instead of three. 
It has been compared to Dicapnuchosphaera n. 
gen. under latter genus. 

Monocapnuchospl1aera gracilis n. gen., n.  sp. 
Plate 5, figures 8-9 

Derivation of Name: From the Latin gracilis= 
delicate, slender. 
Holotype: The specimen on plate 5, figure 8 .  
Sampie 98-UKT-59. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ) .  
Material : 6 specimens. 
Description: Same as genus. Cortical shell  
large, spherical with double layered pore frames. 
Outer layer comprised of )arge, polygonal, 
mainly regular pore frames. Large nodes present 
at some pore frame vertices. Inner layer with 
smaller, more uniform, mainly trigonal pore 
frames and semicircular to ell iptical pores. Two 
moderately long triradiate spines straight, width 
of the ridge and grooves roughly equal, tapering 
distally, pointed. Tumidispina short, length of it 
roughly equals to the diameter of cortical shell .  
Spinal tunnel slightly expanding in  its midway 
and circular to subcircular in axial section. 
Spinal tumor prominent with three circular 
tumidapores. Spinal shaft circular in axial 
section, spinal shaft one of the third of given 
tumidispina. 
Measurements (Jlm): 
(Ba;ed on the 2 specimens) 

HT Min. Max. Av. 
Diameter of the 1 87 1 30 1 87 I 58.5 
cortical shell 
Length of tumidispina I 73 145 I 73 I 59 
Length of triradiate I 07 I 07 
spines 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.- E. triangularis Con. Z.). 
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Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Monocapnuchosphaera gracilis n. 
gen., n. sp.  differs from both M inf/ata n. gen., 
n. sp. and M /ongispina n. gen., n. sp. by 
possessing shorter tumidispina and nodes on the 
cortical shell .  

Monocapnucllospllaera injlata n. gen., n .  sp. 
Plate 5,  figures 1 0· 1 1  

Derivation of Name: Due to its medially 
inflated tumidispina. 
Holotype: The specimen on plate 5, figure 1 0. 
Sampie 97·UKT· 1 28. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material :  24 specimens. 
Description: Same as genus. Cortical shell 
large, spherical with double layered pore frames. 
Outer layer comprised of large, irregular 
polygonal pore frames with small nodes at pore 
frame vertices. Inner layer of cortical shel l  with 
much smaller, mainly hexagonal and sometimes 
tetragonal pore frames with circular to ell iptical 
pores in different size. Two short, triradiate 
spines straight with thin ridges and shallow, 
wide grooves, tapering distal ly. Tumidispina 
moderately lang, spinal tunnel sl ightly 
expanding short after base then becomes 
constant in width and circular in axial section. 
Spinal tumor prominent and straight. 
Tumidapores again distinct and trigonal. Spinal 
shaft so short or absent. 
Measurements (f.lm): 

(Based on the 2 specimens) 

Diameter of the 
cortical shell 

HT Min. Max Av. 

200 1 85 200 1 92.5 

Length of tumidispina 227 1 90 227 208.5 
Length of 93 93 

triradiate spines 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Monocapnuchosphaera inflata n. 
gen., n. sp.  differs from M longispina n. gen. ,  n .  
sp.  by having shorter tumidispina with bulbous 
medial part. lt has been compared to M graci/is 
n. gen., n .  sp. under latter species. lt can be 
differentiated from M subtornata n. gen. ,  n. sp. 
and M tomata n. gen., n. sp. by possessing 
straight spinal tumor instead of slightly or highly 
twisted ones. 

Monocapnucllospllaera longispina n. gen.,n. sp. 
Plate 5, figures 12- 1 5  

Derivation of Name: Due to its long 
tumidispina. 
Holotype: The specimen on plate 5, figure 1 2. 
Sampie 98-UKT-6 1 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See Iocality 
description). 
Material: 22 specimens. 
Description: Same as genus. Cortical shell 
moderate to large, spherical with double layered 
pore . frames. Outer layer comprised of large 
polygonal irregular pore frames with smal l 
nodes at pore frame vertices. Inner pore frames 
more regular, polygonal (mainly trigonal, 
sometimes hexagonal) with smal l to medium 
size circular to ell iptical pores. Two triradiate 
spines moderately long with thin ridges and wide 
grooves, slightly tapering distally. Tumidispina 
long, spinal tunnel hollow, smooth, straight, 
after base slightly expanding then sl ightly 
tapering before spinal tumor, circular in axial 
section. Spinal tumor straight, triradiate in axial 
section with three el l iptical tumidapores. Spinal 
shafts mainly short, circular in axial section, 
tapering distally and pointed. 
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Measurements (f.lm): 
(Based on the 5 specimens) 

HT 

Diameter of the 200 

cortical shell 

Min. Max. 

1 80 220 

Av. 

1 97 

Length of tumidispina 307 273 333 296.5 

Length of 1 20 80 120 1 00 
triradiate spines 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Monocapnuchosphaera longispina n. 
gen. ,  n. sp. can be differentiated from M 
subtornata n. gen. ,  n. sp. and M tomata n. gen.,  
n .  sp. by possessing straight spinal tumor instead 
of slightly or h ighly twisted ones. lt has been 
compared to M gracilis n. gen., n. sp. and M 
injlata n .  gen.,  n .  sp. under latter species. 

Monocapnuchosplzaera subtornata n .gen.,n. sp. 
Plate 6, figures 1 -5 

Derivation of Name: From the Latin 
subtornata= Not fully twisted. 
Holotype: See subspecies . 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ) .  
Material: See subspecies. 
Description: Same as genus. Cortical shell 
large, spherical with double layered pore frames. 
Outer layer comprised of large, irregular 
polygonal pore frames with small nodes at pore 
frame vertices. Inner layer of cortical shel l  with 
much smaller, mainly triangular and hexagonal 
pore frames with smal l to medium size circular 
to el liptical pores. Two very short triradiate 
spines straight with thin ridges and shallow, 
wide grooves, tapering distally and pointed. 
Tumidispina long, spinal tunnel slightly 
expanding short after base then slightly 
contracting or become constant in width, circular 
in axial section. Spinal tumor prominent, 
swollen with gentle sinistral or dextral torsion. 

Tumidapores elongated and elliptical .  Spinal 
shaft short, tapering distally, pointed and c ircular 
in axial section. 
Measurements (J.lm): 

(See subspecie·s) 
Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: lt can be differentiated from M 
tornata n. gen.,  n. sp. by having sl ightly twisted 
spinal tumor instead of highly twisted one. lt has 
been compared to M gracilis n. gen., n. sp. ,  M 
injlata n. gen.,  n. sp. and M. /ongispina n. gen.,  
n .  sp. under latter species. 

Monocapnuchosphaera subtornata dextra 

n. gen.,  n .  sp. ,  n .  subsp. 
Plate 6, figures 1 -3 

Derivation of Name: Due to its dextrally 
twisted spinal tumor. 
Holotype: The specimen on plate 6, figure I .  

Sampie 98-UKT-6 1 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 1 3  specimens. 
Description: Same as species. Spinal tumor 
prominent with gentle dextral torsion. Spinal 
shaft Ionger than those of the species of genus 
Monocapnuchosphaera n.  gen. 
Measurements (J.lm): 

(Based on the 5 specimens) 
HT Min. Max. Av. 

Diameter of the 193 1 87 206 1 94.5 
cortical shell 
Length of tumidispina 293 
Length of 80 
triradiate spines 

267 306 
80 200 

288 
1 24 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
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Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Monocapnuchosphaera subtornata 
dextra n. gen., n. sp. ,  n. subsp. differs from M 
subtornata sinistra n. gen.,  n. sp., n. subsp. by 
possessing dextrally twisted spinal tumor instead 
of sinistrally one. 

Monocapnuchosphaera subtornata sinistra 

n. gen., n .  sp., n. subsp. 
Plate 6, figures 4-5 

Derivation of Name: Due to its sinistrally 
twisted spinal tumor. 
Holotype: The specimen on plate 6, figure 4.  
Sampie 97-UKT- 1 37.  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. (See locality 
description). 
Material: 2 1  specimens. 
Description: Same as species. Spinal tumor 
prominent, swollen with gentle sinistral torsion. 
Measurements (JJ.m): 

(Based on the 5 specimens) 
HT Min. Max. Av. 

Diameter of the 200 1 90 245 2 1 1 
cortical shell 
Length of tumidispina 267 267 
Length of 67 65 
triradiate spines 

320 292 

67 66 

Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Monocapnuchosphaera subtornata 
sinistra n.  gen.,  n. sp. ,  n. subsp. has been 
compared to M subtornata dextra n. gen., n. sp., 
n.  subsp. under latter subspecies. 

Monocapnuclzosphaera tornata n. gen., n. sp. 
Plate 6, figures 6-7 

· Derivation of Name: From the Latin tornatus = 

twisted. 

Holotype: The specimen on plate 6, figure 6 .  
Sampie 98-UKT-62. Deposited at MTA. 
Type Locality: Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 1 1  specimens. 
Description: Same as genus. Cortical shell  
moderately )arge, spherical with double layered 
pore frames. Outer layer comprised of large, 
polygonal pore frames. Inner layer of cortical 
shell with much smaller mainly triangular pore 
frames. Two short triradiate spines straight with 
wide ridges and shallow grooves and slightly 
tapering distally. Tumidispina moderately long, 
spinal tunnel sl ightly expanding short after base 
then slightly contracting. Spinal tumor very 
prominent, swollen and strongly sinistrally 
twisted. Tumidapores large and elliptical . Spinal 
shaft short and triangular. 
Measurements (J.lm): 
(Based on the 4 specimens) 

HT Min. Max. Av. 
Diameter of the 1 67 1 67 1 90 1 80.5 
cortical shell 
Length of tumidispina 227 227 24 7 234 
Length of 80 50 80 65 

triradiate spines 

Range (this study): Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.)  

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Monocapnuchosphaera tornata n. 
gen., n.  sp. has been compared to M injlata n. 
gen., n. sp. ,  M /ongispina n. gen., n .  sp. and M 
subtornata n. gen.,  n. sp. under latter species. 

Monocapnucllospllaera sp. A 

Plate 6, figure 9 

Brief Definition: Same as genus. Cortical shell 
)arge, sphericaJ with possible double layered 
pore frames. Two triradiate spines straight, long, 
Ionger than the diameter of cortical shell and 
tumidispina, width of the grooves two times as 
ridges, tapering distally and pointed. 
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Tumidispina short, length of it smaller than 
diameter of cortical shel l .  Spinal tunnel roughly 
in same width and circular to subcircular in axial 
section. Spinal tumor prominent with three 
circular to elliptical tumidapores. Three 
triangular spines l ike projection extend out 
outwardly from the spinal tumor. 
Measurements (J.lm): 
(Based on the 1 specimen) 
Diameter of cortical shell 1 67 

Length of tumidispina 1 33 

Length of triradiate spines 1 87 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Monocapnuchosphaera sp. A is quite 
different from the other species of 
Monocapnuchosphaera n. gen. by possessing 
long, triradiate spines, short tumidispina and 
extra projections from spinal tumor. Shape of the 
tumidispina is similar to those of 
Capnuchosphaera tricornis DE WEVER and 
Dicapnuchosphaera sengori n. gen.,  n. sp. 

Monocapnuclzosplzaera sp. B 

Plate 6, figure 8 

Brief Definition: Same as genus. Cortical shel l  
large, spherical with possible double layered 
pore frames. Two triradiate spines straight, short 
with wide ridges and thin grooves, tapering 
distally and pointed. Tumidispina moderately 
long. Spinal tunnel slightly expanding in its 
midway and circular to subcircular in axial 
section. Spinal tumor less prominent with three 
circular tumidapores. Spinal shaft well­
developed, c ircular in axial section, slightly 
tapering and pointed. Spinal shaft about half of 
the length of given tumidispina. 
Measurements (J.lm): 
(Based on the 2 specimens) 
Diameter of cortical shell 1 40- 1 50 

Length of tumidispina 1 80- 1 90 

Length of triradiate spines 50 

Range (this study): Late Triassic; early Norian 
(E. triangularis Con. Z.). 

Occurrence: Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Monocapnuchosphaera sp. B could 
easily be differentiated from the other species of 
Monocapnuchosphaera n. gen. with its wel l­
developed spinal shaft. Shape of the tumidispina 
similar to those of Capnuchosphaera colemani 
BLOME Group. 

Genus Nodocapnuclzosphaera n. gen. 

Type species: Nodocapnuchosphaera tuzcuae 

n. gen., n. sp. 
Derivation of Name: Due to its similarity to 
genus Capnuchosphaera DE WEVER but 
additional node occurrence on the surface of 
cortical shell .  
Description: Cortical shell  spherical, double 
layered, outer layer of meshwork consisting of 
large mainly irregular polygonal pore frames. 
Inner pore frames with mainly polygonal 
(mainly hexagonal and trigonal) smaller, more 
uniform with circular to semicircular pores, 
small to medium in size. Surface of the cortical 
shell mainly undulated due to occurrence of 
many large nodes. Nodes large separated from 
each other by moderately deep depressions, 
mainly uniform and regularly oriented. Three 
radially arranged tumidispinae extend out from 
cortical shel l, situated in the same plane. Spinal 
tunnel short, wide and circular in cross-section. 
Spinal tumor prominent with three moderately 
large tumidapores. Spinal shaft long about two­
third of given tumidispina and circular in cross 
section. Three long, needle- like spine branch off 
from spinal shaft before its termination, circular 
in cross section, tapering distally and slightly 
curved outwardly. 
Included Species: 

Nodocapnuchosphaera tuzcuae n. gen. ,  n. sp. 
Range (this study): Late Triassic; tatest 
Camian/ earliest Norian (E. primitia Con. Z.)­
early Norian (Base of the E. triangularis Con. 
Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
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Remarks: Nodocapnuchosphaera n. gen. could 
be distinguished from the genus 
Capnuchosphaera DE WEVER by possessing 
many large nodes on cortical shell and shorter 
tumidispinae. 

Nodocapnuclzosplzaera tuzcuae n. gen.,  n. sp. 
Plate 6, figures I 0- 1 4  

Derivation o f  Name: This species i s  named for 
M.  Sc. Sevim TUZCU, General Directorate of 
Mineral Research and Exploration (MT A), 
Ankara, Turkey in honour of her contributions to 
the knowledge of coral biostratigraphy. 
Holotype: The specimen on plate 6, figure I 0. 
Sampie 98-UKT-6 1 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See local ity 
description). 
Material: More than 50 specimens. 
Description: Same as genus. 
Measurements (JJ.m): 
(Based on the 7 specimens) 

HT Min. 

Diameter of the 220 207 

cortical shell 
Width of tumidispinae 67 63 
(proximally) 

Max. Av. 

233 2 1 7  

73 66 

Length of tumidispinae 1 1 4 1 14 147 1 28 

Range (this study) : Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (Base of the E. triangularis Con. 
Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Same as genus . .  

Genus Catoma BLOME, ·1 983 

Catoma BLOME 

BLOME, 1 983, p. 20 

Type Species: Catoma geometrica BLOME, 
I 983 . 

Catoma sp. A 

P late 7, figure I 

Brief Definition: Same as genus. Cortical shel l  
small, top and bottom slightly convex, sides 
slightly convex. Shell double layered. Proximal 
and medial portion of the spines long, porous, 
hexagonal in axial section, nodes on spines 
moderate in rel ief. Distal portion with short 
triradiate spine then solid short needle- l ike spine, 
circular in axial section, distally. 
Measurements (JJ.m): 
(Based on the 1 specimen) 
Diameter of cortical shell 85 
Length of primary spines, including tips 1 1 0 

Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con. Z .). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: It differs from Catoma inedita 
BLOME by having thicker primary spines and 
many pores on the surface of primary spines. lt 
can be differentiated from C. sp. B in this study 
by possessing small  cortical shel l  and shorter 
and thicker primary spines. 

Catoma sp. B 

Plate 7, figure 2 

Brief Definition: Same as genus. Cortical shell 
moderately big, top and bottom sl ightly convex, 
sides slightly convex. Shell double layered. 
Proximal and medial portion of the spines long, 
porous, hexagonal in axial section, nodes on 
spines moderate in relief. Distal part with short 
triradiate spine then solid short needle-l ike spine, 
circular in axial section, distal ly. 
Measurements (JJ.m ): 
(Based on the 1 specimen) 
Diameter of cortical shell 1 07 

Length of primary spines, including tips 1 80 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
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Remarks: It differs from Catoma geometrica 
BLOME by having Ionger porous part of 
primary spines. It has been compared to C. sp. A 
under latter species. 

Genus Divate/la KOZUR & MOSTLER, 1 98 1  

Divate/la KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  pp. 75-76 

Type Species: Divate/la spinosa KOZUR & 
MOSTLER, 1 98 1 .  

Divate/la austriaca KOZUR & MOSTLER, 1 98 1  
Plate 7 ,  figure 3 

Divate/la austriaca KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 76, pl. 63, fig. 1 

Range (this study): Late Triassic; m iddle 
Camian. 
Total Range (this study and published): Late 
Triassic; middle Camian. 
Occurrence: Göstl ing, Grossreifling, Austria; 
Haciyunuslar Measured Section, Huglu Unit, 
Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

Genus lcrioma DE WEVER, 1 979 
emend. BLOME, 1 983 and emend. herein 

Jcrioma DE WEVER 

DE WEVER in DE WEVER, SAN FLIPPO, 
RIEDEL & GRUBER, 1 979, pp. 32-33 
emend. BLOME, 1 983, p. 22 

Type Species: Icrioma te(rancistrum DE 
WEVER, 1 979. 
Emended Definition: Cortical shell tetragonal 
in outline with four radially arranged primary 
spines occurring in tetrahedral plane. Spinal 
tumor with wel l-developed tri-tetra or even 
pentaradiate structure with three, four or five 
tumidapores. 

Icrioma cruciformis n. sp. 
Plate 7, figures 4, 7 

Derivation of Name: Because of its cross like 
tetraradiate spinal tumor. 

Holotype: The specimen on plate 7, figure 4. 
Sampie 97-UKT- 1 37.  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ) . · 

Material: More than 50 specimens. 
Description: Cortical shell large, top and bottom 
surface slightly convex; sides sl ightly convex. 
Outer layer of meshwork consisting of coarse, 
variable sized, raised polygonal pore frames with 
massive nodes at pore frame vertices; pores 
subcircular to polygonal in outline; inner layer 
consisting of coarse, polygonal pore frames. 
Tumidispinae moderately long, slightly shorter 
than the diameter of the cortical shell and in 
tetrahedral plane. Spinal tunnel moderately long, 
porous, circular to subcircular in axial section. 
Spinal tumor well-developed, tetradiadiate in 
axial section with four prominent tumidapores. 
Spinal shaft short, circular to subcircular in axial 
section. Subsidiary, circular spines at the end 
margin of primary spines rather Ionger than 
spinal shaft. 
Measurements (J.lm): 
(Based on the 3 specimens) 

HT Min. Max. Av. 
Diameter of the 1 00 93 1 00 96 
cortical shell 
·Length of 
primary spines 

80 80 90 84 

Width of spinal tunnel 50 3 7 50 42 

Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Icrioma cruciformis n. sp. differs 
from 1 tetrancistrum DE WEVER by possessing 
tetraradiate spinal tumor instead of triradiate 
with well-developed four tumidapores instead of 
three. 

Icrioma tetrancistrum DE WEVER, 1 979 
emend. herein 

Plate 7, figures 5-6 

/crioma tetrancistrum DE WEVER 
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DE WEVER in DE WEVER, SAN FLIPPO, 
RIEDEL & GRUBER. 1 979, p. 86, pl. 4, figs. 1 3-
1 5  

DE WEVER, 1 982b, pp. 262-263, pl. 32, figs. 1 -6 

? KISHIDA & SUGANO, 1 982, pl. 2, fig. 1 7  

Emended Description: Cortical shel l  large, top 
and bottom surface convex; sides convex. Outer 
layer of meshwork consisting of coarse, variable 
sized raised polygonal pore frames with large 
massive nodes at pore frames vertices; inner 
layer consisting of coarse, polygonal pore frames 
and circular to subcircular pores. Tumidispinae 
moderately long, having a tendency to be 
s lightly shorter than the diameter of the cortical 
shell and situated in tetrahedral p lane. Spinal 
tunnel moderately long, porous, circular to 
subcircular in axial section. Spinal tumor wel l­
developed, triradiate in axial section with three 
wel l-developed tumidapores. Spinal shaft long 
and circular to subcircular in axial section. Three 
subsidiary circular spines extend out also at the 
tip of primary spines. 
Range (tbis study): Late Triassic; tatest 
Camian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (tbis study and publisbed): Late 
Triassic; tatest Carnian/earliest Norian (E. 
primitia Con. Z.)- middle Norian. 
Occurrence: Sicily, Italy; lspartacay Formation, 
Isparta and Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey; ? Southwest Japan. 

lcrioma sp. A 

Plate 7, figure 8 

Brief Definition: Cortical shell moderate, top 
and bottom surface slightly convex. Surface of 
the cortical shell  could not be visible from the 
l imited material. Tumidispinae moderately long 
and situated in tetrahedral plane. Spinal tunnel 
long, porous, circular to subcircular in axial 
section, spinal tumor wel l-developed, 
pentaradiate in axial section with five 
tumidapores. Shape of the spinal shaft not clear 
because of broken material . 

Measurements (J.Lm): 
(Based on the I specimen) 
Diameter of cortical shell 87 
Length of primary spines 80 
Width of spinal tunnel 3 7 

Range (tbis study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: 1t differs from the species of genus 
Icrioma DE WEVER by having pentaradiate 
spinal tunnel and five tumidapores. 

Genus Paricrioma n. gen. 

Type species: Paricrioma deweveri n.  gen. ,  n. 
sp. 
Derivatio nominis: For the similarity to genus 
Icrioma DE WEVER. 
Description:  Cortical shel l  tetragonal in outline 
with four radially arranged primary spines 
situated in one plane (planiform), sometimes two 
of them slightly deviated. Surface of the cortical 
shell  planiform to convex, sides vertical to 
convex. Shel l  structure as for family, composing 
of two layers of polygonal pore frames. 
Tumidispinae generally symmetrically, in some 
cases asymmetrically arranged. Spinal tunnel 
hol low, consisting of single layer of polygonal 
pore frames with nodes at vertices and circular 
to subcircular in outl ine . Spinal tumor 
moderately to well-developed, triradiate in axial 
section with three tumidapores. Spinal shaft 
moderately long to long and circular in axial 
section. Sometimes subsidiary spines also extend 
out at the tip of primary spines. 
Included Species: 

Paricrioma deweveri n. gen.,  n. sp. 
Icrioma ? eiste /Ia CAR TER, 1 993 

Icrioma praecipua BLOME, 1 983 

Icrioma transversa BLOME, 1 983 

Icrioma sp. A YEH, 1 989 

Icrioma ? sp. A CAR TER, 1 993 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.)- Rhaetian. 
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Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.)­
Rhaetian. 
Occurrence: Ispartacay Formation, Isparta, 
Y aylakuzdere and Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey; East-Central Oregon, USA; British 
Columbia, Canada. 
Remarks: Paricrioma n. gen. could be 
differentiated from Jcrioma DE WEVER by 
possessing four primary spines situated in one 
plane instead of tetrahedral planes. Paricrioma 
n. gen. differs from Catoma BLOME by 
possessing tumidispinae. lt also differs from 
Weverella KOZUR AND MOSTLER by having 
porous spinal tunnels instead of nonporous ones. 

Paricrioma cistella (CARTER, 1 993) n. comb. 
Plate 7, figure 1 2  

Jcrioma ? cistella CAR TER 

CARTER, 1 993, p. 47, pl. 3, figs. 1 3 ,  14 .  

Range (this study) :  Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte lslands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: It is included into genus Paricrioma 
n. gen . due to its planar primary spines. 

Paricrioma deweveri n. gen., n.  sp. 
Plate 7, figures 9- 1 0  

Jcrioma sp. A 

DE WEVER in DE WEVER, SAN FLIPPO, 
RIEDEL & GRUBER, 1 979, p. 86, pl. 4, figs. 1 8-
20 

DE WEVER, 1 982a, pp. 263-264, pl. 33, figs. J -4 

Derivation of Name: This species is named for 
Prof. Dr. Patrick DE WEVER, Laboratorie 
National d ' Historie Naturelle, Paris, France, in 
honour of his contributions to the study of 
Mesozoic Radiolaria. 
Holotype: The specimen on plate 7, figure 9. 
Sampie 97-UKT- 1 37. Deposited at MTA. 

Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See the locality 
description ). 
Material: 4 ·specimens. 
Description: With the character of genus. 
Cortical shell tetragonal in outline with four 
radially arranged primary spines situated in one 
plane. Cortical shell large, top and bottom 
surface slightly convex; sides again s lightly 
convex. Outer layer of meshwork consisting of 
coarse, variable sized, raised polygonal pore 
frames (mainly trigonal and tetragonal) with 
massive nodes at pore frame vertices; pores 
subcircular in outline. Inner layer consisting of 
polygonal pore frames with circular to 
subcircular pores in different s ize. Tumidispinae 
mainly symmetrically arranged, sometimes 
slightly asymmetric, moderately long and thick. 
Spinal tunnel consisting of single layer pore 
frames with nodes at pore frame vertices, pores 
circular to elliptical, spinal tunnel c ircular to 
subcircular in outline. Spinal tumor triradiate in 
axial section, sometimes not regular and 
disturbed by secondary spines. Spinal shaft 
relatively short and circular in cross section. 
Subsidiary spines present at the tip of primary 
spines, mainly triangular in outl ine and tapering 
distally. 
Measurements (flm): 
(Based on the 2 specimens) 

HT Min. Max. Av. 
Diameter of the 100 84 1 00 92 
cortical shell 
Length of 1 00 77 1 00 88.5 
primary spines 

Width of spinal tunnel 45 35 45 40 

Range (this study) : Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published) : Late 
Triassic; early Norian (E. abneptis Con. Z.). 
Occurrence: Ispartacay Formation, Isparta and 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
Remarks: It differs from Paricrioma transversa 
(BLOME) by possessing well-developed spinal 
tumors, shorter spinal shaft and secondary spines 
extend out at the tip of primary spines. 
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Paricrioma sp. aff. P. deweveri n. gen., n. sp. 
Plate 7, figure 1 1  

aff Icrioma sp. A 

DE WEVER in DE WEVER, SAN FLIPPO, 
RIEDEL & GRUBER, 1 979, p. 86, pl. 4, figs. 1 8-
20 

DE WEVER, 1 982a, pp. 263-264, pl. 33,  figs. 1 -4  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: These forrns differ from Paricrioma 
deweveri n.  gen.,  n .  sp. by possessing two 
tumidispinae slightly tilted and deviated while 
the other two stay planar. 

Genus Wevere/la KOZUR & MOSTLER, 1 979 

Weverella KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 76 

Type Species: Weverella tetrabrachiata 
KOZUR & MOSTLER, 1 979. 

Weverel/a tetrabraclliata KOZUR & 
MOSTLER, 1 979 

Weverella tetrabraclliata aspinosa KOZUR & 
MOSTLER, 1 98 1  
Plate 7 ,  figure 1 3  

Weverella tetrabrachiata aspinosa KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 77, pl. 63 , fig. 3 

Range (this study): Late Triassic; middle 
Camian. 
Total Range (this study and published): Late 
Triassic; middle Carnian. · 

Occurrence: Göstling, Grossreifling, Austria; 
Haciyunuslar Measured Section, Huglu Unit, 
Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

SUBFAMILY SARLINAE DE WEVER, 
1 982b 

Genus Braginastrum n. gen.  

Type species: Braginastrum curvatus n. gen. ,  n .  
sp. 
Derivation of Name: This species is named for 
Dr. Nikita Yu. BRAGIN, Geological Institute of 
Academy of Science, Moscow, Russia, in 
honour of his contributions to the study of 
Triassie Radiolaria, his kind personality and nice 
comments on this study. 
Description: Cortical shell large, slightly 
compressed, hemispherical to lentil-shaped with 
outer layer comprised of coarse polygonal 
(mainly trigonal and hexagonal) pore frames 
with small nodes at vertices. Inner layer of 
cortical shel l  with smaller, polygonal (mainly 
pentagonal and hexagonal) pore frames and 
mainly circular and approximately uniform 
pores. Three long primary spines situated in the 
same plane proximally, triradiate with wide 
ridges and deep grooves, loosely twisted then 
curved to three different directions in their 
midway and become as needle- like spine, 
circular in cross section, tapering distally and 
pointed terrninally. 
Included Species: 

Braginastrum curvatus n. gen.,  n. sp. 
Range(this study): Late Triassic; latest Camian 
/earliest Norian (E. primitia Con Z.)- early 
Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Braginastrum n. gen. differs from 
genus Sarla PESSAGNO by possessing curved 
primary spines instead of a straight ones. 

Braginastrum curvatus n. gen., n.  sp. 
Plate 8, figures 1 -5, 7 

Derivation of Name: According to curved 
primary spines. 
Holotype: The specimen on plate 8,  figure 1 .  
Sampie 97-UKT- 1 38. Deposited at MTA. 
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Type Locality: Y aylakuzdere Measured 
Section, · Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 34 specimens. 
Description: Same as genus. 
Measurements (J.lm): 

(Based on the 6 specimens) 
HT Min. Max. Av. 

Diameter of the 1 08 95 1 10 1 02 

cortical shell 
Width of the spines 35  30  45  36 

(proximally) 
Length of the 225 1 70 235 1 89 

primary spines 

Range (this study): Late Triassic; latest 
Camianlearl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Y aylakuzdere Measured Section, 
A lakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Same as genus. 

Genus Sarla PESSAGNO, 1 979 

Sarla PESSAGNO 

PESSAGNO in PESSAGNO, FINCH AND 
ABBOTT, 1 979, p. 1 74 

Type Spedes: Sar/a prietoensis PESSAGNO, 
1 979. 

Sarla dumitricai (LAHM, 1 984) n. comb. 
Plate 8,  figures 6, I 0 

Triactoma dumitricai LAHM 

LAHM, 1 984, p.  73, pl. 1 3, fig. 1 

Range (this study): Late Triassic; latest 
Camianlearliest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): 
M iddle Triassic; early Ladinian- late Triassic; 
early Norian (E. triangularis Con. Z.). 
Occurrence: Recaoro, Italy; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 
Remarks: This species with double layered wall 
structure and twisted primary spines should 
belongs to genus Sar/a PESSAGNO. 

Sar/a robusta n. sp. 
Plate 8, figures 8-9 

Derivation of Name: For its strong and thick 
primary spines. 
Holotype: The specimen on plate 8, figure 8 .  
Sampie 97-UKT- 1 38. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 1 1  specimens. 
Description: Cortical shell large, spherical, 
double layered consisting of outer layer of 
variably size, massive, polygonal, elevated pore 
frames, inner with circular to polygonal pore 
frames. Primary spines short, thick and loosely 
twisted with relatively thin ridges and three wide 
grooves without distal circular spines. Length of 
the primary spines smaller than the diameter of 
cortical shell .  
Measurements (J.lm): 

(Based on the 2 specimens) 
HT Min. Max 

Diameter of the 
cortical shell 
Length of spines 

Width of spine 
(proximally) 

1 70 1 50 1 70 

1 25 1 00 125 

50 40 50 

Av. 
1 60 

1 1 2 .5  
45 

Max. width of  spine 75  54 75  64.5  
Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Sar/a robusta n. sp. differs from S. 
transita (KOZUR & MOCK) by having shorter 
primary spines of which length is smaller than 
the diameter of the cortical shel l .  It can be 
distinguished also from S. vetusta PESSAGNO 
by possessing larger cortical shell and thicker 
primary spines. 

Sarla transita (KOZUR & MOCK, 1 98 1 )  
Plate 8 ,  figures 1 1 - 1 2  

Vinassaspongus Iransitus KOZUR & MOCK 
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KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  pp. 69-70, pl. 64, figs. 1 .a, b 

Sarla transita (KOZUR & MOCK, 1 98 1 )  

SUGIY AMA, 1 997, pp. 1 86- 1 87 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
earty Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; tatest Camianlearliest Norian (E. 
primitia Con. Z.)- early Norian (E. abneptis Con. 
Z.). 
Occurrence: Westkarpats; Mino Terrane, 
Centrat Japan; Yaytakuzdere Measured Section, 
Alakircay Nappe, Antatya Nappes, Kerner, 
Antatya, Turkey. 

Sarla vetusta PESSAGNO, 1 979 
Plate 8, figure 1 3  

Sarla vetusta PESSAGNO 

PESSAGNO in PESSAGNO, FINCH & 
ABBOTT, 1 979, pp. 1 74- 1 75,  pl. 7, figs. 4, 6-7, 

1 3- 14 

BLOME, 1 984, p. 32 

DONOFRIO, 1 99 1 ,  p. 209, pl .  3, fig. 3 

SUGIYAMA, 1 997, p. 1 87, fig. 50- 1 0  

Sarla sp. aff. S. vetusta PESSAGNO 

BLOME, 1 983, p. 19, pl. 3, figs. 4, 13 ,  1 7  

BLOME, I 984, p .  32, p l .  4 ,  fig. 4 

Range (this study): Late Triassic; tatest Camian 
/earliest Norian (E. primitia Con. Z.)- earty 
Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; tatest Camian /earliest Norian (E. 
primitia Con. Z.)- tate middte Norian- ? late 
Norian. 
Occurrence: Baja Catifomia sur, Mexico; East­
Centrat Oregon, USA; Aghderband, Iran; Mino 
terrane, Centrat Japan; Y aytakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antatya, Turkey. 

Sarla vizcainoensis PESSAGNO, 1 979 
Ptate 8, figure 1 4  

Sarla vizcainoensis PESSAGNO 

PESSAGNO in PESSAGNO, FINCH & 
ABBOIT, 1 979, p. 1 75, pl. 7, figs. 8, 1 2  
KISHIDA & SUGANO, 1 982, pl. 2 ,  figs. 
1 3- 1 4  
BLOME, 1 984, p. 32 

Sarla cf. vizcainoensis PESSAGNO 
BRAGIN, 1 99 l a, p. 79, pl .  6, fig. 1 2  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.)- earty Norian (E. 
triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; earty Norian (E. abneptis Con. Z. )- late 
middte Norian- ? tate Norian. 
Occurrence: Baja Catifomia, Mexico; 
Southwest Japan; Sahalin, Fareast Russia; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antatya, 
Turkey. 

FAMILY PATULffiRACHIIDAE 
PESSAGNO, 1 97 1  emend. BAUMGARTNER, 
1 980 

SUBF AMIL Y PATULIBRACCHIINAE 
PESSAGNO, 1 97 1  emend. 
BAUMGARTNER, 1 980 

Genus Bistarkum YEH, 1 987 

Bistarkum YEH 

YEH, 1 987, p. 42 

Type Species: Bistarkum rigidum YEH, 1 987.  

Bistarkum sp. aff. B. ? cylindratum CARTER, 
1 993 

Plate 9, figures 1 -2 

aff. Bistarkum ? cylindratum CARTER 

CARTER, 1 993, pp. 79-80, pl. 1 0, figs. 1 ,  1 8  

Range (this study): Late Triassic; Rhaetian. 
Occurrence: Queen Chartotte Istands, British 
Cotumbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antatya Nappes, Antalya, 
Turkey. 
Remarks: This form differs from B. ? 
cylindratum CARTER by possessing wider and 
prominent distal end and slightly Ionger test. 
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Genus Crucella PESSAGNO, 1 97 1  

Crucella PESSAGNO 

PESSAGNO, 1 97 1 ,  p. 52 

Type Species: Crucel/a messinae PESSAGNO, 
1 97 1 .  

Crucella tenuis n.  sp. 
Plate 9, figures 3-4 

Derivation of Name: From the Latin tenuis= 
fragile, del icate. 
Holotype: The specimen on plate 9, figure 3 .  
Sampie 97-UKT- 1 3 7. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 7 specimens. 
Description :  Test medium, cruciform with no 
special feature at the centre. Rays equal in 
length, thick, straight, uniform and circular in 
cross section. Outer layer (meshwork) is mainly 
of Pseudoaulophacid type. Pore frames on rays 
on l inear arrangement. Termination of the arms 
blunt with rudimentary spine. 
Measurements (J.Lm): 

(Based on the 2 specimens) 

Length of rays 
Width of rays 

HT Min. Max. Av. 

1 50 
60 

1 5  
60 

155  1 52.5 
65 62 .5 

Length of spine 1 5  1 5  
(at tips) 

Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Crucella tenuis n. sp. could easily be 
distinguished from the other species of genus 
Crucel/a PESSAGNO by virtue of straight, 
uniform arms and rudimentary spine at tips. 

Genus Triassocrucella KOZUR, 1 984b 

Triassocruce/la KOZUR 

KOZUR, 1 984b, pp. 33-34 

Type species: Hagiastrum baloghi KOZUR & 
MOSTLER, 1 978. 

Triassocrucella baloghi (KOZUR & 
MOSTLER, 1 978) 

Plate 9, figure 5 

Hagiastrum baloghi KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 978, p. 1 44, pl. 2, figs. 
1 -5 

Crucel/a baloghi (KOZUR & MOSTLER, 1 978) 

LAHM, 1 984, p. 90, pl. 1 6, fig. 7 
KOLAR-JURKA VESK, 1 990, pp. 8 1 -82, pl. 1 0, 
fig. 1 

Triassocrucella baloghi (KOZUR & MOSTLER, 
1 978) 

KOZUR, 1 984b, p. 33, pl. 1 ,  figs. 3 ,  6 

Range (this study): Late Triassic; middle 
Camian. 
Total Range (this study and published): Late 
Triassic; middle Carnian. 
Occurrence: Göstling,Grossreifling, Austria; 
Slovenia; Haciyunuslar Measured Section, 
Huglu Unit, Beysehir-Hoyran Nappe, Bozkir, 
Konya, Turkey. 

Triassocrucella triassica (KOZUR & 
MOSTLER, 1 978) 

Plate 9, figure 6 

Hagiastrum triassicum KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 978, p. 1 46, pl. 1 ,  fig. 4; 
pl.2, fig. 1 1 , 12?; pl. 3, fig. 2 

Crucella triassica (KOZUR & MOSTLER, 1 978) 

LAHM, 1 984, p. 9 1 ,  pl. 1 6, fig. 9 

Triassocrucel/a triassica (KOZUR & MOSTLER, 
1 978) 

KOZUR, 1 984b, p. 33 

Range(this study): Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.) .  
Total Range (this study and published): Late 
Triassic; middle Camian- early Norian (E. 
abneptis Con. Z.). 
Occurrence: Göstling, Austria; ?Queen 
Charlotte Islands, British Columbia, Canada; 
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Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Genus Paronaella PESSAGNO, 1 97 1  emend. 
BAUMGAR1NER, 1 980 

Paronae/Ja PESSAGNO 

PESSAGNO, 1 97 1 ,  pp. 46-47 

emend. BAUMGARTNER, 1 980, p. 300 

Sontonaella YEH 

YEH, 1 987, p. 44 

Type species: Paron(lella solanoensis 
PESSAGNO, 1 97 1 .  

Paronaella claviformis (KOZUR & MOSTLER, 
1 978) n. comb. 

Plate 9, figure 7 

Rhopalodictyum c/aviformis KOZVR & MOSTLER 

KOZUR & MOSTLER, 1 978, p. 147, pl. 3, figs. 
1 3- 14  

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. I S. jluegeli Rad 
Subz.)- Iate Triassic; earJy Carnian. 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. jluegeli Rad Subz.)- late Triassic; 
m iddle Carnian.  
Occurrence: Grossreifling, Austria; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 

Paronaella fragilis (KOZUR AND MOSTLER, 
1 978) 

Plate 9, figure 8 

Rhopalodictyum fragilis KOZUR & MOSTLER 

KOZUR & MOSTLER, 1978, p. 148, pl. 5, fig. 4 

Paronaella fragi/is (KOZUR & MOSTLER, 1 978) 

LAHM, 1 984, p. 89, pl. 16, fig. 3 
Range (tbis study): Late Triassic; middle 
Camian. 
Total Range (this study and published) : Late 
Triassic; middle Carnian. 
Occurrence: Grossreifling, Austria, 
Haciyunuslar Measured Section, Huglu Unit, 

Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

Paronaella glaber (KOZUR & MOSTLER, 
1 978) n. comb. 

Plate 9, figure I 0 

Rhopalodictyum glaber KOZVR & MOSTLER 

KOZUR & MOSTLER, 1 978, p. 148,  pl. 3, 

fig. 1 5  

Range (this study): M iddle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli Rad 
Subz.)- late Triassic; early Camian. 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z. I S. jluegeli Rad Subz. )- late Triassic; 
m iddle Camian. 
Occurrence: Grossreifling, Austria; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 

Paronaella norica KOZUR & MOCK, 1 98 1  

Plate 9, figures 9, 1 1  

Paronael/a norica KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  p. 6 1 ,  pl. 46, fig. 2 

Range (this study): Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. triangu/aris Con. Z.). 
Total Range (this study and publisbed): Late 
Triassic; latest Carnianlearl iest Norian (E. 
primitia Con Z.)- earJy Norian (E. triangularis_ 
Con. Z.). 
Occurrence: Westkarpats; Yaylakuzdere 
Measured Section, AJakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Paronaella sp. aff. P. nudum (KOZUR & 
MOSTLER, 1 978) n. comb. 

Plate 1 0, figure I 

aff. Rhopalodictyum nudum KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 978, p. 149, pl. 3, fig. 
1 9  

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli Rad 
Subz.). 
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Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

· Remarks: This form differs frorn the halotype 
by having wider arms. 

Paronae/la pacofiensis CARTER, 1 993 
Plate 1 0, figure 2 

Sontonella sp. A 

YEH, 1 992, p. 62, pl. 2, fig. 8 

Paronaella pacofiensis CAR TER 

CARTER, 1 993, pp. 8 1 -82, pl. 10, fig. 5 

SUGIYAMA, I 997, p. I 84, fig. 50- I 5  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian .  
Occurrence: Uson Island, Phi lippines; Queen 
Charlotte Islands, British Columbia, Canada; 
Mino Terrane, Central Japan; Dikmetas 
Measured Section, Cataltepe Nappe, Antalya 
Nappes, Antalya, Turkey. 

Paronaella reijlingensis (KOZUR & 
MOSTLER, 1 978) 
Plate 1 0, figure 3 

Rhopalodictyum reiflingensis KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 978, p. 1 50, pl. 3,  

fig.  1 7  

Paronaella reiflingensis (KOZUR & MOSTLER, 
1 978) 

LAHM, I 984, p. 88, pl. I 6, fig. I 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; rnidd le Camian- early Norian (E. 
abneptis Con. Z.). 
Occurrence: Grossreifling, Austria; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Paronael/a trammeri (KOZUR & 
MOSTLER, 1 978) 
Plate 1 0, figure 4 

Rhopa/odictyum trammeri KOZUR & MOSTLER 

KOZUR & MOSTLER, I 978, p. I 52, pl. I ,  figs. 
3, 8; pl. 3, figs. 8- I I , I 6? 

Paronaella trammeri (KOZUR & MOSTLER, I 978) 

KOZUR & MOSTLER, 1 98 I ,  p. 6 I  

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; rniddle Carnian- early Norian (E. 
triangularis Con. Z.). 
Occurrence: Göstling, Austria; Y aylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Paronae//a sp. aff. P. yaogusensis CARTER, 
I 993 

Plate I 0, figure 5 

aff. Paronaella yaogusensis CAR TER 

CARTER, 1 993, p. 83, pi . I O, figs. 4, I 7  

Range (this study): Late Triassic; Rhaetian. 
Occurrence: Dikrnetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: This form differs frorn halotype of 
Paronaella yaogusensis CARTER in having 
shorter and broader arms proxirnally otherwise 
identical. 

Paronae/la sp. A 

Plate I 0, figure 6 

Brief definition: Test large with thin rays. Rays 
long, circular in cross section, ray tips flattened 
and ell iptical with a 3 or 4 short spines. 
Measurements (J..Lrn): 
(Based on the 1 specirnen) 
Length of rays 23 3 
Width of rays at base 60 
Max. width of ray tips 1 33 

Range (this study): Late Triassic; Rhaetian. 
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Occurrence: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: Paronaella sp. A differs from the 
other species of genus Paronael/a PESSAGNO 
by possessing flattened ray tips with short 
spines. 

SUBF AMIL Y NA TRAGLIINAE KOZUR, 
1 984a 

Genus Natraglia PESSAGNO, 1 979 

Natraglia PESSAGNO 

PESSAGNO in PESSAGNO, FINCH & 
ABBOTI, 1 979, pp. 1 7 1 - 1 72 

Type Species: Natraglia liminosa PESSAGNO, 
1 979. 

Natraglia unica PESSAGNO, 1 979 
Plate 1 0, figure 7 

Natrag/ia unica PESSAGNO 

PESSAGNO in PESSAGNO, FINCH & 
ABBOTI, 1 979, p. 1 72, pl. 6, fig. 7 

OE WEVER, 1 982b, pp. 265-266, pl. 33, fig. 6 

KOZUR, 1 984a, pl .  2, fig. 2 
GORICAN & BUSER, 1 990, p. 148, pl. 1 ,  fig. 6 

Range (this study): late Triassic; early Norian 
(E. abneptis Con. Z.- E. triangularis Con. Z.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian- late Triassic; late 
middle Norian. 
Occurrence: Baja Califomia Sur, Mexico; 
Sperchios, Greece; Mokronog, Slovenia; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

FAMIL Y PARA TRIASSOASTRIDAE 
KOZUR & MOSTLER, 1 98 1  

Genus Paratriassoastrum KOZUR & 
MOSTLER, 1 98 1  

Paratriassoastrum KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  p. 63 

Type Species: Paratriassoastrum austriacum 
KOZUR & MOSTLER, 1 98 1 . 

Paratriassoastrum cordevo/icum KOZUR & 
MOSTLER, 1 98 1  
Plate 1 0, figure 8 

Paratriassoastrum cordevolicum KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 64, pl. 4 7, figs. 
1 ,  2 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; middle Carnian- early Norian (E. 
abneptis Con. Z. ) .  
Occurrence: Grossreifling, Austria; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
Paratriassoastrum omegaense CARTER, 1 993 

Plate 1 0, figures 1 0- 1 1  

Paratriassoastrum omegaense CARTER 

CARTER, 1 993, p. 78, pl. 1 1 , figs. 4, 7, 8, 1 4, 1 9  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Paratriassoastrum sp. A 

Plate 1 0, figure 9 

Brief definition: Test as with genus. Four rays 
of test long. Centrat shell  smal l .  Rays uniform in 
width at the base, tips flattened, enlarged and 
elliptical without secondary spines. 
Measurements (J.lm ):  
(Based on the 1 specimen) 
Diameter of cortical shell 87 

Length of rays 240 

Width of rays at base 73 

Max. width of ray tips 1 3  7 

Range (this study): Late Triassic; Rhaetian. 
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Occurrence: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: lt differs from Paratriassoastrum 
omegaense CARTER by having enlarged and 
flattened ray tips. 

Paratriassoastrum sp. B 

Plate I 0, figure I2  

Paratriassoastrum sp. B 

CARTER, 1 993, p. 79, pl. 1 1 , figs. 1 5, 1 8  

Brief definition : Small form with moderately 
large central shel l  and short rays terminated with 
strong, triradiate spine. Rays approximately 
equal in length to diameter of central shell 
(Carter, I 993) 
Measurements (J.tm): 
(Based on the 1 specimen) 
Diameter of cortical shell 90 

Length of rays 1 00 

Width of rays at base 75 

Max. width of ray tips 85 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: Specimen from Dikmetas Measured 
Section is slightly wider at the base of rays and 
without triradiate spines (broken?). 

FAMILY PANTANELLIIDAE PESSAGNO, 
1 977 emend. PESSAGNO AND BLOME, I 980 

SUBF AMIL Y CAPNODOCINAE 
PESSAGNO, I 979 emend. BLOME, I 983 

Genus Capnodoce DE WEVER, I 979 emend. 
PESSAGNO, I 979 emend. BLOME, I 983 

Capnodoce DE WEVER 

DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 2 1  
emend. PESSAGNQ in  PESSAGNO, FINCH & 
ABBOTT, 1 979, pp. 1 75- 1 76 

emend. BLOME, 1 983, p. 23 

Type species: Capnodoce anapates DE 
WEVER, I 979. 

Capnodoce anapates OE WEVER, I 979 
Plate I I , figure I 

Capnodoce anapates DE WEVER 
DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 8 1 ,  pl. 2, figs. 5-7 

NAKASEKO & NISHIMURA, 1 979, p. 75, pl .  6, 
figs. 3-5 

BAUMGARTNER, 1 980, pl. 1 ,  fig. 5, 6 

DE WEVER, 1 982b, pp. 1 4 1 - 143, pl. 2, figs. 10-
1 3  
KISHIDA & SUGANO, 1 982, pl. 2 ,  fig. 7 

NISHIZONO, OHISHI, SA TO & MURA TA, 
1 982, pl. 1 '  fig. 1 6  

NISHIZONO & MURA TA, 1 983, pl. 2 ,  fig. 1 0  

YOSHIDA, 1 986, pl. 1 0, figs. 9 ,  I 0 

SA TO, MURA TA & YOSHIDA, 1 986, fig. 1 6-9 
BRAGIN, 1 986, pl. 1 ,  fig. 2 

BRAGIN, 1 99 1 a, 'p. 83, pl. 6, figs. 8, 9. 

HALEMIC & GORICAN, 1 995, pl. 2, figs. 6-7 

? SUGIYAMA, 1 997, p. 1 75,  fig. 27- 1 5  

Capnodoce sp. aff. C. anapates DE WEVER 

BLOME, 1 983, p. 23 , pl. 8, figs. 3, J O, 1 1 , 1 8; pl. 
1 1 , figs. 8, 1 5  

Capnodoce sp. aff. C. anapates D E  WEVER 

YEH, 1 990, p. 14, pl. 14, fig. 3 

Range (this study): Late Triasic; early Norian 
(E. abneptis Con. Z.) 
Total Range (this study and published): Late 
Triassic; late Carnian- late Norian. 
Occurrence: Ispartacay Formation, Isparta and 
Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey; Southwest and Central Japan; East­
Central Oregon, USA; Sikhote-Alyn, Far east 
Russia; Busuanga Island, Philippines; Northwest 
Croatia. 

Capnodoce crystallina PESSAGNO, 1 979 
Group 

Plate I l , figures 2-3 

Capnodoce crystallina PESSAGNO 
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PESSAGNOinPESSAGNO, FINCH & ABBOTT, 
I 979, p. 1 76, pl . I ,  figs. I -3 

BLOME, I 984, p. 34 

SATO, MURATA & YOSHIDA, I 986, fig. I 6. 
l l - I 2  

Capnodoce antiqua BLOME 

BLOME, I 983, p. 24, pl. 5, figs. 4, 12, I 7  

BLOME, I 984, p .  33, pl .  4 ,  fig. 6 

YOSHIDA, I 986, pl .  I 0, figs. 4, 5 

BRAGIN, I 986, pl. 2, fig. 1 

BRAGIN, I 99 1 a, p. 83, pl. 6, fig. 1 0  

Capnodoce cf. antiqua BLOME 

KNIPPER, SATIAN & BRAGIN, 1 997, pl. 1 ,  

fig. 2 

Capnodoce crystal/ina PESSAGNO Group 

SUGIYAMA, 1 997, p. I 75,  fig. 49- I 7  

Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.) 
Total Range (this study and published): Late 
Triassic; latest Camian/earliest Norian (E. 
primitia Con Z.)-early Norian (E. triangularis 
Con. Z.)- ? late middle Norian. 
Occurrence: Baja Califomia Sur, Mexico; 
Southwest and Centrat Japan; East-Central 
Oregon, USA; Far east Russia; Sevan-Akera, 
Lesser Caucasus; Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 

Capnodoce extenta BLOME, 1 983 Group 
Plate 1 1 , figures 4-5 

Capnodoce extenta BLOME 

BLOME, I 983, pp. 25-26, pl. 6, figs. 3, 7, 9, 1 7  

BLOME, I 984, p .  34, pl. 4, fig. I 0 

Capnodoce miniscula BLOME 

BLOME, I 983, p. 32, 34, pl .  7, figs. 5, 6, 1 3, 1 9; 
pl .  8, figs. 1 ,  9, 1 3  

BLOME, 1 984, p.  3 5 ,  pl. 4 ,  fig. 1 6  

YOSHIDA, I 986, pl. 1 0, fig. 2 

YEH, I 990, p. 1 4, pl .  1 5, fig. 2 

Capnodoce sinuosa BLOME 

BLOME, 1 983, p. 34, pl. 8, figs. 2, 7, 8, I 7; pl. 
I 1 , fig. 7 

BLOME, 1 984, p. 35, pl .  4, fig. 1 7  

Capnodoce sp. cf. C. extenta BLOME 

YEH, 1 989, p. 55, p1 . 1 0, fig. 1 4  

Range (this study): Late Triassic; tatest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; latest Camian/earliest Norian (E. 
primitia Con. Z.)-early Norian (E. abneptis Con. 
Z.)- ? late middle Norian. 
Occurrence: East-Central Oregon, USA; 
Central Japan; Busuanga Island, Philippines; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
Remarks: 1t includes forms which have cortical 
shel l  size 1 06- 1 28 J.lm and length of arms varies 
from 1 30 to 1 96 J.lm. 

Capnodoce longibracllium n. sp. 
Plate 1 1 , figures 6-9 

Capnodoce serisa DE WEVER 
KOZUR & MOSTLER, 1 98 1 ,  pl. 63, fig. 2 

Derivation of Name: From the Latin 
longibrachium= long arm. 
Holotype: The specimen on plate 1 1 , figure 6 .  
Sampie 96-UKT-672. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: More than 1 00 specimens. 
Description: Cortical shell spherical with three 
prominent primary spines. Meshwork of cortical 
shell  consisting of relatively massive, large, 
hexagonal to polygonal pore frames with 
massive nodes at vertices, nodes high in rel ief. 
Five to six frames visible on top and bottom 
surfaces along an axis in l ine with axis of 
primary spines. Three straight primary spines 
situated in one plane mainly equal in length 
sometimes one of them a little bit Ionger than the 
others, thick, symmetrical ly arranged, long and 
circular in axial section. Their width increases 
distally and terminates with long triradiate part, 
pointed distal ly. 
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Measurements (J..lrn): 
(Based on the 8 specirnens) 

HT 
Diameter of 
cortical shell 
Length of spines 
(without triradiatepart) 
Width of the spines 
at the proximal part 
Length of three 
bladed part 

Width of the spines 
at the distal part 

127 

1 80 

40 

73 

54 

Min. Max. 

127 140 

140 1 80 

33 47 

60 1 00 

47 60 

Av. 

1 3 7  

1 59 

40 

75 

54 

Total length of spines 253 200 273 235.5 

Range (this study): Late Triassic; early Norian (E. 
abneptis Con. Z.- base of the E triangularis Con. 
Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z- base 
of the E. triangularis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: C. /ongibrachium n. sp. differs frorn 
C. extanta PESSAGNO Group by possessing 
Ionger and thicker prirnary spines and stronger, 
Ionger and rnore distinctive triradiate tips. It can 
be distinguished frorn Capnodoce serisa DE 
WEVER by having distal ly expanding prirnary 
spines instead of contracting ones. 

Capnodoce media BLOME, 1 983 
Plate 1 1 , figure I 0 

Capnodoce media BLOME 

BLOME, 1 983, p. 32, pl. 7, figs. 4, 10, 1 2, 1 8  

BLOME, 1 984, p .  35,  pl. 4 ,  fig. 1 5  

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Total · Range (this study and published): Late 
Triassic; tatest Camian/earl iest Norian (E. 
primiiia Con. Z.)-early Norian (E. abneptis Con. 
Z.)- ? late middle Norian . 
Occurrence: East-Central Oregon, USA; 
Y aylakuzdere Measured Section, Alakircay 

Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Capnodoce sp. cf. C. minuta YEH, 1 989 
Plate 1 1 , figure 1 1  

cf. Capnodoce minuta YEH 

YEH, 1 989, pp. 55-56, pl. 1 1 , figs. 5, 9 

Range (this study): Late Triassic; tatest 
Camian/earliest Norian (E. primitia Con. Z.) 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Broken primary spines does not al low 
the identification of form. Both cortical shel l  and 
one prirnary spine have resernblance to those of 
C. minuta YEH. 

Capnodoce serisa DE WEVER, 1 979 
Plate 1 1 , figure 1 2- 1 3 

Capnodoce serisa OE WEVER 

DE WEVER in DE WEVER, SAN FLIPPO, 
RIEDEL & GRUBER, 1 979, p. 82, pl. 2, figs. 9-
12 NON pl. 2, fig. 8 (=Loffa sp.) 

NAKASEKO & NISHIMURA, 1 979, p.  75, pl. 6, 
figs. 1 , 2 

NON KOZUR & MOSTLER, 1 98 1 ,  pl. 63 , fig. 2 
(=Capnodoce longibrachium n. sp.) 

DE WEVER, 1982b, pp. 143- 145, pl. 3, figs. 1 -3 

Y AO, 1982, pl. 2, fig. 24 

YAO, MATSUOKA & NAKATANI, 1 982, pl. 1 ,  
fig. 22 

KISHIDA & SUGANO, 1982, pl. 2, fig. 6 

SA TO, NISHIZONO & MURA TA, 1 982, pl. 2, 
fig. 6 

NISHIZONO & MURA TA, 1 983, pl. 2, fig. 9 

SA TO, MURA TA & YOSHIDA, 1 986, fig. 1 6- 1 0  

SUGIYAMA, 1 997, p .  1 75, fig. 49- 1 6  

Capnodoce fragi/is BLOME 

BLOME, 1 983, p. 26, pl. 6, figs. 4, 1 0, 1 8; pl. 1 1 , 
fig. 5 
BLOME, 1 984, p. 34, pl. 4, fig. 1 1  

YOSHIDA, 1 986, pl. 1 0, fig. 6 

CARTER, ORCHARD & TOZER, 1 990, pl. 1 ,  
fig. 1 0  
CARTER, 1 99 1 ,  p. 1 99, pl. 1 ,  figs. 1 ,  6 
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YEH & CHENG, 1 996, pl. 1 0, figs. 1 ,  5 

Range (this study): Late Triassic; early Norian 
(Top of the E abneptis Con. Z.- E. triangularis 
Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (Top of the E abneptis 
Con. Z.)- late Norian. 
Occurrence: Sicily, Italy; Ispartacay, lsparta 
and Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey; Southwest and Central · Japan; East­
Central Oregon, USA; Queen Charlotte Islands, 
British Columbia, Canada; Busuanga Island, 
Philippines 

Genus Lof/a PESSAGNO, 1 979 

Loffa PESSAGNO 

PESSAGNO in PESSAGNO, FINCH & 
ABBOTI, 1 979, p. 1 77 

Type species: Lo.ffa mulleri PESSAGNO, 1 979. 

Lof/a mulleri PESSAGNO, 1 979 

Plate 1 2, figure I 

Loffa mulleri PESSAGNO 

PESSAGNO in PESSAGNO, FINCH & 
ABBOTI, 1 979, p. 1 77, pl. 2, figs. 1 -6, 8, 14, 1 5  

D E  WEVER, 1 982b, pp. 147- 1 48, pl. 3 ,  figs. 4 ,  5 

Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con Z. )­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; tatest Carnian/earliest Norian (E. 
primitia Con. Z.)-early Norian (E. abneptis Con. 
Z.)- ? late middle Norian 
Occurrence: Baja Cal ifomia Sur, Mexico; 
Sicily, Italy; Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Loffa vesterensis BLOME, 1 983 

Plate 1 2, figures 2-3 

Loffa vesterensis BLOME 

BLOME, 1 983, pp. 38, 40, pl. 9, figs. 7, 1 1 , 14, 
1 9, 20; pl. 1 1 , figs. 12, 1 3  

BLOME, 1 984, p .  36, p l .  5 ,  fig. 1 

Range (this study) : Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; latest Camian/earliest Norian (E. 
primitia Con. Z.)- early Norian (E. abneptis Con. 
Z.)- ? late middle Norian. 
Occurrence: East- Central Oregon, U SA; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Loffa sp. A 

Plate 1 2, figure 4 

Brief Definition: Cortical shell moderate in size 
and circular in outline. Meshwork consisting of 
mixture of large, pentagonal and hexagonal pore 
frames (predominantly hexagonal) with medium 
nodes at pore frame vertices. Bars of pore frames 
relatively thick both in Y and Z directions. 
Primary spines moderately long, straight, wide 
with unduJations and circular to subcircular in 
axial section. No distal end present. 
Measurements (J.lm): 
(Based on the I specimen) 
Diameter of cortical shell 1 00 
Max. length of primary spines 790 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: lt differs from Lo.ffa vesterensis 
BLOME by having more pores on cortical shell, 
thicker and undulated primary spines. 

Genus Renzium BLOME, 1 983 

Renzium BLOME 

BLOME, 1 983, p. 40 

Type Species: Renzium webergorum BLOME, 
1 983 . 
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Renzium adversum BLOME, 1 983 
Plate 1 2, figure 5 

Renzium adversum BLOME 

BLOME, 1 983, pp. 40, 42, pl. 10, figs. 1, 6, 7, 12  

BLOME, 1 984, p. 36 ,  p l .  5 ,  fig. 2 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). · . 

Total Range (this study and publisbed): Late 
Triassic; early Noriart (E. abneptis Con. Z.)- ? 
Iate middle Norian. 
Occurrence: East-Central Oregon; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Renziunz tricarinatum n. sp. 
Plate 1 2, figures 6-7 

Derivation of Name: Due to its well-developed 
triradiate distal end. 
Holotype: The specimen on plate 1 2, figure 6. 
Sampie 98-UKT-48.  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Napp�s, 
Kerner, Antalya, Turkey (See locahty 
description). 
Material: 5 specimens. 
Description :  Test as with genus. Cortical shell 
small to moderately big, circular to subcircular 
in outline, meshwork consisting of mixture of 
pentagonal to hexagonal (predominantly 
hexagonal) pore frames with massive nodes at 
pore frame vertices. Bars of pore frames narrow 
in Y direction, wide in Z direction. Five pore 
frames visible on top and bottom surfaces along 
an axis in line with the polar spines. Primary 
spines quite long, thin, tubular, unequal, sl ightly 
expanding in its mid way then mainly constant 
in width . Three moderately long triradiate spines 
with wide grooves and thin ridges present at 
distal end, tapering distally and pointed. 

Measurements (J.Lm): 
(Based on the 2 specimens) 

HT Min. Max. Av. 
Diameter of the 
cortical shell 
Length of short 
primary spines 
(incl. triradiate part) 
Length of long 
primary spines 
(incl. triradiate part) 

Max. width of 
primary spines 

1 20 

200 

2 1 3  

47 

1 20 1 3 7  128.5 

1 75 200 1 87.5 

1 93 2 1 3  203 

40 47 43 .5  

Range (this study): Late Triassic; latest Camian 
/earliest Norian (E. primitia Con. Z.)- early 
Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Renzium tricarinaturn n. sp. differs 
from R. adversum BLOME by possessing larger 
cortical shel l and Ionger primary spines. 
Furthermore, first is different from the latter by 
having primary spines unequal and expanding in 
its middle part (instead of equal and uniform 
primary spines ). 

Renzium sp. A 

Plate 1 2, figure 8 

Description :  Test as with genus. Cortical shell 
large, circular in outline; meshwork consisting of 
large pentagonal and hexagonal pore frames 
with massive nodes at the pore frames vertices, 
nodes moderate in relief. Bars of pore frames 
relatively wide in both Y and in Z directions. Six 
pore frames visible on top and bottom surfaces 
along an axis in l ine with the polar spines. 
Primary spines moderately long, expanding 
medially and slightly tapering distally. 
Measurements (J.Lm): 
(Based on the I specimen) 
Diameter of cortical shell 

Length of short primary spines 
(including triradiate part) 
Length of long primary spines 
(including triradiate part) 

1 20 

92 

1 08 

Max. width of primary spines 40 
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Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Renzium sp. A differs from R 
adversum BLOME by having larger cortical 
shel l  and shorter spines, which is not uniform in 
width. 1t is also distinguished from the R 
webergorum BLOME by possessing more 
spherical cortical shell ,  relatively Ionger primary 
spines tapering distal ly and proximally instead 
of continuos distal ly tapering ones. 

Renziunz sp. B 

Plate I 2, figure 9 

Brief Definition: Test as with genus. Cortical 
shel l  small, subcircular to sl ightly elliptical in 
outline, meshwork consisting of moderately 
large, pentagonal and hexagonal (predominantly 
pentagonal) pore frames. Bars of pore frames 
relatively thin in Y and wide in Z directions. Six 
to seven pore frames visible on top and bottom 
surfaces along an axis in l ine with the polar 
spines. Primary spines moderately long, unequal 
increasing in width distal ly. Distal end without 
triradiate spines. 
Measurements (Jlm): 
(Based on the I specimen) 
Diameter of cortical shell I 00 
Length of short primary spines 1 1 0 
(including triradiate part) 
Length of long primary spines 1 50 
(including triradiate part) 

Max. width of primary spines 60 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z. ). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Renzium sp. B differs from the other 
species of genus Renzium BLOME by having 
much pores on cortical shell  and so expanding 
primary spines. 

Renzium sp. C 

Plate I 2, figure I 0 

Description: Test as with genus. Cortical shell  
small, spherical in outline; meshwork consisting 
of large pentagonal and hexagonal pore frames 
with massive nodes at the pore frames vertices, 
nodes high in rel ief. Bars of pore frames 
relatively thin in Y and wide in Z directions. Six 
pore frames visible on top and bottom surfaces 
along an axis in l ine with the polar spines. 
Primary spines moderately long, expanding 
distally without triradiate spines at tips. 
Measurements (Jlm): 
(Based on the I specimen) 
Diameter of cortical shell 90 
Length of short primary spines 140 
(including triradiate part) 
Length of long primary spines 1 70 
(inciuding triradiate part) 
Max. width of primary spines 50  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Renzium sp. C differs from R 
adversum BLOME by virtue of smaller cortical 
shel l  and shorter spines which is not uniform in 
width, slightly expanding distal ly. 

SUBF AMIL Y PANTANELLINAE 
PESSAGNO, I 977 

Genus Betracciunz PESSAGNO, 1 979 

Betraccium PESSAGNO 

PESSAGNO in PESSAGNO, FINCH & 
ABBOTT, 1 979, pp. 1 77- 1 78 

Type species: Betraccium smithi PESSAGNO, 
I 979. 

Betraccium deweveri PESSAGNO & 
BLOME, I 980 

Plate I 2, figures I I - I 2  

Betraccium deweveri PESSAGNO & BLOME 
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PESSAG NO & BLOME, 1 980, pp. 230-23 1 ,  pl. 
1 ,  figs. I ,  2 ,  5-8, 1 3 , 1 4  

BLOME, 1 984, pp. 37-38, pl. 5 ,  figs. 6 ,  7 ,  1 3 , 20 

YOSHIDA, 1 986, pl. 1 3 ,  figs. 6-9 

BRAGIN, I 986, pl. I ,  fig. 5 

SATO, MURATA & YOSHIDA, 1 986, fig. 16, 
no. I 6  

SPORLI & AlT A ,  I 988, pl. 1 ,  fig. 4 

BLOME, MOORE, SIMES & WATTERS, I 987, 
pl. I ,  fig. 1 I 

CHENG, 1 989, p. I 45 ,  pl. 1 1 , figs. 8, 9, 1 6  NON 
pl. 8, fig. 8 

BRAGIN, 1 99 1 a, p. 84 , pl. 7, figs. 13 ,  14  

YEH, 1 992, p. 59, p l .  1 ,  figs. 9 ,  13 ,  14  

CARTER, 1 993, p. 58 ,  p l .  6 ,  fig. 1 

BRAGIN & TEKIN, 1 996, pl. 1 ,  fig. 6 

YEH & CHENG, 1 996, p. 6, pl. 2, fig. 3 

SUGIYAMA, 1 997, p. I 75, fig. 50-22 

Range (this study): Late Triassic; late Norian. 
Total Range (this study and published): Late 
Triassic; late Norian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Centrat Japan; Kawakawa 
Bay, New Zealand; Uson and Busuanga Islands, 
Phi lippines; Fareast Russia; Ankara Ophiolitic 
Melange, Eryaman, Ankara, Turkey. 

Betraccium inornatum BLOME, 1 984 

Plate 1 2, figure 1 3  

Betraccium inornatum BLOME 

BLOME, I 984, p. 38, pl. 5 ,  figs. 9, I 2, 1 7, 1 9  

BLOME, REED & TAILLEUR, I 989, pl. 33 .2, 
fig. 1 4  

CARTER, 1 993, p .  58, pl. 6 ,  figs. 3 ,  8 

Betraccium sp. aff B. inornatum BLOME 

CARTER, 1 993, p. 59, pl. 6, figs. 4, 7, 9, 1 2  

Betraccium sp. cf. B. inornatum BLOME 

CARTER, I 993, p. 59, pl. 6, figs. 1 3  

Range (this study) : Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian-Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Alaska, USA; Dikmetas 
Measured Section, Cataltepe Nappe, Antalya 
Nappes, Antalya, Turkey. 

Betraccium perilense CAR TER, 1 993 

Plate 1 2, figures 1 4- 1 5  

Betraccium sp. C 

CHENG, I 989, p. 145, pl. 1 1 , fig. 6 

Betraccium sp. B 

YEH, 1 992, p. 60, pl. 1 ,  fig. l l  

Betraccium peri/ense CARTER 

CARTER, 1 993, p. 6 1 ,  pl. 6, figs. 5, 6 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian-Rhaetian. 
Occurrence: Uson Island, Phi lippines; Queen 
Charlotte Islands, British Columbia, Canada; 
Dikmetas Measured Section, Cataltepe Nappe, 
Antalya Nappes, Antalya, Turkey. 

Betraccium sp. A 

Plate 1 3 , figure 1 

Brief Definition: Cortical shell subsphaerical in 
outline with a large, predominantly pentagonal 
pore frames having relatively wel l-developed 
nodes at pore frame vertices. Bars of pore frames 
thin in Y direction, thick in Z direction. 5-6 pore 
frames visible on the top and bottarn surface 
along axis in line with axis of primary spines. 
Primary spines triradiate in axial section, solid, 
in medium size, straight, symmetric, equal and 
terminating with a sharp point, tapering both 
proximally and distal ly. Length of spines sl ightly 
shorter than the diameter of the cortical shell .  
Measurements (J.lm): 
(Based on the 1 specimen) 
Diameter of cortical shell I 1 7 
Length of spines I 03 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z. ). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: It differs from the other species of 
genus Betraccium PESSAGNO with medially 
expanding primary spines. 

98 



Betraccium sp. B 

Plate 1 3 , figure 2 

Brief Definition: Cortical shel l  small, 
subsphaerical in outl ine with a large pore 
frames. Bars of pore frames thin in Y direction, 
thick in Z direction. Five to six pore frames 
visible on the top and bottarn surface along axis 
in l ine with axis of primary spines. Primary 
spines triradiate in axial section, solid, in 
medium size, straight, symmetric, equal and 
tenninating with a sharp point, tapering distally. 
Length of spines sl ightly shorter than the 
diameter of the cortical shell .  
Measurements (J.Lm): 

(Based on the I specimen) 
Diameter of cortical shell 77 
Length of spines 73 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z. ). 
Remarks: It differs from Betraccium sp. A by 
possessing not elevated pore frames and 
continuously tapering primary spines instead of 
medially expanding ones. 

Genus Cantalum PESSAGNO, 1 979 

Cantalum PESSAGNO 
PESSAGNO in PESSAGNO, FINCH & 
ABBOTT, 1 979, p. 1 78 

Type Species: Cantalum holdsworthi 
PESSAGNO� 1 979. 

Cantalum alium BLOME, 1 984 
Plate 1 3 , figure 3 

Cantalum alium BLOME 

BLOME, 1 984, p. 39, pl. 6, figs. 1 ,  12, 1 5, 16, 1 7  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian-Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Cantalum sp. A 

Cantalum sp. A 

Plate 1 3 , figure 4 

CARTER, 1 993, p. 64, pl. 7, fig. 20 

Range (this study) : Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Genus Gorgansium PESSAGNO & BLOME, 
1 980 

Gorgansium PESSAGNO & BLOME 

PESSAGNO & BLOME, 1 980, p. 234 

Type species: Gorgansium silviesense 
PESSAGNO & BLOME, 1 980. 

Gorgansium tllayeri YEH, 1 989 
Plate 1 3 ,  figure 5 

Gorgansium thayeri YEH 

YEH, 1 989, pp. 60-6 1 ,  pl. 7, fig. 1 2  

Gorgansium sp. aff. G. thayeri YEH 

YEH, 1 989, p .  6 1 ,  pl. 7, fig. 1 1  

Gorgansium sp. aff. G. thayeri YEH 

BLOME & REED, 1 995, p. 62, pl. 2, fig. 25 

Range (this study): Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; ?early Carnian- latest Camian/earliest 
Norian (E. primitia Con. Z.)- early Norian (E. 
abneptis Con. Z.). 
Occurrence: East-Central Oregon and North­
Central Nevada, USA; Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 

Gorgansium sp. A 

Plate 1 3, figure 6 

Brief Definition: Cortical shell spherical in 
outline consisting of Iarge hexagonal and 
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pentagonal pore frames, moderately thin in Y 
d irection and thick in Z d irection. S ix to seven 
pores visible on the top and bottarn surface 
along an axis of primary spines. Primary spines 
unequal and slightly asymmetrically arranged, 
two shorter spines situated closely. All three 
spines triradiate in axial section with wide ridges 
and thin grooves. Diameter of the cortical shell 
in all cases Ionger than the length of given 
primary spines. 
Measurements (Jlm): 

(Based on the 1 specimen) 
Diameter of cortical shell 123 
Length of long spine 1 07 
Length of medium spine 90 
Length of short spine 70 

Range (this study) : Late Triassic; early Norian 
(E. abneptis Con. Z. ) .  
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Gorgansium sp. A differs from G. 
beaverense YEH and G. thayeri YEH by 
possessing Ionger primary spines, larger cortical 
shel l  and more porous cortical shell .  lt can be 
distinguished from G. richardsoni PESSAGNO 
& BLOME by having twisted spines instead of 
straight ones. 

Gorgansium sp. B 

Plate 1 3 , figure 7 

Brief Definition: Cortical shel l  subsphaerical in 
outline consisting of large hexagonal and 
pentagonal pore frames thin in Y direction and 
thick in Z direction. Six pores visible on the top 
and bottarn surface along an axis of primary 
spines. Primary spines unequal and slightly 
asymmetrical ly arranged, two shorter spines 
situated closely. All three spines triradiate in 
axial section with wide ridges and thin, deep 
grooves. 
Measurements (Jlm): 
(Based on the 1 specimen) 
Diameter of cortical shell 87 
Length of long spine 1 07 
Length of medium spine 80 
Length of short spine 67 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Gorgansium sp. B differs from G. sp. 
A by possessing smaller cortical shell and lesser 
amount pores on cortical shel l .  

Gorgansium sp.  C 

Plate 1 3, figure 8 

Brief Definition: Cortical shell subsphaerical, 
consisting of large hexagonal and pentagonal 
pore (predominantly hexagonal) frame, 
moderately thin Y direction and thick in Z 
direction. Five pores visible on the top and 
bottarn surface along an axis of primary spines. 
Primary spines unequal and s lightly 
asymmetrically arranged, two shorter spines 
situated closely. All three spines triradiate in 
axial section with wide ridges and thin grooves. 
Primary spines slightly expanding medially then 
tapering again distal ly. Diameter of the cortical 
shell in all cases shorter than the length of given 
primary spines. 
Measurements (Jlm): 
(Based on the 1 specimen) 
Diameter of cortical shell 1 05 
Length of long spine 1 70 
Length of two short spines 120 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Gorgansium sp. C. differs from G. sp. 
A and G. sp. B. by possessing primary spines 
with sl ightly inflated medial part and Iesser 
amount pore frames on the cortical shel l .  

Genus Pantanellium PESSAGNO, 1 977 

Pantanellium PESSAGNO 

PESSAGNO, 1 977, p. 78 

Type Species: Pantanellium 
PESSAGNO, 1 977. 

riedeli 
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Pantanellium dawsoni PESSAGNO & 
BLOME, 1 980 

P late 1 3 , figure 9 

Pantanellium dawsoni PESSAGNO & BLOME 

PESSAGNO & BLOME, 1 980, pp. 24 1 -242, pl. 
2,  figs. 8, 9, 1 5 , 1 6  
BLOME, 1 984, p .  4 1 ,  pl . 6 ,  fig. 8 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.). 
Total Range (this study and published): Late 
Triassic; latest Carnian/earliest Norian (E. 
primitia Con. Z.)- late Norian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 

Pantanellium inornatum PESSAGNO & 
POISSON, 1 98 1  

Plate 1 3 , figure 1 0 ;  Plate 46, figure 1 1  

Pantanellium inornatum PESSAGNO & POISSON 

PESSAGNO & POISSON, 1 98 1 ,  p. 56, pl. 6, figs. 
1 -9 

DE WEVER, 1 982b, pp. 128- 1 30, pl . 1 ,  figs. 8-9 

YEH, 1992, p. 60, pl. 2, figs. 4, 5 

Range (this study): Late Triassic; Rhaetian­
early Jurassic; Hettengian. · 

Total Range (this study and published): Late 
Triassic; late Norian- early Jurassic; 
Pliensbachian. 
Occurrence: Gumuslu, Lycien Nappes, Burdur 
and Dikmetas Measured Section, Cataltepe 
Nappe, Antalya Nappes, Antalya, Turkey; Uson 
Island, Philippines. 

Pantanelliunr rotlrwelli PESSAGNO & 
BLOME, 1 980 

Plate 1 3 ,  figure i l 

Pantanellium rothwelli PESSAGNO & BLOME 

PESSAGNO & BLOME, 1980, pp. 244-245, pl. 
3, figs. 2, 3, 9, 10, 13 ,  14, 1 8  
BLOME, 1 984, p. 4 1 ,  pl. 7 ,  figs. 2 ,  3 ,  1 8, 1 9  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 

Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z .)- late 
Norian. 
Occurrence: Queen Charlotte Islands, British 
Co1umbia, Canada; Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 

F AMIL Y FERRESIDAE CARTER, 1 993 

Genus Ferresium BLOME, 1 984 emend. 
CARTER, 1 993 

Ferresium BLOME 

BLOME, 1 984, p. 42 

emend. CARTER, 1 993, p. 68 

Type Species: Ferresium laseekense BLOME, 
1 984. 

Ferresium pl1ilippinense YEH & CHENG, 1 996 
Plate 1 3 ,  figures 1 2- 1 3  

Ferresium sp. A 
YOSHIDA, 1 986, pl. 14, fig. 9 

Ferresium triquetrum CARTER 

BRAGIN & TEKIN, 1 996, pl. 2, figs. 4, 5 

Ferresium philippinense YEH & CHENG 

YEH & CHENG, 1 996, p. 7, pl. 4, figs. 1 ,  3, 5, 9, 
1 0  

Range (this study): Late Triassic; late Norian­
Rhaetian. 
Total Range (this study and published) :  Late 
Triassic; late Norian-Rhaetian. 
Occurrence: Central Japan; Busuanga Island, 
Philippines; Ankara Ophiolitic Melange, 
Eryaman, Ankara and Dikmetas Measured 
Section, Cataltepe Nappe, Antalya Nappes, 
Antalya, Turkey. 

Ferresium triquetrum CARTER, 1 993 
Plate 1 3 ,  figure 1 4  

Ferresium triquetrum CARTER 

CARTER, 1 993, p. 70, pl. 8, figs. 1 0, 1 1 , 1 4  

NON BRAGIN & TEKIN, 1996, pl. 2 ,  figs. 4 ,  5 
(=Ferresium philippinense YEH & CHENG) 

Range (this study): Late Triassic; Rhaetian. 

1 01 



Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Ferresium sp. A 

Ferresium sp. A 

Plate 1 3, figure 1 5  

CARTER, 1 993, pp. 70-7 1 ,  pl. 8, figs. 2 ,  3 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Genus Risella CARTER, 1 993 

Risel/a CARTER 
CARTER, 1 993, pp. 7 1 -72 

Type Species: Risella t/edoensis CARTER, 
1 993 . 

Risella ellisensis CAR TER, 1 993 

Plate 1 3 , figure 1 6  

Risella ellisensis CAR TER 

CARTER, 1 993, pp. 72, 74, pl. 9, fig. 7 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte lslands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Risella stalkungiensis CARTER, 1 993 
Plate 1 4, figures 1 -2 

Paronaella sp. 

YEH, 1 992, p. 62, pl. 2, fig. 12  

Risella stalkungiensis CARTER 

CARTER, 1 993 , p. 74, pl. 9, fig. 8 
Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: - Uson Island, Phi lippines; Queen 
Charlotte Islands, British Columbia, Canada; 
Dikmetas Measured Section, Cataltepe Nappe, 
Antalya Nappes, Antalya, Turkey. 

Risella tledoensis CARTER, 1 993 
Plate 1 4, figures 3-4 

Gen. nov. C sp. I 
CARTER, 1 990, pl. 2, fig. I 

Hagiastrum ? sp. 

BRAGIN, 1 99 l a, pl. 7, fig.2 

Risella tledoensis CARTER 

CARTER, 1993, pp. 75-76, pl. 9, figs. 1 0, 1 1 , 1 3  

YEH & CHENG, 1 996, p. 8 ,  pl. 4 ,  figs. 2 ,  6 

SUGIYAMA, 1 997, p. 1 86, fig. 50- 1 6  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Kunga and Queen Charlotte 
Islands, British Columbia, Canada; Fareast 
Russia; Busuanga Island, Philippines; Mino 
terrane, Central Japan; Dikmetas Measured 
Section, Cataltepe Nappe, Antalya Nappes, 
Antalya, Turkey. 

Risella sp. A CARTER, 1 993 
Plate 1 4, figure 5 

Risella sp. A 

CARTER, 1 993, p. 76, pl. 9, fig. 1 4  

Range (this stildy): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
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FAMILY GOMBERELLIDAE KOZUR & 
MOSTLER, 1 98 1  

Genus Karnospongella KOZUR & 
MOSTLER, 1 98 1  

Karnosponge/la KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 42 

Type species: Kamospongella bispinosa 
KOZUR & MOSTLER, 1 98 1 .  

Karnosponge/la bispinosa KOZUR & 
MOSTLER, 1 98 1  

Plate 1 4, figures 6-7 

Karnospongella bispinosa KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 42, pl .  50, figs. 
1 ,  2 

Karnospongella trispinosa LAHM 

LAHM, 1 984, pp. 42-43, pl. 7, fig. 2 

Karnospongella sp. B 

YEH, 1 989, p. 66, pl. 1 4, fig. 1 6  

Gomberel/us bispinosus (KOZUR & MOSTLER, 
1 98 1 )  

GORICAN & BUSER, 1 990, p .  146, pl. 1 ,  fig. 10  

HALEMIC & GORICAN, 1 995, pl. 1 ,  fig. 6 

Bernoullius capricornis BRAGIN 

BRAGIN, 1 99 1 b, ONLY pl. 1 ,  figs. 1 ,  2 

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. IS. rarauana 
Rad. Subz.)- late Triassic; early Norian (E. 
abneptis Con. Z.). 
Total Range (this study and published): 
M iddle Triassic; late Ladinian (M cochleata 
Rad. Z. IS. rarauana Rad. Subz.)- late Triassic; 
early Norian (E. abneptis Con. Z.). 
Occurrence: Göstl ing, Grossreifling, Austria; 
East-Central Oregon, USA; Vrisc and 
Mokronog, Slovenia; Fareast Russia; 
Northwestem Croatia; Haciyunuslar Measured 
Section, Huglu Unit, Beysehir-Hoyran Nappe, 
Bozkir, Konya, Sugozu Measured Section, 
Alakircay Nappe and Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 

FAMILY INTERMEDIELLIDAE LAHM, 
1 984 emend. KOZUR & MOSTLER, 1 994 

Genus Paurinella KOZUR & MOSTLER, 1 98 1  

Paurinella KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 49 

Intermediella LAHM 

LAHM, 1 984, p. 53 

Type Species: Paurinella curvata KOZUR & 
MOSTLER, 1 98 1 .  

Paurinella acutispinosa KOZUR & 
MOSTLER, 1 994 
Plate 1 4, figure 8 

Paurinella acutispinosa KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 994, pp. 7 1 -72, pl. 1 6, 
fig. 5 

KELLICI & DE WEVER, 1 995, p. 1 52, pl. 3 ,  

fig. 3 

Range (tbis study): Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. I ? P. priscus 
Rad. Subz.- M cochleata Rad. Z. I S. jluegeli 
Rad. Subz. ). 
Total Range (this study and publisbed): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ ? P. priscus Rad. Subz.- M cochleata 
Rad. Z. I S. fluegeli Rad. Subz.). 
Occurrence: Balaton Highland, Hungary; 
Marmolada Massif, Northern Italy; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 
Remarks: Although specimens from the Sugozu 
Measured Section do not bear any by-spines, 
they should be mainly related to preservation 
otherwise identical. 

Paurinella latispinosa KOZUR & 
MOSTLER, 1 994 
Plate 1 4, figure 9 

Paurinella latispinosa KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 994, p. 73 , pl. 1 5, fig. 4 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I ? P. priscus 
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Rad. Subz.)- late Triassic; earliest Camian (Base 
of the T. kretaensis Rad. Z.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z.  I ?  P. priscus Rad. Subz.)- late Triassic; 
earliest Camian (Base of the T. kretaensis Rad. 
Z.). 
Occurrence: Balaton Highland, Hungary; 
S ugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

FAMILY OERTLISPONGIDAE KOZUR & 
MOSTLER, 1 980 

SUBF AMIL Y OERTLISPONGINAE 
KOZUR & MOSTLER, 1 980 emend. 
DUMITRICA, 1 982a 

Genus Falcispongus DUMITRICA, 1 982a 

Falcispongus DUMITRICA 

DUMITRICA, 1 982a, p. 65 

Type Species: F alcispongus falciformis 
DUMITRICA, 1 982a. 

Falcispongus falciformis DUMITRICA, 1 982a 
Fa/cispongusfalciformis atT. minor KOZUR & 

MOSTLER, 1 996b 
Plate 1 4, figure I 0 

aff. Falcispongus falciformis minor KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 996b, p. 1 1 0, pl .  14, 
fig. 4 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluege/i Rad. 
Subz.) .  
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: It differs from holotype by possessing 
less wider blades. 

Genus Pterospongus DUMITRICA, 1 982a 

Pterospongus DUMITRICA 

DUMITRICA, 1 982a, p. 68 

Type Species: Pterospongus patrulii 
DUMITRICA, 1 982a. 

Pterospongus patrulii DUMITRICA, 1 982a 
Plate 1 4, figure 1 3  

Pterospongus patrulii DUMITRICA 

DUMITRICA, 1 982a, p. 68, pl. 7, figs. 5, 6; pl. 8, 
figs. 4-6; pl. 9, figs. 1, 2 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I ? P. priscus 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z. I ? P. priscus Rad. Subz.- M cochleata 
Rad. Z. I S. rarauana Rad. Subz). 
Occurrence: Rarau, Eastem Carpathians, 
Romania; Sugozu Measured Section, Alakircay 
Nappe, Antalya Nappes, Gazipasa, Antalya, 
Turkey. 

Genus Scutispongus KOZUR & 
MOSTLER, 1 996b 

Scutispongus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 996b, pp. 1 29- 1 30 

Type Species: Scutispongus tortilispinus 
KOZUR & MOSTLER, 1 996b. 

Scutispongus Iatus KOZUR & MOSTLER, 
1 996b 

Plate 1 4, figure 1 1  

Scutispongus Iatus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 996b, pp. 1 39- 1 40, 
pl. l , figs. l -3 ; pl. l 1 , fig. l 2  

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z. I S. jluegeli Rad. Subz. ). 
Occurrence: Fojnica, Bosn ia-Hercegovina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 
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Scutispongus ? parvifoliatus KOZUR & 
MOSTLER, 1 996b 

Scutispongus ? parvifoliatus parvifo/iatus 
KOZUR & MOSTLER, 1 996b 

Plate 1 4, figure 1 2  

Scutispongus ? parvifoliatus parvifoliatus KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 996b, pp. 1 4 1 - 1 42, pl. 
1 3 , fig. 6 

Range (this study) : Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. I S. jluegeli 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. jluegeli Rad. Subz.) .  
Occurrence: Fojnica, Bosnia-Hercegovina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Scutispongus ploecltingeri KOZUR & 
MOSTLER, 1 996b 

Scutispongus ploecllingeri ploecllingeri 
KOZUR & MOSTLER, 1 996b 

Plate 1 4, figure 1 4 

Scutispongus ploechingeri ploechingeri KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 996b, p. 1 43, pl. 3, figs. 
4, 9, 1 1  

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; Iate Ladinian (M cochleata 
Rad. Z./ S. jluegeli Rad. Subz.) .  
Occurrence: Fojnica, Bosnia-Hercegovina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Scutispongus rostratus (DUMITRICA, 1 982a) 
Scutispongus rostratus rostratus 

(DUMITRICA, 1 982a) 
Plate 1 5 , figure I 

Falciformis rostratus DUMITRICA 

DUMITRICA, 1 982a, p. 66, pl. 3, figs. 8, 9; pl. 4,  
figs. 2, 3 ,  5 ,  6 ;  pl .  5 ,  figs. 2, 4 

GORICAN & BUSER, 1 990, p. 1 45,  pl. 3, fig. 1 2  

DOSZTALY, 1 99 1 ,  pl. 1 ,  fig. 1 

Scutispongus rostratus rostratus (DUMITRICA, 
1 982a) 

KOZUR & MOSTLER, 1 996b, pp. 1 32- 1 33 ,  pl. 
1 5, figs. 6, 7, 1 0, 1 2  

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. rarauana 
Subz.- M cochleata Rad. Z. I S . .fluegeli Rad. 
Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian. 
Occurrence: Rarau mountains a�d Raru 
syncline, Eastem carpathians, Rumenia; Vrsic, 
Slovenia; Hungary; Karawank, Austria; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 

Scutispongus tortilispinus KOZUR & 
MOSTLER, 1 996b 
Plate 1 5, figure 2 

Scutispongus tortilispinus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 996b, p. 1 3 1 ,  pl. 1 ,  figs. 
7, 9- 1 1 ;  pl. 8, figs. 7, 8 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. jluegeli Rad. 
Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z. I S. jluegeli Rad. Subz.). 
Occurrence: Fojnica, Bosnia-Hercegovina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Scutispongus undulatus (DUMITRICA, 1 982a) 
Plate 1 5, figure 3 

Pterospongus undulatus DUMITRICA 

DUMITRICA, 1 982a, p. 69, pl. 6, fig. 6; pl. 7, 
figs. I, 3 

Scutispongus undulatus (DUMITRICA, 1 982a) 

KOZUR & MOSTLER, 1 996b, p. 1 34, pl. 1 ,  figs. 
4-6 
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Range (this study) :  Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. I S. jluegeli 
Rad. Subz.). 
Total Range (this study and published): 
M iddle Triassic; late Ladinian (M coch/eata 
Rad. Z ./ S. rarauana Rad. Subz.-M coch/eata 
Rad. Z.  I S. .fluegeli Rad. Subz. ). 
Occurrence: Raru syncline, Romania; Hungary; 
Fojnica, Bosnia-Hercegovina, Sugozu Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Gazipasa, Antalya, Turkey. 

Genus Spongoserru/a DUMITRICA, 1 982a 

Spongoserru/a DUMITRICA 

DUMITRICA, 1 982a, p.  67 

Type Species: Spongoserrula rarauana 
DUMITRICA, 1 982a. 

Spongoserrula hidentata KOZUR & 
MOSTLER, 1 996b 
Plate 1 5, figure 4 

Spongoserrula rarauana DUMITRICA 

DUMITRICA, 1 982a ONLY pl. 7, fig. 4 

Spongoserrula bidentata KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 996b, p. 1 1 7- l-1 8, pl. 5, 
fig. 9; pl. 1 2, fig. 5 

Range (this study) : Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. rarauana 
Rad. Subz.- M cochleata Rad. Z. I S. fluegeli 
Rad. Subz. ). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. rarauana Rad. Subz.- M coch/eata 
Rad. Z.  I S. jluegeli Rad. Subz. ). 
Occurrence: Raru syncline, Romania; Fojnica, 
Bosnia-Hercegovina, Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Spongoserrula hifurcata KOZUR & 
MOSTLER, 1 996b 

Spongoserrula hifurcata hifurcata KOZUR & 
MOSTLER, 1 996b 
Plate 1 5 , figure 5 

Spongoserrula bifurcata bifurcata KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 996b, p. 1 1 8, pl. 5, figs. 
4, 7 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. fluegeli Rad. 
Subz.). 
Total Range (this study and publisbed):  
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. jluegeli Rad. Subz.). 
Occurrence: Fojnica, Bosnia-Hercegovina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Spongoserrula jluegeli KOZUR & 
MOSTLER, 1 996b 

Spongoserrulajluegelijluege/i KOZUR & 
MOSTLER, 1 996b 
Plate 1 5 , figure 6 

Spongoserni/a .fluegeli .fluegeli KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 996b, pp. 1 2 1 - 1 22, pl .  6, 
figs. 5 ,  7, 8, 1 1 ; pl. 1 3 , fig. 4 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. jluegeli Rad. 
Subz.). 
Total Range (this study and publisbed):  
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. fluege/i Rad. Subz.). 
Occurrence: Fojnica, Bosnia-Hercegovina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Spongoserrula rarauana DUMITRICA, 1 982a 
Spongoserrula rarauana rarauana 

DUMITRICA, 1 982a 
Plate 1 5 , figures 7-8 

Spongoserrula rarauana DUMITRICA 
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DUMITRICA, 1 982a, p. 67, pl. 5, figs. 5-7; pl. 6, 
figs. 1 -5,  pl. 12, figs. 1 0- 1 3  

NON pl. 7, fig. 4 (=Spongoserrula bidentata 
KOZUR & MOSTLER, 1 996b) 

DOSZTALY, 1 99 1 ,  p. 69, pl. 1 ,  fig. 2 NON pl. 3 ,  
fig .  1 (=Spongoserrula goricanae KOZUR & 
MOSTLER, 1 996 b) 

DOSZTALY, 1 994, p. 63, pl. 1, fig. 6 

KOZUR & MOSTLER, l 996b, pp. 1 1 5,  pl. 5 ,  
figs. 8, 10, 1 1 , 13- 1 5 , pl .  6, figs. 1 -3 ,  6, 9; pl .  8, 
fig. 9 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. rarauana 
Rad. Subz.)- late Triassic; earliest Camian (Base 
of the T. kretaensis Rad. Z.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M coch/eata 
Rad. Z./ S. rarauana Rad. Subz.)- late Triassic; 
earliest Camian (Base of the T. kretaensis Rad. 
Z.). 
Occurrence: Rarau Mountains, Easthem 
Carpathians, Romania; Fojnica, Bosnia-
Hercegovina; Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Spongoserrula rarauana trinodosa KOZUR & 
MOSTLER, 1 996b 
Plate 1 5 , figure 9 

Spongoserrula rarauana trinodosa KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 996b, pp. 1 1 5- 1 1 6, pl. 5, 
figs. 8, 1 2; pl. 12 ,  fig. 3 

Range (this study): Middle Triassic; Jate 
Ladinian (M cochleata Rad. Z./ S. rarauana 
Rad. Subz.-M cochleata Rad. Z./ S. jluege/i 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; Jate Ladinian (M cochleata 
Rad. Z. I S. rarauana Rad. Subz.-M cochleata 
Rad. Z. I S. fluegeli Rad. Subz.). 
Occurrence: Fojnica, Bosnia-Hercegovina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Spongoserrula semicircularis KOZUR & 
MOSTLER, 1 996b 
PJate 1 5 , figure 1 0  

Spongoserrula semicircularis KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 996b, p. 1 24,  pl .  9, 
fig. 3 

Range (this study) : Middle Triassic; Jate 
Ladinian {lvf. cochleata Rad. Z./ S. rarauana 
Rad. Subz.-M cochleata Rad. Z. I S. fluege/i 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladin ian (M cochleata 
Rad. Z. I S. rarauana Rad. Subz.-M coch/eata 
Rad. Z. I S. fluegeli Rad. Subz.). 
Occurrence: Fojnica, Bosnia-Hercegovina; 
Sugozu Measure4 Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Genus Steigerispongus KOZUR & 
MOSTLER, 1 996b 

Steigerispongus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 996b, pp. 1 45- 146 

Type Species: Steigerispongus subsymmetricus 
KOZUR & MOSTLER, 1 996b. 

Steigerispongus asymmetricus KOZUR & 
MOSTLER, 1 996b 

Steigerispongus asymmetricus 
triangulodentatus KOZUR & 

MOSTLER, 1 996b 
PJate 1 5 , figure 1 2  

Steigerispongus asymmetricus triangulodentatus 
KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 996b, p. 1 50, pl. 1 1 , 

fig. 3 

Range (this study) : Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. fluegeli Rad. 
Subz.). 
Total Range (this study and published) :  
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. fluegeli Rad. Subz.). 
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Occurrence: Fojnica, Bosnia-Hercegovina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Steigerispongus subsymmetricus KOZUR & 
MOSTLER, 1 996b 

Steigerispongus subsymmetricus /atopediculus 
KOZUR & MOSTLER, 1 996b 

Plate 1 5 , figure 1 1  

Steigerispongus subsymmetricus latopedicu/us 
KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 996b, pp. 1 47- 148, pl. 2, 
figs. 5,  6, 1 0  

Range (this study) : Middle Triassic; late 
Ladinian (M cochleata Rad. z. I S. jluegeli 
Rad. Subz.). 
Total Range (this study and published): 
M iddle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. jluegeli Rad. Subz.). 
Occurrence: Fojnica, Bosnia-Hercegovina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Steigerispongus subsymmetricus 
subsymmetricus KOZUR & MOSTLER, 1 996b 

Plate 1 5 , figlire 1 3  

Steigerispongus subsymmetricus subsymmetricus 
KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 996b, pp. 1 46- 147, pl. 2, 
figs. 4, 7, 1 1 ; pl. 1 0, figs. 2, 4, 7, 8, 14; pl. 12 ;  
figs. 1 6- 1 8  

Range (this study) : Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. jluegeli Rad. 
Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M coch/eata 
Rad. Z./ S. jluegeli Rad. Subz.). 
Occurrence: Fojnica, Bosnia-Hercegovina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

FAMILY PARASATURNALIDAE KOZUR & 
MOSTLER, 1 972 emend. KOZUR & 
MOSTLER, 1 983 

SUBFAMILY PARASATURNALINAE 
KOZUR & MOSTLER, 1 972 

Genus Heliosaturnalis KOZUR & 
MOSTLER, 1 972 

Heliosaturna/is KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 972, pp. 27-28 
Type species: Heliosatuma/is magnus KOZUR 
& MOSTLER, 1 972. 

Heliosaturnalis Iransitus KOZUR & 
MOSTLER, 1 972 
Plate 1 6, figure 1 

Heliosaturnalis Iransitus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 972, p. 29, pl. 2, fig. 7; 
pl. 4, fig. 6, 

LAHM, 1 984, pp. 1 03- 1 04, pl. 1 8, fig. 1 1  

Range (this study): Late Triassic; middle 
Carnian. 
Total Range (this study and published): Late 
Triassic; middle Carnian. 
Occurrence: Göstling, Grossreifling, Austria; 
Haciyunuslar Measured Section, Huglu Unit, 
Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

Genus Japonisaturnalis (KOZUR & 
J\10STLER, 1 972) 

Parasaturna/is (Japonisaturnalis) KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 972, p. 43 

Japonisaturnalis (KOZUR & MOSTLER, 1 972) 

PESSAGNO in PESSAGNO, FINCH & 
ABBOTT, 1 979, p. 1 68 

Type Species: Spongosaturna/is ? japonicus 
YAO, 1 972. 

Japonisaturna/is multiperforatus (KOZUR & 
MOSTLER, 1 972) 
Plate 1 6, figure 2 

Parasaturnalis (Japonisaturnalis) multiperfaratus 
KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 972, p. 44, pl .  3, figs •. 

1 8, 20 

LAHM, 1 984, p. I 05, pl. 1 9, fig. I 
Japonisaturna/is multiperfaratus (KOZUR & 
MOSTLER, 1 972) 
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KOZUR & MOSTLER, 1 98 1 ,  pl. 6 1 ,  figs. 2, 3 

Range (this study): Late Triassic; rniddle 
Camian. 
Total Range (this study and published): Late 
Triassic; early Camian- rniddle Camian. 
Occurrence: Gostling and Grossreifling, 
Austria; Westkarpats; Haciyunuslar Measured 
Section, Huglu Unit, Beysehir-Hoyran Nappe, 
Bozkir, Konya, Turkey. 

Genus Palaeosaturnalis DONOFRIO & 
MOSTLER, 1 978 ernend. KOZUR & 

MOSTLER, 1 98 1  

Palaeosaturna/is DONOFRIO & MOSTLER 
DONOFRIO & MOSTLER, 1 978, p. 33 

emend. KOZUR & MOSTLER, 1 98 1 ,  p. 55 

Type species: Spongosaturnalis triassicus 
KOZUR & MOSTLER, 1 972. 

Palaeosaturna/is dotti (BLOME, 1 984) Group 
Plate 1 6, figure 3 

Acanthocircus dotti BLOME 
BLOME, 1 984, p. 22, pl. 1 ,  figs. 2, 3, 12  

Acanthocircus laxus BLOME 
BLOME, 1 984, p. 23, pl. 1 ,  figs. 9, 1 7  

Pa/aeosaturna/is dotti (BLOME, 1 984) Group 
SUGIYAMA, 1997, p. 1 83, fig. 5 1 -6 

Range (this study): Late Triassic; early Norian 
(E. triangularis Con. Z.) 
Total Range (this study and published): Late 
Triassic; early Norian (E. triangularis Con. Z.)­
early Jurassic; Sinernurian. 
Occurrence: East-Central Oregon, USA; Mino 
Terrane, Central Japan; Yaylakuzdere Measured 
Section, Alakircay Nappe, Atalya Nappes, 
Kerner, Antalya, Turkey. 

Palaeosaturnalis dumitricai n. sp. 
Plate 1 6, figures 4-6 

Palaeosaturnalis karnicus (KOZVR & MOSTLER. 1 972) 

BRAGIN, 1 99 1  a, p. 92, pl. 6, fig. I I  

Derivation of Name: This species is narned for 
Dr. Paulian DUMITRICA, Bem, Switzerland, in 

honour of his contributions to the study of 
Mesozoic Radiolaria. 
Holotype: The specirnen on plate 1 6, fig. 4 .  
Sampie 98-UKT-59. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 2 1  specirnens. 
Description: Test with wide ring and circular to 
subcircular in outline. 1 2  peripheral spines 
rnainly short, sometimes longer, triangular in 
shape, wider proximally and decreasing in width 
very quickly, pointed distal ly. Axial spines a 
l ittle bit wider and Ionger than circurnaxial 
spines. Polar spines short to rnoderately long, 
thick and triangular in shape. Inner cavity 
subcircular in outline. 
Measurements (Jlrn): 
(Based on the 4 HT Min. Max. A v. 
specirnens) 
Max.diameter of outer 235 235 300 276 
ring (without spines) 
Max. diameter of 1 45 1 45 1 93 1 70 

. the inner cavity 
Max. thickness of ring 50 45 60 55 .5  
Max. length of 60 40 120 80 
axial spines 
Max. length of 40 40 67 50 

circumaxial spines 

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; latest Camian/earliest Norian (E. 
primitia Con. Z.)- early Norian (E. abneptis Con. 
Z.). 
Occurrence: Fareast Russia; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 
Remarks: Palaeosaturnalis dumitricai n. sp. 
differs from both P. karnicus (KOZUR & 
MOSTLER) and P. harrisonensis (BLOME) by 
having wider ring and shorter triangular 
peripheral spines. 
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Palaeosaturnalis l1ugluensis n. sp. 
Plate 1 6, figures 7-9 

Derivation of Name: According to its 
occurrence at Huglu Unit. 
Holotype: The specimen on plate 1 6, fig. 7. 
Sampie 96-UKT-707. Deposited at MTA. 
Type Locality: Haciyunuslar Measured Section, 
Huglu Unit, Beysehir-Hoyran Nappe, Bozkir, 
Konya, Turkey (See locality description). 
Material: More than 30 specimens. 
Description: Ring flat and broad. Axial and 
circumaxfal spines massive, triangular, tapering 
distally, one side of the spines curved to inside. 
1 1 - 1 3 circumaxial spines closely spaced. Two 
axial spines have a same size with circumaxial 
spines. Polar spines long. Inner cavity mainly 
circular to subcircular. 
Measurements (J.lm): 

(Based on the 3 specimens) 
HT Min. Max. Av. 

Max.diameterof outer 350 320 350 334 
ring (without spines) 
Max. diameter of 
the inner cavity 
Max. length of 
circumaxial spines 

Max. length of 
axial spines 

1 90 1 90 220 203 

90 73 90 85 

90 60 1 00 83 

Range (this study): Late Triassic; middle 
Camian. 
Occurrence: Haciyunuslar Measured Section, 
Huglu Unit, Beysehir-Hoyran Nappe, Bozkir, 
Konya, Turkey. 
Remarks: This species could easily be 
distinguished from the other species of genus 
Palaeosaturnalis DONOFRIO & MOSTLER by 
having curved axial and circumaxial spines. 

Palaeosaturnalis karnicus (KOZUR & 
MOSTLER, 1 972) 
Plate 1 6, figure I 0 

Spongosaturnalis karnicus KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 972, p. 37, pl. 4, fig. 7 

Palaeosaturna/is karnicus (KOZUR & MOSTLER, 
1 972) 

NON BRAGIN, 199 l a, p. 92, pl. 6, fig. 1 1  
(=Palaeosaturnalis dumitricai n. sp.) 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; middle Camian- earty Norian (E. 
abneptis Con. Z. ). 
Occurrence: Göstling, Austria; Y aylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antatya, Turkey. 

Palaeosaturnalis latiannulatus KOZUR & 
MOSTLER, 1 983 

Ptate 1 7, figures 1 -2 

Palaeosaturnalis latiannulatus KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 983, p. 20, pl. 5, fig. 1 

Range (this study): Late Triassic; tatest 
Camian/earliest Norian (E. primitia Con. Z.)­
earty Norian (E. abneptis Con. Z.) 
Total Range (this study and published) :  Late 
Triassic; tatest Carnian/eartiest Norian (E. 
primitia Con. Z.)- earty Norian (E. abneptis Con. 
Z.) 
Occurrence: Western Karpats; Yaytakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Palaeosaturnalis nwcki KOZUR & MOSTLER, 
1 983 

Ptate 1 7, figure 3 

Palaeosaturnalis mocki KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 983, p. 2 1 ,  pl. 5, fig. 2 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.). 
Occurrence: Western Karpats; Y aytakuzdere 
Measured Section, Atakircay Nappe, Antatya 
Nappes, Kerner, Antatya, Turkey. 
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Palaeosaturnalis raridenticulatus KOZUR & 
MOCK, 1 98 1  

Plate 1 7, figures 4-5 

Palaeosaturnalis raridenticulatus KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  p. 56, pl. 6 1 ,  fig. 5 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.). 
Occurrence: Western Karpats; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Palaeosaturnalis triassicus (KOZUR & 
MOSTLER, 1 972) 

Plate 1 7, figures 6-7 

Spongosaturnalis �riassicus KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 972, p. 40, pl. 1 ,  fig. 1 ;  
pl . 4, figs. 1 ,  2 
NON DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 8 1 ,  pl. 2, fig. 2 

Palaeosaturnalis triassicus (KOZUR & MOSTLER, 
1 972) 

KOZUR & MOSTLER, 1 98 1 ,  p. 55 
KOZUR & MOSTLER, 1 983, pl. 6, fig. 2 
LAHM, 1 984, pp. 97-98, pl. 1 7, fig. 1 1  
DOSZTALY, 1 993 , pl .  4, fig. 1 

Acanthocircus triassicus (KOZUR & MOSTLER, 
1 972) 

NON DE WEVER, 1 982b, pp. 207-208, pl. 1 3 ,  
fig. 1 0  

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; middle Camian- early Norian (E. 
abneptis Con. Z.). 
Occurrence: Göstling, Grossreifling, Austria; 
Balaton, Hungary; Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 

Palaeosaturnalis spp. 

Plate 1 7, figures 8- 1 1  

Range (this study): Late Triassic; early 
Camian. 
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: Many broken parts of the different 
species of the genus Palaeosaturnalis 
DONOFRIO & MOSTLER with wide ring and 
9- 1 0  circumaxial spines tapering distally, 
triangular, obtained from Sugozu Measured 
Section from the Alakircay Nappe. 
Unfortunately, bad preservation does not allow 
determining these oldest representatives of genus 
Palaeosaturnalis DONOFRIO & MOSTLER. 

Genus Praellexasaturnalis KOZUR & 
MOSTLER, 1 983 emend. KOZUR & 

MOSTLER, 1 990 

Praehexasaturnalis KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 983, p. 30 
emend. KOZUR & MOSTLER, 1 990, pp. 1 94- 1 95 

Type Species: Palaeosaturnalis tenuispinosus 
DONOFRIO & MOSTLER, 1 978.  

Praellexasaturnalis burnensis (BLOME, 1 984) 
Plate 1 8, figure 1 

Acanthocircus burnensis BLOME 
BLOME, 1 984, pp. 2 1 -22, pl. 1 ,  figs. 1 ,  1 1  

Acanthocircus lupheri BLOME 

BLOME, 1984, pp. 23-24, pl. 1 ,  figs. 1 0, 1 8  

Acantocircus macoyensis BLOME 
BLOME, 1 984, p. 24, pl. 2, figs. I ,  1 2  

Acanthocircus ochocoensis BLOME 
BLOME, 1984, p. 24, pl. 2, figs. 2, 1 3  

Acanthocircus prinevillensis BLOME 
BLOME, 1 984, p. 24, pl. 2, figs. 3, 14  

Praehexasaturnalis burnensis (BLOME, 1 984) 
KOZUR & MOSTLER, 1 990, p. 1 94 

Palaeosaturnalis prinevillensis (BLOME, 1 984) 
YANG & MIZUTANI, 1 99 1 ,  p. 66-67 , pl. 2,  figs. 
7, 8; pl. 3, figs. 3, 5 ,  9 
CARTER, WHALEN & GUEX, 1 998, p. 54, pl .  
14, figs. ? 1 9, 23 
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Range (this study) :  Late Triassic; early Norian 
(E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (E. triangularis Con. Z.)­
early Jurassic; S inemurian.  
Occurrence: East-CentraJ Oregon, USA; 
Northeast China; Queen Charlotte Islands, 
British Columbia, Canada; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Praellexasaturnalis tenuispinosus 
(DONOFRIO & MOSTLER, 1 978) 

PJate 1 8, figure 2 

Palaeosaturnalis tenuispinosus DONOFRIO & 
MOSTLER 

DONOFRIO & MOSTLER, 1 978, pp. 37-38; pl .  
7, figs. 1 -3 ,  8 

Spongosaturnalis sp. cf. S. e/egans KOZUR & 
MOSTLER 

DE WEVER, SAN FLIPPO, RIEDEL & 
GRUBER, 1 979, p. 8 1 ,  pl . 2, figs. 3, 4 

Palaeosaturnalis aff. tenuispinosus DONOFRIO & 
MOSTLER 

YAO, 1 982, pl. 3, fig. 1 7  
Acanthocircus tenuispinosus (DONOFRIO & 
MOSTLER, 1 978) 

DE WEVER, l 982b, pp. 206-207, pl. 1 3 , figs. 3-5 

YEH, 1 990, p. 1 7, pl . 13, fig. 3 
Praehexasaturnalis tenuispinosus (DONOFRIO & 
MOSTLER, 1 978) 

KOZUR & MOSTLER, 1 983, p. 29 
KOZUR & MOSTLER, 1 990, p. 1 94 
SUGIYAMA, 1 997, p. 1 85, fig. 5 1 -9, ? 1 0  

Acanthocircus vigrassi BLOME 
BLOME, 1 984, p. 26, pl. 2, figs. 9- 10  

Acanthocircus cf. A.  elegance KOZUR & MOSTLER 

YOSHIDA, 1 986, pl .  1 5, figs. 8, 9 

Range (this study) : Late Triassic; early Norian 
(E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; earJy Norian (E. triangularis Con. Z.)­
early Jurassic; Hettengian. 
Occurrence: Poetschen, Austria; Ispartacay 
Formation, Isparta and Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey; East-Central Oregon, 

USA� lnuyama Area, Gifu Prefecture and Mino 
Terrane Central Japan; Busuanga Island, 
Phi lippines. 

Genus Praemesosaturnalis KOZUR & 
MOSTLER, 1 98 1  

Praemesosaturnalis KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  p. 58  

Type species: Spongosaturnalis bifidus KOZUR 
& MOSTLER, 1972. 

Praemesosaturnalis ellipticus n. sp. 
Plate 1 8, figures 3-5 

Derivation of Name: Due to its el liptical 
outline. 
Holotype: The specimen on plate 1 8, fig. 3 .  
Sampie 96-UKT-476. Deposited at MTA. 
Type Locality: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey (See locality description). 
Material: 1 2  specimens. 
Description: Test wide with flat ring, long, 
ellipsoidal in outline. 1 7- 1 8  broad spines short to 
moderately long, not equal to each other, 
triangular and tapering distal ly. Polar rays Iong, 
narrow, auxi liary spines (two either side of polar 
spines) have same length and shape with polar 
rays. Ring cavity elliptical in outl ine. 
Measurements (J.lm): 
(Based on the 3 specimens) 

HT Min. Max. Av. 
Max. diameter of outer 353 335 353 344 
ring (without spines) 
Max. diameter of 293 275 293 284 
the inner cavity 
Max. thickness of ring 27 
Max. length of 67 
peripheral spines 

25 
30 

3 5  

67 

29 
53 

Range (this study): Late Triassic; Rhaetian. 
Occurrence: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: This species differs from P. 
sandspitense (BLOME) by having an Iong, 
elliptical outl ine instead of circular to 
subcircular and 1 7- 1 8  peripheral spines instead 
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of 1 4 . P. huxleyense (CARTER) has circular to 
subcircular outline and lesser amount peripheral 
spines ( 1 0- 1 4). 

Praemesosaturnalis pseudokahleri 
SUGIY AMA, 1 997 

Plate 1 8, figure 6 

Kozurastrum spp. 

BRAGIN & TEKIN, 1 996, ONLY pl. 2, fig. 6 

Praemesosaturnalis pseudokahleri SUGIY AMA 

SUGIY AMA, 1 997, p. 67, figs. 28-3 , 45-8, 9 

Range (this study): Late Triassic; late Norian. 
Total Range (this study and published): Late 
Triassic; late Norian. 
Occurrence: Ankara Ophiolitic Melange, 
Eryaman, Ankara, Turkey; Mino Terrane, 
Centrat Japan. 

Praemesosaturnalis rugosus (YEH, 1 990) 
Praemesosaturnalis rugosus rugosus (YEH, 

1 990) 

Palaeosaturnalis sp. F 
KISHIDA & SUGANO, 1 982, pl. 3, fig. 14  

Acanthocircus convertus KOZUR & MOSTLER 
YOSHIDA, 1 986, pl. 1 5 , figs. 4-6 

Pseudoheliodiscus rugosus YEH 
YEH, 1 990, p. 19, pl. 12, figs. 10, 14 ;  pl. 13 ,  

fig. 12  
NON YEH & CHENG, 1 996, p .  9 ,  p l .  3, figs. 8 ,  
9 ,  1 0(=Praemesosaturnalis rugosus yehae n .  
subsp.) 

? Pseudoheliodiscus sp. aff. S. rugosus YEH 

YEH, 1 990, p. 1 9, pl. 12, figs. 3, 6 

Praemesosaturnalis rugosus (YEH, 1 990) 

SUGIYAMA, 1 997, p. 1 85, fig. 5 1 - 1 7  

Praemesosatun1alis rugosus yehae n .  subsp. 
Plate 1 8, figures 7-8 

Palaeosaturnalis sp. D 
KISHIDA & SUGANO, 1 982, pl. 3, fig. 1 1  

Palaeosaturnalis sp. E 
KISHIDA & SUGANO, 1 982, pl . 3, figs. 12, 1 3  

Palaeosaturnalis sp. J 

KISHIDA & SUGANO, 1 982, pl .  4, figs. 1 ,  2, 4 
NON 3 

Pseudoheliodiscus rugosus YEH 
NON YEH, 1 990, p. 1 9, pl . 12, figs. 1 0, 14;  pl. 1 3 ,  
fig. 12  (=Praemesosaturnalis rugosus rugosus 
(YEH, 1 990)) 

YEH & CHENG, 1 996, p. 9, pl. 3, figs. 8, 9, 1 0  

Kozurastrum spp. 
BRAGIN & TEKIN, 1 996 ONLY pl. 2, fig. 7 

Praemesosaturnalis sp. A 
SUGIYAMA, 1 997, p .  1 67, fig. 45- 1 0  

Derivation o f  Name: This species i s  named for 
Dr. Kuei Yu YEH, National Museum of Natural 
Science, Taiwan, in honour of her contributions 
to the study of Triassic, Jurassie and Recent 
Radiolaria. 
Holotype: The specimen on plate 1 8, figure 7 .  
Sampie 94-B- 1 -7 .  Deposited at MTA. 
Type Locality: Ankara Ophiolitic Melange, 
Eryaman, Ankara, Turkey (See locality 
description ). 
Material: 5 specimens. 
Description: Test with moderately wide flat ring 
and circular in outline. Generally 1 1  peripheral 
spines surround periphery of the,ring (5-6 to 
either side of the polar axis). Peripheral spines 
wide, straight, long, approximately same in 
width close to termination and rapidly tapering 
at the end (triangular in shape) and pointed 
distal ly. Every peripheral spines have well­
developed ridges at their centrat axis. Intemal 
rays (differs between 7 to 9) differentiated into 
polar and auxiliary rays and polar rays a l ittle bit 
Ionger than auxil iary ones. Inner cavity circular 
and moderately large. 
Measurements (J.lm): 
(Based on the 2 specimens) 

HT Min. Max. Av. 
Max. diameter of outer 233 233 
ring (without spines) 
Max. diameter of the 1 73 
inner cavity 

Max. thickness of ring 34 
Max. length of 1 1 3 
peripheral spines 

1 73 

34 46 40 
1 1 3 1 67 140 

Range (this study): Late Triassic; late Norian 
Total Range (this study and published): Late 
Triassic; late Norian- ?Rhaetian. 
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Occurrence: Southwest and Mino Terrane, 
Central Japan; Busuanga Island, Phi lippines; 
Ankara Ophiolitic Melange, Eryaman, Ankara, 
Turkey; 
Remarks: Praemesosatumalis rugosus yehae n. 
subsp. could be distinguished from P. rugosus 
rugosus (YEH) by possessing more Ionger 
straight and wide peripheral spines only tapering 
at the distal part ( only distal part triangular) 
instead of completely triangular ones and 
displaying no twisting spines instead of slightly 
or strongly twisted ones. Furthermore, former 
has strongly developed ridge at the centrat axis 
of each peripheral spine instead of very weak 
occurrence (sometimes not present). 

Praemesosaturnalis sandspitense (BLOME, 
1 984) 

Plate 1 8, figure 9 

Palaeosaturnalis aff. quinquespinosa (KOZUR & 
MOSTLER) 

Y AO, 1 982, pl. 3, fig. 1 8  
Pseudoheliodiscus sandspitensis BLOME 

BLOME, 1 984, p. 27, pl. 3, figs. 6, 7 
YOSHIDA, 1 986, pl. 1 5 , fig. 1 0  
BLOME, REED & TAILLEUR, 1 989, pl. 33.2, 
fig. 2 1  
CHENG, 1 989, p. 146, pl. 9, fig. 1 0  

Kozurastrum sandspitense (BLOME, 1 984) 
CARTER. 1 993, p. 54, pl. 4, fig. 2 

Kozurastrum sp. aff. K. sandspitense (BLOME, 1 984) 
CARTER, 1 993, p. 54, p l .  4, fig. 3 

Praemesosaturnalis sandspitense (BLOME, 1 984) 

SUGIYAMA, 1 997, p. 1 85,  fig. 5 1 - 1 1 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian- Rhaetian. 
Occurrence: lnuyama Area, Gifu Prefecture and 
M ino Terrane, Centrat Japan; Kunga and Queen 
Charlotte lslands, British Columbia, Canada; 
Uson Island, Philippines; Dikmetas Measured 
Section, Cataltepe Nappe, Antalya Nappes, 
Antalya, Turkey. 

Genus Pseudol1eliodiscus KOZUR & 
MOSTLER, 1 972 

emend. PESSAGNO, 1 979 

Pseudohe/iodiscus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 972, pp. 24-25 
emend. PESSAGNO in PESSAGNO, FINCH & 
ABBOTT, I 979, pp. I 69- I 70 

Pessagnosaturnalis KOZUR 
KOZUR, I 979, p. 670 

Type species: Pseudohe/iodiscus riedeli 
KOZUR & MOSTLER, 1 972. 

Pseudolteliodiscus elongatus n.  sp. 
Plate 1 9, figures 1 -2 

Derivation of Name: Due to its long axial 
spines giving elongated shape to test. 
Holotype: The specimen on plate 1 9, figure 1 .  
Sampie 96-UKT-676. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 7 specimens. 
Description: Spongy shell large, a little smaller 
than the inner margin of the ring. Ring wide and 
circular in outline. Peripheral spines in d ifferent 
shape. Axial spines massive, long and mainly 
Ionger than the circumaxial spines. 8 circumaxial 
spines, 4 each side of axis offered by axial and 
polar spines and different in shape, some of them 
short, triangular some of them thin and long. 
Ring cavity subcircular. 2 polar spines short and 
thick, auxil iary spines short, thin, 3 to each side 
axis formed by polar spines. 
Measurements (J..lm ): 
(Based on the 4 specimens) 

HT Min. Max. Av. 
Max.diameter of outer 225 2 1 0  267 250.5 
ring (without spines) 
Max. diameter of 1 1 0 1 1 0 1 33 1 22 
the inner cavity 
Max. thickness 55 50 87 68 
of ring 
Max. length of 1 55 120 1 55 1 4 1  
axial spines 
Max. length of 70 70 2 1 3  1 25 
circumaxial spines 
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Range (this study) : Late Triassic; early Norian 
(E. triangularis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Pseudoheliodiscus elongatus n. sp. 
differs from P. jinchi PESSAGNO by having 
Ionger and irregularly oriented circumaxial 
spines and Ionger axial spines. 

Pseudo/Je/iodiscus primitivus (KOZUR & 
MOSTLER, 1 972) 
Plate 1 9, figure 3 

Spongosaturnalis primitivus KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 972, pp. 38-39, pl. 4, 
fig. 5; pl. 2, fig. 1 0  
OE WEVER in OE WEVER, SANFLIPPO, 
RIEOEL & GRUBER, 1 979, pp. 80-8 1 ,  pl. 1 9, fig. 6 

Pseudoheliodiscus primitivus (KOZUR & 
MOSTLER, 1 972) 

OE WEVER, 1 982b, pp. 220-22 1 ,  pl. 1 9, fig. 6 

Range (this study): Late Triassic; m iddle 
Camian. 
Total Range (this study and published): Late 
Triassic; early Camian- middle Camian. 
Occurrence: Göstling, Grossreifling, Austria; 
Karpennission, Greece; Haciyunuslar Measured 
Section, Huglu Unit, Beysehir-Hoyran Nappe, 
Bozkir, Konya, Turkey. 

Pseudolleliodiscus validus (DONOFRIO & 
MOSTLER, 1 978) 
Plate 1 9, figure 4 

Palaeosaturna/is validus OONOFRlO & MOSTLER 
OONOFRlO & MOSTLER, 1 978, pp. 38-39, pl. 
7,  figs. 4-6, 1 0 

Spongosaturnaloides. validus (DONOFRlO & 
MOSTLER, 1 978) 

KOZUR & MOSTLER, 1 98 1 ,  pp. 54-55 

Range (this study): Late Triassic; early Norian 
(E. triangularis Con. Z. ). 
Total Range (this study and published): Late 
Triassic; early Norian (E. triangularis Con. Z.)­
late Norian. 
Occurrence: Patschen, Austria; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Genus Stauroacantllocircus KOZUR & 
MOSTLER, 1 983 

emend. KOZUR & MOSTLER, 1 990 

Stauroacanthocircus KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 983, pp. 30-3 1 
emend. KOZUR & MOSTLER, 1 990, pp. 1 96-
1 97 

Type Species: Pseudohe/iodiscus concordis DE 
WEVER, 1 98 1 .  

Stauroacantllocircus kayai n. sp. 
Plate 1 9, figures 5-6 

Derivation of Name: This species is named for 
Prof. Dr. Orhan KA Y A, Dokuz Eylül 
University, Izmir, Turkey, in honour of his 
contributions to the study of Turkish geology. 
Holotype: The specimen on plate 1 9, figure 5 .  
Sampie 98-UKT-59. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 1 5  specimens. 
Description:  Test with wide, tlat ring and 
circular to subcircular in outl ine. 4 peripheral 
spines moderateiy Iong, equai in Iength, tapering 
distally and pointed. 2 polar and 2 auxil iary 
spines in cross l ike arrangements. Ring cavity 
subcircular in outline. 
Measurements (J.tm ) : 

(Based on the 3 specimens) 
HT Min. Max. Av. 

Max.diameter of outer 287 287 330 308 
ring (without spines) 
Max. diameter of 200 200 233 2 1 1 
the inner cavity 
Max. thickness of ring 47 

Max. length of 87 

peripheral spines 

47 70 55  
87  200 1 3 2  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antaiya, Turkey. 
Remarks: Stauroacanthocircus kayai n .  sp. 
differs from S. ? poetschensis KOZUR & 
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MOSTLER by having circular outline and lesser 
amount of peripheral spines. 

Stauroacantl1ocircus ? poetscl1ensis KOZUR & 
MOSTLER, 1 990 

Plate 1 9, figures 7-8 

Stauroacanthocircus ? poetschensis KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 990, pp. 1 99-200, pl 7, 
fig. 8 ,  pl. 8, figs. 1 ,  4 

Range (this study): Late Triassic; early Norian 
(Top of the E. abneptis Con. Z.- E. triangu/aris 
Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (Top of the E. abneptis 
Con. Z.)- middle Norian. 
Occurrence: Pötschenwand, Austria; 
Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

FAMIL Y PSEUDOACANTHOCIRCIDAE 
KOZUR & MOSTLER, 1 990 

Genus Pseudoacantl1ocircus KOZUR & 
MOSTLER, 1 990 

Pseudoacanthocircus KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 990, pp. 207-208 

Type Species: Pseudoacanthocircus 
mediospinosus KOZUR & MOSTLER, 1 990. 

Pseudoacantllocircus sugiyamai n. sp. 
Plate 1 9, figures 1 0- 1 2  

Pseudoacanthocircus sp. C 

SUGIYAMA, 1 997, p. 1 68, fig. 45- 14 

Derivation of Name: This species is named for 
Dr. Kazuhiro SUGIYAMA, Geological Survey 
of Japan, Tsukuba, Japan, in honour of his 
contributions to the study of Triassie and recent 
Radiolaria biostratigraphy. 
Holotype: The specimen on plate 1 9, figure 1 0. 
Sampie 98-UKT- 1 7. Deposited at MTA. 
Type Locality: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey (See locality description). 

Material: 1 5  specimens. 
Description:  Test large with thin ring, 
subcircular to slightly transversally ellipsoidal in 
outline. Ring surrounded 1 6- 1 8  short, triangular 
peripheral spines, sharply tapering. Two polar 
rays thin and long. Interna) sphere not preserved 
in type material . Inner cavity · subcircular in 
outline. 
Measurements (J!m): 
(Based on the 3 specimens) 

HT Min. Max. Av. 
Max. diameter of outer 255 245 270 257 
ring (without spines) 

Max. diameter of 
the inner cavity 

220 220 245 228 

Max. thickness of ring 
Max. length of 
peripheral spines 

1 5  
20 

1 5  
1 5  

1 8  
20 

1 6  
1 8  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; middle Norian- early Jurassic; 
S inemurian. 
Occurrence: Mino Terrane, Central Japan; 
Dikmetas Measured Section, Cataltepe Nappe, 
Antalya Nappes, Antalya, Turkey. 
Remarks: Pseudoacanthocircus sugiyamai n. 
sp. differs from P. troegeri KOZUR & 
MOSTLER by possessing lesser amount and 
shorter peripheral spines ( 1 6- 1 8  instead of 24). lt 
is distinguished from P. sp. A by possessing 
more amount peripheral spines ( 1 6- 1 8  instead of 
1 2) and more circular to transversally elongated 
(instead of longitudinally elongated) outline. 

Pseudoacantllocircus sp. A 

Plate 1 9, figure 9 

Pseudoacanthocircus sp. B 

SUG IY AMA, 1 997, p. 1 68, fig. 45- 1 3  

Brief Definition: Test )arge with thin ring, 
subcircular to longitudinally ellipsoidal in 
outline. Ring surrounded 1 2  short triangular 
peripheral spines, sharply tapering. Two polar 
rays long, 8-9 times Ionger than peripheral 
spines. Interna) sphere not preserved in type 
material. 
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Measurements {1.1rn): 
(Based on the 1 specirnen) 
Max. diameter of the outer 
ring (without spines) 

275 

Max. diameter of the inner cavity 245 
Max. thickness of ring 1 5  
Max. length of peripheral spines 20 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; rniddle Norian- early Jurassic; 
Sinernurian. 
Occurrence: Mino Terrane, Centrat Japan; 
Dikrnetas Measured Section, Cataltepe Nappe, 
Antalya Nappes, Antalya, Turkey. 
Remarks: Pseudoacanthocircus sp. A has been 
cornpared to P. sugiyamai n. sp. under latter 
species. 

FAMILY VEGIDCYCLIIDAE KOZUR & 
MOSTLER, 1 972 

Genus Vegllicyclia KOZUR & MOSTLER, 
1 972 

Veghicyclia KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 972, pp. 1 O- l l  

Type species: Veghicyclia pulchra KOZUR & 
MOSTLER, 1 972. 

Vegllicyclia austrica KOZUR & MOSTLER, 
1 972 

Plate 20, figure 1 

Veghicyclia austrica KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 972, p. 12 ,  pl. 4, figs. 
1 0, 1 5  NON pl. 3, fig. 3 ( = V.  haeckeli KOZUR & 
MOSTLER, 1 972) 
LAHM, 1 984, pp. 94-95, pl. 1 7, fig. 6 

Veghicyclia sp. cf. V. austrica KOZUR & MOSTLER 

NON PESSAGNO, in PESSAGNO, FINCH & 
AB BOTT, 1 979, p. 1 7 1 ,  pl .  6, fig. 1 5  

Veghicyclia robusta KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 972, p. 14, pl. 3, figs. 1 ,  
4, 7 

Range (this study) : Late Triassic; rniddle 
Camian. 
Total Range (this study and published): Late 
Triassic; rniddle Carnian. 

Occurrence: Göstling, Grossreifling, Austria; 
Haciyunuslar Measured Section, Huglu Unit, 
Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

Veg/Jicyclia sp. aff. V. globosa KOZUR & 
MOSTLER, 1 972 

Plate 20, figure 2 

aff. Veghicyclia globosa KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 972, pp. 1 2- 1 3 , pl .  3 ,  
figs. 9, 1 6? 

NON KOZUR & MOSTLER, 1 983, pl. 7, fig. 4 
(= V. multispinosa KOZUR & MOSTLER, 1 972) 

Range (this study): Late Triassic; early Norian 
(E.abneptis Con. Z. ). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: This form differs frorn halotype of V. 
globosa KOZUR & MOSTLER by possessing 
rnore amount row of pores on the equatorial disc. 

Vegllicyclia l1aeckeli KOZUR & MOSTLER, 
1 972 

Plate 20, figure 3 

Veghicyclia haeckeli KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 972, p. 1 3 ,  pl. 4, fig. 1 3  
NON p l .  3 ,  fig. 2 (= V. goestlingensis KOZUR & 
MOSTLER, 1 972) 
LAHM, 1 984, p. 95, pl. 1 7, fig. 7 

Veghicyclia austrica KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 972, ONLY pl .  3 ,  
fig.  3 

Range (this study): Late Triassic; early Norian 
(E.abneptis Con. Z. ). 
Total Range (this study and published): Late 
Triassic; rniddle Carnian- early Norian 
(E.abneptis Con. Z.). 
Occurrence: Gostling, Grossreifling, Austria; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
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FAMIL Y ORBICULIFORMIDAE 
PESSAGNO, 1 973 

Genus Orbiculiforma PESSAGNO, 1 973 

Orbiculiforma PESSAGNO 

PESSAGNO, 1 973, pp. 7 1 -72 

Praeorbiculiformella KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 978, p. 1 63 

Type species: Orbicu/iforma quadrata 
PESSAGNO, 1 973 . 

Orbiculiforma cedrosensis PESSAGNO, 1 979 
Plate 20, figure 4 

Orbicu/iforma cedrosensis PESSAGNO 

PESSAGNO in PESSAGNO, FINCH & 
ABBOIT, 1 979, p. 1 66, pl. 3, figs. 13 - 14  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.- E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.)- late 
middle Norian. 
Occurrence: Baja Califomia Sur, Mexico; 
Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Orbiculiforma gazipasaensis n. sp. 
Plate 20, figures 5-7 

Derivation of Name: For its occurrence in the 
territory of Gazipasa town. 
Holotype: The specimen on plate 20, figure 5 .  
Sampie 96-UKT-524. Deposited at MTA. 
Type Locality: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey (See locality description). 
Material: 5 specimens. 
Description: Test large, roughly circular in 
outline with small incisions at periphery. It 
possesses I arge rim and deep central cavity, 
width of the central cavity about half of the test 
diameter. Sides of test sloping from central 
cavity to periphery resulting in an angled 
periphery. Pore frames mainly tetragonal to 
pentagonal. Central part of the central cavity 

moderately to wei l  raised. No equatorial spine 
observed. 
Measurements (J.lm): 

(Based on the 3 specimens) 
HT Min. Max. Av. 

Max. diameter of the 370 335 380 36 1 
test 
M�. diameter of the 
central cavity 

Max. diameter of the 
central raising 

160 1 55 1 60 1 56 

1 00 85 1 00 95 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. rarauana 
Rad. Subz.)- late Triassic; early Camian (T. 
kretaensis Rad. Z. ) .  
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: Orbiculiforma gazipasaensis n. sp. 
could easily be distinguished from the other 
species of the Triassie genus Orbiculiforma 
PESSAGNO by having large, circular test 
without equatorial spines and moderately 
developed centrat raising. 

Orbiculiforma goestlingensis (KOZUR & 
MOSTLER, 1 978) n. comb. 

Plate �0, figures 8-9 

Praeorbiculiformella goestlingensis KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 978, p. 164, pl. 1 ,  figs. 
10, 1 3 ;  pl. 4, fig. 3 
LAHM, 1 984, p. 93, pl . 1 7, fig. 2 

Range (this study) : Late Triassic; early Camian 
(T. kretaensis Rad. Z.)- middle Camian. 
Total Range (this study and published): Late 
Triassic; early Carnian (T. kretaensis Rad. Z.)­
middle Carnian . 
Occurrence: Göstling, Grossreifling, Austria; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya and 
Haciyunuslar Measured Section, Huglu Unit, 
Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 
Remarks: Praeorbiculiformella KOZUR & 
MOSTLER is the junior synonym of genus 
Orbicu/iforma PESSAGNO. 
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Orbiculiforma karnica (KOZUR & MOSTLER, 
1 978) n. comb. 

Plate 20, figure 1 0 

Praeorbiculiforme/Ja karnica KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 978, p. 1 65, pl. 1 ,  
fig. 1 4  

Range (tbis study): Middle Triassic; late 
Ladinian (M cochleata Rad. z. I S. rarauana 
Rad. Subz.)- late Triassic; early Camian (T. 
kretaensis Rad. Z. ). 
Total Range (tbis study and publisbed): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z. I S. rarauana Rad. Subz.)- late Triassic; 
m iddle Carnian. 
Occurrence: Göstling, Austria; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey . . 
Remarks: Praeorbiculiformella KOZUR & 
MOSTLER is the junior synonym of genus 
Orbiculiforma PESSAGNO. 

Orbiculiforma octogonalis n. sp. 
Plate 2 1 ,  figures 1 -3 

Derivation of Name: Because of its octagonal 
outline. 
Holotype: The specimen on plate 2 1 ,  figure 1 .  
Sampie 97-UKT- 1 33 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 22 specimens. 
Description: Test large, roughly octagonal to 
circular in outline with a rather short rim and 
wide, deep central cavity. 8 main equatorial 
spines slender and round in · cross section and 
rnainly situated in the each comer, sometimes 
rare small subsidiary spines also present. Spongy 
meshwork large at all centrat cavity and rirn, 
pore frames predorninantly tetragonal to 
pentagonal . The centrat area of the centrat cavity 
less to rnoderately raised. 

Measurements (J..lrn): 
(Based on the 3 specimens) 

HT Min. Max. Av. 
Max. diameter of the 320 300 330 3 1 7  
test 
Max. diameter of the 250 2 1 5  250 238 
central cavity 
Max. length of the 45 55 50 
equatorial spines 

Range (tbis study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Orbiculiforma octogonalis n. sp. 
differs from 0. cedrosensis PESSAGNO by 
possessing shorter rim, wider central cavity and 
longer, straight equatorial spines instead of 
triangular ones. 

Orbiculiforma plana· (KOZUR & MOSTLER, 
1 978) n. comb. 

Plate 2 1 ,  figure 4 

Praeorbiculiformella plana KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 978, p. 1 64, pl. 1 ,  figs. 
1 1 , 12, 1 5 ; pl. 4, figs. 1 ,  2, 4, 9, 1 0  
LAHM, 1 984, p .  92, pl. 1 6, fig. 1 1  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and publisbed): Late 
Triassic; middle Camian- early Norian (E. 
abneptis Con. Z. ) .  
Occurrence: Gostling and Grossreifling, 
Austria; Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Praeorbiculiformella KOZUR & 
MOSTLER is the junior synonym of genus 
Orbiculiforma PESSAGNO. 

Orbiculiforma vulgaris (KOZUR & 
MOSTLER, 1 978) n. cornb. 

Plate 2 1 ,  figure 5 

Praeorbiculiformella vulgaris KOZUR & MOSTLER 
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KOZUR & MOSTLER, 1 978, p. 166, pl .  1 ,  fig. 
1 6, pl .  4, figs. 5, 7 
? LAHM, 1 984, pp. 92-93, pl. 1 7, fig. 1 

Range (this study) :  Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and publisbed): Late 
Triassic; middle Carnian- early Norian (E. 
abneptis Con. Z.). 
Occurrence: Göstl ing, Grossreifling, Austria; 
Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
Remarks: Praeorbiculiformella KOZUR & 
MOSTLER is the junior synonym of genus 
Orbicu/iforma PESSAGNO. 

Orbiculiforma sp. A 

Plate 2 1 ,  figure 6 

Brief Definition: Test relatively small ,  
hexagonal in outline and 6 equatorial spines 
situated in every corner. Equatorial spines long, 
slender and tapering distally. Sides of sloping 
from central cavity to periphery resulting in 
angled periphery. Spongy meshwork mainly 
composed of polygonal pore frames. 
Measurements {t..tm): 
(Based on the I specimen) 
Max. diameter of the test 1 50 
Max. diameter of the central cavity 100 
Max. length of the equatorial spines 65 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Orbiculiforma sp. A is differentiated 
by the other species of the genus Orbicu/iforma 
PESSAGNO by virtue of hexagonal outline and 
long, slender equatorial spines. 

. Genus Pseudogodia n. gen. 

Type species: Pseudogodia sonmezi n. gen.,  n. 
sp. 
Derivation of Name: For the similarity to 
Cretaceous genus Godia WU 

Description :  Test thick, roughly hexagonal in 
outline composing of big nodes. Each side of the 
test slightly convex. Rim of the test mainly 
includes big nodes (six to seven) in different size 
mainly situated in every comer but sometimes 
irregular. Nodes separating from each other and 
from central nodes by shallow depressions. 
Central nodes have same feature those of nodes 
situated at the side of the test. Meshwork 
consisting of irregular polygonal (mainly 
trigonal and hexagonal) pore frames and mainly 
circular pores in different size. Test possesses 
two peripheral spines tapering distally and 
circular in cross section, usually one of them 
robust and thicker than the other could be the 
polar spine. 
lncluded species: 

Pseudogodia sonmezi n. gen.,  n. sp. 
Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli Rad. 
Subz.)- late Triassic; early Carnian (T. kretaensis 
Rad. Z.). 
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: This genus could be distinguished 
from the genus Orbiculiforma PESSAGNO by 
having polygonal outline instead of circular, 
strong nodes both at rim and center of the test. lt 
differs also from Cretaceous genus Godia WU 
by possessing polygonal outl ine instead of 
circular and whole test of former composing 
mainly large nodes, latter has small pores on the 
surface of the test. 

Pseudogodia sonmezi n. gen.,  n. sp. 
Plate 2 1 ,  figures 7-8 

Derivation of Name: This species is named for 
B. Sc. I lhan SONMEZ, General Directorate of 
Mineral Research and Exploration (MT A), 
Ankara, Turkey, in honour of his contributions 
to the study of Taurus Mountain geology and for 
his kind critics on this study. 
Holotype: The specimen on plate 2 1 ,  figure 7 .  
Sampie 96-UKT-544. Deposited at MTA. 
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Type Locality: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey (See locality description). 
Material: 9 specimens. 
Description: Same as genus. 
Measurements (Jlm): 
(Based on the 2 specimens) 

HT 

Max. width 
of the test 

375 
Min. Max. 

300 375 

Av. 

337.5 

Max. diameter 1 1 5 1 00 1 1 5 1 07.5 
of the nodes 
Length of polar spine ? 90 90 90 

Range (this study) : Middle Triassic; late 
Ladinian (M coch/eata Rad. Z./ S. jluegeli Rad. 
Subz.)- late Triassic; early Camian (T. kretaensis 
Rad. Z.). 
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: Same as genus. 

FAMILY RELINDELLIDAE KOZUR & 
MOSTLER, 1 980 

Genus Pentaspongodiscus KOZUR & 
MOSTLER, 1 979 emend. DUMITRICA, 

KOZUR & MOSTLER, 1 980 

Pentaspongodiscus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, pp. 79-80 

emend. DUMITRICA, KOZUR & MOSTLER, 
1 980, p. 9 

Type Species: Pentaspongodiscus tortilis 
KOZUR & MOSTLER, 1 979 

Pentaspongodiscus crosi KELLICI & DE 
WEVER, 1 995 n. comb. 

Plate 22, figure 1 

Pentaspongodiscus ladinicus crosi KELLICI & DE 
WEVER 

KELLICI & DE WEVER, 1 995, p. 1 54, pl .  4, 

fig. 4 

Pentaspongodiscus aff. ladinicus crosi KELLICI & 
DE WEVER 

NON KELLICI & DE WEVER, 1 995, p. 1 56, pl. 
4, fig. 5 (=Pentaspongodiscus discoides n. sp.) 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I ? P. priscus 
Rad. Subz- M cochleata Rad. Z. I S. jluegeli 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; early Ladinian- late Ladinian 
(M coch/eata Rad. Z. I S. jluegeli Rad. Subz. ). 
Occurrence: Mannolada Massif, Northem Italy; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 
Remarks: P. crossi KELLICI & DE WEVER 
has strongly twisted primary spines not similar 
to those of P. ladinicus DUMITRICA, KOZUR 
& MOSTLER. 

Pentaspongodiscus ? dilrexacantllus CARTER, 
1 993 Group 

Plate 22, figures 2-4 

Pentaspongodiscus ? dihexacanthus CARTER 

CARTER, 1 993, pp. 87-88, pl. 1 3 ,  figs. 1 ,  2, 3 

? SUGIYAMA, 1 997, p. 1 84, fig. 5 1 -9 

Range (this study): Late Triassic; Rhaetian. 
Total Range (tbis study and published) :  Late 
Triassic; Rhaetian- ?early Jurassic;? Sinemurian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; ?Mino Terrane, Centrat 
Japan; Dikmetas Measured Section, Cataltepe 

. Nappe, Antalya Nappes, Antalya, Turkey. 
Remarks: lt includes d ifferent forms both with 
long and short radial spines. 

Pentaspongodiscus discoides n. sp. 
Plate 22, figures 5-7 

Pentaspongodiscus cf. /adinicus DUMITRICA, 
KOZUR & MOSTLER 

GORICAN & BUS ER, 1 990, p. 1 5 1 ,  pl .  2, fg. 4 

Pentaspongodiscus aff. /adinicus crosi KELLICI & 
DE WEVER 

KELLICI & DE WEVER, 1 995, p. 1 56, pl. 4,fig. 5 

Derivation of Name: For its d isc-shaped 
cortical shel l .  
Holotype: The specimen on plate 22,  figure 5 .  
Sampie 96-UKT-522. Deposited at MTA. 
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Type Locality: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey (See locality description). 
Material: More than 50 specimens. 
Description: Medium sized spongy disc with 
pentagonal outline. Five stout spines arranged in 
one plane, length of spine shorter than the 
diameter of the shell .  Primary spines triradiate in 
axial section ornamented with three alternating 
ridges and deep grooves and proximally straight 
then distally strongly twisted, termination 
pointed, sometimes with short needle-Iike 
spines. 
Measurements (f.lm): 
(Based on the 3 specimens) 

Diameter of the test 
Length ofthe straight 
Part of the spine 
Total length 
of the spine 

HT Min. Max. Av. 
1 50 143 1 65 1 52.5 

60 50 62 57 

1 1 0 1 00 1 27 1 1 5 .5  

Width of the spine 30 30 3 1  30.5 
( proxirnally) 
Max. width ofthe spine 35 35 40 37 

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. I ? P. priscus 
Rad. Subz- M coch/eata Rad. Z. I S. jluegeli 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; early Ladinian- late Ladinian 
(M cochleata Rad. Z. I S. jluegeli Rad. Subz.). 
Occurrence: Vrsic and Mokronog, Slovenia; 
Marmolada Massif, Northern Italy; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 
Remarks: Pentaspongodiscus discoides n. sp. 
differs from P. /adinicus ladinicus 
DUMITRICA, KOZUR & MOSTLER by 
possessing shorter, stronger and strongly twisted 
spines. lt also differs from P. crosi KELLICI & 
DE WEVER by possessing Iarger test. 

Pentaspongodiscus steigeri LAHM, 1 984 
Plate 22, figures 8-9 

Pentaspongodiscus steigeri LAHM 

LAHM, 1 984, pp. 56-57, pl. 9, fig. 1 2  

KOZUR, KRAINER & MOSTLER, 1 996, p .  23 1 ,  
pl. 4 ,  fig. 1 5  

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli Rad. 
Subz. )- late Triassic; early Camian 
Total Range (this study and published): 
Middle Triassic; late Anisian- late Triassic; early 
Camian. 
Occurrence: Recaoro, North Italy; Carinthia, 
Austria; Sugozu Measured Section, Alakircay 
Nappe, Antalya Nappes, Gazipasa, Antalya, 
Turkey. 

Genus Tetraspongodiscus KOZUR & 
MOSTLER, 1 979 

Tetraspongodiscus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, pp. 80-8 1 

Type Species: Tetraspongodiscus /ongispinosus 
KOZUR & MOSTLER, 1 979. 

Tetraspongodiscus nazarovi (KOZUR & 
MOSTLER, 1 98 1 )  
Plate 22, figure 1 0  

Plajkerium ? nazarovi KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 72, pl. 57, fig. 1 ;  
pl. 58, fig. 1 

Tetraspongodiscus nazarovi (KOZUR & MOSTLER, 
1 98 1 )  

LAHM, 1 984, pp. 59-60, pl. 1 0, fig. 7 

Range (this study): Middle Triassic; late 
Triassic; middle Carnian 
Total Range (this study and published): 
Middle Triassic; early Ladinian- late Triassic; 
middle Camian. 
Occurrence: Recaoro, Italy; Grossreifling, 
Austria; Haciyunuslar Measured Section, Huglu 
Unit, Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

SPUMELLARIA INCERTAE SEDIS 

Genus Tauridastrum n. gen. 

Type species: Tauridastrum longitubus n. gen., 
n. sp. 
Derivation of Name: Due to its type locality 
located at Taurus Belt. 
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Description: Test composing globular cortical 
shel l  with many needle-like spines oriented in 
d ifferent direction and one tube like extension. 
Overall shape vase-l ike. Surface of the cortical 
shel l  double layered, outer pore frames highly 
elevated polygonal and inner with mainly 
triangular pore frames and mainly elongated 
pores in different size. In different part of the 
test, many (5 to I 0) long, thin needle-like spines 
extend out to different direction. One big porous 
tube situated at the one side of the test. Tube 
tapering into the center and expanding distally 
with many circular to elliptical pores in 
different size. No partitions present in the tube 
and at well preserved material Jong, thin, needle­
l ike (tapering distally and circular in cross 
section) spine present at the end oftube. 
Included Species: 

Tauridastrum /ongitubus n. gen., n. sp. 
Spumellaria g�n. et sp. indet. D. SUGIY AMA, 
1 997, fig. 5 1 -20 
Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.)­
middle Norian. 
Occurrence: Mino Terrane, Central Japan; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
Remarks: This genus cou,ld be distinguished 
from the genus Monocapnuchosphera n. gen. by 
having simpl'e, porous tube without partitions 
instead of tumidispina and many needle-like 
spines oriented in different directions. 

Tauridastrum longitubus n. gen., n. sp. 
Plate 23, figures I -3 

Derivation of Name: This species is named 
with respect to its long tube extension. 
Holotype: The specimen on plate 23, figure I .  
Sampie 98-UKT-6 1 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 3 specimens. 

Description: Same as genus. 
Measurements{J.lm):(Based on the 2 specimens) 

HT Min. Max. Av. 
Diameter of the 207 207 220 2 1 3 .5  
cortical shell 
Width of tube 60 60 60 60 
proximally 
Length oftube 1 88 1 88 227 207.5 
excluding spine 
Length of spines 73 67 73 70 
on the cortical shell 
Length of spine at 140 1 40 
the end of tube 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey 
Remarks: Same as genus. 

Genus Xipl1ospllaera HAECKEL, I 882 

Type species: Xiphosphaera tredicomporata 
HAECKEL, I 885 . 

Xipllospllaera fistulata CARTER, I 99 I  
Plate 23 , figures 4-6 

Xiphosphaera jistulata CAR TER 

CARTER, 1 99 1 ,  p. 200, pl. 1 ,  figs. 4, 5, 7, 8, 9, 1 0  

SUGIYAMA, 1 997, p .  1 88, fig. 50-27 
? Unnamed Spumellaria 

YEH AND CHENG, 1 996, pl. 1 1 , figs. 1 1 , 1 6  

Range (this study): Late Triassic; early Norian 
(E. triangularis Con. Z.) .  
Total Range (this study and published): Late 
Triassic; early Norian (E. triangularis Con.  Z.). 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; ? Busuanga Island, 
Phi lippines; Mino Terrane, Central Japan; 
Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
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Spumellaria genus and species indetermined 

Spumellaria gen. and sp. indet. A 

Plate 23, figure 7 

Spumellaria gen. and sp. indet. B 

CARTER, 1 993, p. 92, pl .  1 3 ,  figs. 6, 8, 1 1  

Range (this study) : Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian.  
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Spumellaria gen. and sp. indet. B 

Plate 23, figures 8- 1 1 

Spumellaria gen. and sp. indet. D 

CARTER, 1 993, p. 92, pl .  1 3 ,  figs. 12, 1 3  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.)- Rhaetian. 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.)­
Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Ankara Ophiolitic Melange, 
Eryaman, Ankara and Dikmetas Measured 
Section, Cataltepe Nappe; Antalya Nappes, 
Antalya, Turkey. 

SUBORDER ENTACTINAR1A KOZUR & 
MOSTLER, 1 982 

FAMILY AUSTRISATURNALIDAE KOZUR 
& MOSTLER, 1 983 

SUBFAMILY HUNGAROSATURNALINAE 
KOZUR & MOSTLER, 1 983 

Genus H ungarosaturnalis KOZUR & 
MOSTLER, 1 983 emend. MOSTLER & 

KRAINER, 1 994 

Hungarosaturnalis KOZUR AND MOSTLER 

KOZUR AND MOSTLER, 1 983, p. 7 
emend. MOSTLER AND KRAINER, 1 994, pp. 
98-99 

Type Species: Hungarosaturna/is multispinosa 
KOZUR & MOSTLER, 1 983 . 

Hungarosaturnalis longobardica KOZUR & 
MOSTLER, 1 983 
Plate 24, figure I 

Hungarosaturnalis longobardica KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 983, p. 8, pl. 4, fig. 3 ;  
p l .  5 ,  fig. 4 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I ? P. priscus 
Rad. Subz.- M cochleata Rad. Z. I S. jluegeli 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (Base of late 
Ladinian- M cochleata Rad. Z. I S. jluegeli Rad. 
Subz.). 
Occurrence: Köveskal, Balaton Highland, 
Hungary; Sugozu Measured Section, Alakircay 
Nappe, Antalya Nappes, Gazipasa, Antalya, 
Turkey. 

H ungarosaturnalis multispinosa KOZUR & 
MOSTLER, 1 983 
Plate 24, figure 2 

Hungarosaturnalis multispinosa KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 983, p. 8, pl .  4, fig. 1 ;  
pl. 5 ,  fig. 5 ;  pl. 6 ,  fig. 1 ;  pl. 7, figs. 2, 3 .  

GORICAN & BUSER, 1 990, p .  147, p l .  1 ,  fig. 5 

MOSTLER & KRAINER, 1994, pl. 1 ,  figs. 1 -6 ;  pl. 
2, figs. 1-8 ;  pl. 3, figs. 1 -3, 7-8; pl. 12, figs. 2-6 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. rarauana 
Rad. Subz.- M cochleata Rad. Z. I S. jluegeli 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (Base of late 
Ladinian- M cochleata Rad. Z. I S. jluegeli Rad. 
Subz.). 
Occurrence: Köveskal, Hungary; Vrsic, 
Slovenia; Karawank, Austria; Sugozu Measured 
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Section, Alakircay Nappe, Antalya Nappes, 
Gazipasa, Antalya, Turkey. 

Hungarosaturnalis pileatus (NAKASEKO & 
NISHIMURA, 1 979) 

Saturnosphaera 
NISHIMURA 

Plate 24, figure 3 

pi/eata NAKASEKO & 

NAKASEKO & NISHIMURA 1 979, p. 74, pl. 5 ,  
figs. 3a, b.  

Hungarosaturna/is pileatus (NAKASEKO & 
NISHIMURA, 1 979) 

KOZUR & MOSTLER, 1 983, p.  7 

MOSTLER & KRAINER, 1 994, pl .  7, figs. 4, 5, 7 

NON SUGIYAMA, 1 997, p. 1 8 1 ,  fig. 48-27 
(=Hungarosaturnalis triassicus (NAKASEKO & 
NISHIMURA, 1 979)) 

Hungarosaturnalis cf. pileatus (NAKASEKO & 
NISHIMURA, 1 979) 

MOSTLER & KRAINER, 1 994, pl. 7, fig. 6 

Range (this study): Middle Triassic; late 
Ladinian (M cochleatci Rad. Z. I S. jluegeli Rad. 
Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. jluegeli Rad. Subz.). 
Occurrence: Southwest Japan; Carinthia, 
Karawank, Austria; Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Genus Ornatisaturnalis MOSTLER & 
KRAINER, 1 994 

Ornatisaturnalis MOSTLER & KRAINER 

MOSTLER & KRAINER, 1 994, p. 1 03 

Type Species: Ornatisaturnalis ingridae 
MOSTLER & KRAINER, 1 994. 

Ornatisaturnalis ingridae MOSTLER & 
KRAINER, 1 994 
Plate 24, figure 4 

Ornatisaturnalis ingridae MOSTLER & KRAINER 

MOSTLER & KRAINER, 1 994, pp. 103- 1 05, pl. 
1 0, figs. 1 -5 

Praeheliostaurus ingridae (MOSTLER & 
KRAINER, 1 994) 

SUGIY AMA, 1 997, p. 1 85,  fig. 48-26 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli Rad. 
Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z. I S. jluegeli Rad. Subz. ). 
Occurrence: Central Karawank, Austria; Mino 
Terrane, Central Japan; Sugozu Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Gazipasa, Antalya, Turkey. 

Ornatisaturnalis quadrispinosus MOSTLER & 
KRAINER, 1 994 
Plate 24, figure 5 

Ornatisaturnalis quadrispinosus MOSTLER & 
KRAINER 

MOSTLER & KRAINER, 1 994, pp. 1 05- 1 06, pl. 
1 0, figs. 1 3- 14  

Preahe/iostraus levis KOZUR & MOSTLER 

SUGIYAMA, 1 997, p. 1 85 ,  fg. 48-25 

Range (this study): Late Triassic; earliest 
Camian (Base of the T. kretaensis Rad. Z.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z. I S. jluegeli Rad. Subz.)- late Triassic; 
earliest Carnian (Base of the T. kretaensis Rad. 
Z.). 

Occurrence: Central Karawank, Austria; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

FAMILY EPTINGIDAE DUMITRICA, l 978a 

Genus Cryptostephanidium DUMITRICA, 
1 978a 

Cryptostephanidium DUMITRICA 

DUMITRICA, 1 978a, p. 30 

Type Species: Cryptostephanidium cornigerum 
DUMITRICA, 1 978a. 

1 25 



Cryptostephanidium cornigerum DUMITRICA, 
1 978a 

Plate 24, figure 6 

Cryptostephanidium cornigerum DUMITRICA 

DUMITRICA, 1 978a, p. 3 1 ,  pl. 1 ,  figs. 1 -4; pl. 4, 
fig. 4 

GORICAN
.
& BUSER, 1 990, p. 142, pl. 8, 

figs. 1 -3 

YEH, 1 990, pp. 22-23, pl. 5, figs. 1 1 , 1 5 ; pl. 1 1 , 
fig. 5 

RAMOVS & GORICAN, 1 995, p. 1 84, pl. 5, fig. 3 

KOZUR, KRAINER & MOSTLER, 1 996, p. 207, 
pl. 1 0, fig. 1 2  

Cryptostephanidium cf. cornigerum DUMITRICA 

YAO, 1 982, pl. 1 ,  fig. 1 6  

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli Rad. 
Subz.). 
Total Range (this study and published): 
Middle Triassic; early Ladinian- late Ladinian 
(M cochleata Rad. Z./ S . .fluegeli Rad. Subz.). 
Occurrence: Recoaro, Italy; Inuyama area, 
Centrat Japan; Zaklanec, Bohinj, Vojsko, Vrisic 
and Smarna Gora, Slovenia; Busuanga Island, 
Philippines; Carinthia, Austria; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 

Cryptostephanidium goncuoglui n. sp. 
Plate 24, figures 7-8 

Derivation of Name: This species is named for 
Prof. Dr. Cemal GONCUOGLU, Middle East 
Technical University, Ankara, Turkey, in honour 
of his contributions to the study of Turkish 
geology and nice comments on this study. 
Holotype: The specimen on plate 24, figure 7. 
Sampie 96-UKT-530. Deposited at MTA. 
Type Locality: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey (See locality description). 
Material: 1 5  specimens. 
Description :  Shell subspherical, surface of the 
cephalis covered by large, polygonal (mainly 
trigonal to hexagonal) and irregular pore frames. 
Horns mainly unequal, sometimes apical hom 

(A) a little bit Ionger than two lateral horns (L) 
and have angle with these two L much bigger 
than angle between these two L. Horns triradiate 
with very wide grooves and thin ridges. Horns 
proximally wide then tapering distally. Distal 
part of A always sl ightly twisted and mainly 
straight, sometimes one of them loosely twisted. 
Measurements (Jlm): 
(Based on the 3 specimens) 

HT Min. Max. Av. 
Diameter of cephalis 78 78 83 80.5 
Length of hom 73 73 84 80 

Range (this study) :Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. .fluegeli Rad. 
Subz.). 
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: Cryptostephanidium goncuoglui n.  
sp. d iffers from C. cornigerum DUMITRICA by 
having wider and twisted homs. 

Genus Py/osteplzanidium DUMITRICA, 1 978a 

Pylostephanidium DUMITRICA 

DUMITRICA, 1 978a, p. 34 
Type species: Pylostephanidium clavator 
DUMITRICA, 1 978a. 

Pylosteplzanidium ankaraense BRAGIN & 
TEKIN, 1 996 

Plate 24, figures 9- 1 1 

Pylostephanidium ankaraense BRAGIN & TEKIN 

BRAGIN & TEKIN, 1 996, pp. 1 1 7, 1 19, pl. 1 ,  
figs. 1 -5 

Range (this study): Late Triassic; late Norian. 
Total Range (this study and published): Late 
Triassic; late Norian. 
Occurrence: Ankara Ophiolitic Melange, 
Eryaman, Ankara, Turkey. 
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FAMULY HEXAPOROBRACHDDAE 
KOZUR & MOSTLER, 1 979 

Genus Tetraporobrachia KOZUR & 
MOSTLER, 1 979 

Tetraporobrachia KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 78 

Type species: Tetraporobrachia haeckeli 
KOZUR & MOSTLER 1 979. 

Tetraporobrachia composita CARTER, 1 993 
Plate 25, figure 1 

Tetraporobrachia composita CARTER 

CARTER, 1 993, p. 90, pl. 1 2, figs. 7, 1 0, 1 1  

BRAGIN & TEKIN, 1 996, pl. 3, fig. 5 

Range (this study): Late Triassic; late Norian. 
Total Range (this study and published): Late 
Triassic; late Norian. 
Occurrence: Queen Charlotte Island, British 
Columbia, Canada; Ankara Ophiolitic Melange, 
Eryaman, Ankara, Turkey. 

Tetraporobraclzia lzaeckeli KOZUR & 
MOSTLER, 1 979 
Plate 25, figure 2 

Tetraporobrachia haeckeli KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 79, pl. 4, fig. 6; 
pl .  5, figs. I ,  2 
LAHM, 1 984, pp. 26-27, pl. 3, fig. 4 

Range (this study): Late Triassic; middle 
Carnian. 
Total Range (this study and published): Late 
Triassic; middle Carnian. 
Occurrence: Gostling and Grossreifling, 
Austria; Haciyunuslar Measured Section, Huglu 
Unit, Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

FAMILY MULTIARCUSELLIDAE KOZUR 
& MOSTLER, 1 979 

SUBF AMIL Y TRIARCELLINAE KOZUR 
& MOCK, 1 98 1  

Genus Triarcella KOZUR & MOCK, 1 98 1  

Triarcella KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  p. 26 

Type species: Triarcel/a sulovensis KOZUR & 
MOCK, 1 98 1 .  

Triarce/la sulovensis KOZUR & MOCK, 1 98 1  
Plate 25, figures 3-4 

Triarcella sulovensis KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  p. 26, pl. 62, figs. 1 -4 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.). 
Occurrence: Westkarpats; Y aylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

FAMILY SPONGOSATURNALOIDIDAE 
KOZUR & MOSTLER, 1 983 

Genus Spongosaturnaloides KOZUR & 
MOSTLER, 1 972 

Spongosaturnaloides KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 972, p. 42 

Type species: Spongosaturnalis 
(Spongosaturnolides) quinquespinosa KOZUR 
& MOSTLER, 1 972. 

Spongosaturnaloides multidentatus KOZUR & 
MOSTLER, 1 983 
Plate 25, figure 5 

Spongosaturnaloides multidentatus KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 983, p. 1 1 , pl. 3, fig. 1 

Range (this study): Late Triassic; m iddle 
Carnian. 
Total Range (this study and published): Late 
Triassic; middle Carnian. 
Occurrence: Göstling, Austria; Haciyunuslar 
Measured Section, Huglu Unit, Beysehir-Hoyran 
Nappe, Bozkir, Konya, Turkey. 
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F AMIL Y HINDEOSPHAERIDAE KOZUR & 
MOSTLER, 1 98 1  

Genus Hindeospllaera KOZUR & 
MOSTLER, 1 979 

Hindeosphaera KOZVR & MOSTLER 

KOZUR & MOSTLER, 1 979, pp. 6 1 -62 

Type Species: Hindeosphaera foremanae 
KOZUR & MOSTLER, 1 979. 

Hindeosplzaera bispinosa KOZUR & 
MOSTLER, 1 979 

Plate 25 ,  figures 6-7 

Hindeosphaera bispinosa KOZVR & MOSTLER 

KOZUR & MOSTLER, 1 979, pp. 63-64, pl. 2, 
fig. 6 
KOZUR & MOSTLER, 1 98 1 ,  p. 29, pl. 67, fig. 1 

LAHM, 1 984, p. 38 ,  pl .  6, figs. 1 ,  2 

Range (this study) :  Late Triassic; middle 
Camian.  
Total Range (this study and published): Late 
Triassic; early Camian- middle Camian. 
Occurrence: Göstl ing, Grossreifling, Austria; 
Westkarpats; Haciyunuslar Measured Section, 
Huglu Unit, Beysehir-Hoyran Nappe, Bozkir, 
Konya, Turkey. 

Genus Pseudostylosplzaera KOZUR & 
MOSTLER, 1 98 1  

Pseudostylosphaera KOZVR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  pp. 30-3 1 

Type species: Pseudosty/osphaera graci/is 
KOZUR & MOSTLER, 1 98 1 .  

Pseudostylosplzaera coccostyla (RÜST, 1 892) 
Pseudostylospllaera coccostyla coccostyla 

(RÜST, 1 892) 
Plate 25, figure 8 

Spongotractus coccostylus RÜST 

RÜST, 1 892, p. 1 60, pl. 2 1 ,  fig. 8 

Pseudostylosphaera 
MOSTLER 

coccostyla KOZUR & 

KOZUR & MOSTLER, 1 98 1 ,  p. 32, pl .  1 5 , fig. 3 ;  
p l .  46, fig. 5 

Pseudostylosphaera coccostyla coccostyla (RÜST, 
1 892) 

KOZUR & MOSTLER, 1 994, p. 44 
Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. jluegeli Rad. 
Subz.). 
Total Range (this s�udy and published) :  
Middle Triassic; early Ladinian- late Ladinian 
(M cochleata Rad. Z. I S. jluege/i Rad. Subz. ). 
Occurrence: Felsöörs, Balaton highland, 
Hungary; Si lz, Austria; Sugozu Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Gazipasa, Antalya, Turkey. 

Pseudostylosplzaera goestlingensis (KOZUR & 
MOSTLER, 1 979) 
Plate 25,  figure 9 

Stylosphaera ? goestlingensis KOZVR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 59, pl. 1 7, fig. 5 ;  
pl. 1 8, fig. I 

Pseudostylosphaera goestlingensis (KOZUR & 
MOSTLER, 1 979) 

KOZUR & MOSTLER, 1 98 1 ,  p. 3 1  

SUGIYAMA, 1 997, p. 1 86, fig. 48- 1 9  

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. /? P. priscus 
Rad. Subz.)- late Triassic; early Camian (T. 
kretaensis Rad. Z.) 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M coch/eata 
Rad. Z./? P. priscus Rad. Subz.)- late Triassic; 
middle Carnian. 
Occurrence: Göstling, Austria; Mino Terrane, 
Central Japan; Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Pseudostylospllaera gracilis KOZUR & MOCK, 

1 98 1  
Plate 25, figures 1 0- 1 1 

Pseudostylosphaera graci/is KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
I 98 1 ,  p. 32, pl. 66, fig. 1 

SUGIYAMA, 1 997, p. 1 86, fig. 48- 1 8  

Pseudostylosphaera hellenica (DE WEVER, 1 979) 
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LAHM, 1 984, p. 35,  pl . 5, figs. 1 ,  2 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. rarauana 
Rad. Subz.)- late Triassic; early Camian. 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. rarauana Rad. Subz.)- late Triassic; 
early Camian. 
Occurrence: Westkarpats, Gostling and 
Grossreifling, Austria; Mino Terrane, Central 
Japan; Sugozu Measured Section, Alakircay 
Nappe, Antalya Nappes, Gazipasa, Antalya, 
Turkey. 

Pseudostylosphaera hellenica (DE WEVER, 
1 979) 

Plate 25, figure 1 2  

Archaeospongoprunum ? hellenicum DE WEVER 

DE · WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 78, pl. 1 ,  fig. 8 

DE WEVER, 1 982, pp. 1 79- 1 80, pl. 1 0, fig. 4 
NON 5, 6. 

NON T AKASHIMA & KOlKE, 1 982, pl. 2, figs. 
7-8(=Pseudostylosphaera imperspicua (BRAGIN, 
1 986)) 

Stylosphaera ? cf. hellenica (OE WEVER, 1 979) 

NON KOZUR & MOSTLER, 1 979, p. 55, pl. 1 ,  
fig. 4; pl .  1 7, fig. 4 

Pseudostylosphaera hellenica (OE WEVER, 1 979) 

KOZUR & MOSTLER, 1 98 1 ,  p. 3 1  

NON LAHM, 1 984, p .  35,  pl. 5 ,  figs. 1 ,  2 (= P. 
gracilis KOZUR & MOCK, 1 98 1 )  

Range (this study): Late Triassic; m iddle 
Carnian. 
Total Range (this study and published): Late 
Triassic; early Camian- middle Carnian. 
Occurrence: Karpenission� Tourla, Greece; 
Haciyunuslar Measured Section, Huglu Unit, 
Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

Pseudostylospllaera imperspicua (BRAGIN, 
1 986) n. comb. 

Plate 25, figure 1 3  

Archaeospongoprunum cf. hellenicum OE WEVER 

TAKASHIMA & KOlKE, 1 982, pl. 2, figs. 7-8 

Archaeospongoprunum ? imperspicuum BRAGIN 

BRAGIN, 1 986, p. 7 1 ,  pl . 2 ,  fig. 9 

Stylosphaera imperspicua (BRAGIN, 1 986) 

BRAGIN, 1 99 1 a, p. 90, pl. 5, fig. 4 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I? P. priscus 
Rad. Subz.- M coch/eata Rad. Z. I S. .fluegeli 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M coch/eata 
Rad. Z. I? P. priscus Rad. Subz.- M cochleata 
Rad. Z./ S. .fluegeli Rad. Subz.). 
Occurrence: Sahalin, Japan; Sikhote Alyn, 
Koryak range, Fareast Russia; Sugozu Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Gazipasa, Antalya, Turkey. 

Pseudostylospl1aera longispinosa KOZUR & 
MOSTLER, 1 98 1  
Plate 25, figure 1 4  

Pseudostylosphaera longispinosa KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 32, pl. 1 ,  fig. 6 

LAHM, 1 984, pp. 34-35,  pl. 4, fig. 1 1 , 1 2  

GORICAN & BUSER, 1 990, p .  1 55 ,  p l .  5 ,  figs. 
3-5 

?YEH, 1 990, p. 1 5, pl. 4, fig. 2 

SUGIYAMA, 1 997, p. 1 86, fig. 48- 1 6  

Pseudostylosphaera longobardica KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 33 , pl. 49, fig. 3 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I? P. priscus 
Rad. Subz.- M cochleata Rad. Z. I S. .fluegeli 
Rad. Subz. ). 
Total Range (this study and published): 
Middle Triassic; early Ladinian- late Ladinian 
(M cochleata Rad. Z./ S. jluegeli Rad. Subz. )- ? 
late Triassic; ? early Carnian. 
Occurrence: Recoaro, Italy; Saalfalden, 
Austria; Busuanga Island, Philippines; Slovenia; 
Mino Terrane, Central Japan; Sugozu Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Gazipasa, Antalya, Turkey. 
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Pseudostylosp/1aera nazarovi (KOZUR & 
MOSTLER, 1 979) 
Plate 25, figure 1 5  

Stylosphaera ? nazarovi KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 55, pl. 1 ,  fig. 5 ;  
p l .  1 4, figs. 4 ,  6 

Pseudostylosphaera nazarovi (KOZUR & 
MOSTLER, 1 979) 

KOZUR & MOSTLER, 1 98 1 ,  p. 3 1  

SUGIY AMA, 1 997, p. 1 86, fig. 48- 1 7  

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. z. I? P. priscus 
Rad. Subz.)- late Triassic; early Carnian. 
Total Range (this study and published): 
Middle Triassic; late Ladinian- late Triassic; 
m iddle Camian.  
Occurrence: Göstling, Austria; Mino Terrane, 
Centrat Japan; Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

F AMIL Y MUELLITORTIDAE KOZUR, 
1 988a 

Genus Muelleritortis KOZUR, 1 988a 

Muel/eritortis KOZUR 

KOZUR, I 988a, p. 52 

Type species: Emiluvia ? cochleata 
NAKASEKO & NISHIMURA, 1 979. 

Muelleritortis bosniensis KOZUR & 
MOSTLER, 1 996b 
Plate 26, figure 1 

Muelleritortis bosniensis KOZUR & MOSTLER 

KOZUR & MOSTLER, I 996b, p. 88, pl. 2, figs. 
7, 1 1  

Range (this study) : Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I P. priscus Rad. 
Subz.-· M cochleata Rad. Z. I S. jluegeli Rad. 
Subz.). 
Total Range (tbis study and publisbed): 
M iddle Triassic; late Ladinian (M cochleata 
Rad. Z./ ? P. priscus Rad. Subz.- M cochleata 
Rad. Z .  I S. jluegeli Rad. Subz.). 

Occurrence: F ojnica, Bosnia-Hercegowina; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Muelleritortis cive SUGIYAMA, 1 997 
Plate 26, figures 2-3 

Muelleritortis cive SUGIY AMA 
SUGIYAMA, I 997, p. 1 6 1 ,  figs. 4 I - I 9, 20 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli Rad. 
Subz.)- late Triassic; early Carnian. 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z. I S. jluegeli Rad. Subz.)- late Triassic; 
early Carnian. 
Occurrence: Mino Terrane, Central Japan; 
Sugozu Measured Section, Alakircay · Nappe, 
Antalya Nappes,Gazipasa, Antalya, Turkey. 

Muelleritortis cocllleata (NAKASEKO & 
NISHIMURA, 1 979) 

M uelleritortis cocllleata cocllleata 
(NAKASEKO & NISHIMURA, 1 979). 

Plate 26, figures 4-5 

Emiluvia ? cochleata NAKASEKO & NISHIMURA 

NAKASEKO & NISHIMURA, 1 979, p. 70, pl. 3 ,  
figs. 2-4, 6 

NISHIZONO, OHISHI, SA TO & MURA TA, 
1 982, pl. I ,  fig. 1 9  

Muel/eritortis cochleata cochleata (NAKASEKO & 
NISHIMURA, I 979) 

KOZUR, 1 988a, p .  53, pl. 1 ,  figs. 1 -8 ;  p l .  2,  figs. 
I -2; pl. 3, fig. I 

DOSZTALY, I 99 1 ,  pl. 5, fig. 1 

KOZUR & MOSTLER, I 996b, pl .  I ,  fig. 9 

Muelleritortis cf. cochleata cochleata (NAKASEKO 
& NISHIMURA, 1 979) 

KOZUR & MOSTLER, I 996b, pl. 3, fig. I 

Muelleritortis cochleata (NAKASEKO & 
NISHIMURA, 1979) 

SUGIYAMA, 1 997, p. 1 83 ,  fig. 27- 1 1 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ ? P. priscus 
Rad. Subz.)- late Triassic; earliest Camian (Base 
of the T. kretaensis Rad. Z.). 

1 30 



Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z. I P. priscus Rad. Subz.)- late Triassic; 
earliest Camian (Base of the T. kretaensis Rad. 
Z.). 
Occurrence: Southwest and Central Japan; 
Köveskal, Hungary; Fojnica, Bosnia­
Hercegowina; Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

M uelleritortis coc/Jieata koeveskalensis 
KOZUR, 1 988a 

Plate 26, figure 6 

Muelleritortis cochleata koeveskalensis KOZUR 

KOZUR, 1 988a, pp. 53-54, pl. 3, fig. 3 

KOZUR & MOSTLER, 1 996a, pl .  2, figs. I ,  8 

Muelleritortis cf. cochleata koeveskalensis KOZUR 

KOZUR & MOSTLER, 1 996a, p. 87, pl. 2, fig. 4 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ ? P. priscus 
Rad. Subz.)- late Triassic; earliest Camian (Base 
of the T. kretaensis Rad. Z. ). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ P. priscus Rad. Subz.)- late Triassic; 
earliest Carnian (Base of the T. kretaensis Rad. 
Z.). 
Occurrence: Köveskal, Hungary; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 

Muelleritortis coc/Jieata tumidospina KOZUR, 
1 988a 

Plate 26, figure 7 

Emuluvia (?) aff. cochleata NAKASEKO AND 
NISHIMURA 

BRAGIN, 1 986, pl. 2, fig. 8 

Muel/eritortis cochleata tumidospina KOZUR 

KOZUR, 1 988a, p. 54, pl. 3, fig. 2 

DOSZTALY, 1 99 1 ,  pl. 4, fig. 5 

KOZUR AND MOSTLER, 1 996a, pp. 87-88 

Plafkerium cochleaturn (NAKASEKO AND 
NISHIMURA, 1 979) 

BRAGIN, 1 99 1 a  ONLY pl. 4, fig. 1 0  

Plafkerium spp. 

YEH, 1 992, p. 6 1 ,  ONLY pl. 7, fig. 3 

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. I ? P. priscus 
Rad. Subz.- M cochleata Rad. Z./ S. jluegeli 
Rad. Subz. ). 
Total Range (this study and published):  
Middle Triassic; late Ladinian (M coch/eata 
Rad. z.  I P. priscus Rad. Subz.- M coch/eatal S. 
jluegeli Rad. Subz. ). 
Occurrence: Fareast Russia; Köveskal, 
Hungary; Uson lsland, Philippines; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 

M uelleritortis expansa KOZUR AND 
MOSTLER, 1 996b 
Plate 26, figure 8 

?Emiluvia ? coch/eata NAKASEKO AND 
NISHIMURA 

NISHIZONO AND MURA TA, 1 983, pl. 2, fig. 7 

Muel/eritortis expansa KOZUR AND MOSTLER 

KOZUR AND MOSTLER, 1 996b, p. 88, pl. 1 ,  
figs. 1 -5,  8 

Range (tbis study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ ? P. priscus 
Rad. Subz.)- late Triassic; earliest Camian (Base 
of the T. kretaensis Rad. Z.). 
Total Range (tbis study and published):  
Middle Triassic; late Ladinian (M coch/eata 
Rad. Z./ P. priscus Rad. Subz.)- late Triassic; 
earliest Carnian (Base of the T. kretaensis Rad. 
Z.). 
Occurrence: ?Japan; Fojnica, Bosna-
Hercegowina; Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Muelleritortis longispinosa KOZUR, 1 988a 
Plate 26, figures 9- 1 0 

Muelleritortis longispinosa KOZUR 
KOZUR, 1 988a, p. 54, pl .  3, fig. 4 

Range (this study) : Middle Triassic; late 
Ladinian (M coch/eata Rad. Z./ ? P. priscus 
Rad. Subz.- M cochleata Rad. Z. I S. jluegeli 
Rad. Subz.). 
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Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ P. priscus Rad. Subz.- M cochleata 
Rad. Z./ S. jluegeli Rad. Subz.). 
Occurrence: Köveskal, Hungary; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 

Genus Pentatorfis KOZUR, 1 988b 

Pentatorfis KOZUR 

KOZUR, 1 988b, p. 97 

Type species: Pentatorfis /ongobardica 
KOZUR, 1 988b. 

Pentafortis sp. A 

Plate 26, figure 1 1  

· Brief
-
Definition:  Cortical shel l  subglobular. 

Pore frames of outer layer elevated with nodes at 
vertices. The five main spines slightly widened 
distal ly situated in the same plane. Twisted main 
spines with wide grooves and wide ri�ges. 
Untwisted main spines Ionger than the tw1sted 
ones. 
Measurements (Jlm): 
(Based on the 1 specimen) 
Diameter of cortical shell 120 
Length of untwisted main spines 1 1 5 
Length of twisted main spines 85- 100 

Range (this study):  Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. jluegeli Rad. 
Subz.). 
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: 1t differs from Pentafortis hexaspina 
KOZUR & MOSTLER by possessing five main 
spines (instead of six) situated in the same plane. 

Genus Trifortis KOZUR, 1 988b 

Trifortis KOZUR 
KOZUR, 1 988b, pp. 97-98 

Type species: Sarla ? kretaensis KOZUR & 
KRAHL, 1 984. 

Tritorfis ariana (CORDEY et al ., 1 988) Group 
Plate 27, figure I 

Sarla ariana CORDEY et al. 

CORDEY, - DE WEVER, DUMITRICA, 
DANELIAN, KITO & VRIEL YNCK, 1 988, pp. 
32-33, pl .  1 ,  figs. 8- 1 1  

Trifortis sp. cf. T. ariana (CORDEY et al., 1 988) 
SUGIY AMA, 1 997, p. 1 88 

Range (this study): Middle Triassic; latest 
Ladinian (Top of the M cochleata Rad. Z./ S. 
jluege/i Rad. Subz.)- late Triassic; early Camian 
(T. kretaensis Rad. Z.). 
Total Range (this study and published):  
Middle Triassic; latest Ladinian (Top of the M 
coch/eata Rad. Z./ S. fluegeli Rad. Subz.)- late 
Triassic; early Camian (T. kretaensis Rad. Z.). 
Remarks: lt includes fonns which have both 
long and short main spines. 

Tritortis ba/atonica KOZUR, 1 988a, b 
Plate 27, figure 2 

Trifortis balatonica KOZUR 

KOZUR, 1 988a, b, p. 99, pl. 3, fig. 8; pl. 4, fig. 7 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. fluegeli Rad. 
Subz.)- late Triassic; early Camian (T. kretaensis 
Rad. Z.) 
Total Range (this study and published):  
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. jluegeli Rad. Subz.)- late Triassic; 
early Camian (T. kretaensis Rad. Z.) 
Occurrence: Köveskal, Hungary; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 

Tritortis kretaensis (KOZUR & KRAHL, 1 984) 
Tritortis kretaensis dispiralis (BRAGIN, 1 986) 

Plate 27, figure 3 

Tripocyc/ia sp. 

NISHIZONO, OHISHI, SA TO & MURA TA, 
1 982, pl. 1 ,  fig. 1 5  

Tripocyc/ia sp. A 

NISHIZONO & MURA TA, 1 983, pl. 2, fig. 6 

Sarla dispiralis BRAGIN 
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BRAGIN, 1 986, p. 67, pl. 1 ,  fig. 12 

BRAGIN, 1 99 1 a, p. 79,  pl. 4, fig. 1 1 , pl . 5 ,  fig. 8 
NON pl. 4, fig. 6 

Sar/a ? kretaensis KOZUR & KRAHL 

CORDEY, DE WEVER, DUMITRICA, 
DANELIAN, KITO & VRIELYNCK, 1 988, p. 
34, pl. 2, fig. 7 NON figs. 9- 1 1 (=Tritortis 
kretaensis kretaensis (KOZUR & KRAHL, 
1 984)) 

Tritorfis kretaensis subcy/indrica KOZUR 

KOZUR, 1 988a, b, pp. 98-99, pl. 4, figs. 6, 8 

Tritorfis kretaensis robusta DOSZT AL Y 

DOSZTALY, 1 99 1 ,  p. 1 97, pl. 1 ,  figs. 1 ,  2 

Trifortis kretaensis dispiralis (BRAGIN, 1 986) 

KOZUR & MOSTLER, 1 996a, pp. 9 1 -92, pl. 3, 
fig. 1 1  

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. z. I S. jluegeli Rad. 
Subz.)- late Triassic; early Camian (T. kretaensis 
Rad. Z.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ S. jluegeli Rad. Subz.)- late Triassic; 
early Carnian (T. kretaensis Rad. Z.). 
Occurrence: Kyushu, Japan; far east Russia; 
British Columbia, Canada; Damohegy-Gebeit, 
Northeast Hungary; Fojnica, Bosnia­
Hercegowina; Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Trifortis kretaensis kretaensis (KOZUR & 
KRAHL, 1 984) 

Plate 27, figures 4-5 

Sar/a ? kretaensis KOZUR & KRAHL 

KOZUR & KRAHL, 1 984, pp. 40 1-402, pl. 1 ,  
figs. 3 ,  4 

CORDEY, DE WEVER, DUMITRICA, 
DANELIAN, KITO & VRIEL YNCK, 1 988, pl. 2, 
figs. 9- 1 1  NON pl. 2, fig. 7 (=Tritortis kretaensis 
dispiralis (BRAGIN, 1 986)) 

Trifortis kretaensis kretaensis (KOZUR & KRAHL, 
1 984) 

KOZUR, 1 988a, b, p. 98, pl. 4, figs. 3-5 

Tritorfis kretaensis (KOZUR & KRAHL, 1 984) 

SUGIYAMA, 1 997, p. 1 88, fig. 48-2 1 

Range (this study): Middle Triassic; latest 
Ladinian (Top of the M cochleata Rad. Z./ S. 
jluegeli Rad. Subz.)- late Triassic; early Carnian 
(T. kretaensis Rad. Z.). 
Total Range (this study and published) :  
Middle Triassic; latest Ladinian (Top of the M 
cochleata Rad. Z. I S. jluegeli Rad. Subz.)- late 
Triassic; early Carnian (T. kretaensis Rad. Z.). 
Occurrence: West Kreta-Greece; British 
Columbia, Canada; Köveskal, Hungary; Mino 
Terrane, Central Japan; Sugozu Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Gazipasa, Antalya, Turkey. 

FAMILY PENTACTINOCARPIDAE 
DUMITRICA, 1 978b emend. KOZUR & 
MOSTLER, 1 98 1  

Genus Pentactinocarpus DUMITRICA, 1 978b 

Pentactinocarpus DUMITRICA 

DUMITRICA, 1 978b, p. 43 

Oertlisphaera KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 53 

? Praedruppatracty/is KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 979, p. 82 

Type species: Pentactinocarpus fusiformis 
DUMITRICA, 1 978b. 

Pentactinocarpus acantlzicus DU MI TRI CA, 
1 978b 

Plate 27, figure 6 

Pentactinocarpus acanthicus DUMITRICA 

DUMITRICA, 1 978b, pp. 44-45, pl. 3, fig. 3 

DUMITRICA, KOZUR & MOSTLER, 1 980, p. 
7, pl. 4, fig. 7 

LAHM, 1 984, pp. 22-23, pl. 2, figs. 9- 1 0  

GORICAN & BUSER, 1 990, p. 149, pl. 7, fig. 1 2  

KOZUR & MOSTLER, 1 994, p. 46, pl .  2, figs. 

3, 5 

Range (this study): Late Triassic; m iddle 
Carnian. 
Total Range (this study and published): 
Middle Triassic; early Ladinian- late Triassic; 
middle Camian. 
Occurrence: Recoaro, North Italy; Rarau, 
Eastem Karpats, Rumenia; Grossreifling, 
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Austria; Bohinj ,  Slovenia; Haciyunuslar 
Measured Section, Huglu Unit, Beysehir-Hoyran 
Nappe, Bozkir, Konya, Turkey. 

Pentactinocarpus sevaticus KOZUR & 
MOSTLER, 1 98 1  

Plate 27, figures 7-8 

Pentactinocarpus sevaticus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  pp. 2 1 -22, pl .  52, 
fig. 3, pl .  53, fig, 5 ,  pl .  55, fig. I 
? SUGIY AMA, 1 997, p. 1 84, fig. 50-7 

Pentactinocarpus sp. cf. P. sevaticus KOZUR & 
MOSTLER 

CARTER, 1 993, p. 40, pl. I ,  figs. I l , 1 5 ;  pl. 2 I ,  
figs. 1 5 , 1 7  

BRAGIN & TEKIN, I 996, pl. 3, fig. 1 

Range (this study): Late Triassic; late Norian­
Rhaetian. 
Total Range (this study and published): Late 
Triassic; m iddle Norian?- late Norian- Rhaetian. 
Occurrence: Pötschenpass, Austria; Queen 
Charlotte Islands, British Columbia, Canada; 
Ankara Ophiolitic Melange, Eryaman, Ankara -
and Dikmetas Measured Section, Cataltepe 
Nappe, Antalya Nappes, Gazipasa, Antalya, 
Turkey; Mino Terrane, Central Japan. 

Pentactinocarpus tetracantllus DUMITRICA, 
1 978.b 

Plate 27, figures 9- 1 0  

Pentactinocarpus tetracanthus DUMITRICA 

DUMITRICA, 1 978b, p. 44, pl. 2, fig. I 

DUMITRICA, KOZUR & MOSTLER, I 980, p. 
8 ,  pl. 4, figs. 1 -4 

LAHM, 1 984, p. 23, pL 2, fig. 1 1  

GORICAN & BUS ER, 1 990, p. 1 50, pl. 7, figs. 
8- 1 0  

KOZUR & MOSTLER, 1 994, p .  47, pl. 2,figs. 6-7 

KELLICI & DE WEVER, 1 995, p. I 53 ,  pl. 3 ,  
fig. 20 

SUGIYAMA, 1 997, p.  1 84, fig. 49-23 

Sethophaena ? sp. A 

NAKASEKO & NISHIMURA, 1 979, p. 79, pl. 8, 
fig. 7 NON fig. 8 

Pentactinocarpus cf. tetracanthus DUMITRICA 

NON LAHM, I984, p. 24, pl. 2, fig. I2  

Pentactinocarpus bispinosus KOZUR & MOCK 

LAHM, I 984, p. 24, pl. 2, fig. 1 3  

Range (this study): late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): 
Middle Triassic; early Ladinian- late Triassic; 
early Norian (E. abneptis Con. Z. ). 
Occurrence: Recaoro, San Uldrico and 
Mannolada Massif, Italy; Southwest and Central 
Japan; Göstling, Austria; Bohinj and Vosko, 
Slovenia; Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

ENTACTINARIA INCERTAE SEDIS 

Genus Braginel/a SUGIY AMA, 1 997 

Braginella SUGIY AMA 

SUGIYAMA, 1 997, p. I46 

Type species: Pentactinosphaera rudis 
BRAGIN, 1 986. 

Braginel/a rudis (BRAGIN, 1 986) 
Plate 27, figures 1 1 - 1 2  

Pentactinosphaera rudis BRAGIN 

BRAGIN, I 986, p. 69, pl. 1 ,  figs. I4  

BRAGIN, 1 99 1 a, p. 82, p l .  8, figs. l -5 

BRAGIN & TEKIN, I 996, pl. 3, figs. 2-4, 6 

Spumellaria gen. and sp. Indet. B 

CHENG, 1 989, p. 147, pl. I O, figs. 9- 1 0, 1 3- I 4  

Braginella rudis (BRAGIN, I 986) 

SUGIYAMA, 1997, p. 146, figs. 39- 1 9, 40-2-3b 

Range (this study): Late Triassic; late Norian­
Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian-Rhaetian. 
Occurrence: Sahalin, Fareast Russia; Busuanga 
Islands, Phil ippines; Ankara Ophiolitic Melange, 
Eryaman, Ankara; Turkey; Mino Terrane, 
Central Japan. 
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SUBORDER NASSELARIINA 
EHRENBERG, 1 875 (F AMIL Y NAME IN 
ALPHABETICAL ORDER) 

FAMILY BULBOCYRTIDAE KOZUR & 
MOSTLER, 1 98 1  

Genus Bulbocyritium KOZUR & MOSTLER, 
1 98 1  emend. herein. 

Bulbocyritium KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  p. I 06 

Quasipetalus BLOME 
BLOME, 1 984, p. 57 

Type species: Bulbocyritium 
KOZUR & MOSTLER, 1 98 1 .  

reticulatum 

Emended Diagnose: Test multicyritid, 
sometimes possesses four post-abdominal 
segments. 

Bulbocyritium dryites SUGIY AMA, 1 997 
Plate 28, figures 1 -2 

Bulbocyritium dryites SUGIY AMA 

SUGIYAMA, 1 997, p. 146, fig. 37-9 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. rarauana 
Rad. Subz.- M cochleata Rad. Z. I S. jluegeli 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M coch/eata 
Rad. Z./ S. rarauana Rad. Subz.- M cochleata 
Rad. Z. I S. jluege/i Rad. Subz.). 
Occurrence: Mino Terrane, Central Japan; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Bulbocyritium globosus n. sp. 
Plate 28, figures 3-4 

Derivation of Name: Due to its globular 
cephalis. 
Holotype: The specimen on plate 28, figure 3 .  
Sampie 97-UKT- 1 37.  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 

Material: 7 specimens. 
Description: Test multicyritid, cephalis large, 
bulbous, wide without hom, double layered, 
outer layer comprised of coarse variably sized, 
polygonal pore frames with nodes at pore frame 
vertices, nodes relatively high in rel ief; inner 
layer with smaller, uniformly sized, polygonal 
pore frames with )arge, circular to subcircular 
pores. Collar stricture distinct marked by deep 
depression and abrupt changing in the shape of 
form. Thorax, abdomen and first post-abdominal 
segments hoop-like with rare irregular circular to 
elliptical pores. The width of the thorax, 
abdomen and post-abdominal segments 
approximately same in size giving a uniform 
slender outline in this part to form. Lumbar 
stricture and subsequent strictures distinctive 
niarked by moderately deep depressions without 
pores. Second post-abdominal segment, 
imperforate and widened distally. 
Measurements (J.Lm): 

(Based on the 2 specimens) 
HT Min. Max. Av. 

Length of cephalis 1 02 

Width of cephalis 1 33 
Length of thorax 20 
Width of thorax 67 
Length of abdomen 23 
Width of abdomen 67 
Total length of form 233 

1 00 1 02 1 0 1  

126 1 33 1 29.5 
20 30 25 
67 70 68.5 
23 23 23 
67 73 70 

2 1 7  233 225 
Width of distal end 1 23 1 1 6 123 1 1 9.5 

Range (this study) : Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: lt could be distinguished from both 
Bulbocyritium insolitus (BLOME) and B. 
reticulatum KOZUR & MOSTLER by 
possessing more amount segments, less wider 
thorax, abdomen and first post-abdominal 
segments, Ionger test and wider distal end. 

Bulbocyritium inso/itus (BLOME, 1 984) 
n .  comb. 

Plate 28, figure 5 

Unnamed Hat-Shaped Nassellarian 
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PESSAGNO in PESSAGNO, FINCH & 
ABBOTT, 1979, p. 69, pl. 5 ,  figs. 1 -2 

Quasipetalus inso/itus BLOME 

. 
BLOME, 1 984, p. 58, pl. 1 6, figs. 2, 8, 12 ;  pl .  1 7, 
fig. 1 7  

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; latest Carnian/earliest Norian (E. 
primitia Con Z.)- early Norian (E .. abneptis Con. 
Z.)- ? late Middle Norian. 
Occurrence: Baja Califomia Sur, Mexico; East­
Central Oregon, USA; Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 
Remarks: Bulbocyritium KOZUR ( 1 984a, 
Jenuary) is the senior synonym of Quasipetalus 
BLOME ( 1 984, April). 

Bulbocyritium reticulatum KOZUR & 
MOSTLER, 1 98 1  

Plate 28, figures, 6-7 

Bulbocyritium reticulatum KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  pp. 1 06- 1 07, pl. 1 1 , 
fig. 1 

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; middle Camian- early Norian (E. 
triangularis Con. Z.). 
Occurrence: Grossreifling, Austria; 
Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

F AMIL Y CANOPTIDAE PESSAGNO, 1 979 

Genus Canoptum PESSAGNO, 1 979 

Canoptum PESSAGNO 

PESSAGNO in PESSAGNO, FINCH & 
ABBOIT, 1 979, pp. 1 82, 1 84 

Type species: Canoptum poissoni PESSAGNO, 
1 979. 

Canoptum cucurbita (SUGIY AMA, 1 997) 
n. comb., emend. herein 

Plate 28, figures 8-9 

Canesium (?) cucurbita SUGIY AMA 

SUGIYAMA, 1 997, p. 147, figs. 37- 7, 8 

Emended Description:  Test roughly spindle­
shaped with mainly 4 post-abdominal segments 
and completely covered by microgranular silica. 
Cephalis small hemispherical, collar stricture 
indistinct. Test quickly widening until first post­
abdominal segment then width of test become 
constant until third post-abdominal segment, last 
post-abdominal segment slightly decreasing in 
width. Thorax to abdomen subtrapezoidal, first 
to third post-abdominal segments hoop-like and 
last post-abdominal segment inverse 
subtrapezoidal in outl ine. Lumbar stricture more 
prominent than collar stricture, the other 
strictures between post-abdominal segments so 
distinct always marked by deep depressions. 
Many small circular pores present at the surface 
ofthe test 
·Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. jluegeli Rad. 
Subz. )- late Triassic; early Camian. 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M coch/eata 
Rad. Z./ S . .fluegeli Rad. Subz.)- late Triassic; 
early Carnian. 
Occurrence: Mino Terrane, Centrat Japan; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 
Remarks: Complete specimens from Sugozu 
Measured Section indicate that tests have at 
least four post-abdominal segments, total length 
of the test could reach up to 255 J.lm and this 
species should belongs to genus Canoptum 
PESSAGNO. 

Canoptum inornatus n. sp. 
Plate 28, figures 1 0- 1 2  

Derivation o f  Name: From the Latin inornatus= 
non ornate. 
Holotype: The specimen on plate 28, figure 1 0 . 
Sampie 96-UKT-559. Deposited at MTA. 

1 36 



Type Locality: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey (See locality description). 
Material: 1 1  specimens. 
Description: Test long, slender with mainly five 
post-abdominal segments and completely 
covered by microgranular sil ica. Cephalis small 
and dome-shaped, collar stricture indistinct. The 
width of the test from abdomen to first post­
abdominal segment approximately same, all 
these segments hoop-like then secend post­
abdominal segment abruptly widening again 
hoop-l ike and last three post-abdominal 
segments decreasing in width slowly and inverse 
subtrapezoidal in outl ine. Lumbar stricture and 
subsequent strictures mainly marked by small 
depressions. In  some cases, when the 
microgranular si l ica accretion not much, row of 
pores visible at the strictures. Surface of test has 
many scattered small, circular to semicircular 
pores. 
Measurements (J.lm): 

(Based on the 2 specimens, only one of them is 
complete) 

HT Min. Max. Av. 
Length of cephalis 30 27 30 28.5 
Width of cephalis 35 35 40 37.5 
Length of thorax 45 40 45 42.5 

Width of thorax 50 50 60 55 

Length of abdomen 55 55 85 70 
Width of abdomen 52 52 60 56 

Total length of test 320 320 
Max. width of the test 80 80 87 83.5 

Range (this study) : Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. .fluegeli Rad. 
Subz.)- late Triassic; early Camian (T kretaensis 
Rad. Z. ) .  
Occurrence:. Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: Canoptum inornatus n. sp. differs 
from both C. levis n. sp. and C. cucurbita 
(SUGIYAMA) by having slender proximal part 
until secend post-abdominal segment. 

Canoptum levis n. sp. 
Plate 28, figures 1 3- 1 5  

Derivation of Name: From the Latin levis = 

Smooth. 
Holotype: The specimen on plate 28, figure 1 3 .  
Sampie 96-UKT-544. Deposited at MTA. 
Type Locality: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey (See locality description). 
Material: More than 1 00 specimens. 
Description: Test roughly spindle-shaped with 
mainly four post-abdominal segments and 
completely covered by mieregranular silica. 
Cephalis small and dome-shaped, collar stricture 
indistinct. Test slowly widening at thorax, 
trapezoidal in outline, abdomen and first post­
abdominal segments sl ightly wider than thorax, 
hoop-Iike in outline. Test reaching maximum 
width at second and third post-abdominal 
segments both hoop-Iike and last post-abdominal 
segment decreasing in width very quickly and 
inverse subtrapezoidal in outline. Lumbar 
stricture and subsequent strictures mainly 
marked by small depressions. In some cases, 
when the microgranular silica accretion not 
much, pores of row of pores visible at the 
strictures ( e .g. strictures between first and 
secend post-abdominal segments). Surface of 
test has many scattered, small, circular to 
semicircular pores. 
Measurements (J.lm): 

(Based on the 3 specimens) 
HT Min. Max. Av. 

Length of cephalis 20 
Width of cephalis 33 
Length of thorax 40 
Width of thorax 53 

· Length of abdomen 53 
Width of abdomen 73 

1 6  23 2 1  

29 
32 
43 
40 

33 
40 
53 
53 

3 1 .5 
35 .5 
49.5 

47.5 
67 73 7 1  

Total length of test 257 253 286 265 

Max. width of the test 97 93 1 06 98.5 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z./ S. rarauana 
Rad. Subz.)- late Triassic; early Carnian .  
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
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Remarks: Canoptum levis n. sp. differs from C. 
cucurbita (SUGIY AMA) by having slight 
widening at the proximal part (instead of abrupt 
widening) and test reaches maximum inflation at 
second sometimes third post-abdominal 
segments instead of first post-abdominal 
segment. lt has been compared to Canoptum 
inornatum n .  sp. under latter species. 

Canoptum rllaeticum KOZUR & MOSTLER, 
1 98 1  

Plate 29, figures 1 

Canoptum rhaeticum KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  pp. 1 03- 1 04, pl. 20, 
figs. 1 -4 
KOZUR & MOSTLER, 1 990, pp. 2 19-220 
SUGIY AMA, 1 997, p. 1 75,  fig. 50-5 

Canoptum triassicum YAO 
Y AO, 1 982, p. 60, pl .  3, figs. 3-4 
Y AO, MA TSUOKA & NAKA TANI, 1 982, pl. 2, 
fig. 1 

BRAGIN, 1 986, pl .  3, fig. 5 
BRAGIN, 1 99 1 a, p. 1 02, pl. 7, figs. 1 ,  5 
YEH & CHENG, 1 996, p. 1 1 , pl. 3, fig. 5 

?Canoptum sp. cf. C. triassicum Y AO 
CARTER, 1 993, p. 1 05,  pl. 1 8, figs. 1 1 , 12, 1 3  

Range (this study): Late Triassic; late Norian­
Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian- Rhaetian. 
Occurrence: Zlambachgraben, Austria; 
Inuyama area and Mino Terrane, Central Japan; 
Sahal in, Fareast Russia; ?Queen Charlotte 
Islands, British Columbia, Canada; Busuanga 
Island, Philippines; Ankara Ophiolitic Melange, 
Eryaman, Ankara and Dikmetas Measured 
Section, Cataltepe Nappe, Antalya Nappes, 
Antalya, Turkey. · 

Canoptum sp. aff. C. unicum PESSAGNO & 
WHALEN, 1 982 
Plate 29, figure 2 

aff Canoptum unicum PESSAGNO & WHALEN 
PESSAGNO & WHALEN, 1 982, p. 1 25, pl. 1 ,  
figs. 5 ,  14, 1 9, 23 ; pl. 12, fig. 4 

Canoptum sp. aff. C. unicum PESSAGNO & 
WHALEN 

CARTER, 1 993, p. 105,  pl. 1 8, fig. 1 0  

Range (this study): Late Triassic; Rhaetian. 
Occurrence: -Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Genus Japonocampe KOZUR, 1 984a 

Japonocampe KOZUR 
KOZUR, 1 984a, p. 72 

Latium BLOME 
BLOME, 1984, pp. 54-55 

Type species: Triassocampe nova Y AO, 1 982. 

Japonocampe nova (Y AO, 1 982) Group 
Plate 29, figures 3-5 

Dictyomitrel/a sp. B 
Y AO, MA TSUDA & ISOZAKI, 1 980, pl .  3 ,  figs. 
1 -3 

Triassocampe nova Y AO 
Y AO, 1 982, pp. 59-60, pl. 2, figs. 1 -4. 
Y AO, MA TSUOKA & NAKA TANI, 1 982, pl .  1 ,  
fig. 1 4  
BRAGIN, 1 986, pl. 3 ,  fig. 4 
YOSHIDA, 1 986, pl. 4, figs. 7, 8 
BRAGIN, 1 99 1 a, p. 1 0 1 , pl. 5, figs. 1 2, 1 6  
NON BLOME & REED, 1 995, p .  62, pl .  2 ,  fig. 1 7  

Japonocampe nova (Y AO, 1 982) 
KOZUR, 1 984a, p. 72 
SUGIYAMA, 1 997, p. 1 8 1 , fig. 50- 1 

Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con Z .)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published) :  Late 
Triassic; late Carnian- middle Norian. 
Occurrence: Inuyama Area, Gifu Prefecture and 
Mino Terrane, Central Japan; Sahalin, Sikhote­
Alin, Fareast Russia; Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 
Remarks: Group includes forms which have 
both wider inflated circumferential ridges and 
less wider, less inflated circumferential ridges. 
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Genus Pachus BLOME, 1984 emend. herein 

Pachus BLOME 
BLOME, 1 984, p. 48 

Type species: Pachus firmus BLOME, 1 984. 
Emended definition: Included fonns with or 
without apical hom. Rows of nodes on the 
circumferential ridges could reach to six. 
Remarks: As it is going to be explained at 
Pachus multinodosus n. sp., circumferential 
ridges become wider aßd amount of the rows of 
nodes sometimes reach to six at the third post­
abdominal segment. 

Paclrus firmus BLOME, 1 984 
Plate 29, figure 7 

Pachus firmus BLOME 

BLOME, 1 984, p. 49, pl. 12, figs. 3, 4, 8, 9 1 5, 
1 7 ; pl. 1 7, fig. 8 
? SUGIYAMA, 1 997, p. 1 83 ,  fig. 50-6 

Range (this study): Late Triassic; tatest 
Camianlearliest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; tatest Camian/earliest Norian (E. 
primitia Con Z.)- early Norian (E. triangularis 
Con. Z.)- ? late middle Norian. 
Occurrence: East-Central Oregon, USA; ?Mino 
Terrane, Central Japan; Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 

Paclrus longinquus BLOME, 1984 
Plate 29, figure 8 

Pachus longinquus BLOME 

BLOME, 1 984, pp. 49-50, pl. 1 2, figs. 6, 1 1 , 1 3 ,  
1 4; p l .  1 7, fig. 9 

Range (this study) : Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; latest Camian/earliest Norian (E. 
primitia Con Z.)- early Norian (E. abneptis Con. 
Z.)- ? late middle Norian. 
Occurrence: East-Central Oregon, USA; 
Yaylakuzdere Measured Section, Alakircay 

Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Pachus multinodosus n. sp. 
Plate 29, figures 9- 1 2  

? Canesium ? sp. 
OTSUKA, KAJIMA & HORI, 1 992, pl. 3, fig. 1 3  

Derivation of Name: Because of its many rows 
of nodes on the circumferential ridges. 
Holotype: The specimen on plate 29, figure 9. 
Sampie 97-UKT- 1 33 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: More than 50 specimens. 
Description: Test as for genus. In general, test 
conical with four post-abdominal segments. 
Cephalis small  and dome-shaped without nodes 
and hom. Collar stricture indistinct covered by 
microgranular si lica. Thorax hoop-l ike, bigger 
than cephalis, some remnants of nodes visible on 
its surface. Lumbar stricture more distinct 
marked by deep depression again mainly 
covered by microgranular sil ica. Subsequent 
strictures all wel l-marked by deep depressions 
with one row of circular pores ( 1 8-20 pores 
visible at one side of test, laterally). Abdomen 
and subsequent segments increasing in width 
distally and all hoop-like. All these segments 
bears small rows of nodes, varies two to six. 

· Measurements (J.lm): 
(Based on the 6 specimen) 

HT Min. Max. Av. 

Length of cephalis 1 3  
Width o f  cephalis 23 
Length of thorax 1 7  
Width of thorax 37 
Length of abdomen 30 
Width of abdomen 53 
Total length of test 240 

12.5 1 5  1 3 .5 
23 27 25 
17 22.5 1 8 .5 
37 43 40.5 

24 32.5 2 8  

53 60 57 
213 240 229 

Max. width of test 1 1 0 1 00 1 1 0 1 07 

Range (this study): Late Triassic; tatest 
Camian/earliest Norian (E. primitia Con. Z. )­
early Norian (Base of the E. triangularis Con. 
Z.). 
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Total Range (this study and published): Late 
Triassic; latest Carnian/earliest Norian (E. 
primitia Con. Z.)- early Norian (Base of the E. 
triangularis Con. Z.). 
Occurrence: ?Oman; Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 
Remarks: Pachus multinodosus n. sp. differs 
all other species of the genus Pachus BLOME 
by having many rows of nodes (up to 6) on the 
wider circumferential ridges. 

F AMIL Y DEFLANDRECYRTIIDAE 
KOZUR & MOSTLER, 1 979 

Genus Dejlandrecyritium KOZUR & 
MOSTLER, 1 979 

Dejlandrecyritium KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 979, p. 96 

Dreyercyrtium KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 979, p. 97 

Type species: Dejlandrecyritium popofskyi 
KOZUR & MOSTLER, 1 979. 

Dejlandrecyrtium breviora (SUGIY AMA, 
1 997) n. comb. 

Plate 30, figures 1 -2 

Squinabolella (?) sp. C 
Y AO, 1 982, pl. 3, fig. 8 

Y AO, MA TSUOKA & NAKA TANI, 1 982, pl. 2, 
fig. 3 

HORI, 1 990, p. 58 1 ,  fig. 8-2 

?Squinabolella sp. D 

CARTER, 1 993, p. 1 03 ,  pl. 1 7, fig. 8 

Haeckelicyrtium breviora SUGIY AMA 
SUGIYAMA, 1 997, p. 1 55 ,  figs. 42-5-8 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published):  Late 
Triassic; Rhaetian. 
Occurrence: Inuyama area and Mino Terrane, 
Central Japan; Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: This species is involved to genus 
Dejlanderecyrtium KOZUR & MOSTLER due 

to presence of apical hom (KOZUR & 
MOSTLER, 1 979, p. 96). 

Dejlandrecyritium curvatum (KOZUR & 
MOSTLER, 1 979) 
Plate 30, figure 3 

Dreyercyritium curvatum KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 979, p. 97, pl. 1 3, fig. 9 

Dej/andrecyritium curvatum (KOZUR & MOSTLER, 
1 979) 

KOZUR & MOSTLER, 1 98 1 ,  p. 89, pl. 34, fig. 2;  
pl .  35, fig. 1 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; middle Carnian- early Norian (E. 
abneptis Con. Z.). 
Occurrence: Göstling, Austria; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 

Dejlandrecyrtium inaquiporatum n. sp. 
Plate 3 0, figures 4-6 

Derivation of Name: Due to its unequal pore 
organisation especially on the abdominal skirt. 
Holotype: The specimen on plate 30, figure 4 .  
Sampie 97-UKT- 1 37. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 20 specimens. 
Description: Test large with three segments. 
Cephalis hemispherical, small, imperforate with 
apical hom. Horn thin, long, unifonn and 
circular in axial section. Collar stricture less 
prominent ·only marked by a shallow depression. 
Thorax much broader, bonnet-shaped with 
circular to subcircular small pores. Abdomen 
flaring to wide skirt. Skirt has four rows of 
pores, much bigger than those of at thorax. Last 
row including 24-25 subcircular to subelliptical 
large pores. Distal end of rim has 24-25 
triangular projections pointed distally. 
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Measurements (J.tm): 
(Based on the 4 specimens) 

HT 
Length of cephalis 40 
Width of cephalis 65 
(distally) 

Min. Max. Av. 
35 50 4 1 .5 
55  75 65 

Length of thorax 
Width of thorax 

75 60 75 70 

1 50 1 20 1 50 1 3 7  
Length o f  abdomen 

1 00 1 00 1 25 1 08 
(incl .  abdominal skirt) 
Length of test 290 285 290 287 

(incl .  hom) 
Width of distal end 330 325 375 358 

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Dejlandrecyrtium inaquiporatum n. 
sp. differs from Dejlandrecyrtium sp. by having 
wider abdominal skirt with four rows of pores 
(instead of one row) and more amounts pores at 
the last row (24 instead of 20). 

Deflandrecyrtium itltacanthum (SUGIY AMA, 
1 997) n. comb. 

Plate 30, figures 7-8 

Dreyericyrtium (?) sp. 
YOSHIDA, 1 986, pl .  8, figs. 5, 6 

? Deflandrecyrtium sp. A 
HORI, 1 990, p. 58 1 ,  fig. 8- 1 

Dreyericyrtium ithacanthum SUGIY AMA 
SUGIY AMA, 1 997, pp. 1 5 1 ,  1 53, figs. 40-8-
1 0  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Jate Norian- Rhaetian. 
Occurrence: Gifu Prefecture and Mino Terrane, 
Centrat Japan; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. , 
Remarks: According to KOZUR & MOSTLER 
( 1 98 1 ,  p. 89), genus Deflandrecyritium KOZUR 
& MOSTLER is the senior synonym of genus 
Dreyercyrtium KOZUR & MOSTLER. 

Dejlandrecyrtium parvus n. sp. 
Plate 30, figures 9- 1 0  

Unnamed Nassellaria 

PESSAGNO in PESSAGNO, FINCH & 
ABBOTT, 1 979, pl. 5 ONLY fig. 6 

Squinabolella (?) sp. B 

Y AO, 1 982, pl. 2, fig. 20 

Unnamed Nassellaria 

YEH & CHENG, 1 996, pl .  1 1 , figs. (?) 1 ,  (?) 2, 
{?) 1 2, 14  and 1 5  

Haeckelicyrtium sp. A 

SUGIY AMA, 1 997, p. 1 56, fig. 4 1 -9 

Derivation of Name: From the Latin parvus= 
Small .  
Holotype: The specimen on plate 3 0, figure 9.  
Sampie 98-UKT-48.  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 12 specimens. 
Description: Test with three segments. Cephalis 
subconical to subtriangular, short with rare 
pores. Apical hom short, thin and circular in 
axial section, slightly tapering distally with a 
blunt end. Collar stricture less prominent only 
marked by a shallow depression. Thorax much 
broader, bonnet-shaped with net-like hexagonal 
pore frames and small nodes at pore frame 
vertices. Pores large, mainly circular increasing 
in width distally. Short abdomen flaring to short 
disc-shaped abdominal skirt. Skirt smooth 
mainly without pores or with rare pores. 
Measurements (J.tm): 
(Based on the 3 specimens) 

Length of cephalis 
Width of cephalis, 
(distally) 
Length of thorax 

Width of thorax 
Length of abdomen 

(incl. abdominal skirt) 
Length of test 
(including hom) 
Width of distal end 

HT Min. Max. Av. 
30 20 30 25 
65 

1 05 

1 65 
70 

230 

1 75 

55 65 60 

80 1 05 95 

1 35 1 65 147 
50 75 65 

2 1 0  230 220 

1 75 205 1 88 
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Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; late Camian- early Norian (E. abneptis 
Con. Z.)- ? late m iddle Norian. 
Occurrence: Baja Califomia Sur, Mexico; 
Inuyama Area and Mino Terrane, Central Japan; 
Busuanga Island, Philippines; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 
Remarks: Dejlandrecyrtium parvus n. sp. 
differs from D. pessagnoi n. sp. by having 
shorter hom, subtriangular instead of 
hemispherical cephalis and shorter abdominal 
skirt mainly without pores. lt could be 
distinguished all of the species of genus 
Dejlandrecyritium KOZUR & MOSTLER by its 
small s ize. 

Dejlandrecyrtium pessagnoi n. sp. 
Plate 30, figures 1 1 - 1 3  

Derivation o f  Name: This species i s  named for 
Prof. Dr. Emile A. PESSAGNO, University of 
Texas at Dallas, USA, in honour of his great 
contributions to the knowledge of Mesozoic 
Radiolaria. 
Holotype: The specimen on plate 30, figure 1 1 .  
Sampie 97-UKT- 1 33 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 32 specimens. 
Description :  Test of three segments. Cephalis 
hemispherical, small, sparsely perforate with 
long apical hom. Horn thin, long, uniform and 
circular in axial section. Collar stricture less 
prominent. Thorax much broader, bonnet-shaped 
with net l ike hexagonal pore frames and mainly 
circular, medium to )arge sized pores. Short 
abdomen flaring to moderately long, disc-shaped 
abdominal skirt with a same pore frames as 
thorax, pore� become wider to distal end. Rim of 
skirt smooth without any projections and pores. 

Measurements (Jlm): 
(Based on the 3 specimens) 

HT 
Length of cephalis 
Width of cephalis 
(distally) 

35  
75  

Min. Max. 
30 3 5  
75 80 

Av. 
32.5 
76.5 

Length of thorax 90 85 90 87.5 
Width ofthorax 1 75 1 55 1 75 1 63 
Length of Abdomen 80 80 1 00 90 
(incl. abdominal skirt) 

Total length of test 300 290 300 295 
(including hom) 

Width of distal end 275 240 290 268 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Dejlandrecyrtium pessagnoi n. sp. 
differs from D. tegumentiformis n. sp. by having 
wider cephalis and shorter abdominal skirt. lt 
has been compared to D. parvus n. sp. under 
latter species. 

Dejlandrecyrtium takemurai (YEH & CHENG, 
1 996) n. comb. 

Plate 3 1 , figure 1 

Haeckelicyrtium (?) sp. A 
Y AO, 1 982, pl. 3, fig. 9 

Y AO, MA TSUOKA & NAKA T ANI, 1 982, pl. 2, 
fig. 4 

Veghicyclia cf. V. haeckeli KOZUR & MOSTLER 
YOSHIDA, 1 986, pl. 1 7, fig. 1 2  

Haeckelicyrtium takemurai YEH & CHENG 

YEH & CHENG, 1 996, pp. 12- 1 3 , pl. 5, figs. 5, 9, 
1 3 ,  14 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian- Rhaetian. 
Occurrence: Inuyama area and Gifu Prefecture, 
Central Japan; Busuanga Island, Phi lippines; 
Dikmetas Measured Section, Cataltepe Nappe, 
Antalya Nappes, Antalya, Turkey. 
Remarks : This species is involved to genus 
Dejlanderecyrtium KOZUR & MOSTLER due 
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to presence of apical hom (KOZUR & 
MOSTLER, 1 979, p. 96). 

Dejlandrecyrtium tegumentiformis n.  sp. 
PJate 3 1 , figures 2-3 

Derivation of Name: From the Latin 
tegumentiformis= umbrella shaped 
Holotype: The specimen on plate 3 1 ,  figure 2.  
Sampie 97-UKT- 1 37. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 1 8  specimens. 
Description: Test large with three segments. 
Cephalis subconical, small with a rare small 
pores and apical hom. Horn thin, long, uniform 
and circular in axial section. Collar stricture less 
prominent only marked by a shallow depression. 
Thorax much broader, bonnet-shaped with 
circular to subcircular pores in small to medium 
size. Abdomen gently flaring to disc-shaped 
abdominal skirt with net-like polygonal pore 
frames and subcircular to elliptical mainly 
medium to )arge sized pores. Pores become 
bigger mediaJly then decreasing in width 
distally. Distal end of the skirt smooth without 
any projections. 
Measurements (J.lm): 

(Based on the 3 specimens) 

Length of cephalis 
Width of cephalis 
(distally) 
Length of thorax 
Width of thorax 

HT Min. Max. Av. 
35  
60 

35 40 37.5 
60 70 66 

80 70 80 75 

140 1 30 140 1 34.5 
Length of abdomen 1 80 1 80 
(incl. abdominal skirt) 
Total Jength of test 370 370 
(including hom) 
Width of distal end 455 400 455 432 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
AntaJya, Turkey. 

Remarks: Dejlandrecyrtium tegumentiformis n. 
sp. has been compared to D. pessagnoi n. sp. 
under latter species. lt differs from D. sp. B by 
possessing disc-shaped instead of flat post­
abdominal segment and smaller pore frames on 
post-abdominal skirt. 

Dejlandrecyrtium ? sp. A 

Plate 3 1 ,  figure 4 

Brief Definition: Test with medium size 
abdominal skirt. Skirt has one row of subcircuJar 
to subelliptical large pores medial ly. Distal end 
of skirt possesses 20 triangular projections. 
Measurements (J.lm): 
(Based on the 1 specimen) 
Width of distal end 330 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z. ). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Dejlandrecyrtium ? sp. A has been 
compared to D. inaquiporatum n. sp. under latter 
species. lt is tentatively assigned to genus 
De.flandrecyrtium KOZUR & MOSTLER due to 
probable presence of apical hom. 

Dejlandrecyrtium sp. B 

Plate 3 1 ,  figure 7 

Brief Definition: Test with large mainly flat 
abdominal skirt. Skirt has different amount (3 to 
5) rows of subcircular to subel Jiptical pores, 
increasing in width medially. Distal end of skirt 
smooth with undulations. 
Measurements (J.lm): 
(Based on the 2 specimens) 
Max. width of distal end 455-560 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z. ). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: lt has been compared to D. 
tegumentiformis n. sp. under latter species. 
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Genus Haeckelicyrtium KOZUR & MOSTLER, 
1 979 

Haeckelicyrtium KOZUR & MOSTL�R 
KOZUR & MOSTLER, 1 979, p. 98 

Type species: Haeckelicyrtium austriacum 
KOZUR & MOSTLER, 1 979. 

Haeckelicyrtium subcircularis n. sp. 
Plate 3 1 , figures 5-6 

Derivation of Name: Due to its subcircular 
outline of post-abdominal skirt. 
Holotype: The specimen on plate 3 1 , figure 5 .  
Sampie 97-UKT- 1 3 7. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 4 specimens. 
Description: Test with three segments. Cephalis 
small ,  conical, imperforate without hom. Collar 
stricture not distinctive only marked by shal low 
depression. Thorax bonnet-shaped with many 
circular to subcircular pores. Abdomen short, 
flaring to plate-shaped mainly flat abdominal 
skirt. Abdominal skirt has three to four rows of 
pores, moderately big and circular to elliptical 
proximally. Last row has 24 coarse ellipsoidal 
pores mainly perpendicular to distal rim . Rim of 
the abdominal skirt smooth without any 
projections. 
Measurements (J.Lm): 

(Based on the 2 specimens) 
HT 

Length of cephalis 40 
Width of cephalis, 55 

(distally) 

Min. Max. Av. 

40 
47 55 5 1  

Length of thorax 

Width of thorax 

90 90 

1 30 1 20 1 30 1 25 

Length of abdomen 25? 25? 

( incl. abdominal skirt) 
Length of test 1 1 5 I 1 5  
Width o f  distal end 4 1  0 4 1  0 4 1 4  4 1 2  

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Haeckelicyrtium subcircularis n. sp. 
could be distinguished from H austriacum 
KOZUR & MOSTLER by having flat and wider 
abdominal skirt. 

Genus Tricornicyrtium n. gen. 

Type Species: Tricornicyrtium dikmetasensis n. 
gen., n. sp. 
Derivatio nominis: Due to presence of three 
horns on apical part. 
Description: Cephal is small, hemispherical with 
wide apical hom, two lateral homs and rare 
pores. Apical hom stout, triradiate with very 
wide grooves, thin ridges and blunt end. Lateral 
homs less wider, again triradiate with wide 
grooves and thin ridges. Collar stricture 
prominent, marked by moderate to deep 
depression and changing in shape. Thorax larger, 
bonnet-shaped with irregular pores, thorax 
decreasing in width distally, short abdomen 
gently flaring to abdominal skirt. The skirt 
relatively narrow has two or three rows of 
subcircular to ellipsoidal pores, pore sizes 
increasing distal ly. Skirt margin rimmed by thick 
ring. 
lncluded Species: 

Tricornicyrtium dikmetasensis n. gen., n. sp. 
Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian- Rhaetian. 
Occurrence: Uson and Busuanga Islands, 
Phil ippines; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: Tricornicyrtium n. gen. differs from 
genus Deflandrecyritium KOZUR & MOSTLER 
by having triradiate apical and two lateral horns. 
lt is tentatively assigned to family 
Deflandrecyritidae KOZUR & MOSTLER due 
to this property. lt may be transitional form 
between Deflandrecyrtium KOZUR . & 
MOSTLER and Dumitricaella DE WEVER. 
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Tricornicyrtium dikmetasensis n. gen., n .  sp. 
Plate 3 1 , figures 8- 1 0  

Nassellaria gen. and sp. lndet. F 

CHENG, 1 989, p. 149, pl. 1 0, figs. ? 1 5, 1 6  

Nassellaria Indet. gen. C sp. B 

YEH, 1 992, p. 70, pl. 6, figs. 9- 1 1  

Derivation of Name: lt is named after Dikmetas 
Vil lage. 
Holotype: The specimen on plate 3 1 ,  figure 8 .  
Sampie 98-UKT- 1 9. Deposited at MTA. 
Type Locality: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey (See locality description). 
Material: 1 1  specimens. 
Description:  Same as genus. 
Measurements (Jlm): 

(Based on the 4 specimens) 
HT 

Length of cephalis 40 
Width of cephalis 50 
(distally) 

Min. Max. 
35 50 

40 55 

Av. 
40 
47.5 

Length of thorax 
Width of thorax 

67 67 1 1 0 82 

1 07 87 120 1 03.5 

Length of abdomen 1 00 67 1 00 88 
(incl .  abdominal skirt) 
Total length of test 245 200 270 239 
(including hom) 
Width of distal end 1 93 1 73 220 1 99 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian- Rhaetian. 
Occurrence: Uson and Busuanga lslands, 
Phil ippines; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey 
Remarks: Same as genus. 

FAMILY HINEDORCIDAE KOZUR & 
MOSTLER, 1 98 1  

Genus Alatipicapora n .  gen. 

Type Species: Alatipicapora gediki n. gen., n. 
sp. 

Derivatio nominis: Due to similarity to genus 
Picapora KOZUR & MOSTLER and additional 
wing like extension on feet. 
Description: Test dicyrtid, cephalis small to 
medium sized with strong apical and vertical 
homs. Horns triradiate with deep and wide 
grooves and thin ridges, apical hom slightly 
Ionger than vertical hom. Thorax larger, 
pyramidal to subpyramidal in outline with 
scattered, irregular, circular to elliptical pores. 
Three feet run from the distal part of the 
cephalis, continue on the surface of the thorax 
and become free after thorax as feet. Feet mainly 
long, slender, triradiate with wide grooves and 
thin ridges. From outwardly directed ridges, 
three wing l ike extension branch off. Wings 
mainly thin with scattered, circular to ellipsoidal 
pore in different size. Wings extend out al l along 
the thorax and feet and roughly wide, triangular 
in outline. 
Included Species: 

Alatipicapora gediki n. gen. ,  n. sp. 
Alatipicapora sp. A 
Range (this study): Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z. ) .  
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Alatipicapora n. gen. differs from 
genus Picapora KOZUR & MOSTLER by 
having wing-like extensions on feet. 

Alatipicapora gediki n. gen., n.  sp. 
Plate 32, figures 1 -3 

Derivation of Name: This species is named for 
Prof. Dr. Ismet GEDIK, Karadeniz Technical 
University, Trabzon, Turkey, in honour of his 
contributions to the knowledge of Conodont 
biostratigraphy. 
Holotype: The specimen on plate 32, figure I .  
Sampie 97-UKT- 1 38. Deposited at MTA. 
Type Locality: Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 7 specimens. 
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Description :  Same as genus. Test dicyrtid, 
cephalis smaJI, hemispherical to dome-shaped 
with rare small circular pores. Apical and 
vertical horns, strong, long, triradiate with very 
wide grooves and thin ridges. Thorax larger, 
pyramidal to subpyramidal in outline with 
scattered irregular, circular to ellipticai pores. 
Three feet also Iong, slender, triradiate with wide 
grooves and thin ridges visible all aiong the 
sides of thorax. From outwardly directed ridges, 
three wings like extension branch off and they 
are mainiy thin with scattered circular to 
el lipsoidal pores in different size. Wings extend 
out all aiong the thorax and feet and roughly 
wide triangular in outl ine. 
Measurements (J.lm): 

(Based on the 5 specimens) 
HT Min. Max. Av. 

Length of apical hom 60 57 65 60.5 
Length of vertical hom 53 50 53 5 1  
Length of cephalis 3 7  37 40 39 
Width of cephalis 4 7 4 7 65 54 
Length ofthorax 1 07 1 07 125  1 1 5 
Max. width of thorax 80 80 1 10 98 
Length of feet 1 1 0 I 00 1 35 1 1 5 
Width of wing 43 40 57 46 

· Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antaiya, Turkey. 
Remarks: Alatipicapora gediki n. gen., n. sp. 
differs from Alatipicapora sp. A by having 
larger thorax and more d istinctive and wider 
wings. 

Alatipicapora sp. A 

Plate 32, figure 4 

Brief Definition: Same as genus. Cephalis. 
hemisphericai with rare pores and strong verticai 
and apical triradiate homs. Collar stricture 
prominent marked by moderately deep 
depression. Thorax subpyramidal in outline, feet 
short, triradiate with wide grooves and thin 
ridges. Wings short subtriangular in outline. 

Measurements (Jlm): 
(Based on the I specimen) 
Length of cephalis 3 7 
Width of cephalis 57 
Length ofthorax 76.5 
Max. width of thorax 73 
Max. width of wing 1 6.5 

Range (this study): Late Triassic; eariy Norian 
(E. abneptis Con. Z.). 

Occurrence: Yayiakuzdere Measured Section, 
Alakircay Nappe, Antaiya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: lt has been compared to 
Alatipicapora gediki n. gen., n .  sp. under Iatter 
species. 

Genus Hinedorcus DUMITRICA, KOZUR & 
MOSTLER, 1 980 

Hinedorcus DUMITRICA, KOZUR & MOSTLER 

DUMITRICA, KOZUR & MOSTLER, 1 980, pp. 
23-24 

Type species: Hinedorcus a/atus DUMITRICA, 
KOZUR & MOSTLER, 1 980. 

Hinedorcus gibher n. sp. 
Plate 32, figures 5-6 

Derivation of Name: From the Latin gibber= 
humpback. 
Holotype: The specimen on plate 32, figure 5 .  
Sampie 96-UKT-53 1 .  Deposited at MTA. 
Type Locality: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey (See locality description). 
Material: 3 specimens. 
Description: With the character of genus. 
Dicyrtid, cephalis hemisphericai, poreiess with 
strong apical hom and short, thom-l ike vertical 
hom. Apical horn stout, triradiate with wide 
grooves and thin ridges, slightly twisted distally. 
Collar stricture not distinctive only marked by a 
shallow depression. Thorax larger, pyramidal 
with scattered, medium to large circular to 
subcircular pores. Feet triradiate with wide 
grooves and thin ridges, short to moderateiy long 
and curved inside. 
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Measurements (J..Lm): 
(Based on the 3 specimens) 

HT Min. Max. Av. 

Length of hom 42 38  42 40 

Length of cephalis 3 8  3 8  40 39 

Width of cephalis 40 40 50 46.5 

Length of thorax 42 40 46 42.5 

Width of thorax 75 60 75 70 
Max. length of feet 58 50 64 57 

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. /S. fluegeli Rad. 
Subz.). 
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: lt -differs from Hinedorcus a/atus 
DUMITRICA, KOZUR & MOSTLER by 
having wider and slightly twisted apical horn, 
]arger cephalis· and scattered pores on thorax. 

Genus Picapora KOZUR & MOSTLER, 1 98 1  

Picapora KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  pp. 1 09- 1 1 0  

Type Species: Picapora robusta KOZUR & 
MOSTLER, 1 98 1 .  

Picapora elegantissima n .  sp. 
Plate 32, figures 7, 1 1  

Derivation of Name: For the elegance of its 
form. 
Holotype: The specimen on plate 32, figure 7. 
Sampie 97-UKT- 1 28. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 9 specimens. 
Description: Test dicyrtid, cephalis small, 
subsphaerical with rare circular small pores. 
Apical hom arcuate, stout, triradiate with deep 
grooves and thin ridges and at the base Gunction 
to cephalis) bifurcated. Vertical hom situated at 
the extension of V, similar to apical hom and has 
approximately same size. In prolongation of 21, 
two small spines also present. No visible 
constrictions between cephalis and thorax. 

Thorax larger than the cephalis, subsphaerical to 
subpyramidal in outline. Surface of the thorax 
not smooth covered by many tubercules and 
scattered, irregular, circular to elliptical pores. 
Three feet run from the distal part of the cephal is 
and continue on the surface of the thorax and 
become free after thorax as feet. They are mainly 
long, s lender, triradiate with wide grooves and 
thin ridges and have a tendency to curve inside 
but distally sl ightly deviated to outside, pointed. 
Measurements (J..Lm): 

(Based on the 2 specimens) 
HT Min. Max. Av. 

Length of apical hom 
Length of 
vertical hom 

70 
65 

70 
65 

Length of cephalis 30 25 30 27.5 
Width of cephalis 55 55 60 57.5 
Length of thorax 1 1 0 1 1 0 1 20 1 1 5 
Max. width of thorax I 05 1 00 1 05 1 02.5 
Length of feet 1 90 1 90 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Picapora elegantissima n. sp. can be 
differentiated from P. robusta KOZUR & 
MOSTLER by having a more stout and 
distinctive apical and vertical homs and Ionger, 
slender feet. Additionally the former has wider 
angle between apical and vertical homs than the 
latter ( 1 1  0° instead of 70°). 

Picapora robusta KOZUR & MOSTLER, 1 98 1  
Plate 32, figures 8-9 

Picapora robusta KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  p. 1 1 0, pl. 7, figs. 
1 ,  2 .  

Range (this study): Late Triassic, middle 
Carnian. 
Total Range (this study and published):  Late 
Triassic, middle Carnian. 
Occurrence: Göstling, Grossreifling, Austria; 
Haciyunuslar Measured Section, Huglu Unit, 
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Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

Picapora sp. aff. P. robusta KOZUR & 
MOSTLER, 1 98 1  

Plate 32, figure I 0 

aff Picapora robusta KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  p. 1 1 0, pl. 7, figs. 
1 ,  2 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Specimen from Yaylakuzdere 
Measured Section has more compressed and 
I arger thorax whi Je the other properties are 
similar to Picapora robusta KOZUR & 
MOSTLER. Moreover, poor preservation does 
not permit detail description. 

FAMILY LIVARELLIDAE KOZUR & 
MOSTLER, 1 98 1  

Genus Livarella KOZUR & MOSTLER, 1 98 1  

Livarella KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  p. 1 14 

Type Species: Livarella densiporata KOZUR & 
MOSTLER, 1 98 1 .  

Livarella densiporata KOZUR & MOSTLER, 
1 98 1  

Plate 3 3 ,  figures 1 -2 

Livarella densiporata KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  pp. 1 14- 1 1 5, pl. 9, 
fig. 1 
YOSHIDA, 1 986, pl. 2, figs. 1 ,  2 
CAR TER, 1 990, pl. 1 ,  fig. 3 

YEH, 1 992, p. 67, pl. 3, figs. 8, 1 1 ; pl. 4, figs. 8, 
1 1 ' 1 2, 1 5  
CARTER, 1 993, p .  1 1 6, pl. 2 1 ,  figs. 1 ,  5 ,  1 0, 1 3, 
1 6  
NON YEH & CHENG, 1 996, p. 1 3 , pl. 6, figs. 7, 
1 0, 1 1  
SUGIY AMA, 1 997, p. 1 83, fig. 50-20 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian-Rhaetian. 
Occurrence: Zlambacher, Austria; 
Kagamigahara and Mino Terrane, Central Japan; 
Uson Island, Phil ippines; Queen Charlotte 
Islands, British Columbia, Canada; Dikmetas 
Measured Section, Cataltepe Nappe, Antalya 
Nappes, Antalya, Turkey. 

Livarella magna n. sp. 
Plate 33 ,  figures 3-6 

Derivation of Name: From the Latin magna= 
Big, large. 
Holotype: The specimen on plate 33 ,  figure 3 .  
Sampie 96-UKT-476. Deposited at MTA. 
Type Locality: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey (See Iocality description). 
Material: 1 6  specimens. 
Description: Cephalis smal l and node-l ike, 
thorax large, subtriangular in outline with 
irregular, mainly small, circular to subcircular 
pores. Three symmetrical, equal, long rays 
situated in one plane have same pore frames as 
thorax. Rays thick, circular iri axial section 
sometimes widened at the middle part, tapering 
distally, curved slightly at the tip. In some cases 
transversal striations visible at the rays. 
Measurements (Jlm): 

(Based on the 4 specimens) 

Width of thorax 
Length of rays 
Width of anns 
(proximally) 

HT Min.  Max. Av. 
1 00 94 1 1 3 1 02 
1 7 5 1 7 5 1 90 1 8 1  
40 40 50 44 

Range (this study): Late Triassic; Rhaetian. 
Occurrence: Dikmetas Measured 
Cataltepe Nappe, Antalya Nappes, 
Turkey. 

Section, 
Antalya, 

Remarks: Livarella magna n. sp. differs from L. 
/ongus YOSHIDA by having )arger thorax and 
Ionger arms with slight curving at distal end. It is 
distinguished from L. valida YOSHIDA by 
having Ionger arms. 
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Livarella valida YOSHIDA, 1 986 
Plate 33, figure 7 

Livarella validus YOSHIDA 
YOSHIDA, 1 986, p. 14, pl. 3, figs. 1 -3 
KOJIMA & MIZUTANI, 1987, fig. 3, no. 1 8.a. b 
MIZUT ANI & KOJIMA, 1 992, pl. 1 ,  figs. 3 .a. b 

CARTER, 1 993 , p. 1 1 7, pl. 2 1 ,  figs. 2, 3, 4, 6, 7, 
1 4  
SUGIY AMA, 1 997, p .  1 83, fig. 50- 1 8  NON 1 9  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian .  
Occurrence: Kagarnigahara and Mino Terrane, 
Central Japan; Ornan; Nadanhada Range, 
Northeast China; Queen Charlotte Islands, 
British Colurnbia, Canada; Dikmetas Measured 
Section, Cataltepe Nappe, Antalya Nappes, 
Antalya, Turkey. 

FAMILY NAKASEKOELLIDAE KOZUR, 
1 984a 

Genus Nakasekoellus KOZUR, 1 984a 

Nakasekoellus KOZUR 

KOZUR, 1 984a, p. 60 

Xipha BLOME 
BLOME, 1 984, p. 59 

Type Species: Stichophormis po/ita I-llNDE, 
1 908.  

Nakasekoellus inkensis KOZUR, 1 994 
Plate 33,  figures 8-9 

Nakasekoellus inkensis KOZUR 
KOZUR in KOZUR & MOSTLER, 1 994, p. 250, 
pl. 1 .A, fig. 4 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z. ). 
Total Range (this study and published): Late 
Triassic; late Camian- early Norian (E. abneptis 
Con. Z.). 
Occurrence: Balaton Highland, Hungary; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Nakasekoellus pessagnoi (NAKASEKO & 
NISHIMURA, 1 979) ernend. 

BLOME, 1 984 n. comb. 
Plate 33, figure 1 0  

Dictyomitra pessagnoi NAKASEKO& NISHIMURA 
NAKASEKO & NISHIMURA, 1 979, p. 77, pl .  9, 
figs. 2-4 

Eucyrtidium (?) pessagnoi (NAKASEKO & 
NISHIMURA, 1 979) 

Y AO, 1982, pl. 2, fig. 8 
Y AO, MA TSUOKA & NAKA TANI, 1 982, pl. l ,  
fig. 1 6  

Nakasekoellus polita (HINDE) 
KOZUR, 1 984a, p. 60 

Xipha pessagnoi (NAKASEKO & NISHIMURA, 
1 979) 

BLOME, 1 984, pp. 59-60, pl. 1 6, figs. 6, 9, 1 7  
YEH, 1 989, p. 77, pl. 8 ,  figs. 7, 8 ,  1 3  

Eucyrtidiellium pessagnoi (NAKASEKO & 
NISHIMURA, 1 979) 

BRAGIN, 1 99 1 a, pl. 6, fig. 6 
Xipha sp. cf. X pessagnoi (NAKASEKO & 
NISHIMURA, 1 979) 

BLOME & REED, 1 995, p. 63, pl. 2, figs. ? 5, ? 
6, ? 1 1 , ?  12  

Range (this study) : Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published):  Late 
Triassic; late Camian- early Norian (E. abneptis 
Con. Z.)- ? late rniddle Norian. 
Occurrence: Southwest and Central Japan; 
East-Central Oregon, North-Central Nevada, 
Alaska, USA; Sikhoto-Alyn, Fareast Russia; 
YayJakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
Remarks: Nakasekoel/us KOZUR ( 1 984a, 
Jenuary) is the senior synonym of Xipha 
BLOME ( 1 984, April). 

F AMIL Y NEOSCIDOCAPSIDAE 
PESSAGNO, 1 969 

Genus Squinabolella PESSAGNO, 1 969 

Squinabolella PESSAGNO 

PESSAGNO, 1 969, p. 4 1 8  
NON KOZUR & MOSTLER, 1 979, p .  94 
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Type Species: Squinabolella putahensis 
PESSAGNO, 1 969. 

Squinabolella sp. aff. S. causia CARTER, 
1 993 

Plate 33 ,  figure 1 1  

aff. Squinabo/ella ? sp. I 

CARTER, I 990, pl .  2, fig. 7 
aff. Squinabo/ella causia CARTER 

CARTER, 1 993, p. 1 00, pl .  1 6, figs. 5, 8, 1 2, 1 4  
Squinabolella sp. aff. S .  causia CARTER 

CARTER, 1 993, p. 1 0 1 ,  pl. 1 7, figs. 10, 14  

Range (this study) : Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetiin. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: This form differs from S. causia 
CARTER in having narrower thoracic skirt and 
at one specimen additionally well-developed 
thoracic velum. 

Squinabolella ? trispinosa CARTER, 1 993 
Plate 33 ,  figures 1 2- 1 3  

Squinabolella ? trispinosa CAR TER 

CARTER, 1 993, p. 1 02, pl. 1 7, figs. 3, 4 
SUGIYAMA, 1 997, p. 1 87, fig. 50- 12 

? Squinabolel/a (?) sp .  cf. S. (?) trispinosa CARTER 

YEH & CHENG, I 996, p. 14, pl. 5, figs. I ,  2, 6, 
1 5, 1 6  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; ?Busuanga lsland, 
Phi lippines; Mino Terrane, Central Japan; 
Dikmetas Measured Section, Cataltepe Nappe, 
Antalya Nappes, Antalya, Turkey. 

SUBFAMILY CITRIDUMINAE KOZUR, 
1 984 

Genus Citriduma DE WEVER, 1 982a 

Citriduma DE WEVER 
OE WEVER, 1 982a, p. 202 

Type species: Citriduma radiotuba DE 
WEVER, 1 982a. 

Citriduma asteroides CARTER, 1 993 
Plate 34, figures 1 -2 

Gen. Nov. E sp. 1 

CAR TER, 1990, pl. 2, fig. 8 
Citriduma asteroides CARTER 

CARTER, 1 993, p. 97, pl. 1 5, figs. 3, 5, 8, 9 

NON SUGIY AMA, 1 997, p. 1 76, fig. 50-8 
(=Citriduma sp. A CARTER, 1 993) 

Citriduma sp. aff. C. asteroides CARTER 

YEH & CHENG, 1 996, p. 1 6, pl. 6, figs. 1 3 - 14  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Busuanga Islands, 
Phi lippines; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Genus Praecitridunza KOZUR, 1 984a 

Praecitriduma KOZUR 
KOZUR, 1 984a, p. 66 

Type Species: Praecitriduma most/eri KOZUR, 
1 984a. 

Praecitriduma cantllofistula CARTER, 1 993 
Plate 34, figure 3 

Praecitriduma sp. 1 

CARTER, 1 990, p. 67, pl. 1 ,  fig. 7 
Praecitriduma canthofistula CAR TER 

CARTER, 1993, p. 99, pl. 1 6, figs. 1 ,  2, 1 5  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian.  
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Occurrence: Queen Charlotte Island, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Turkey. 

F AMIL Y PLANISPINOCYRTIIDAE KOZUR 
& MOSTLER, 1 98 1  

Genus Spinotriassocampe KOZVR, 1 984a 

Spinotriassocampe KOZUR 

KOZUR, 1 984a, p. 74 

Bikinel/a TIKHOMIROV A 

TIKHOMIROV A, 1 986, p. 29 

Type Species: Spinotriassocampe hungarica 
KOZUR, 1 984a 

Spinotriassocampe carnica KOZUR & 
MOSTLER, 1 994 
Plate 34, figure 4 

Spinotriassocampe carnica KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 994, p. 1 05,  pl.26, fig. 7 

Spinotriassocampe carnica KOZUR & MOSTLER 
Group 

NON SUGIYAMA, 1 997, p. 1 87, fig. 49-3 
{?= S. longobardica KOZUR & MOSTLER, 
1 994) 

Range (this study) : Late Triassic; middle 
Camian. 
Total Range (this study and published): Late 
Triassic; middle Camian. 
Occurrence: Sosio Valley, Sicily, Italy; 
Haciyunuslar Measured Section, Huglu Unit, 
Beysehir-Hoyran Nappe, Bozkir, Konya, 
Turkey. 

Spinotriassocampe longobardica KOZUR & 
MOSTLER, 1 994 

Plate 34, figures 5-6 

Triassocampe ? sp. F 

YAO, 1 982, pl. 1 ,  fig. 1 0  

Y AO, MA TSUOKA & NAKA TANI, 1 982, pl. 1 ,  
fig. 9 

Spinotriassocampe /ongobardica KOZUR & 
MOSTLER 

KOZUR & MOSTLER, 1 994, p. 1 06, pl. 26, figs. 
8, 1 1 , 1 2, 14 ;  pl. 27, figs. 4, 6, 8 

KELLICI & DE WEVE� 1 995, p. 1 60, pl .  6, fig. 
12  

? Spinotriassocampe carnica KOZUR & MOSTLER 
Group 

SUGIYAMA, 1 997, p. 1 87, fig. 49-3 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli Rad. 
Subz.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z./ P. priscus Rad. Subz.- M cochleata 
Rad. Z. I S. jluegeli Rad. Subz.). 
Occurrence: lnuyama Area, Central Japan; 
Köveskal, Balaton Highland, Hungary; 
Marmolada Massif, Northen ltaly; ?Mino 
Terrane, Central Japan; Sugozu Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Gazipasa, Antalya, Turkey. 

FAMILY · PSEUDODICTYOMITRIDAE 
PESSAGNO, 1 977 

Genus Corum BLOME, 1 984 

Corum BLOME 

BLOME, 1 984, pp. 50-5 1 

Type species: Corum speciosum BLOME, 1 984. 

Co rum candidum YEH, 1 989.  
Plate 35 ,  figure 6 

Corum candidum YEH 

YEH, 1 989, p. 69, pl .  9, figs. 7, 8, 20, 2 1  

Range (this study): Late Triassic; tatest 
Camianlearliest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; latest Carnian/earliest Norian (E. 
primitia Con. Z.)- early Norian (E. triangularis 
Con. Z.)- ? late middle Norian. 
Occurrence: East-central Oregon, USA; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
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Corum ? de/gado SUGIY AMA, 1 997 
Plate 35 ,  figures l -2 

Triassocampe ? sp. E 

Y AO, 1 982, pl. 2, fig. 1 1  NON fig. 12  

Corum ? delgado SUGIY AMA 

SUGIYAMA, 1 997, p. 1 5 1 , figs. 4 1 - 1 ,  2 

Range (this study): Late Triassic; early 
Camian. 
Total Range (this study and published): Late 
Triassic; early Camian- middle Camian. 
Occurrence: Inuyama area and Mino Terrane, 
Central . Japan; Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Co rum fusiformis n. sp. 
Plate 35 ,  figures 3-5 

Derivation of Name: Due to its fusi shape. 
Holotype: The specimen on plate 35 ,  figure 3 .  
Sampie 97-UKT- 1 3 7. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 8 specimens. 
Description:  Test multicyritid, spindle-shaped 
with mainly five to six post-abdominal 
segments. Test mainly increasing in width until 
third post-abdominal segment then decreasing in 
width. Cephal is dome-shaped without hom. 
Collar stricture indistinct and mainly covered by 
mieregranular silica. Thorax subtrapezoidal, 
both cephalis and thorax imperforate, mainly 
without costae. Lumbar and subsequent 
strictures prominent with one big circular row of 
pores. Abdomen to third post-abdominal 
segments subtrapezoidal rest of the post­
abdominal segments inverse subtrapezoidal in 
outline. Abdomen and post-abdominal segments 
strongly costate with 22-24 ( 1 1 - 1 2  at one side) 
coarse and discontinuous costae. Last post­
abdominal segment imperforate, lacking costae. 

Measurements (J..Lm): 
(Based on the 3 specimens) 

HT Min. Max. Av. 
Length of cephalis 1 3 .5 1 2.5 1 6  14 
Width of cephalis 23 23 27 25 
Length of thorax 1 3 .5 1 3 .5 20 1 6  
Width of thorax 40 35  53 42.5 
Length of abdomen 20 1 7.5 20 1 9  
Width of abdomen 53 53 56 54.5  
Max. width of  the test 1 00 95 1 1 5 1 03 
Total length of test 220 200 245 22 1 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.- E. triangularis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Corum fusiformis n. sp. d iffers from 
C. regium BLOME by having larger, spindle­
shape instead of conical outline. 

Corum kraineri n.  sp. 
Plate 35 ,  figures 7-9 

Derivation of Name: This species is named for 
Prof. Dr. Karl KRAINER, Geology Department, 
Innsbruck University, Innsbruck, Austria, in 
honour of his contributions to the knowledge of 
carbonate geology and sedimentology. 
Holotype: The specimen on plate 35 ,  figure 7 .  
Sampie 96-UKT-580. Deposited at MTA. 
Type Locality: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey (See local ity description). 
Material: More than I 00 specimens. 
Description: Test as for genus, subconical 
consisting of six to seven post-abdominal 
chambers. Cephalis hemispherical to dome­
shape, smooth and poreless. Thorax to last post­
abdominal segments increasing in width slowly 
and trapezoidal to subtrapezoidal in outline, 
occasionally last segment slightly decreasing in 
width. Thorax and abdomen same l ike cephalis, 
poreless and covered by veneer of microgranular 
sil ica. Collar and turnbar strictures both 
indistinct but subsequent strictures more 
prominent but not very deep. Some relicts of row 
of circular pores present in these strictures but 
mainly covered by microgranular silica. 
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Irregular thin, discontinuous irregular costae 
visible all post-abdominal segments also very 
weak at abdominal segments and 1 1 - 1 2  costae 
countable at one side of test (total 22-24 at 
whole test, laterally). Rare scattered pores 
s ituated in between the costae but mainly 
covered by mieregranular sil ica. 
Measurements (J.lm): 
(Based on the 4 specimens) 

HT Min. Max. Av. 

Length of cephalis 20 

Width of cephalis 36 
Length of thorax 24 
Width of thorax 56 

Length of abdomen 30 

Width of abdomen 64 

Total length of test 292 

1 9  24 2 1  

27 36 32 
20 24 2 1  

40 56 47 

24 30 28 

52 64 60 

224 300 270 

Max. width of the test 1 24 98 1 25 1 1 6 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. rarauana 
Rad. Subz.)- late Triassic; early Camian. 
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: Corum kraineri n. sp. differs from C. 
? delgado SUGIY AMA by having thin costae, 
absence of costae on apical part. n will be 
compared to Corum sugozuensis n. sp. under 
latter species. 

Corum regium BLOME, 1 984 
Plate 35 ,  figures 1 0- 1 1 

Corum regium BLOME 

BLOME, 1 984, p. 5 1 ,  pl. 1 3 ,  figs. 3, 8, 1 5  
YOSHIDA, 1 986, pl. 5 ,  fig. 4 
? SUGIYAMA, 1 997, p. 1 76, fig. 49-4 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; latest Carnian/earliest Norian (E. 
primitia Con Z.)- early Norian (E. triangularis 
Con. Z.)- ? late middle Norian. 
Occurrence: East-Central Oregon, USA; Gifu 
Prefecture and ?Mino Terrane, Central Japan; 
Yaylakuzdere Measured Section, Alakircay 

Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Corum speciosum BLOME, 1 984 
Plate 35, figure 1 2  

Corum speciosum BLOME 
BLOME, 1 984, pp. 5 1 -52, pl. 1 3 ,  figs. 4, 1 3, 14, 
1 7  
BLOME & REED, 1 995, p .  6 1 ,  pl .  2 ,  fig. 1 4  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.)- ? 
late middle Norian. 
Occurrence: East-Central Oregon and Neveda, 
USA; Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Corum sugoz.uensis n. sp. 
Plate 35 ,  figures 1 3- 1 4  

Derivation o f  Name: According to its type 
locality situated very close to Sugozu Village. 
Holotype: The specimen on plate 35 ,  figure 1 3 .  
Sampie 96-UKT-547. Deposited at MTA. 
Type Locality: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey (See locality description). 
Material: More than 1 00 specimens. 
Description: Test as for genus subconical to 
spindle-shaped consisting of six to seven post­
abdominal chambers. Cephalis hemisphaerical to 
dome-shaped, smooth and poreless. Thorax to 
fifth post-abdominal segments increasing in 
width slowly and trapezoidal to subtrapezoidal 
in outline, last two post-abdominal segments 
decreasing in width slowly again and inverse 
subtrapezoidal in outl ine. Thorax and abdomen 
same like cephalis, poreless and covered by 
veneer of mieregranular sil ica. Collar stricture 
and stricture between thorax and abdomen 
indistinct but subsequent strictures deep and 
prominent. One row of circular pores present in 
these strictures. Irregular thick, ·discontinuous 
costae visible at all post-abdominal segments 
rarely at abdominal segments and 9- 1 0  costae 
countable at one side of test (total 1 8-20 at 
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whole test, lateral ly). Scattered pores situated in 
between the costae mainly close the strictures. 
Measurements (J.lm): 

(Based on the 3 specimens) 
HT Min. Max. Av. 

Length of cephalis 
Width of cephalis 

Length of thorax 

Width of thorax 
Length of abdomen 

Width of abdomen 

1 3  

26 

1 7  

33 
1 7  

50 

13 13 1 3  
20 26 22 
1 7  1 8  1 7.5 

32 33 32.5 

17  20 1 8  

44 50 48 

Total length of test 2 1 7  2 1 7  233 225 
Max. width of the test 97 97 I 00 99 

Range (this study) : Middle Triassic; late 
Ladinian (M coch/eata Rad. Z./ S. rarauana 
Rad. Subz. )- late Triassic; early Camian. 
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: Corum sugozuensis n. sp. differs 
from C. ? delgado SUGIY AMA by having more 
inflated test instead of sieoder one and absence 
of costae at apical part. It could be distinguished 
from C. kraineri n. sp. by having more distinct 
pores at the strictures between post-abdominal 
segments, thicker costae, slightly spindle-shaped 
test instead of subconical . 

Genus Kozuricyrtium n. gen. 

Type species: Kozuricyrtium carinatus n. gen., 
n .  sp. 
Derivation of Name: This genus is dedicated to 
Dr. Heinz W. KOZUR, Budapest, Hungary, 
honoring bis contributio�s to the knowledge of 
Radiolaria, Conodont and Ostracoda 
B iostratigraphy. 
Description :  Test multicyritid, roughly spin�le­
shaped with five to seven post-abdommal 
segments increasing in width until third to

_ 
fou�h 

post-abdominal segment then decreast�g m 
width; Cephal is dome-shaped, smooth wtthout 
hom. Both thorax and abdomen subtrapezoidal 
in outline mainly smooth, imperforate like 
cephalis covered by microgranular silica. 
Occasionally weak costae present on the surface 
of abdomen. Both col lar and turnbar strictures 
not distinctive mainly covered by microgranular 
si lica. First to third or fourth post-abdominal 

segments subtrapezoidal, subsequent segments 
inverse subtrapezoidal in outline with strong 
discontinuous costae. Strictures between 
abdominal and first post-abdominal segments 
and subsequent strictures distinctive al

.
ways 

marked by deep depressions and with many 
circular to elliptical, irregularly oriented pores. 
Distally, size of pore increasing and relict pores 
also present between costae. Last segment 
(velum) always vestigial in different shape 
without costae and with many pores. 
Included Species: 

Kozuricyrtium carinatus n. gen. ,  n. sp. 
Kozuricyrtium pulchra n. gen., n. sp. 
Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey� 
Remarks: This genus differs from genus Corum 
BLOME and genus Pseudodictyomitra 
PESSAGNO by having irregular, different 
amount pores at strictures instead of one or 

_
two 

rows of pores and vestigial segment at the dtstal 
end. 

Kozuricyrtium carinatus n. gen., n. sp. 
Plate 36, figures 1 -5 

Derivation of 
·
Name: Due to its distinctive 

costae. 
Holotype: The specimen on plate 36, figure 1 .  
Sampie 97-UKT- 1 3 7. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: More than 50 specimens. 
Description :  Same as for genus. Test roughly 
spindle-shaped with five post-abdominal 
segments increasing in width until third post­
abdominal segment then decreasing in width. 
Cephal is dome-shaped without hom. Both 
thorax and abdomen subtrapezoidal in outline 
mainly smooth and imperforate l ike cephalis 
covered by microgranular silica. Occasionally 
weak costae present on the surface of abdomen. 
Both col lar and lumbar strictures not distinctive 
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mainly covered by microgranular silica. First to 
third post-abdominal segments subtrapezoidal, 
subsequent segments inverse subtrapezoidal in 
outline with strong discontinuous 1 8  costae (9 of 
them visible laterally at one side of test, 
laterally). Strictures between abdominal and first 
post-abdominal segments and subsequent 
strictures distinctive aJways marked by deep 
depressions and with many circular to elliptical 
irreguJarly oriented pores. DistaJly, size of pores 
increasing and relict pores also present between 
costae. Last segment (velum) always vestigial in 
different shape, sometimes slightly widening 
distally and brimmed without costae and with 
many pores. 
Measurements (J.lm): 

(Based on the 7 specimens) 
HT Min. Max. Av. 

Length of cephalis 27 25 30 26.5 

Width of cephalis 40 35 45 40 

Length of thorax 30 25 40 3 1 .5 

Width of thorax 57 57 70 62.5 

Length of abdomen 33 30 35 32 

Width of abdomen 67 67 90 8 1  

Total length o f  test 3 16 250 325 289 
Max. width of form 1 23 1 1 0 140 1 1 7 
(medially) 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Kozuricyrtium carinatus n. gen., n. 
sp. differs from K pulchra n. gen.,  n .  sp. by 
having five post-abdominal segments instead of 
seven and smaller test . 

Kozuricyrtium pulchra n. gen., n. sp. 
Plate 36, figures 6-8 

Derivation of Name: From the Latin pulchra= 
Beautiful. 
Holotype: The specimen on plate 36, figure 6. 
Sampie 97-UKT- 1 28. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 

Kerner, Antalya, Turkey (See locality 
description). 
Material: More than 50 specimens. 
Description:  Same as  for genus. Test spindle­
shaped with seven post-abdominal segments 
increasing in width until fourth post-abdominal 
segment then decreasing in width. Cephalis 
dome-shaped without hom. Both thorax and 
abdomen subtrapezoidal in outline mainly 
smooth and imperforate l ike cephalis covered by 
microgranular silica. Occasionally weak costae 
present on the surface of abdomen. Both collar 
and lumbar strictures not distinctive mainly 
covered by microgranular si l ica. F irst to fourth 
post-abdominal segments subtrapezoidal, 
subsequent segments inverse subtrapezoidal in 
outline with strong discontinuous 1 8-20 costae 
(9- 1 0 of them visible laterally at one side of 
test). Strictures between abdominal and first 
post-abdominal segments and subsequent 
strictures distinctive always marked by deep 
depressions and with many circular to elliptical 
irregularly oriented pores. S ize of pores 
increasing distal ly. Many relict pores also 
present between costae generally at last three 
post-abdominal segments. Last segment (velum) 
always vestigial, slightly decreasing in width 
distally without costae and with many circular 
pores. 
Measurements (J.lm): 
(Based on the 5 specimens) 

HT Min. Max. Av. 
Length of cephalis 20 20 25 23 
Width of cephalis 40 32 40 37 
Length of thorax 30 20 30 27 
Width of thorax 60 45 60 53 
Length of abdomen 30 20 30 26 
Width of abdomen 75 60 75 68 
Total length of test 350 324 350 334 
Max. width oftest 140 125 1 40 1 34.5 

Range (this study): Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Kozuricyrtium pulchra n. gen.,  n. sp. 
has been compared to K. carinatus n. gen.,  n .  
sp. under latter species. 
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F AMIL Y PSEUDOSATURNIFORMIDAE 
KOZUR & MOSTLER, 1 979 

Genus Pseudosaturniforma KOZUR & 
MOSTLER, 1 979 

Pseudosaturniforma KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 9 1  

Type species: Pseudosaturniforma 
latimarginata KOZUR & MOSTLER, 1 979. 

Pseudosaturniforma carnica KOZUR & 
MOSTLER, 1 979 

Plate 34, figures 7- 1 0  

Pseudosaturniforma carnica KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 92, pl. 1 7, fig. 3 
KOZUR & MOSTLER, 1 98 1 ,  p. 93 , pl. 22, fig. 
3; p l .  25, fig. I 
BLOME, 1 984, p. 52, pl. 1 3 , figs. 5, 9, 1 1 , 1 8  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; middle Camian- early Norian (E. 
abneptis Con. Z.)- ? late middle Norian. 
Occurrence: Gostl ing and Grossreitling, 
Austria; East-Central Oregon, USA; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

FAMILY RUESTICYRTIIDAE KOZUR & 
MOSTLER, 1 979 

Genus Pararuesticyrtium KOZUR & MOCK, 
1 98 1  

Pararuesticyrtium KOZUR & MOCK 
KOZUR & MOCK in KOZUR & 
MOSTLER, 1 98 1 ,  pp. 93-94 

Type Species: Pararuesticyrtium densiporatum 
KOZUR & MOCK, 1 98 1 .  

Pararuesticyrtium ? anatoliaensis n. sp. 
· Piate 36, figures 9- 1 2  

Derivation o f  Name: Due to its occurrence in 
Anatolia. 

Holotype: The specimen on plate 36, figure 9. 
Sampie 97-UKT- 1 3 7. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 1 2  specimens. 
Description: Test long, conical with eleven 
post-abdominal segments. Both the width and 
length of segments increasing slowly until 8-9 
post-abdominal segments then slightly 
decreasing at last 2-3 post-abdominal segments. 
Cephalis dome-shaped, smooth and poreless. 
Small vertical homs may be present in the 
prolongation of V and D. Collar stricture 
indistinct covered by microgranular silica. 
Thorax hoop-like, again poreless and smooth. 
Lumbar stricture and subsequent strictures 
distinctive always marked by gentle depressions 
with one row of circular pores ( 1 2- 1 6  pores at 
the one side of the test, lateral ly). Abdomen and 
post-abdominal segments broad, hoop-l ike with 
small nodes and irregularly arranged small 
pores. 
Measurements (J.lm): 

(Based on the 3 specimens, only 2 of them are 
complete) 

Length of cephalis 
Width of cephalis 
Length of thorax 

HT 

16  
24 

20 

Min. Max. Av. 

14  1 7  1 6  
20 24 22 

1 7  20 1 8  

Width of thorax 36 32 40 36 
Length of abdomen 22 1 9  22 20 
Width of abdomen 40 40 43 42 
Total length of test 308 308 334 32 1 
Max. width of test 84 78 87 83 

Range (this study): Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes·, Kerner, 
Antalya, Turkey. 
Remarks: Pararuesticyrtium ? anatoliensis n.  
sp.  is tentatively assigned to genus 
Pararuesticyrtium KOZUR & MOCK due to 
occurrence of row of pores at strictures and 
absence of apical and vertical homs. However, 
general shape of the test, pore frames of the 
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segments and outer shape of the segments 
(broad) display a close similarity to this genus. It 
differs from Ruesticyrtium longum KOZUR & 
MOSTLER by having broad, hoop-l ike segment 
outline instead of more sharp triangular ones and 
pores at strictures. 

Pararuesticyrtium mediobulbosum n. sp. 
Plate 36, figures 1 3- 1 4  

Unnamed Nassellaria 
PESSAGNO in PESSAGNO, FINCH & 
ABBOTT, 1 979, ONLY ·pl. 5, fig. 3 

Derivation of Name: Because of its bulbous 
medial part. 
Holotype: The specimen on plate 36, figure 1 3 .  
Sampie 97-UKT- 1 3 7. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 13 specimens. 
Description: Test roughly spindle-shaped with 
eight post-abdominal segments and highly 
inflated medial part. Both width and length of 
segments increasing rapidly until third post­
abdominal segment then decreasing distal ly. 
Cephalis broad, dome-shaped, smooth, poreless 
probably with small apical hom and vertical 
hom. Thorax hoop-like, again poreless, smooth 
and bigger than cephalis. All strictures on test 
prominent always marked by gentle, deep 
depressions without pores. Rest of the segments 
broad, hoop-l ike with many circular pores in 
different size. Pore frames on the segments first 
visible at abdominal segment, before that 
covered by microgranular sil ica. 
Measurements {J.lm): 

(Based on the 3 specimens, only one of them is 
complete) 

HT Min. Max. Av. 

Length of cephalis 1 0  1 0  1 0  10  
Width of  cephalis 27 20 27 23.5 

Length of thorax 1 7  1 7  1 7  1 7  
Width o f  thorax 40 33 40 36.5 
Length of abdomen 23 23 33 28.5 
Width of abdomen 53 43 60 52 
Total length of test 3 1 7  3 1 7  
Max. width of test 1 30 127 1 30 1 28.� 

Range (this study) : Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; latest Camian/earliest Norian (E. 
primitia Con. Z.)- early Norian (E. abneptis Con. 
Z.). 
Occurrence: Baja Califomia Sur, Mexico; 
Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
Remarks: Pararuesticyrtium mediobulbosum n.  
sp.  differs from al l  of the other species of the 
genus Pararuesticyrtium KOZUR & MOCK by 
having inflated medial part. 

Pararuestiyrtium sp. A 

Plate 36, figure 1 5  

Brief Definition: Test roughly conical, cephalis 
big, smooth with moderately long apical hom 
and short lateral hom. Apical hom triradiate with 
thin ridges and moderately wide grooves, 
distally tapering and pointed. Thorax and 
abdomen wider, hoop-like with a net like 
hexagonal pore frames and approximately 
uniform medium size pores. Both collar and 
lumbar stricture, poreless and marked by deep 
depressions. 
Measurements (J.lm): 
(Based on the 1 specimen) 
Length of cephalis 40 
Width of cephalis 53 
Length of thorax 53 

Width of thorax 87 
Length of abdomen 63 
Width of abdomen 87 
Total length of test 207 
(including apical hom) 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Pararuesticyrtium sp. A differs from 
P. mediobulbosum n. sp. by having very 
distinctive cephalis with triradiate apical hom. 



FAMILY SANFLIPPOELLIDAE KOZUR & 
MOSTLER, 1 979 

Genus Annulopoulpus KOZUR & MOSTLER, 
1 98 1  

Annu/opoulpus KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 83 

Type Species: Annulopoulpus costatus KOZUR 
& MOSTLER, 1 98 1 .  

Annulopoulpus anta/yaensis n .  sp. 
Plate 3 7, figures 1 -3, 5 

Derivation of Name: Because of its occurrence 
near by Antalya city, Turkey. 
Holotype: The specimen on plate 3 7, figure I .  

Sampie 97-UKT- 1 37.  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 32 specimens. 
Description: Test as for genus. Monocyritid, 
cephalis wide and spherical . Cephalis has outer 
big polygonal pore frames with nodes at pore 
frame vertices. Inner pore frames, more small, 
polygonal (mainly triangular) with circular to 
elliptical pores in d ifferent size. Feet moderately 
long, triradiate with wide ridges and deep 
grooves. They loosely twisted mainly curved 
inside then slightly deviated distally. Mouth 
opening wide and circular surrounded by two 
rings separating by shal low groove. 
Measurements (J.Lm): 

(Based on the 5 specimens) 
HT Min. Max. Av. 

Length of cephalis 1 00 100 13 5 1 1 6 
Width of cephalis 240 225 250 239 
Diam. of mouth opening 1 1 5 90 1 1 5 1 06 

Length of feet 1 50 130 1 50 1 36 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z. )­

early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Remarks: Annulopou/pus · antalyaensis n. sp. 
d iffers from A. reticulatus KOZUR & 
MOSTLER by having wider cephalis and Iarger 
mouth opening. 

Annulopoulpus reticu/atus KOZUR & 
MOSTLER, 1 98 1  
Plate 3 7, figure 4 

Annulopou/pus reticu/atus KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  p. 84, pl. 3 1 ,  fig. 2 

Range (this study) : Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; middle Camian- early Norian (E. 
triangularis Con. Z. ). 
Occurrence: Grossreitling, Austria; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Genus Hoznzadia DUMITRICA, KOZUR & 
MOSTLER, 1 980 

Hozmadia DUMITRICA, KOZUR & MOSTLER 

DUMITRICA, KOZUR & MOSTLER, 1 980, p .  
21  

Type Species: Hozmadia reticulata 
DUMITRICA, KOZUR & MOSTLER, 1 980. 

Hozmadia spinosa KOZUR & MOSTLER, 
1 994 

Plate 3 7, figure 6 

Hozmadia spinosa KOZUR & MOSTLER, 1 994 

KOZUR & MOSTLER, 1 994, pp. 1 1 5- 1 1 6, pl. 30, 
figs. 4, 7 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. jluegeli Rad. 
Subz.). 
Total Range (this study and published): 
Middle Triassic; late Anisian- late Ladinian (M 
cochleata Rad. Z./ S. .fluegeli Rad. Subz.). 
Occurrence: Balaton Highland, Hungary; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 
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Genus Neopyletonema KOZUR, 1 984a 

Neopy/etonema KOZUR 
KOZU� 1 984a, pp. 70-7 1 

Type species: Neopyletonema mesotriassica 
KOZUR, 1 984a. 

Neopyletonema procera SUGIY AMA, 1 997 
Plate 3 7, figures 7-9 

Pou/pus (?) sp. C 
YEH, 1 989, p. 74, pl. 6, figs. 5, 1 0  

Neopy/etonema procera SUGIY AMA 
SUGIYAMA, 1 997, pp. 1 6 1 - 1 62, figs. 46-3a, b 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; rniddle Camian- early Norian (E. 
triangu/aris Con. Z. ). 
Occurrence: East-Central Oregon, USA; Mino 
Terrane, Central Japan; Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey. 

Genus Parapou/pus KOZUR & MOSTLER, 
1 979 

Parapou/pus KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 979, p. 88 

Type species: Parapoulpus oertlii KOZUR & 
MOSTLER, 1 979. 

Parapoulpus oertlii KOZUR & MOSTLER, 
1 979 

Plate 3 7, figures 1 0- 1 1 

Parapou/pus oert/ii KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, pp. 88-89, pl. 7, 
fig. 5 

KOZUR & MOSTLER, 1 98 1 ,  p. 8 1 ,  pl. 26, fig. 2 

Range (this study): Late Triassic; Jatest 
Camian/earliest Norian (E. primitia Con Z. )­
early Norian (E. abneptis Con. Z. ). 

Total Range (this study and published): Late 
Triassic; middle Carnian- early Norian (E. 
abneptis Con. Z.). 
Occurrence: Grossreifling, Austria; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Parapoulpus sp. A 

Plate 3 7, figure 1 2  

Brief Definition: Test as for genus. 
Monocyritid, th ick waJ ied spongy skeJetons. 
Cephalis hemispheric and three long feet 
followed it. Feet lang, circular in axial section, 
first curved to inside and then have a tendency 
turn to outside. Velum after cephalis Iong, 
subcylindrical sl ightly widening distally, rnouth 
opening wide and distal side of the rnouth 
opening does not show special feature. 
Measurements (J.lrn): 

(Based on the 1 specirnen) 
Length of cephalis 67 
Width of cephalis 1 37 
Length of feet 267 
Length of velum 1 53 
Width of the distal end of the velum 1 67 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con . Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Parapoulpus sp. A differs frorn P. 
oert/ii KOZUR & MOSTLER by possessing 
circular feet instead of triradiate ones. 

Genus Poulpus DE WEVER, 1 979 

Pou/pus DE WEVER 
DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 59 

Type species : Poulpus piabyx DE WEVER, 
1 979. 
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Poulpus curvispinus DUMITRICA, KOZUR & 
MOSTLER, 1 980 

Poulpus curvispinus cuvispinus DUMITRICA, 
KOZUR & MOSTLER, l 980 

Plate 3 8, figures 1 -2 

Poulpus curvispinus DUMITRICA, KOZUR & 
MOSTLER 

DUMITRICA, KOZUR & MOSTLER, 1 980, p. 
22, pl. 2, fig. 1 ;  pl. 1 5, figs. 5, 6 
GORICAN & BUS ER, 1 990, p. 1 53, pl. 9, figs. 1 ,  
?2 

Poulpus aff. curvispinus DUMITRICA, KOZUR & 
MOSTLER 

Y AO, 1 982, pl. 1 ,  fig. 1 8  
?GORICAN & BUSER, 1 990, p. 1 53 ,  pl. 9, fig. 3 

Poulpus curvispinus cuvispinus DUMITRICA, 
KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 994, p. 1 16, pl. 32, figs. 
5 , 8 

Poulpus sp. cf. P. curvispinus DUMITRICA, 
KOZUR & MOSTLER 

SUGIYAMA, 1 997, p. 1 84, fig. 49-9 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I ? P. priscus 
Rad. Subz.- M coch/eatal S. jluegeli Rad. 
Subz.). 
Total Range (this study and published): 
Middle Triassic; early Ladinian- late Ladinian 
(M cochleata Rad. Z. I S. .fluegeli Rad. Subz.). 
Occurrence: Southern Alps; lnuyarna Area and 
Mino Terrane, Centrat Japan; Slovenia; 
Koveskal, Hungary; Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Poulpus piabyx DE WEVER, 1 979 
Plate 3 8, figures 3-4 

Poulpus piabyx DE WEVER 
DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, pp. 61 -62, pl. 7, figs. 
1 2, 1 3 .  
DE WEVER, 1 982b, pp. 328-329, pl. 48, figs. 5-6 
KOZUR & MOSTLER, 1 979, p. 87, pl. 4, fig. 3 
KOZUR & MOSTLER, 1 98 1 ,  p. 80, pl. 30, fig. 5 
DE WEVER, 1 984b, pl. 3, figs. 3, 4 

YEH, 1 990, p. 27, pl. 8, figs. 3, 7, 9 

SUGIYAMA, 1 997, p. 1 85,  fig. 49- 1 5  

Range (this study): Late Triassic; m iddle 
Carnian- early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Carnian- early Norian (E. 
triangularis Con. Z. ). 
Occurrence: Karpenission, Greece; Göstling, 
Austria; Westkarpats; Hungary; Busuanga 
Island, Phi lippines; Mino Terrane, Central 
Japan; Haciyunuslar Measured Section, Huglu 
Unit, Beysehir-Hoyran Nappe, Bozkir, Konya 
and Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Poulpus Iransitus KOZUR & MOSTLER, 1 98 1  
Plate 3 8, figure 5 

Pou/pus Iransitus KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 98 1 ,  p. 8 1 ,  pl. 29, fig. 2 ;  
p l .  3 1 ,  fig. 3 

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z. ) .  
Total Range (this study and published) :  Late 
Triassic; rniddle Carnian- early Norian (E. 
abneptis Con. Z.). 

Occurrence: Gostling and Grossreifling, 
Austria; Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Genus Sanjlippoella KOZUR & MOSTLER, 
1 979 

Sanjlippoella KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 979, p. 93 

Type Species: Sanjlippoel/a tortilis KOZUR & 
MOSTLER, 1 979. 

Salljlippoella lengeranlii n. sp. 
Plate 3 8, figures 6-8 

Derivation of Name: This species is named for 
M. Sc. Yunus LENGERANLI, General 
Directorate of Mineral Research and Exploration 
{MTA), Ankara, Turkey, in honour of his 
contributions to the study of Turkish geology. 
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Holotype: The specimen on plate 38, figure 6. 
Sampie 98-UKT-59. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: 1 3  specimens. 
Description :  Cephal is large, imperforate, 
hemiglobular with robust hom. Horn wide at the 
base tapering and twisted distally, triradiate with 
wide grooves and thin ridges. Small vertical 
spine presents at the projections of V. Thorax 
much broader, subpyramoidal in with many 
circular pores. Three downward directed, 
proximally outwardly, distal ly inwardly curved 
triradiate, moderateJy Jong feet with wide 
grooves and thin ridges in prolongation of D and 
21 present. Velum at the end of thorax in 
different size, long and cylindrical at weil 
preserved individuals. 
Measurements {J.lm): 

(Based on the 4 specimens) 
HT Min. Max. Av. 

Length of apical hom 67 

Length of cephalis 37 
Width of cephalis, 57 
distally 
Length of thorax 50 
Width of thorax 87 

53 
33 
50 

50 
83 

67 59 
37 35.5 
57 52 

53 5 1  

93 87 
Length of velum 73 73 
Length of feet 1 50 1 37 1 73 1 52 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Sanflippoella /engeranlii n. sp. differs 
from S. tortilis KOZUR & MOSTLER in 
having loosely twisted apical hom with wide 
grooves, smal ler pores at thorax instead of large 
elevated pore frames, more straight feet. 

Genus Spinopoulpus KOZUR & MOCK, 1 98 1  

Spinopoulpus KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  p. 85 

Type Species: Spinopoulpus noricus KOZUR & 
MOCK, 1 98 1  

Spinopoulpus 11oricus KOZUR & MOCK, 1 98 1  
PJate 3 8, figure 9 

Spinopoulpus noricus KOZUR & MOCK 
KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 '  p. 86, pl. 30, fig. 4 

Range (tbis study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published):  Late 
Triassic; latest Carnian/earliest Norian (E. 
primitia Con. Z;)- early Norian (E. abneptis Con. 
Z.). 
Occurrence: Western Karpats; Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, AntaJya, Turkey. 

Genus Veglzia KOZUR & MOSTLER, 1 98 1  

Veghia KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 86 

Type Species: Veghia goestlingensis KOZUR & 
MOSTLER, 1 98 1 .  

Veglria sulovensis KOZUR & MOCK, 1 98 1  
Plate 38, figure 1 1  

Veghia sulovensis KOZUR & MOCK 
KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  p. 87, pl. 3 1 , fig. 1 

Poulpus sp. 
YOSHIDA, 1 986, pl. 7, fig. 1 0  

Veghia sp. 
YEH, 1 989, p. 76, pl. 6, fig. 4 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and publisbed): Late 
Triassic; early Norian (E. abneptis Con. Z.). 
Occurrence: W estkarpats; East-Central Oregon, 
USA; Gifu Prefecture, Central Japan; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
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Veghia sp. atT. V. sulovensis KOZUR & 
MOCK, 1 98 1  

Plate 3 8, figure 1 0  

aff. Veghia sulovensis KOZUR & MOCK 
KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  p. 87, pl. 3 1 , fig. 1 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Although opposite meaning 
suggested at original genus description, feet of 
the form touch each other and create a kind of 
ring structure. Whether this kind of property 
could be recognise as a generic features or not, 
could only be answered and discussed with 
abundant material. 

FAMILY SILICARMIGERIDAE KOZUR & 
MOSTLER, 1 980 

Genus Silicarmiger DUMITRICA, KOZUR & 
MOSTLER, 1 980 

Silicarmiger DUMITRICA, KOZUR & MOSTLER 
DUMITRICA, KOZUR & MOSTLER, 1 980, p. 
23 

Type Species: Silicarmiger costatus 
DUMITRICA, KOZUR & MOSTLER, 1 980. 

Silicarmiger curvatus (KOZUR & MOSTLER, 
1 979) 

Plate 3 8, figures 1 2- 1 3  

Eonapora curvata KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 979, pp. 90-9 1 ,  pl. 1 3 , 
fig. 5 

Silicarmiger curvatus (KOZUR & MOSTLER, 
1 979) 

KOZUR, 1 984a, p. 63, pl. 4, fig. 3 
KOZUR & MOSTLER, 1 994, p. 1 1 9, pl. 33, figs. 
1 1 , 12 ,  1 4  

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z. ) .  
Total Range (this study and published): 
M iddle Triassic; late Ladinian- late Triassic; 
early Norian (E. abneptis Con. Z.). 

Occurrence: Grossreifling, Austria; Koveskal, 
Hungary; Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Silicarmiger Iatus KOZUR & MOSTLER, 1 994 
Silicarnziger Iatus Iatus KOZUR & 

MOSTLER, l 994 
Plate 3 8, figures 1 4- 1 5  

Stichopterium (?) sp. A 

NAKASEKO & NISHIMURA, 1 979, p. 80, pl. 
1 1 , figs. 1 (?), 3(?), 4 

Silicarmiger aff. costatus DUMITRICA, KOZUR & 
MOSTLER 

GORICAN & BUS ER, 1 990, p. 1 56, pl. 1 0, fig. 9 

Silicarmiger Iatus Iatus KOZUR & MOSTLER 
KOZUR & MOSTLER, 1 994, p. 1 1 9, pl. 34, figs. 
3, 4, 9; pl. 35, figs. 2, 5 

Silicarmiger Iatus KOZUR & MOSTLER 
SUGIYAMA, 1 997, p. 1 87, fig. 49-27 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. /? P. priscus 
Rad. Subz.- M coch/eata Rad. Z. I S. fluegeli 
Rad. Subz.). 
Total Range (this study alid published): 
Middle Triassic; early Ladinian-late Ladinian 
(M cochleata Rad. Z. IS. fluegeli Rad. Subz.). 
Occurrence: Southwest and Central Japan; 
Vrisic and Mokrokong, Slovenia; Koveskal, 
Balaton Highland, Hungary; Sugozu Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Gazipasa, Antalya, Turkey. 

FAMILY SYRINGOCAPSIDAE FOREMAN, 
1 973 emend. PESSAGNO 1 977 

Genus Podobursa WISNIOWSKI,  1 889 emend. 
FOREMAN, 1 973 

Podobursa WISNIOWSKI 

WISNIOWSKI, 1 889, p. 686 

emend. FOREMAN, 1 973, p. 266 

Type Species: Podobursa dunikowskii 
WISNIOWSKl , 1 889. 
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Podobursa akayi n. sp. 
Plate 39, figures 1 -3 

Derivation of Name: This species is named for 
M.  Sc. Ergun AKA Y, General Directorate of 
Mineral Research and Exploration (MT A), 
Ankara, Turkey, in honour of h is contributions 
to the study of Turkish geology. 
Holotype: The specimen on plate 39, figure 1 .  
Sampie 98-UKT-59. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 
Material: More than 50 specimens. 
Description:  Test of four segments. Cephalis 
hemispherical to dome-shaped, smooth, poreless 
without hom· or with very rudimentary hom. 
Thorax and abdomen small, l ike cephalis 
subtrapezoidal in outline covered by 
microgranular silica, smooth and poreless. Collar 
and turnbar strictures indistinct marked by only 
shallow depressions. Stricture between 
abdominal and post-abdominal segments more 
prominent with one row of pores. Pores small to 
medium sized, circular to semicircular and 7-8 
countable at one side of test, laterally. Post­
abdominal segment bulbous with big polygonal 
(mainly hexagonal) pore frames with small 
nodes at pore frame vertices and circular to 
semicircular pores. One row of thin needle-like 
spine located at the medial part of the post­
abdominal segment, 5 of them visible laterally at 
the one side of the test. Boundary between post­
abdominal segment and tube weil marked by 
change in outline. Tube cylindrical, long with 
pore frames same as post-abdominal segment, 
more or less constant in width and with 
triangular projections at the distal end. 

Measurements (f.lm): 
(Based on the 4 specimens) 

HT 

Length of cephalis 16 
Width of cephalis 25 
Length of thorax 1 6  
Width o f  thorax 40 
Length of abdomen 16  
Width of  abdomen 60 
Length of post- 1 1 0 

Min. 

1 5  
30 
1 5  
40 
1 5  
50 

1 1 0 

Max Av. 

20 1 6.5 

33 30 
20 1 7  
46 43 
20 1 7  
73 6 1  
1 90 1 47 

abdominal segment 
Width of post- 1 56 1 56 240 1 92 
abdominal segment 
Length of tube 200 200 200 200 
Max. width of tube 50 50 75 60 
Total length of 360 360 430 395 
the form 

Range (this study): Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Podobursa akayi n. sp. differs from 
P. primitiva n. sp. by having spines on the 
medial part of the post-abdominal segment. It 
can be distinguished from both P. galeata n. sp., 
P. turriformis n. sp., P. yazgani n. sp. and P. sp. 
A by the absence of apical horn, shorter and less 
distinctive apical part. 

Podobursa ga/eata n .  sp. 
Plate 39, figures 4-5 

Derivation of Name: From the Latin galeata= 
helmet. 
Holotype: The specimen on plate 39, figure 4.  
Sampie 98-UKT-62. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (see locality 
description) 
Material: 9 specimens. 
Description: Test roughly spindle-shaped with 
four segments. Cephalis small, hemispherical to 
dome-shaped with small hom. Thorax 
subtrapezoidal, broader than cephalis and 
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poreless as cephalis. Abdomen prominent, disc­
shaped with small pores. Collar stricture 
indistinct, lumbar stricture more prominent with 
one row of small circular pores ( 1 1 - 1 2  visible at 
one side of the test). Stricture between abdomen 
and post-abdominal segments marked by a deep 
depression and abrupt changing in outline and 
with one row of circular, medium sized pores 
( I  0- 1 2  visible at one side of the test). Post­
abdominal segment spindle-shaped with sharp 
triangular central part with many, thin, short to 
moderately long and needle-like spines, 5-7 
visible at one side of the test. Surface of the 
post-abdominal segment covered by )arge, 
polygonal (mainly hexagonal) pore frames with 
large c ircular to semicircular pores. Tube long 
with same pore frames as post-abdominal 
segment, slightly tapering distally and without 
any projections at the distal end. 
Measurements (p.m): 

(Based on the 3 specimens) 

Length of cephalis 
Width of cephalis 
Length of thorax 
Width of thorax 
Length of abdomen 

Width of abdomen 
Length of post­
abdominal segment 
Width of post­
abdominal segment 
Length of tube 
Max. width of tube 
Total length of the 
Form (incl. hom) 

HT Min. Max. Av. 

20 
40 

33 
60 
60 
93 

1 00 

1 86 

1 53 
53 

407 

20 26 23.5 

40 60 46.5 
30 

60 
50 

90 
1 00 

40 
75 
60 

1 1 3 
1 1 5 

1 65 2 1 0  

1 20 1 65 
40 72 

320 407 

34 
67 
54 

98.5 
1 07 

1 87 

146 
55 

373.5 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 

Occurrence: Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Podobursa ga/eata n. sp. has been 
compared to P. akayi n. sp. under latter species. 
lt can be d istinguished from P. primitiva n. sp. 
by having more distinctive apical part and apical 
hom. lt differs from P. turriformis n. sp. and P. 
yazgani n.  sp. by having spindle-shaped post­
abdominal segment. lt can be also differentiated 
from P. sp. A by having more globular post-

abdominal segment and lesser amount and 
thinner spines on the post-abdominal segment. 

Podobursa primitiva n. sp. 
Plate 39, figures 6-8 

Derivation of Name: Due to its appearance as 
oldest known species of genus Podobursa 
WISNIOWSKI . 
Holotype: The specimen on plate 39, figure 6 .  
Sampie 97-UKT- 59 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
descri pti on). 
Material: 3 8 specimens. 
Description: Test of four segments. Cephal is 
small, hemispherical to dome-shaped, smooth, 
poreless without hom. Thorax and abdomen 
increasing in width gradually, again poreless, 
smooth, subtrapezoidal in outline. Both collar 
and lumbar strictures indistinct only marked by 
shallow depressions. Stricture between abdomen 
and post-abdominal segment wei l  marked by 
sharp changing in outl ine. Post-abdominal 
segment large, bulbous, spherical with large 
hexagonal pore frames and large circular to 
subcircular pores. Short to moderately long, 
needle- I ike spines present on post-abdominal 
segment, 4-5 visible at one side of the test, 
radiating all directions. Tube long, in different 
shape, sometimes unifonn in width, sometimes 
gradually increasing in width with a same pore 
frames as post-abdominal segment. 
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Measurements (�m): 
(Based on the 4 specimens, only 2 of them are 
complete) 

HT Min. Max. Av. 
Length of cephalis 20 1 5  20 1 8 .5 

Width of cephalis 25 25 33 29 
Length of thorax 27 20 27 23 

Width of thorax 33  33  45 39 

Length of abdomen 27 27 27 27 

Width of abdomen 67 55 73 65 

Length of post- 147 1 1 3 1 50 1 37.5 

abdominal segment 
Width of post- 1 93 1 60 225 193 

abdominal segment 
Length of tube 347 340 347 343 .5 

Max. width of tube 80 65 80 75 

Total length 567 520 567 543 .5  

of the test 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Podobursa primitiva n. sp. has been 
compared to P. akayi n. sp. and P. galeata n. sp. 
under latter species. It differs from P. turriformis 
n.  sp. and P. yazgani n. sp. by possessing less 
distinctive apical part. It can be differentiated 
also from P. sp. A by having more globular post­
abdominal segment instead of spindle-shaped. 

Podobursa turriformis n. sp. 
Plate 39, figures 9- 1 1  

Derivation of Name: From the Latin 
turriformis= tower-shaped. 
Holotype: The specimen on plate 39, figure 9. 
Sampie 97-UKT- 1 23 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (see locality 
description ). 
Material: 2 1  specimens. 
Description: Test of four segments. Cephalis 
small, hemispherical to dome-shaped, poreless 
with long, robust, prominent, needle-l ike h<?m, 

tapering distal ly. Thorax much broader, 
subtrapezoidal in outline, poreless. Abdomen 
more distinctive than the previous segments, 
disc-shaped with small nodes on its surface.  
Collar stricture indistinctive, lumbar stricture 
more prominent with deep depression . Stricture 
between abdomen and first post-abdominal 
segment marked by a deep depression and sharp 
changing in outline and one row of pores, 6-7 
visible at one side of test, present there. Post­
abdominal segment I arge, bulbous, spherical 
with large polygonal (mainly hexagonal) pore 
frames and circular pores with straight, long 
needle-like spines at its centre as a row, 4-5 
visible at one side of test, laterally. Tube 
moderately long, roughly cyl indrical with a same 
pore structure as post-abdominal segment, 
sometimes sl ightly expanding on its midway or 
on its distal part. 
Measurements (pm): 

(Based on the 3 specimens) 
HT Min. Max. Av. 

Length of cephalis 

Width of cephalis 

1 7  

27 

1 7  20 1 9  

27 
Length of thorax 20 20 
Width of thorax 40 40 
Length of abdomen 33 33 
Width of abdomen 60 60 
Length of post- 1 00 1 00 
abdominal segment 
Width of post- 1 34 1 34 
abdominal segment 
Length of tube ? 1 25 

Max. width of tube . 47 47 

30 29 
25  2 1 .5 
45 4 l.5 
40 37.5 
70 65 
1 40 1 2 1 .5 

1 80 1 6 1  

1 25 1 25 
60 52 

Total length of the ? 385 400 392.5 
form (lncl .  hom) 

Range (this study) : Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Podobursa tu"iformis n .  �p. has been 
compared to P. akayi n.  sp., P. galeata n. sp. and 
P. primitiva n. sp. under latter species. lt differs 
from' P. yazgani n. sp. by having many and 
robust spines on the medial part of post­
abdominal segment, Ionger test and tube without 
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triangular projections distally. Post-abdominal 
segment of the P. turriformis n. sp. is more 
globular than that of P. sp. A. 

Podobursa yazgani n. sp. 
Plate 40, figures 1 -2 

Derivation of Name: This species is named for 
Dr. Evren Y AZGAN, General Directorate of 
Mineral Research and Exploration (MTA), 
Ankara, Turkey, in honour of his contributions 
to the study of Turkish geology. 
Holotype: The specimen on plate 40, figure 1 .  
Sampie 97-UKT- 1 37 .  Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material: 1 0  specimens. 
Description: Test of four segments. Cephalis 
small ,  conical to hemispherical in outline with a 
needle-l ike horn. Thorax broader and 
subtrapezoidal in outline. Abdomen disc-shaped 
with small nodes on its surface. Both cephalis, 
thorax and abdomen poreless. Collar stricture 
indistinct, Jumbar stricture marked by a deep 
depression and for the first time, row of pores 
present, 1 4- 1 5  circular small pores visible 
lateral ly at one side of test, at the stricture 
between abdominal and first post-abdominal 
segment. Post-abdominal segment large, bulbous 
with a big polygonal (mainly hexagonal) pore 
frames and circular to semicircular pores. On the 
surface of the post-abdominal segment, lesser 
amount (2 of them visible laterally at one side of 
test) thin, needle-like spines present radiates to 
all directions. Tube long, roughly cylindrical 
with a same pore frames as post-abdominal 
segment, slightly expanding distally and with 
triangular projections at the distal end. 

Measurements (p.m): 
(Based on the 3 specimens) 

HT 
Length of cephalis 24 
Width of cephalis 28 

Length of thorax 24 

Width of thorax 44 

Length of abdomen 40 
Width of abdomen 64 
Length of post- 80 
abdominal segment 

Min. 
20 
20 

24 
42 
35 
60 
80 

Width of post- 124 120 
abdominal segment 

Max. Av. 

25 23 
30 26 

30 26 
45 43 .5 
45 40 
65 63 

1 10 1 0 1  

1 40 1 28 

Length of tube 96 96 1 25 1 12 
Max. width of tube 44 44 60 49.5 

Total length of the 288 288 350 3 12 .5 
form (incl. hom) 

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Podobursa yazgani n. sp. has been 
compared to P. akayi n. sp. , P. ga/eata n. sp., P. 
primitiva n. sp. and P. turriformis n. sp. under 
latter species. It differs from P. sp. A by 
possessing globular post-abdominal segment, 
instead of spindle-shaped. 

Podobursa sp. A 

Plate 40, figure 3 

Brief Definition: Test roughly broad, spindle­
shaped with four segments. Cephalis small with 
short horn. Thorax and abdomen increasing in 
width gradually and subtrapezoidal in outline. 
All cephal is thorax and abdomen possibly 
smooth, poreless. Col lar and lumbar strictures 
indistinct marked only by shal low . depressions. 
Post-abdominal segment spindle-shaped with 
sharp triangular centrat part with many thick, 
long needle-l ike spines, 7-8 visible at one s ide of 
the test. Tube moderately long and tapering 
distally. 
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Measurements (pm): 

(Based on the I specimen) 
Length of cephalis 40 
Width of cephalis 55 
Length of thorax 40 
Width of thorax 75 
Length of abdomen 45 
Width of abdomen 105 
Length of post-abdominal segment 130 
Width of post-abdominal segment 265 

Length of tube 125 

Max. width of tube 65 
Total length of the form 4 1 0  

Range (this study): ·Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Podobursa sp. A has been compared 
to the other species of the genus Podobursa 
WISNIOWSKI quoted here under latter species. 

Genus Syringocapsa NEVIANI, 1 900 

Syringocapsa NEVIANI 

NEVIANI, 1 900, p. 662 

Type Species: Theosyringium robustum 
VINASSA, 1 90 1 .  

Syringocapsa extansa n .  sp. 
Plate 40, figures 4-5 

Derivation of Name: Due to its highly extended 
apical part. 
Holotype: The specimen on plate 40, figure 4.  
Sampie 97-UKT- 137. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, and Antalya, Turkey (See locality 
description ). 
Material: 2 1  specimens. 
Description: Test with four segments. Cephalis 
small, conical, poreless with moderately long 
tapering horn. Thorax and abdomen gradually 
increase in width, subtrapezoidal in outline, 
thorax poreless, abdomen with irregular, many 
circular small pores. Col lar and lumbar strictures 

indistinct only marked by· shallow depressions. 
Strictures between abdomen and post-abdominal 
segment more prominent marked by abrupt 
changing in outline. Post-abdominal segment 
Iarge, bulbous with many, small, circular and 
irregular pores. Small remnants of tube present 
at the end of the post-abdominal segment. 
Measurements (J..Lm): 
(Based on the 2 specimens) 

Length of cephalis 
Width of cephalis 
Length of thorax 
Width of thorax 
Length of abdomen 
Width of abdomen 

HT Min. Max. Av. 
25 25 25 25 
45 
25 

35 
25 

45 
35 

60 55 60 
40 40 40 
80 75 80 

40 
30 
57.5 
40 
77.5 

Length of post- 1 75 1 75 200 1 87.5 
abdominal segment 
Width of post- 1 75 1 75 1 85 1 80 
abdominal segment 
Total length of the test 345 345 375 360 
(lncl. horn and 

small part of tube) 

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (E. triangu/aris Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Syringocapsa extansa n. sp. differs 
from both S. batodes DE WEVER and S. turgida 
BLOME by having horn and both abdominal and 
post-abdominal segments with small pores 
instead of I arge polygonal pore frames. 

Syringocapsa rllaetica KOZUR & MOSTLER, 
1 98 1  

Plate 40, figure 6 

Syringocapsa rhaetica KOZUR & MOSTLER 

KOZUR & MOSTLER, 1 98 1 ,  p. 87, pl. 9, fig. 2 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published) :  Late 
Triassic; Rhaetian. 
Occurrence: Zlambachgraben, Austria; 
Dikmetas Measured Section, Cataltepe Nappe, 
Antalya Nappes, Antalya, Turkey. 
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Syringocapsa turgida BLOME, 1 984 
Plate 40, figures 7-8 

Syringocapsa turgida BLOME 

BLOME, 1 9 84, p.  53, pl. 14, figs. 2, 6, 7, 1 6 

Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.). 
Range (this study and published): Late 
Triassic; latest Carnian/earliest Norian (E. 
primitia Con Z.)- early Norian (E. triangularis 
Con. Z.)- ? late middle Norian.  
Occurrence: East-Central Oregon, USA; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Syringocapsa sp. A 

Plate 40, figure 9 

Brief Definition:  Cephalothorax large, dome­
shaped, poreless without hom. Abdomen wider, 
d isc- shaped with small, irregular many 
semicircular pores. Collar stricture indistinct, 
turnbar stricture prominent marked by deep 
depression with one row of circular pores. 
Stricture between abdominal and post-abdominal 
segments same as turnbar stricture with row of 
large pores. Post-abdominal segment )arge, 
bulbous with a large polygonal (trigonal to 
hexagonal) pore frames and elliptical pores in 
different size . Wide remnants of tube present at 
the end of post-abdominal segment with possibly 
small pores. 
Measurements (J.lm): 

(Based on the 1 specimens) 
Length of cephalis 
Width of cephalis 
Length of thorax 

Width of thorax 
Length of abdomen 
Width of abdomen 

27 
40 
30 
57 
40 

77 

Length of post-abdominal segment 1 50 

Width of post-abdominal segment 1 87 

Total length of test (incl. tube) 287 

Range (this study) : Late Triassic; early Norian 
(E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: lt differs from Syringocapsa turgida 
BLOME by -possessing larger post-abdominal 
segment with larger pore frames. 

Syringocapsa sp. B 

Plate 40, figure 1 0  

Brief Definition: Cephalothorax large, dome­
shaped, poreless without hom. Abdomen wider, 
disc-shaped without pores. Collar strictures 
indistinct, turnbar stricture prominent marked by 
deep depression. Stricture between abdominal 
and post-abdominal segment with row of 
medium sized circular to el l ipsoidal pores. Post­
abdominal segment bulbous, slightly spindle­
shaped with small ,  irregular, circular pores. Tube 
Iong, sieoder and uniform in width. 
Measurements (J.lm): 
(Based on the 1 specimen) 
Length of cephalis 1 7  
Width of cephalis 33 
Length of thorax 20 
Width of thorax 43 
Length of abdomen 33 
Width of abdomen 63 

Length of post-abdominal segment 1 03 

Width of post-abdominal segment 1 07 
Length of tube 67 
Width of tube 23 
Total length of test (incl. tube) 227 

Range (this study): Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya. Turkey. 
Remari<S: Syringocapsa sp. B differs from S. 
extansa n. sp. by absence· of hom and wider 
apical part. 

FAMILY TRIASSOCAMPIDAE KOZUR & 
MOSTLER, 1 98 1 

Genus Annulotriassocampe KOZUR, 1 994 

Annulotriassocampe KOZUR 
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KOZUR in KOZUR & MOSTLER, 1 994, p. 249 

Type species: Annulotriassocampe 
KOZUR, 1 994. 

baldii 

Annu/otriassocampe baldii KOZUR, 1 994 
Group 

Plate 4 1 ,  figures 1 -2 

Annu/otriassocampe ba/dii KOZUR 
KOZUR in KOZUR & MOSTLER, 1 994, pp. 
249-250, pl. 1 ,  figs. 1 a, b 

Triassocampe ba/dii (KOZUR, 1 994) 
SUGIYAMA, 1 997, p. 1 88, fig. 49-6 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I S. rarauana 
Rad. Subz.)- late Triassic; early Norian (E. 
abneptis Con. Z.). 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M coc?le�ta 
Rad. z.  I S. rarauana Rad. Subz. )- late Tnasstc; 
early Norian (E. abneptis Con. Z.). 
Occurrence: Balaton Highland, Hungary; Mino 
Terrane, Central Japan; Sugozu Measured 
Section, Alakircay Nappe and Yaylakuzdere 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Kerner, Antalya, Turkey. 
Remarks: Group includes forms which have 
both wider and slender apical parts. 

Annulotriassocampe multisegmantatus n. sp. 
Plate 4 1 ,  figures 3-6 

Derivation of Name: Due to its many post­
abdominal segments. 
Holotype: The specimen on plate 4 1 ,  figure 3 .  
Sampie 9 6  UKT-530. Deposited at MTA. 
Type Locality: Sugozu Measured Se�tion, 
Alakircay Nappe, Antalya Nappes, Gaztpasa, 
Antalya, Turkey. (See local ity description) 
Material: More than 50 specimens. 
Description: With the character of genus. Test 
long, subconical to subcylindrical with 1 3  to 1 4  
post-abdominal segments. Cephalothorax dome­
shaped, smooth and poreless. Cep�alic part 
hemispherical, thoracic part subtrapezmdal . Both 
collar and turnbar strictures indistinct. Abdomen 
subtrapezoidal to hoop-like with rare pores

. 
as 

ring mainly covered by microgranu lar si lica. 
Post-abdominal segments slightly increasing in 
width unti l ninth segment then slightly 
decreasing in width, cylindrical to inverse 
subtrapezoidal in outline, elevated above 
moderately deep, smooth strictures. Al l  post­
abdominal segments display one ring of pores 
bordered by only upper ring. Lower ring mainly 
reducing on all segments. Pores mainly small 
and circular, 1 3- 1 4  of them visible at one side of 
the test, laterally. 
Measurements (J.Lm): 

(Based on the six specimens, only three of them 
are complete) 

HT Min. Max. Av. 
Length of cephalis 1 5  1 5  1 6  1 5  
Width of cephalis 30 25 36 30 
Length of thorax 20 20 20 20 

Width of thorax 40 40 44 4 1  
Length of abdomen 20 20 25 23 
Width of abdomen 42 42 55 50 

Max. width of the test 1 00 88 1 1 0 1 00.5 

Total length of test 365 330 405 367 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. I? P. priscus 
Rad. Subz.)- late Triassic; early Camian (T. 
kretaensis Rad. Z.). 
Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 
Remarks: Annulotriassocampe multisegman­
tatus n. sp. differs from A. baldii KOZUR and A. 
sulovensis (KOZUR & MOCK) by having 
Ionger test and reducing lower border rings on 
all segments. 

Annu/otriassocampe proprium (BLOME, 1 984) 
Plate 4 1 ,  figure 7 

Triassocampe proprium BLOME 
BLOME, 1 984, p. 59, pl. 1 6, figs. 4, 1 1 , 1 4  

Annnulotriassocampe proprium (BLOME, 1 984) 

KOZUR in KOZUR & MOSTLER, 1 994 , p. 249 

Range (this study): Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; tatest Carnian/earliest Norian (E. 
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primitia Con Z.)- early Norian (E. abneptis Con . 
Z.)- ? late m iddle Norian. 
Occurrence: East-central Oregon, USA; 
Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
Remarks: Although the form is broken, robust 
triradiate hom on cephalis and property of the 
other segments are enough to describe this form 
as Annulotriassocampe proprium (BLOME). In 
this form at cephalothorax, junction of spicular 
system to wall could be traced as pores at 
surface. 

Annulotriassocampe sulovensis (KOZUR & 
MOCK, 1 98 1 )  

Plate 4 1 ,  figure 8 

Triassocampe sulovensis KOZUR & MOCK 

KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 '  p. 99, pl .  1 3, fig. 3 

?YEH, 1 989, p. 76, pl . 2, fig. 1 3  

YEH, 1 990, p .  29, pl. 7, fig. 8 

NON GORICAN & BUSER, 1 990, p. 1 60, pl. 12, 
figs. 4, 5 (=Annulotriassocampe eoladinica 
KOZUR & MOSTLER, 1 994) 

Annulotriassocampe sulovensis (KOZUR & MOCK, 
1 98 1 )  

KOZUR in KOZUR & MOSTLER, 1 994, p .  249 

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. /? P. priscus 
Rad. Subz.)- late Triassic; early Camian. 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M cochleata 
Rad. Z. /? P. priscus Rad. Subz.)- late Triassic; 
middle Carnian. 
Occurrence: W estkarpats;? East-Central 
Oregon, USA; Busuanga Island, Phi lippines; 
Sugozu Measured Section, Alakircay Nappe, 
Antalya Nappes, Gazipasa, Antalya, Turkey. 

Annulotriassocampe ? sp. A 

Plate 4 1 ,  figure 9 

Brief-Definition:  Test slender and conical with 
4-5 post-abdominal segments. Cephalothorax 
smooth with rare pores. Cephal ic part 
hemispherical with short apical and two lateral 

horns. One of the lateral hom quite bigger than 
the other and apical hom. All homs triradiate 
with wide grooves and thin ridges. Abdomen 
and post-abdominal segments inverse 
subtrapezoidal to hoop-like in shape. Strictures 
relatively deep, smooth and poreless. Ring of 
pores mainly located at proximal parts of both 
abdominal and post-abdominal segments with 
small to medium sized subcircular to ell iptical 
pores. 
Measurements (J.lm): 
(Based on the 1 specimen) 
Length of cephalis 3 1  

Width of cephalis 53 
Length of thorax 3 1  
Width of thorax 62.5  
Length of abdomen 3 1  
Width of abdomen 67 
Total length of test (incl . apical hom) 247 
Max. width of test I 00 

Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con. Z.). 
Occurrence: Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

· 

Remarks: Annulotriassocampe ? sp. A differs 
from A. proprium (BLOME) by having well­
developed lateral horns. It is tentatively assigned 
to genus Annulotriassocampe KOZUR due to 
this feature. 

Genus Triassocampe DUMITRICA, KOZUR & 
MOSTLER, 1 980 

Triassocampe DUMITRICA, KOZUR & MOSTLER 
DUMITRICA, KOZUR & MOSTLER, 1 980, pp. 
25-26 

Type species: Triassocampe sca/aris 
DUMITRICA, KOZUR & MOSTLER, 1 980. 

Triassocantpe sca/aris DU MI TRI CA,KOZUR 
& MOSTLER, 1 980 s. l .  

Plate 4 1 ,  figure 1 0  

Triassocampe scalaris DUMITRICA, KOZUR & 
MOSTLER 

DUMITRICA, KOZUR & MOSTLER, 1 980, p. 
26, pl . 9, figs. 5, 6, 1 1 ; pl. 14, fig. 2 

1 70 



MIZUTANI & KOlKE, 1 982, pl. 4, fig. 4 
GORICAN & BUSER, I 990, p. I 59, pl. I 2, figs. 
2, 3 

Triassocampe deweveri (NAKASEKO & 
NISHIMURA, 1 979) 

Y AO, 1 982, p. 64, pl. I, figs. I, 2 NON 3 
Y AO, MA TSUOKA & NAKA TA NI, I 982, pl. 1 ,  
fig. I 

Triassocampe sp. 
MARTINI, OE WEVER, ZANINETTI, 
DANIELIAN & KITO, I 989, pl. I ,  fig. I 

Triassocampe scalaris scalaris DUMITRICA, 
KOZUR & MOSTLER 

KOZUR & MOSTLER, I 994, p. 145 ,  pl. 44, figs. 
1 -6, I O- I2 ;  pl. 45, figs. I -2;  pl. 47, figs. 2, 3 

Range (this study): Middle Triassic; late 
Ladinian (M coch/eata Rad. Z. I ? P. priscus 
Rad. Subz.- M cochleata Rad. Z. I S. rarauana 
Rad. Subz.). 
Total Range (this study and published): 
Middle Triassic; early Ladinian- late Ladinian 
(M cochleata Rad. Z. I S. rarauana Rad. Subz. ). 
Occurrence: Southem Alps; Inuyama area and 
Oifu Prefecture, Central Japan; Slovenia; 
Lagenegro Basin, Southem ltaly; Sugozu 
Measured Section, Alakircay Nappe, Antalya 
Nappes, Gazipasa, Antalya, Turkey. 

F AMIL Y UNUMIDAE KOZUR, 1 984a 

Genus Praeprotunuma n. gen. 

Type species: Praeprotunuma antiqua n. gen.,  
n .  sp. 
Derivation of Name: For the precedent 
occurrence for Protunuma ICHIKAWA & YAO. 
Description:  Test spindle-shaped with five to 
six post-abdominal segments. Test increasing in 
width until third post-abdominal segment then 
decreasing in width. Cephalothorax conical 
without pores and plicae and with small apical 
hom. Collar stricture indistinct covered by 
microgranular sil ica. Lumbar stricture marked 
by shallow depression with rare pores. Abdomen 
subtrapezoidal without pores but rarely with 
some plicae. First post-abdominal segment 
easi ly distinguished by possessing many 
scattered circular pores and discontinuous plicae. 
Relatively deep strictures present between 
abdomen and first post-abdominal and first to 

second · post-abdominal segments. Subsequent 
strictures indistinct. 8-9 plicae mainly 
discontinuous, not straight but some of them run 
from abdomen to last post-abdominal segment. 
Between costae scattered, mainly circular to 
subcircular pores present. The amount of the row 
of pores between two costae vary between one to 
five mainly related to irregular and 
discontinuous organisation of the costae. 
Aperture small and circular. 
lncluded Species: 

Praeprotunuma antiqua n. gen., n. sp. 
Range (this study): Late Triassic; latest 
Carnianlearl iest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; tatest Camian/earliest Norian (E. 
primitia Con Z.)- early Norian (E. triangularis 
Con. Z.)- ? late middle Norian. 
Occurrence: Baja Califomia, Mexico; 
Northwest Croatia; North Island, New Zealand; 
Central Japan; Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Praeprotunuma n. gen .  differs from 
Protunuma ICHIKA W A & Y AO by having 
small apical horn; smooth, poreless noncostate 
apical part instead of with many scattered pores 
and costate and discontinuous, irregular costae 
instead of more continuos and regular costae. 

Praeprotunuma antiqua n. gen.,  n. sp. 
Plate 4 1 ,  figures 1 1 - 1 5  

Unnamed Nasellaria 
PESSAGNO in PESSAGNO, FINCH & 
ABBOTT, 1 979, pl. 4, fig. 8 

Unnamed Nasellarian 
AlT A & SPORLI, 1 994, pl. 6, fig. 1 6  

Nasellaria gen. et sp. indet. 
FUJII, HATTORI & NAKAJIMA, 1 993 , pl. 3, 
fig. 1 6  

Nasellaria gen. et sp. indet. 

HALEMIC & GORICAN, I 995, pl. I ,  fig. I 8  
Derivation o f  Name: For it i s  appearance a s  the 
oldest representatives of family Unumidae. 
Holotype: The specimen on plate 4 1 ,  figure 1 1 . 
Sampie 97-UKT- 1 3 7. Deposited at MTA. 
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Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ) . . 

Material: More than 50 specimens. 
Description :  Same as genus. 
Measurements (J.lm): 

(Based on the 6 specimens) 
HT 

Length of 
cephalothorax 
Width of 
cephalothorax 
Length of abdomen 
Width of abdomen 

20 

28 

23 
45 

Min. Max. 

20 28 

28 

1 8  
42 

32 

23 
50 

Av. 
22 

30 

2 1  
45 

Max. width of the test 1 05 90 1 20 1 06 
Total length of the test 1 82 1 80 2 1 7  1 9 1 .5 
(incl. apical hom) 

Range (this study) : Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. trianguiaris Con. Z.). 
Total Range (this study and published): Late 
Triassic; tatest Camian/earl iest Norian (E. 
primitia Con. Z.)- early Norian (E. trianguiaris 
Con. Z.)- ? late middle Norian.  
Occurrence: Baja Cal ifornia, Mexico; 
Northwest Croatia; North Island, New Zealand; 
Central Japan; Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Same as genus. 

FAMILY XIPHOTHECIDAE KOZUR & 
MOSTLER, 1 98 1  

Genus Seneie/la n .  gen. 

Type species: Seneie/la triassica n. gen., n. sp. 
Derivation of Name: This genus is dedicated to 
Dr. Mustafa SENEL, General Directorate of 
Mineral Research and Exploration (MT A), in 
honouring his contributions to the knowledge of 
Taurus Mountains Geology and h is kind 
personal ity. 
Description: Test long and roughly 
subcyl indrical with seven to eight post­
abdominal segments. Cephalothorax conical, 
imperforate sometimes with small hom. C�llar 

stricture indistinct. Lumbar stricture more 
distinct marked by shallow depression. 
Abdomen hoop-like and poreless. Rest of 
segments has polygonal (trigonal-pentagonal) 
pore frames and big circular to el liptical pores. 
First post-abdominal segment big, bulbous with 
many rudimentary spines. Second post­
abdominal segment globose and has a same 
feature like first post-abdominal segment 
contains mainly six, long needle-l ike spines. 
Fol lowing two segments subcyl indrical and joint 
each other with a gentle constrictions and have 
an approximately same width as abdomen. Next 
segments more globose and bigger than the 
previous ones. Last three segments c losely 
spaced with sharp constrictions. 
Included species: 

Seneie/la triassica n. gen., n. sp. 
Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.). 
Occurrence: Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: This genus could easily be 
distinguished from genus Xiphotheca DE 
WEVER by having bigger and globular first and 
second post-abdom inal segments with many 
spmes. 

Seneie/la triassica n. gen.,  n. sp. 
Plate 42, figures 1 -5 

? Xiphotheca sp. A 
YEH, 1992, ONLY pl. 9, fig. 8 NON 9 

Derivation of Name: Because of the occurrence 
in Triassie period. 
Holotype: The specimen on plate 42, figure 1 .  
Sampie 97-UKT- 1 3 8. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 
Material :  22 specimens. 
Description: Same as genus. 
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Measurements (J.Lm): 
(Based on the 4 specimens) 

HT Min. Max. Av. 

Length of cephalothorax 40 33 4 1  38 

Width of cephalothorax 4 1  4 1  46 45 

Length of abdomen 25 25 35 29 
Width of abdomen 67 60 73 67 
Total length of post- 6 1 6  553 6 1 6  5 84 
abdominal segment 
Max. width of post- 1 58 140 1 65 1 56 
abdominal segment 
Total length of the test 683 606 683 644 

Range (this study) : Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Total Range (this study and published): Late 
Triassic; early Norian (E. abneptis Con. Z.). 
Occurrence: Uson Island, Phi lippines; 
Yaylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 
Remarks: Same as genus. 

Genus Xipllotlleca DE WEVER, 1 979 

Xiphotheca DE WEVER 
DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 93 

Type Species: Xiphotheca karpenissionensis DE 
WEVER, 1 979. 

Xipllotlleca irregularis n.  sp. 
Plate 42, figures 6-7 

Derivation of Name: Because of the irregular 
Organisation of its post-abdominal segments. 
Holotype: The specimen on plate 42, figure 6. 
Sampie 97-UKT- 1 3 7. Deposited at MTA. 
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See local ity 
description). 
Material: 7 specimens. 
Description: Test long mainly with nine post­
abdominal segments. Cephalis hemispherical to 
dome- shaped and poreless, thorax 
subtrapezoidal in outline, poreless with many 
nodes. Both collar and lumbar strictures 

indistinct. Abdominal segment again 
subtrapezoidal in outl ine with small node l ike 
structures and poreless. Stricture between 
abdominal segment and first post-abdominal 
segment prominent marked by deep depressions 
with one row of circular pores ( I  0 of them at one 
side of test). F irst post-abdominal segment 
bulbous with elevated polygonal (mainly 
trigonal) pore frames and irregularly arranged 
moderately big, circular to elliptical pores. 
Second post-abdominal segment bulbous, l ike 
abdominal segment but decreasing in both width 
and length and has same pore frames as 
abdominal segment. Subsequent post-abdominal 
segments closely spaced, decreasing in width 
while length approximately become constant 
until the fifth post-abdominal segment then 
increasing in width distal ly. These post­
abdominal segments mainly disc-shaped to 
hemispherical in outline and have irregular pores 
in different s ize. Strictures between post­
abdominal segments again distinct marked by 
deep depressions sometimes with pores same as 
those of post-abdominal segments. 
Measurements (Jlm):  
(Based on the 3 specimens) 

HT Min. Max. Av. 
Length of cephalis 20 20 20 20 
Width of cephalis 
Length of thorax 
Width of thorax 
Length of abdomen 
Width of abdomen 
Total length of post­
abdominal segments 
Max. width of post­
abdominal segments 

27 
23 
47 
27 
67 

500 

127 

27 
23 
45 
27 
62 

380 

1 1 0 

30 29 
25 24 .5 
47 45.5 
35  3 1  
75 68 

500 432 

1 27 1 2 1  

Total length of the test 567 450 567 50 1  

Range (this study) : Late Triassic; latest 
Carnian/carl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Xiphotheca irregu/aris n. sp. differs 
from X longa KOZUR & MOCK by having 
elevated pore frames at the post-abdominal 
segments and gradual tapering unti l the centre of 
the form and expanding distally instead of more 
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globular and unifonn post-abdominal segments 
after first post-abdominal segment. lt can be 
differentiated from Seneie/la triassica n. gen.,  n. 
sp. by . possessing not well-developed second 
post-abdominal segment and absence of spine 
both on first and second post-abdominal 
segments. 

Xiphotlreca sp. cf. X karpenissionensis DE 
WEVER, 1 979 

Plate 42, figure 12  

cf. Xiphotheca karpenissionensis DE WEVER 

DE WEVER in OE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979, p. 93, pl. 7, figs. 1 ,  2 
NON 3, 4, 5 .  

D E  WEVER, 1 982.b, pp. 3 1 8-3 19, pl. 47, figs. 2, 
3, 5 NON 4 

HALEMIC & GORICAN, 1 995, pl. 1 ,  fig. 25 

Range (this study): Late Triassic; m iddle 
Camian. 
Occurrence: Haciyunuslar Measured Section, 
Huglu Unit, Beysehir-Hoyran Nappe, Bozkir, 
Konya, Turkey. 
Remarks: Reconstruction of Xiphotheca 
karpenissionensis DE WEVER realised from the 
many broken parts of different species of genus 
Xiphotheca DE WEVER. Specimen showing at 
pl .  7 fig. 3 could belongs to X rugosa BRAGIN 
and pl .  7, fig. 4 in the DE WEVER et al ( 1 979) 
belongs to X /onga KOZUR & MOCK. Since 
the fonn long and delicate to find the complate 
fonn is difficult. Although the highly corrosion 
appear at the specimen from Haciyunuslar 
Measured Section, outer shape is similar to those 
of X karpenissionensis DE WEVER. 

Xiphotlreca longa KOZUR & MOCK, 1 98 1  
emend. herein 

Plate 42, figures 1 3- 1 4  

Xiphotheca sp. 
PESSAGNO in PESSAGNO, FINCH & 
ABBOTI, 1 979, pl. 5, fig. 5 

Xiphotheca longa KOZUR & MOCK 
KOZUR & MOCK in KOZUR & MOSTLER, 
1 98 1 ,  pp. 1 1 3- 1 14,  pl. 4 1 ,  fig. 2 
YEH, 1 989, p. 7 1 ,  pl. 8, fig. 1 

Xiphotheca karpenissionensis DE WEVER 
SATO, MURATA & YOSHIDA, 1 986, fig. 1 6, 
no. 1 4  
OTSUKA, KAJIMA & HORI,  1 992, pl. 3 ,  figs. 
1 7- 1 8  

Xiphotheca cf. longa KOZUR & MOCK 

OTSUKA, KAJ IMA & HORI, 1 992, pl. 3, fig. 1 9  

Emendcd Definition: Test gradually increase 
until first post-abdominal segment. First post­
abdom inal segment more bulbous than the other 
segments. 
Range (this study) : Late Triassic; latest 
Carnian/earl iest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published) :  Late 
Triassic: latest Carnian/earliest Norian (E. 
primitia Con Z. )- early Norian (E. triangularis 
Con. Z.)- ? late middle Norian. 
Occurrcnce: Baja Califomia, Mexico; West 
Karpats: Oman; East-Central Oregon, USA; 
Kyushu.  Japan; Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya� Turkey. 

Xiplzotheca pseudolonga n. sp. 
Plate 42, figures 8- 1 1 

Derivation of Name: Because of its similarity to 
X longo KOZUR & MOCK but different post­
abdom inal segments. 
Holotypc: The specimen on plate 42, figure 8 .  
Sampie 98-UKT-6 1 .  Deposited at MTA. 
Type Locality: Yaylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey · (See locality 
descri pt i on). 
Material: 8 spec imens. 
Description: Test long mainly with ten post­
abdom inal segments. Cephalis hemispherical to 
dome- shaped and poreless, thorax 
subtrapczoidal in outl ine and poreless. Col lar 
and lumbar strictures indistinct and both 
poreless . Abdomen disc-shaped with many 
nodes on its surface. Post-abdominal segments 
bulbous. disc-shaped ·with elevated polygonal 
(mainly trigonal and hexagonal) pore frames and 
irregu larly arranged, mainly small to medium 
sized c ircular to el l iptical pores. They are closely 
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spaced and width of them constant. Length of 
the first post-abdominal segment slightly bigger 
than the subsequent ones but after that it 
becomes constant again. Strictures between 
abdominal segment and first post-abdominal 
segment and subsequent ones prominent always 
marked by deep depressions with one row of 
circular pores ( 1 4  ofthem at one side of test). 
Measurements (Jlm): 

(Based on the 3 specimens) 

Length of cephalis 
Width of cephalis 
Length of thorax 
Width of thorax 
Length of abdomen 
Width of abdomen 
Total length of post­
abdominal segments 

Max. width of post-
abdominal segment 

HT Min. Max. Av. 

20 20 25 22 

35 
25 
50 
35 
70 

27 
22 
40 
30 
67 

390 

35 
30 
60 
35  
80 

500 

1 20 1 05 1 20 

32 
26 
50 
32.5 
76 

445 

1 08 

Total length ofthe test 470 572 52 1 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z.). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Xiphotheca pseudolonga n. sp. differs 
from both X longa KOZUR & MOCK and X 
irregu/aris n. sp. by having uniform, closely 
spaced disc-shaped post-abdominal segments. 

Xipllot/ieca rugosa BRAGIN, 1 99 1  
emend. herein 

Plate 42, figures 1 5- 1 8; Plate 43, figures 1 -5 

Xiphotheca karpenissionensis DE WEVER 
DE WEVER in DE WEVER, SANFLIPPO, 
RIEDEL & GRUBER, 1 979 ONL Y pl. 7, fig. 3 

Xiphotheca rugosa BRAGIN 
BRAGIN, 1 99 1 a, pp. 1 07- 1 08, pl. 5, figs. 1 1 , 1 3 .  

Xiphotheca sp. 
OTSUKA, KAJIMA & HORI, 1 992, pl. 3 ,  figs. 
20, 2 1  

Xiphotheca sp. 
HALAMIC & GORICAN, 1 995, ONLY pl. 1 ,  
fig. 24 

Emendcd Description: Test long, roughly 
cylindrical with 1 5  to 24 post-abdominal 
segments. Cephalothorax imperforate, conical 
with sometimes rudimentary hom. Collar 
stricture indistinct. Lumbar stricture prominent 
marked by deep depression. Abdomen disc­
shaped and imperforate. First post-abdominal 
segment globular approximately two times 
bigger than abdomen with many circular pores. 
Fol lowing 9- 1 7  post-abdominal segments (if two 
rows of pores coincide one segment as distal 
globose segments) straight, tube l ike, smaller 
than first post-abdominal segment with straight 
row of c ircular to subcircular pores (7-8 at one 
side of the test, laterally). Last five to six post­
abdominal segments become more globular than 
the previous ones. Every segment has two rows 
of circular to subcircular pores. Aperture small 
and circu lar. 
Range (this study) : Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; latest Carnian/earliest Norian (E. 
primitia Con. Z.)- early Norian (E. triangularis 
Con. Z.). 
Occurrence: Karpenission, Greece; Sikhoto­
Alin, Fareast Russia; Oman; Northwestem 
Croatia; Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Complate material from 
Yaylakuzdere Measured Section indicates that 
amount of straight post-abdominal segments 
vary from 9 to 1 7  which could be explained by 
intraspecific variability. 

Xipltotlteca ? Iransitus n. sp. 
Plate 43 , figures 6-8 

Derivation of Name: Because of its possibJe 
transitional position between genus Xiphotheca 
DE WEVER and genus Podobursa 
WISNIOWSKI. 
Holotypc: The specimen on plate 43 , figure 6 .  
Sampie 98-UKT-62. Deposited at MTA .  
Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
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Kerner, Antalya, Turkey (See locality 
descri pti on). 
Material: 1 9  specimens. 
Description:  Test long, roughly slender, 
cylindrical in shape with six post-abdominal 
segments. Cephalis small, hemispherical, 
poreless with rudimentary hom. Thorax and 
abdomen increasing in width gradually, 
subtrapezoidal in shape again poreless covered 
by microgranu lar si l ica. Collar stricture less 
prominent, lumbar stricture deeper both covered 
by microgranular sil ica. F irst post-abdominal 
segment bulbous, roughly spherical with 8- 1 0  
primary spines medially. Spines long, thin, 
needle-l ike, slightly tapering distally and circular 
in cross-section. First post-abdominal segment 
possesses e levated polygonal (mainly trigonal) 
pore frames with small to medium sized pores. 
Second and third post-abdominal segments 
roughly cylindrical in shape, decreasing in width 
drastically and separated from each other and the 
other segments with shallow strictures and 
porous with many circular to ell ipsoidal pores in 
different size. Last three post-abdominal 
segments globular than the previous two 
segments but decreasing in width gradually 
towards the last segment. They have many pores 
in different size and short to medium sized 6-8 
needle-l ike spines at their centre. These 
segments separated each other by more 
prominent and deeper strictures. Test terminated 
short, porous, slightly tapering tube. Aperture 
small and circular. 
Measurements (Jlm): 
(Based on the 7 specimens, only two of them are 
complate) 

HT Min. Max. Av. 
Length of cephalis 1 3  1 3  1 5  1 4  
Width o f  cephalis 33 30 33 3 1 .5 
Length of thorax 27 25 27 26.5 
Width of thorax 53 45 53 49 

Length of abdomen 40 35  40 38  

Width of  abdomen 80 65 80 75 
Total length of post- 753 660 753 706.5 

abdominal segments 
Max. width of post- 1 47 1 30 1 50 1 4 1  
abdominal segment 
Total length of the test 833 740 833 786.5 

Range (this study): Late Triassic; early Norian 
(E. abneptis Con. Z. ). 
Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
Remarks: Xiphotheca ? transitus n. sp. i s  
tentatively assigned to genus Xiphotheca DE 
WEVER because of its post-abdominal segments 
with strong spines. Xiphotheca DE WEVER 
could be the forerunner of genus Podobursa 
WISNIOWSKI. lt Iooks l ike reducing of post­
abdominal segments resulting in tube l ike 
extension distally. lt differs from Seneie/la 
triassica n. gen., n. sp. by having not bulbous 
second post-abdominal segment. 

NASSELLARIA INCERTAE SEDIS 

Genus Bipedis DE WEVER, 1 982a 

Bipedis DE WEVER 
DE WEVER, 1 982a, pp. 1 92- 1 93 

?Parabipedis YEH & CHENG 
YEH & CHENG, 1 996, p. 1 6  

Type species: Bipedis calvabovis DE WEVER, 
1 982a. 

Bipedis acrostylus BRAGIN, 1 99 1 a  
Plate 43, figures 9- 1 1 

Nassellaria gen. et sp. Indet. sp. A 
YAO, 1982, pl. 3, fig. 14  

Y AO, MA TSUOKA & NAKA TANI,  1 982, p l .  2 ,  
fig. 6 

Nassellaria B 

YOSHIDA, 1 986, pl. 9, figs. 1 2, 1 3  
Undescribed Nassellarian 

BLOME, REED & TAILLEUR, 1 989, pl. 33.2, 
fig. 2 

Triassobipedis ? sp. 1 

CARTER, 1 990, pl. 1 ,  fig. 12  
Bipedis acrostylus BRAGIN 

BRAGIN, 1 99 1 a, p. 1 07, pl. 7, fig. 8 
CARTER, 1 993, pp. 1 09- 1 1 0, pl. 20, figs. 1 0, 1 1 , 
12  
BRAGIN & TEKIN, 1 996, p l .  1 ,  fig. 8 
SUGIYAMA, 1 997, p. 1 75,  fig. 50- 1 7  
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Nassellaria Indet. gen. A sp. A 

YEH, 1 992, p. 69, pl. 5, fig. 7 
Nassellaria Indet. gen. B sp. A 

YEH, 1 992, p. 70, pl. 6, figs. 1 -3 
Parabipedis pessagnoi YEH & CHENG 

YEH & CHENG, 1 996, p. 1 6, pl .  7, figs. 1 - 1 5  

Range (this study): Late Triassic; late Norian­
Rhaetian. 
Total Range (this study and published): Late 
Triassic; late Norian-Rhaetian. 
Occurrence: Inuyama Area, Gifu Prefecture and 
Mino Terrane, Centrat Japan; Alaska, USA; 
Sikhoto-Alyn, Fareast Russia; Queen Charlotte 
Islands, British Columbia, Canada; Uson and 
Busuanga Islands, Phi lippines; Ankara 
Ophiolitic Melange, Eryaman, Ankara and 
Dikmetas Measured Section, Cataltepe Nappe, 
Antalya Nappes, Antalya, Turkey. 

Genus Canesium BLOME, 1 984 

Canesium BLOME 
BLOME, 1 984, p. 53 

Type Species: Canesium /entum BLOME, 1 984. 

Canesium lentum BLOME, 1 984 
Plate 43, figure 12  

Eucyritidium (?) sp. A 
NAKASEKO & NISHIMURA, 1979, p. 78, pl .  9, 
figs. 5, 9 

Y AO, 1 982, pl. 2, figs. 9- 1 0  
Y AO, MA TSUOKA & NAKA T ANI, 1 982, pl. 1 ,  
fig. 1 7  

Canesium lentum BLOME 
BLOME, 1 984, pp. 53-54, pl. 14, figs. 3, 8, 1 1 ;  pl. 
1 7, figs. 1 3  
YOSHIDA, 1 986, pl. 6 ,  figs. 1 ,  2 

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.). 
Total Range (this study and published): Late 
Triassic; late Carnian- early Norian (E. 
triangularis Con. Z.)- ? late middle Norian. 
Occurrence: Inuyama Area and Gifu Prefecture, 
Central Japan; East-Central Oregon, USA; 
Yaylakuzdere Measured Section, Alakircay 

Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Genus Castrum BLOME, 1 984 

Castrum BLOME 
BLOME, 1 984, p. 54 

Type Species: Castrum peromaturn BLOME, 
1 984. 

Castrum perornatum BLOME, 1 984 
Plate 43 , figures 1 3- 1 4  

Dictyomitrel/a sp. B 
DE WEVER in DE WEVER, SAN FLIPPO, 
RIEDEL & GRUBER. 1 979, p. 90, pl. 5, fig. 1 7  
DE WEVER, 1 982, p .  299, pl. 47, fig. 1 0  

Castrum perornatum BLOME 

BLOME, 1 984, p. 54, pl. 1 4, figs. 4, 9, 1 2, 1 4, 1 8; 
pl. 1 7, fig. 1 4  
YEH, 1 989, p .  7 1 ,  pl. 8 ,  fig. 9 

Range (this study) : Middle Triassic; late 
Ladinian (M cochleata Rad. Z. /? P. priscus 
Rad. Subz.)- late Triassic; early Carnian. 
Total Range (this study and published): 
Middle Triassic; late Ladinian (M coch/eata 
Rad. Z. /? P. priscus Rad. Subz.)- late Triassic; 
early Carnian- ? late middle Norian. 
Occurrence: Karpenission, Greece; East-central 
Oregon, USA; Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Genus Enoplocampe SUGIY AMA, 1 997 

Enoplocampe SUGIY AMA 
SUGIYAMA, 1 997, p. 1 54 

Type Species: Enoplocampe 
SUGIYAMA, 1 997. 

Enoplocampe sp. A 

Plate 43 , figure 1 5  

yehae 

Brief definition: Test long, mainly cylindrical in 
outline with seven or more post-abdominal 
segments. Cephalis spherical to hemispherical 
with short, triradiate hom. Thorax again 
prominent with three short, strong triradiate 
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arms.  Abdomen and post-abdominal segments 
cylindrical and uniform in width. 
Measurements (J.Lm): 
(Based on the 1 specimen) 
Total length oftest 285 
Max. width of test 65 

Range (this study): Late Triassic; Rhaetian .  
Occurrence: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: 1t differs from Enoplocampe yehae 
SUGIY AMA by having Ionger test and more 
amount of post-abdominal segments (7 instead 
of 3 ). 

Genus G/obo/axtorum CARTER, 1 993 

G/obolaxtorum CARTER 
CARTER, 1 993, p. 1 1 0 

Type Species: Globo/axtorum tozeri CARTER, 
1 993 . 

Globo/axtorum cristatum CARTER, 1 993 
Plate 44, figure 1 

Globolaxtorum cristatum CARTER 
CARTER, 1 993, pp. 1 10- 1 1 1 , pl. 1 9, figs. 1 1 , 12, 
1 3, 1 7  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte Islands, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Globolaxtorum l•ul/ae (YEH & CHENG, 1 996) 
Plate 44, figure 2 

Syringocapsa sp. A 
YAO, 1 982, pl. 3 ,  fig. 1 2  

Syringocapsa sp. C 
YOSHIDA, 1 986, pl. 6, figs. 1 3 , 14  

Katroma hullae YEH & CHENG 
YEH & CHENG, 1 996, pp. 14- 1 5, pl. 8, figs. 1 ,  2, 
6, 7, 1 2, 1 3  

Globolaxtorum hullae (YEH & CHENG, 1 996) 

SUGIY AMA, 1 997, p. 1 79, fig. 50-2 1 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; ? late Norian- Rhaetian. 
Occurrence: Inuyama Area, Gifu Prefecture and 
Mino Terrane, Central Japan; Busuanga lsland, 
Phi lippines; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Globolaxtorum ? sp. A 

Plate 44, figure 3 

Globolaxtorum ? sp. A 
CARTER, 1 993, p. 1 12, pl. 1 9, fig. 20, 2 1  

Brief definition: Test as with genus possess 
three radially arranged spongy arms (tipped with 
sieoder spines) that extend from the most 
inflated chamber of test (Carter, 1 993). 
Measurements (J.Lm): 
(Based on the I specimen) 
Max. diameter of test 90 
Total length oftest, excluding tube 1 83 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Kunga and Queen Charlotte 
Island, British Columbia, Canada; Dikmetas 
Measured Section, Cataltepe Nappe, Antalya 
Nappes, Antalya, Turkey. 
Remarks: This form was tentatively assigned to 
genus Globolaxtorum by CARTER because of 
its spongy arms (Carter, 1 993). 

G/obo/axtorum sp. B 

Plate 44, figure 4 

Brief definition: Test as with genus usually with 
1 2- 1 3  post-abdominal segments and long, thick 
tube. Cephal is conica] without hom, succeeding 
segments slightly increasing in width until ninth 
post-abdominal segment while the height of 
them more or less constant, subtrapezoida1 in 
outline. Ninth segment bulbous with four or five 
(three of them visible at one side the test) strong, 
short node like median spine (arm?). Last 3-4 
segment decreasing in width gradually, inverse 
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subtrapezoidal in outl ine. Tube thick, cylindrical 
and circular in axial section. 
Measurements (Jlm): 
(Based on the 1 specimen) 
Length oftest, exc. tube 350 
Max. diameter of test 1 1 5- 1 35 

Range (this study): Late Triassic; Rhaetian. 
Occurrence: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: It differs from the other species of the 
genus G/obo/axtorum CARTER by having many 
post-abdominal segments and strong, node-l ike 
medial spines. 

G/obo/axtorum sp. C 

Plate 44, figure 5 

Brief definition: Test as with genus, spindle­
shaped usually with 8-9 post-abdominal 
segments. Cephalis conical with long hom, form 
slightly increasing in width until second post­
abdominal segment, then quickly increasing in 
width unti l fifth post-abdominal segment reach 
the maximum width. F ifth segment bulbous with 
six or seven (four of them visible at one side the 
test) strong, short to moderately long median 
spines. Last three- four segments decreasing in 
width gradually and inverse subtrapezoidal m 
outline. Tube long and tapering distally. 
Measurements (Jlm): 
(Based on the I specimen) 
Length of test, exc. tube and hom 305-325 

Max. diameter of test 1 7  5- 1 90 

Range (this study): Late Triassic; Rhaetian. 
Occurrence: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
Remarks: It differs from other species of the 
genus Globo/axtorum CAR TER by having 
sieoder shape in apical arid distal part. 

Genus Laxtorum BLOME, 1 984 
emend. CARTER, 1 993 

Laxtorum BLOME 
BLOME, 1 984, p. 56 
emend.CARTER, 1 993, p. 1 12 

Type Species: Laxtorum hindei BLOME, 1 984. 

Laxtor11m capitaneum CARTER 1 993 
Plate 44, figure 6 

?Pleesus sp. A 
YEH, 1 992, p. 68, pl. 5, fig. 1 4  

Laxtorum eapitaneum CARTER 

CARTER, 1 993, pp. 1 12-1 1 3, pl. 1 9, figs. 6, 7, 8 
?Laxtorum sp. cf. L. eapitaneum CARTER 

SUGIYAMA, 1 997, pp. 1 8 1 - 1 82, fig, 50-2 

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: ?Uson Island, Phi lippines; Queen 
Charlotte Island, British Columbia, Canada; 
?Mino Terrane, Centrat Japan; Dikmetas 
Measured Section, Cataltepe Nappe, Antalya 
Nappes, Antalya, Turkey. 

Laxtorum perfectum CARTER 1 993 
Plate 44, figure 7-9 

Laxtorum ? sp. 1 
CARTER, 1 990, pl. 2, fig. 1 3  

Laxforum perfeeturn CARTER 

CARTER, 1 993, pp. 1 1 3- 1 14, pl. 1 9, figs. 9, 1 0  

Range (this study): Late Triassic; Rhaetian. 
Total Range (this study and published): Late 
Triassic; Rhaetian. 
Occurrence: Queen Charlotte Island, British 
Columbia, Canada; Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 

Laxtorum sp. aff. L. perfectum CARTER 1 993 
Plate 44, figure 1 0  

aff. Laxtorum perfeeturn CAR TER 

CARTER, 1 993, pp. 1 1 3- 1 14, pl. 1 9, figs. 9, 1 0  

Range (this study): Late Triassic; Rhaetian 
Occurrence: Dikmetas Measured Section, 
Cataltepe Nappe, Antalya Nappes, Antalya, 
Turkey. 
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Remarks: It differs from Laxforum perfeeturn 
CARTER by having more bulbous medial part 
and absence of apical horn. 

Genus Mostlericyrtium n. gen. 

Type species: Mostlericyrtium sitepesiformis n. 
gen.,  n .  sp. 

Derivation of Name: This genus is dedicated to 
Prof. Dr. Helfried MOSTLER, Innsbruck 
University, lnnsbruck, Austria, honouring his 
contributions to the knowledge of Radiolaria, 
Spange and Holuthurian B iostratigraphy and for 
supervising my thesis. 

Description: Test cylindrical in outl ine with 
many (more than 20) post-abdominal segments. 
Cephalis long, dome-shaped with vertical hom 
and rarely with small rudimentary hom, poreless 
without costae. Col lar stricture distinctive with 
row of pores. Thorax and abdomen 
subtrapezoidal to hoop-l ike in outline with 
sometimes node-l ike weak costae and pores. 
Lumbar stricture less distinctive and subsequent 
strictures indistinct. Post-abdominal segments 
slightly wider than abdomen and mainly hoop­
l ike ( except last segment) in outl ine and have 
irregular mainly discontinuous thin to thick 
costae and many irregular mainly circular pores 
between them. Aperture not visible or to smal l .  

lncluded Species: 

Mostlericyrtium sitepesiformis n .  gen.,  n .  sp. 

Mostlericyrtium striata n.  gen.,  n. sp. 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.) .  

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Remarks: This genus could easily be 
distinguished from the other Nassellaria by 
having very long length and irregular long weak 
costae. 

Most/ericyrtium sitepesiformis n. gen. ,  n. sp. 

Plate 44, figures 1 1 - 1 5  

Derivation of Name: From the Latin 
stipesiformis= Stick shape. 

Holotype: The specimen on plate 44, figure 1 1 . 
Sampie 97-UKT- 1 3 7. Deposited at MTA. 

Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ) . 

Material: More than 50 specimens. 

Description:  Test multicyritid, long and 
cyl indrical in outline. Cephal is long, dome­
shaped with prominent vertical hom without 
apical hom and costae on the surface.  Collar 
stricture distinctive marked by deep depression 
with one row of circular moderately big pores 
( 1 4  of them visible at one side of the test). 
Thorax subtrapezoidal, smaller than cephalis 
with node-l ike costae and irregular pores. 
Lumbar stricture less distinctive marked by a 
shallow depression with irregular one row of 
pores. Abdomen subtrapezoidal, slightly wider 
than thorax and has similar node-like costae. 
Many (average 28) post-abdominal segments 
slightly wider than abdomen, hoop-like and have 
irregular weak discontinuous costae and many 
irregular mainly circular pores in different s ize 
between costae. Strictures between post­
abdominal segments indistinct. Aperture not 
visible or to small .  

Measurements (fJ.m): 

(Based on the 4 specimens) 
HT Min. Max. Av. 

Length of cephalis 
Width of cephalis 
Length of thorax 
Width of thorax 

Length of abdomen 
Width of abdomen 
Width of post-
abdominal segments 

50 
54 
24 
60 

24 
74 
74 

50 72 57 
48 
24 
60 
24 
66 
60 

60 

28 
72 
30 
84 

74 

54 
25 
64 
26 
75 
66 

Total length of test 740 670 820 755 
Total amount of 28 25 3 1  28 
segments (approx.) 

Range (this study): Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.) .  

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 
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Remarks: Most/ericyrtium sitepesiformis n. 
gen. ,  n .  sp. differs from M striata n. gen., n.  sp. 
by having Ionger and more slender shell and 
very thin, weak and discontinuous costae instead 
of thick and more continuos ones on the post­
abdominal segments. 

Mostlericyrtium striata n. gen. ,  n. sp. 

Plate 44, figures 1 6- 1 8  

Derivation of Name: Due to prominent striation 
on post-abdominal segments. 

Holotype: The specimen on plate 44, figure 1 6 . 
Sampie 97-UKT- 1 37 .  Deposited at MTA. 

Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description ). 

Material: 27 specimens. 

Description: Test multicyritid, lang, mainly 
cylindrical in outline. Cephalis lang, dome­
shaped with prominent vertical horn. Cephalis 
lang, dome-shaped with vertical horn and 
sometimes with small rudimentary hom. lt 
mainly poreless without costae. Col lar stricture 
distinctive marked by deep depression and with 
one row of circular and moderately big pores. 
Thorax subtrapezoidal to hoop- like in outl ine 
smaller than cephalis and with costae and 
irregular pores. Lumbar stricture less distinctive 
marked by a shallow depression with irregular 
one row of pores. Abdomen subtrapezoidal to 
hoop-l ike in outl ine, slightly wider than thorax 
and has costae mainly continue to post­
abdominal segments. Mariy (average 22) post­
abdominal segments mainly hoop-like (except 
last segment) in outline and sl ightly wider than 
abdomen with discontinuous, lang costae. 
Costae irregular, thick and between them many 
irregular circular to subcircular pores in different 
size present. Strictures between post-abdominal 
segments indistinct. Aperture not visible or to 
smal l .  

Measurements (J.tm): 

(Based on the 4 specimens, only one of them is 
complate) 

HT Min . Max. Av. 
Length of cephalis 40 40 60 49 
Width of cephalis 53 53 65 56 
Length of thorax 20 20 25 2 1  
Width of thorax 67 60 70 68 
Length of abdomen 20 20 25 22.5 
Width of abdomen 73 60 75 68 
Total length of test 654 654 
Width of post- 87 85 1 1 0 96 
abdominal segments 
Total amount of 22 22 
segments (approx.) 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con Z.)­
early Norian (E. triangularis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Remarks: Most/ericyrtium striata n. gen. ,  n. sp. 
has been compared to Most/ericyrtium 
sitepesiformis n.  gen. ,  n.  sp. under latter species. 

Genus Multimonilis YEH, 1 989 

Multimonilis YEH 

YEH, 1 989, p. 72 

Type Species: Multimoni/is puleher YEH, 1 989. 

M ultimonilis sp. A 
Plate 45, figure 1 

Brief Definition: Test conical to slightly 
spindle-shaped consisting of five or six post­
abdominal segments. Cephalis subconical to 
dome-shaped, imperforate without hom. Thorax 
to fourth post-abdominal segment increasing in 
width slowly subtrapezoidal in outline; last one 
or two post-abdominal segments slightly 
decreasing in width, inverse subtrapezoidal in 
outline. Collar stricture indistinct, lumbar 
stricture and subsequent strictures less prominent 
marked by shallow depressions. Surface of 
thorax and abdomen smooth, post-abdominal 
segments possess irregular small immature 
nodes. 
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Measurements (Jlm): 

(Based on the 1 specimen) 
Max. width of the test 1 03 
Total length of test 233 

Range (this study): Middle Triassic; late 
Ladinian (M cochleata Rad. Z. /? P. priscus 
Rad. Subz.)- late Triassic; early Carnian (T. 
kretaensis Rad. Z.) .  

Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Remarks: Multimoni/is sp. A differs M sp. B 
sensu SUGIY AMA by having test without hom 
and irregular immature nodes. lt differs from M 
sp. B in this study by having more inflated 
slightly spindle-shaped test. 

Multimonilis sp. B 

Plate 45,  figure 2 

Brief Definition: Test slender, subconical in 
shape with five post-abdominal segments. 
Cephalis hemispherical to dome-shaped, 
imperforate without hom. Thorax to last post­
abdominal segments increasing in width slowly 
and subtrapezoidal in outline. Collar stricture 
indistinct, turnbar stricture and subsequent 
strictures Iess prominent marked by shal low 
depressions. Surface of thorax and abdomen 
smooth, post-abdominal segments possess two 
rows of nodes. 8-9 nodes visible at one s ide of 
the test, laterally. 

Measurements (f.lm): 

(Based on the 1 specimen) 
Max. width of the test 1 07 

Total length of test 307 

Range (this study) : Middle Triassic; late 
Ladinian (M cochleata Rad. Z. /S. fluegeli Rad. 
Subz.) .  

Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Remarks: Multimoni/is sp. B differs from M sp. 
B sensu SUGIY AMA by having test without 
hom, wider cephalis, more slender test. It has 
been compared to M sp. A under latter taxon. 

Multimonilis ? sp. C 

Plate 45, figure 3 

Brief Definition: Test conical to slightly 
spindle-shaped with three post-abdominal 
segments. Cephalis  subconical to dome-shaped, 
imperforate with robust, long hom, circular in 
cross section. Thorax to second post-abdominal 
segment increasing in width slowly 
subtrapezoidal in outline, last post-abdominal 
segment s lightly decreasing in width, inverse 
subtrapezoidal in outline. Collar stricture 
indistinct, lumbar stricture and subsequent 
strictures less prominent marked by shallow 
depressions with one row of pores. Surface of 
thorax and abdomen smooth, post-abdominal 
segments possess one or two rows of nodes. In 
some cases nodes not well-developed at post­
abdominal segments. 

Measurements (Jlm): 

(Based on the 2 specimens) 

Max. width of the test 97- 1 03 
Total length of test (without hom) 1 50-1 67 

Range (this study): M iddle Triassic; late 
Ladinian (M cochleata Rad. Z. /S. jluegeli Rad. 
Subz.)- Iate Triassic; early Camian.  

Occurrence: Sugozu Measured Section, 
Alakircay Nappe, Antalya Nappes, Gazipasa, 
Antalya, Turkey. 

Remarks: Multimonilis ? sp. C is tentatively 
assigned to genus Multimonilis YEH because of 
its strong horn occurrence and presence of 
irregularly arranged nodes on post-abdominal 
segments. It can be differentiated from the other 
species of genus Multimonilis YEH by these 
properties. 

Genus Papiliocampe n. gen. 

Type species: Papi/iocampe tokerae n.· gen., n .  
sp. 

Derivation of Name: From the Latin papilio= 
Butterfly 

Description:  Test composed of multicyritid 
Nassellaria (herein termed as main body) at the 
centre and ring around of it. Main body 
cyl indrical to subcyl indrical in outl ine with 
many post-abdominal segments. Cephal is  
without horn, smooth, poreless, subsequent 
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segments slightly increasing in width, closely 
spaced, subtrapezoidal to disc-shaped in outl ine. 
Opening large and circular. Ring wide and 
c ircular to longitudinally elliptical in outline, 
smooth, poreless and mainly perpendicular to 
main body but sometimes concave and with a 
triangular projection at the continuation of the 
cephalis. 

lncluded Species: 

Papiliocampe tokerae n. gen. ,  n. sp. 

Papiliocampe ovalis n.  gen. ,  n.  sp. 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con . Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Remarks: This genus could easily be 
distinguished from the other Nassellaria by 
having small test and prominent ring araund it. 

Papiliocampe ovalis n. gen. ,  n.  sp. 
Plate 45, figures 4-5 

Derivation of Name: Due to its oval outline. 

Holotype: The specimen on plate 45, figure 4. 
Sampie 97-UKT- 1 37. Deposited at MTA. 

Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See local ity 
descri pti on). 

Material: 6 specimens. 

Description: Test as with genus. Main body 
relatively big, roughly subconical to cyl indrical 
with four post-abdominal segments. Cephal is 
big, poreless and spherical to hemispherical in 
outline. Collar stricture less prominent only 
marked by shallow strictures. Lumbar stricture 
and subsequent strictures with one or two rows 
of small to medium sized circular pores. 
Subsequent segments, closely spaced, 
subtrapezoidal in outline, slightly increasing in 
width whi le the height of them become 
approximately constant. Sometimes irregular, 
small and circular pores present on 
circumferential ridges. Aperture wide and 
circular. Ring relatively small ,  mainly 
perpendicular to main body, sometimes sl ightly 

concave, subcircular to longitudinally el liptical 
in outline mainly poreless and with a triangular 
projection at the continuation of the cephalis. 

Measurements (J.tm): 

(Based on the 5 specimens) 
HT Min. Max. Av. 

Length of cephalis 27 24 27 25 
Width of cephalis 40 35 47 4 1  
Length of thorax 1 3  1 3  1 7  1 4.5 
Width of thorax 47 37 55 47 
Length of abdomen 1 3  1 3  20 1 6  
Width o f  abdomen 63 47 63 56 
Total length of 1 40 133 140 1 36.5 
main body 
Maximum width of 70 64 77 69 
the main body 
Maximum diameter 1 67 123 1 67 1 53 .5 
of test (transversally) 

Max. width of main 0.42 0.42 0.54 0.45 
body/ Max. diameter 
of test(transversally) 

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con. Z. )­
early Norian (E. abneptis Con. Z.). 

Occurrence: Y aylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Remarks: Papi/iocampe ovalis n. gen. ,  n. sp. 
differs from P. tokerae n. gen., n. sp. by having 
relatively bigger main body and smaller ring. 

Papiliocampe tokerae n. gen. ,  n. sp. 

Plate 45, figures 6-8 

Derivation of Name: This species is named for 
Prof. Dr. Vedia TOK.ER, Ankara University, 
Ankara, Turkey, in honour of her contributions 
to the knowledge of Planktonic Foraminifera and 
Nannoplankton biostratigraphy. 

Holotype: The specimen on plate 45, figure 6 .  
Sampie 97-UKT- 1 38. Deposited at MTA. 

Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 

Material: 9 specimens. 
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Description: Test composed of multicyritid 
Nassellaria (main body) at the centre and 
c ircular to subcircular ring around of it. Main · 

body small, roughly subconical with five post­
abdominal segments. Cephalis big, sphaerical 
and poreless. Collar stricture prominent marked 
by a deep stricture. The other strictures less 
prominent only marked by smaiJ  depressions 
with one row of circular pores. Subsequent 
segments, closely spaced, subtrapezoidal in 
outline, s lightly increasing in width while the 
length of them become approximately constant. 
Aperture wide and circular. Ring mainly 
perpendicular to main body, somet imes concave, 
circular to subcircular in outl ine mainly poreless 
and with a triangular projection at the 
continuation of the cephal is .  Th is projection 
tapering distal ly and pointed terminally. 

Measurements (Jlm): 

(Based on the 4 specimens) 

Length of cephalis 
Width of cephalis 

Length of thorax 
Width of thorax 
Length of abdomen 
Width of abdomen 
Total length of 
main body 
Maximum width of 
the main body 

HT M in .  Max. Av. 

37 25 
40 35  
1 3 1 0  
43 33 
1 3  1 3  
57 57 

1 40 1 3 8  

67 67 

37 
45 
1 6  
5 5  

1 5  
60 

1 50 

70 

3 1  
40 

1 3 .5 
45 
14  

58 .5 
1 44.5 

69 

Max. diameter of the 2 1  0 2 1  0 240 220 
test (transversally) 

Max. width of main 
body/ Max.diameter 
of test (transversally) 

0.32 0.29 0.33 0.3 1 

Range (this study) : Late Triassic; latest 
Camian/earl iest Norian (E. primitia Con Z.)­
early Norian (E. abneptis Con . Z.) .  

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Remarks: Papiliocampe tokerae n. gen., n. sp. 
has been compared to P. ovalis n. gen., n. sp. 
under latter species. 

Genus Trialalus YEH, 1 990 

Trialalus YEH 
YEH, 1 990, p. 27 

Type species: Trialalus megacomatus YEH, 
1 990. 

Trialalus praerobustus SUGIY AMA, 1 997 

Plate 45, figures 9- 1 2  

Trialalus praerobustus SUGIYAMA 
SUGIYAMA, 1 997, p. 1 70, figs. 47- 1 ,  2 

Range (this study) : Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 

Total Range (this study and published): Late 
Triassic; latest Camian/earliest Norian (E. 
primitia Con. Z.)- early Norian (E. abneptis Con. 
Z.). 

Occurrence: Mino Terrane, Central Japan; 
Y aylakuzdere Measured Section, Alakircay 
Nappe, Antalya Nappes, Kerner, Antalya, 
Turkey. 

Trialalus procerus n. sp. 

Plate 46, figures 1 -4 

Derivation of Name: From the Latin procerus= 
slender. 

Holotype: The specimen on plate 46, figure I .  

Sampie 97-UKT- 1 3 7. Deposited at MTA. 

Type Locality: Y aylakuzdere Measured 
Section, Alakircay Nappe, Antalya Nappes, 
Kerner, Antalya, Turkey (See locality 
description). 

Material: More than 50 specimens. 

Description: Test composed of four segments. 
Cephalis small ,  hemispherical, perforate with 
apical horn. Apical horn very stout, triradiate 
with three massive, wide ridges separated by 
deep, thin grooves, its width slightly smaller 
than cephalis, distally long needle-like spine 
originate from the centre of this triradiate spine, 
tapering distal ly, circular in axial section. Col lar 
stricture prominent marked by moderately deep 
depression . Thorax rather large with circular 
pores in moderate size; three feet arising from 
the proximal part of thorax, proximally triradiate 
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with very wide grooves and th i n  ridges, then 
become needle-like (circular in axial section) 
d istally. Abdominal segment hoop-l ike with big 
c ircular pores. Lumbar stricture and stricture 
between abdominal and post-abdominal 
segments distinct marked by a deep depressions. 
Post-abdominal segment vest igial, inverse 
subtrapezoidal in outline, increasing rapidly in 
width distally with big circular pores. Distal end 
of post-abdominal segment smooth without 
pores. 

Measurements (J.lm): 

(Based on the 5 specimens) 

Length of cephalis 
Width of cephalis 
Length of thorax 
Width of thorax 
Length of abdomen 
Width of abdomen 
Total length of the test 
Width of distal end 

HT M in. Max.  Av. 
25 

50 

60 

75 

30 

85  

295 

205 

25 33 27.5 

50 60 54.5 

40 60 49 

65 80 72 

30 40 34.5 

80 87 83.5 

290 305 297 

205 235 222 

Maximum length 80 80 1 1 5 97.5 

of the wings 

Range (this study): Late Triassic; latest 
Camian/earliest Norian (E. primilia Con. Z.)­
early Norian (E. triangularis Con. Z.) .  

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Remarks: Trialalus procerus n. sp. d iffers from 
T. praerobustus SUGIY AMA by having four 
segments instead of three, Ionger test and· wider 
distal end. 

Nassellaria genus and species indetermined 

Nassellaria gen. and sp. indct. A 

Plate 46, figures 5-6 

Brief definition: Test roughly con ical with six 
to eight post-abdominal segments. Test mainly 
covered by microgranular s i l ica. mainly dense 
until six post-abdominal segments . Two rows of 
pores present between two ridges. 

Range (this study): Late Triass ic; latest 
Camian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.) .  

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

Nassellaria gen. and sp. indet. B 

Plate 46, figures 7-8 

Brief definition: Test long with two post­
abdominal segments. Cephalothorax smooth, 
conical with apical hom, abdomen 
subtrapezoidal and again poreless. Post­
abdominal segments globular and successively 
become bigger distally.  

Range (this study): Late Triassic; latest 
Carnian/earliest Norian (E. primitia Con. Z.)­
early Norian (E. abneptis Con. Z.). 

Occurrence: Yaylakuzdere Measured Section, 
Alakircay Nappe, Antalya Nappes, Kerner, 
Antalya, Turkey. 

6. RESULTS AND CONCLUSIONS 

In this study, the biostratigraphy and systematics 
of late middle to late Triassie Radiolarians are 
investigated in four measured sections from the 
Taurus Mountains (the Sugozu and the 
Yaylakuzdere Measured Sections from the 
Alakircay Nappe of the Antalya Nappes;· the 
Dikmetas Measured Section from the Cataltepe 
Nappe of the Antalya Nappes and the 
Haciyunuslar Measured Section from the Huglu 
Unit of the Beysehir-Hoyran Nappe) and one 
individual sample from the Ankara Ophiolitic 
Melange. Furthermore, general stratigraphy of 
the Antalya Nappes are evaluated and revised 
based on the individual age determinations of 
Radiolarians from different parts of this nappe. 
The results and conclusions of this study can be 
summarized as fol lows; 

1. The radiolarian fauna obtained from the 
Sugozu Measured Section from the Alakircay 
Nappe of the Antalya Nappes reveals that the 
age of the Tirlar Member of the Sapadere 
Formation (equivalent of the Tesbihl i  Formation 
at the west) is late Ladinian- early Camian. 

The radiolarian fauna of the Sugozu Measured 
Section have close resemblance and wei l  
correlative to  the zonation proposed by Kozur & 
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Mostler ( 1 994, 1 996b and Personal 
Communication; F ig. 26A). At the base of the 
section, Muelleritortis cochleata (NAKASEKO 
& NISillMURA) is very abundant together with 
the associated fauna. The characteristic zorte 
fossil (Pterospongus priscus KOZUR & 
MOSTLER) for the basal par1 of the 
Muelleritortis cochleta Zone cou ld not be found 
within this Ievel .  This Ievel possibly corresponds 
to the Pterospongus priscus Subzone of the 
Muelleritortis cochleata Zone due to location of 
this Ievel very close to the base of the S. 
rarauana Subzone and the absence of the 
Muel/eritortis jirma (GORICAN). 

Towards the upper part of the section, the 
Spongoserrula rarauana and the Spongoserrula 
jluegeli Subzones of the Muelleritortis cochleata 
Zone are determined, both of these zones are 
very rieb in  the species of genus Muelleritortis 
and the species of fami ly Oert�isponginidae. 

The radiolarian fauna of the early Camian 
Ttitortis kretaensis Zone is qu ite different from 
the late Ladinian Muelleritortis cochleata Zone. 
Many species of the family Oertl isponginidae 
and species of genus Muel/eritortis disappear 
within this zone while prim itive 
Palaeosaturnalis appear very c lose the base of 
this zone. 

The upper part of the Sugozu Measured Section 
corresponds to the unnamed zone between 
Ttitortis kretaensis and Tetraporobrachia 
haeckeli Zone (Kozur & Mostlcr, 1 994, 1 996b 
and Personal Communication). This part of the 
section is characterized by abundant Nassellaria 
such as Canoptum cucurbita (SUGIYAMA), 
Corum ? delgado SUGIY AMA, Corum 
sugozuensis n. sp., Corum kraineri n. sp., 
Annulotriassocampe baldii KOZUR Group, 
Annulotriassocampe sulovensis (KOZUR & 
MOCK) and some Spumel laria such as 
Spongostylus tortilis KOZUR & MOSTLER, 
Vinassaspongus subsphaericus KOZUR & 
MOSTLER, Karnospongella bi.\pinosa KOZUR 
& MOSTLER.Palaeosaturnalis 
spp. ,Orbiculiforma goestlingensis (KOZUR & 
MOSTLER) and A1uelleritortis cive 
SUGIYAMA. 

2. Conodont and radiolarian fauna of the 
Haciyunuslar Measured Section from the Huglu 
Unit of the Beysehir-Hoyran Nappe reveals that 
the age of the Huglu Tuffites is m iddle Camian 
but not Anisian-Ladinian mentioned in previous 
studies (Monod, 1 977; Gokdeniz, 1 98 1 ;  Ozgul, 
1 997). 

Moderately preserved but diverse radiolarian 
fauna from the I imestone intercalations in the 
tuffs-tuffites-basic volcanics from the 
Haciyunuslar Measured Section is very similar 
and weil correlative to radiolarian fauna from 
Gostling and Grossreifling in Austria (Kozur & 
Mostler, 1 972, 1 978, 1 979, 1 98 1  ). The 
radiolarian assemblages of the Iimestones 
indicate Tetraporobrachia haeckeli Zone 
established by Kozur & Mostler ( 1 994) due to 
presence of index-species and associated fauna. 

3. Very abundant mainly pyritized Radiolarians 
obtained from the Gokdere Formation (mainly 
an altemation of thin Iimestones and shales at 
the base and cherty I imestone at the top) in the 
Y aylakuzdere Measured Section from the 
Alakircay Nappe of the Antalya Nappes indicate 
latest Camian- early Norian age. 

Three conodont zones are determined within the 
Gokdere Formation, namely the Epigondolella 
primitia · (latest Carnian-earliest Norian), the 
Epigondolel/a abneptis ( early Norian) and the 
Epigondolella triangularis Zones ( upper part of 
early Norian). 

The radiolarian assemblages of the 
Epigondolella primitia Conodont Zone i s  
characterized by the dominance of the species of 
genus Capnodoce DE WEVER especially 
Capnodoce media BLOME and Capnodoce 
extenta BLOME. 

The radiolarian fauna of the Epigondolella 
abneptis Conodont Zone is  very rieb. Many 
radiolarian taxa are on ly restricted within this 
conodont zone, some of the characteri stic new 
forms are Kahlerosphaera kemerensis adentatus 
n. sp. ,  n. subsp. ,  Kahlerosphaera kemerensis 
kemerensis n. sp. ,  n. subsp., Dicapnuchosphaera 
elegans n. gen., n. sp., Dicapnuchosphaera 
sengori n. gen. ,  n. sp., Paricrioma deweveri n.  
gen., n.  sp., Bulbocyritium globosus n. sp., 
Xiphotheca ? Iransitus n. sp., 
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Monocapnuchosphaera subtornata dextra n. 
gen., n .  sp., n .  subsp., Sarla robusta n.  sp., 
Dejlandrecyrtium tegumentiformis n. sp., 
Podobursa galeata n.  sp., Seneie/la triassica n. 
gen., n. sp, Xiphotheca pseudolonga n. sp. and 
Tauridastrum longitubus n. gen., n. sp. 

The radiolarian fauna of the Epigondolella 
triangularis Conodont Zone in many cases have 
differences from those of the Epigondolella 
abneptis Conodont Zone. Two characteristic 
radiolarian taxa of this conodont zone, 
Capnodoce serisa DE \VEVER and 
Stauroacanthocircus ? poetschensis KOZUR & 
MOSTLER, for the first time appear very close 
the top of the Epigondolella abneptis Conodont 
Zone and become very abundant in the 
Epigondolella triangu/aris Conodont Zone. The 
upper part of the Epigondolella triangularis 
Conodont Zone is especial ly very rich in 
Satunalid fauna. Xiphosphaera fistulata 
CARTER and Kahlerosphaera norica KOZUR 
& MOCK with short primary spines are also 
importaßt indicators of the upper part of the 
Epigondolel/a triangularis Conodont Zone. 
Therefore, informal association of Radiolarians 
could be named as "Capnodoce serisa­
Xiphosphaera .fistulata- Kahlerosphaera norica 
with short arms" for the upper part of the 
Epigondolel/a triangularis Conodont Zone 
(upper part of early Norian). 

S ince the Karadere Formation ( ocean floor 
basalts) is overlain by the Gokdere Formation in 
the Yaylakuzdere Measured Sect ion and one of 
the I imestone layer in the pi l low Iava yielded 
Scythian-middle Carnian conodonts, the age of 
the Karadere Formation is older than latest 
Camian, at least middle Carnian-Iate Carnian. 

4. Age determinations using rad iolarian data 
from various blocks of the Ankara Ophiolitic 
Melange reveal that the blocks range in age from 
late Norian to late Albian-Turonian . Only middle 
Jurassie bloeks have not yet been found. 

Radiolarian assemblages of the late Norian bloek 
from the Ankara Ophiol itie Melange clearly 
indicate the Betraccium deweveri Subzone of the 
Betraccium Zone proposed by Biome ( 1 984) due 
to presenee of index-speeies. 

Further investigation of the Ankara Ophiol itie 
Melange may give additional clues to its origin. 
The Senonian Ophiolitie Melange is  exposed 
widely throughout the Ankara-Erzincan Suture 
Zone and is supposed to be remnant of the 
subduetion eomplex aecreted at the south facing 
aetive margin of the northem braneh of Neo­
Tethys during late Cretaeeous (Sengor & 
Yilmaz, 1 98 1  ). lt should be noted that Triassie 
and early Jurassie radiolarian eherts were 
previously unknown in this unit .  These blocks 
ean represent oeeanie basin deposits of 
Paleotethys which were incorporated into the 
subduetion/aceretion prism during the closure of 
Neotethys. An alternative model would imply 
that the Neo-Tethys has been opened already 
during middle Triassie as suggested by 
Goneuoglu et al. ( 1 992) and sea-floor spreading 
eontinued until Cretaeeous. If this is the case, 
the model of Sengor & Yilmaz ( 1 98 1 )  for the 
Mesozoie history of this part of the Tethys 
should be revised. For further investigations, it 
wi l l  be neeessary to find evidenee of continous 
successions in the larger bloeks. 

5. Moderately preserved but diverse Rhaetian 
Radiolarians from red ehert beds of the 
Kayabuku Formation in the Dikmetas Measured 
Section from the Cataltepe Nappe of the Antalya 
Nappes clearly reveals that pelagie sediments 
oceur first time in Rhaetian in this nappe. The 
basal part of the early Jurasie in the Kayabuku 
Formation eontains also Radiolaria bearing 
pelagic sediments sim i lar to those of Rhaetian 
part. 

Radiolarian fauna of the Rhaetian part of the 
Kayabuku Formation exhibits elose resemblanee 
and is wel l  correlative to those of the fauna from 
the Queen Charlotte Island studied by Carter 
( 1 993). The radiolarian fauna from the base of 
the Kayabuku Formation eorrespond to 2b and 
2e assemblages proposed by Carter ( 1 993) while 
the fauna of the upper part of Rhaetian from the 
Kayabuku Formation could eorrespond to 
Assemblage 3 proposed by Carter ( 1 993) .  

lt is very important to note that many forms 
disappear at the Rhaetian-Hettengian boundary 
in the Dikmetas Measured Seetion. The 
radiolarian fauna of the early Jurassie part of the 
Kayabuku Formation in the Dikmetas Measured 
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Section i s  represented by Parahsuum simplum 
Y AO and associated fauna which are very 
characteristic for this time interval .  

6. In this study, 284 species, subspecies and 48  
taxa belonging to  open nomenclature are 
investigated. 70 species and 5 subspecies are 
described as new. These taxa belang to 1 1 5 
genera ( 1 4  of them are new, namely 
Dicapnuchosphaera, Monocapnuchosphaera, 
Nodocapnuchosphaera, Paricrioma, 
Braginastrum, Pseudogodia, Tauridastrum, 
Tricornicyrtium, Alatipicapora, Kozuricyrtium 
Praeprotunuma, Senelella, Afostlericyrtium, 
Papiliocampe) and 4 1  fami ly. A comprehensive 
I ist of determined taxa is submitted .  

ACKNOWLEDGEMENTS 

I wish to express my cord ia l  thanks to 0. Univ. 
Prof. Dr. Helfried MOSTLER . for his guidance, 
critical comments and suggestions on this thesis. 
Thanks are also to Dr. Heinz \V . KOZUR for 
initiating me in this subject and for his kind 
conodont determinations. 

I grateful ly acknowledge Dr. M.  SENEL and B. 
Sc. I lhan SONMEZ for the i r  k ind contributions 
during the field study and sharing their 
knowledge with me. This study have i ntensively 
been supported by the Genera l Directorate of 
M ineral Research and Exp loration (MT A) in 
Turkey, so I highly appreciate the support of the 
Directors of the Geological Research 
Department: Dr. Evren YAZGAN , tvl. Sc. Halit 
SA V, M .  Sc. Gurkan TUN A Y ;  as weil  as the 
vice directors of MT A; M.  Sc. M urat ERENDIL, 
M.  Sc. Yunus LENGERANLI and the General 
Director Dr. Ziya GOZLER. 

I would l ike to thank to Prof. Dr. Katsuo 
SASHIDA, Dr. Nikita BRAGIN, A. U n iv .  Prof. 
Dr. Karl KRAINER, A. Un i \" .  Prof. Dr. Werner 
RESCH, Dr. Faruk OCAKOGLU� Prof. Dr. 
Vedia TOKER and Prof. Dr. Cemal 
GONCUOGLU for their va luable comments on 
this study. 

I am also indebted to M .  Sc . Wolfram 
MOSTLER, M.  Sc. Abderrazak MASLOUH, M.  
Sc. Cengiz OKUYUCU, M .  Sc .  0. Bora 

GURCA Y and M. Sc. T. Sukru YURTSEVER 
for their help on computer studies. 

I wish to express my sincerest gratitude to the 
"Austrian Academic Exchange Service" for 
providing a grant in Austria. Special thanks go to 
Mrs. Marion STAUDINGER, Mrs. Reneta 
RENDL-NAGELE and Mrs. Nicole JORDAN­
JUEN. 

F inal ly, I would l ike to thank to my wife, M. Sc. 
Tansel TEKIN, for her patience and kind 
support. 

Author · s address: 

Dr. Ugur Kagan TEKIN 
Jeoloj i  Etüdleri Dairesi, 
Maden Tetkik ve Arama Gene) Müdürlügü 
(MT A), 06520 Balgat/ Ankara/TURKEY 

Tel :  90.3 1 2.2873430- 1 6 1 1 
Fax: 90.3 1 2 .285427 1 
E-mail :kagan@mtabim.mta.gov.tr 

REFERENCES 

Aita, Y. & Sporli ,  K. B., 1 994, Late Triassie 
Radiolarians from the Toriesse Terrane, 
Rimutaka Range, Southem North Island, 
New Zealand, New Zealand Journal of 
Geology and Geophysics, Vol .  37, pp. 1 55-
1 62 .  

Akbulut, A . ,  1 977, Etude geologique d'une 
partie du Taurus occidental au sud d'Egridir 
(Turquie), These Universite de Paris Sud 
"centre D'Orsay", 203 p. 

Akbulut, A., 1 980, Egridir golu guneyinde 
Candir (Sutculer, Isparta) yoresindeki bati 
Toroslarin jeoloj is i ,  Turkiye Jeoloj i  Kurumu 
Bulteni ,  Vol . 23,  pp. 1 -9 (in Turkish). 

Akyurek, B., Bi lgi ner, E., Akbas, B . ,  Hepsen, 
N. ,  Pehl ivan, S . ,  Sunu, 0.,  Soysal, Y. ,  Dager, 
Z., Catal, E., Sozeri, B. ,  Yi ldirim, H. & 
Hakyemez, Y ., 1 984, Ankara-Elmadag­
Kalecik dolayin i n  temel jeoloj i  ozel likleri, 
Turkiye Jeoloj i  Kurumu Bulteni ,  Vol. 20, pp. 
3 1 -46 (in Turkish). 

Allasinaz, A., Gutn ic, M.  & Poisson, A., 1 974, 
La formation de l ' I sparta Cay: Calcaires a 
Halobies, Gres a plantes et radiolarites d'age 

1 88 



Camian (?)-Norien (Taurides-Region 
d'Isparta-Turquie ), Schri ftenr. Erwiss. 
Komm. Osterr. Akad. Wiss., Vol . 2, pp. 1 1 -
2 1 .  

Altinli, E. ,  1 944, Etude stratigraphique de Ia 
region d 'Antalya, Rev. Fac. Sei .  Univ. 
Istanbul, Ser. B, 9, Istanbu l .  

Bailey, E. B .  & Mc Call ien, V\' . J . ,  1 950, The 
Ankara Melange and the Anatol ian Thrust, 
Bulletin of the Mineral Research and 
Exploration of Turkey, Vol .  40, pp.  1 7-22 . 

Bailey, E. B .  & Mc Call ien. W. J . ,  1 953, 
Serpentine lavas the Ankara Melange and 
Anatol ian Thrust, Trans. Roy. Soc. Edin., 
Vol. LXII ,  Il, pp. 403-442. 

Batman, B., Kulaksiz, S .  & Gormus, S., 1 978, 
Alacaatli yoresinde (SW Ankara) Jura­
Kretase yasli  istifin deformasyon 
ozel liklerine i liskin bir i nceleme, Hacettepe 
Universitesi, Yerbi l imleri , Vol . 4, No. 1 -2, 
pp. 1 3 5- 1 53 (in Turkish). 

Baumgartner, P. 0., 1 980, Late Jurassie 
Hagiastridae and Patu l i bracchi idae 
(Radiolaria) from the Argo l is Peninsula 
(Peloponnesus, Greece), M icropaleontology, 
Vol .  26, No. 3, pp. 274-322. 

B iome, C.  D., 1 983,  U pper Triassie 
Capnuchosphaeridae and Capnodocinae 
(Radiolaria) from east centra l Oregon, 
Micropaleontology, Vol .  29, No.  1 ,  pp.  1 1 -
49. 

Biome, C.  D.,  1 984, Upper Triassie Radiolaria 
and Radiolarian zonation from western North 
America, Bulletins of American 
Paleontology, Vol .  85,  No. 3 1 8, pp . 1 -88 .  

B iome, C.  D.,  Moore, R., S imes, J .  E. & 
Watters, W. A.,  1 987, Late Triassie 
Radiolaria from phosphatic concretions in the 
Torlasse terrane, Kapiti l s land, Wel l ington, 
New Zealand Geological Survey Record, 
Vol . 1 8, pp. 1 03- 1 09.  

B iome, C.  D., Reed, K. M.  & Ta i l leur, I .  L., 
1 989, Radiolarian biostratigraphy of the Otuk 
Formation, In: Geology ancl Exploration of 
the National Petroleum Reserve i n  Alaska, U.  

S .  Geological Survey Professional Paper No: 
1 399, pp.  725-776. 

B iome, C. D. & Reed, K. M.,  I 995, Radiolarian 
biostratigraphy of the Quinn River 
Formation, ·Block Rock Terrane, north­
central Nevada: Correlations with eastem 
Klamath terrane geology, 
Micropalaeontology, Vol . 4 1 ,  No. I ,  pp. 49-
68. 

Blumenthal, M .  M. ,  I 947, Les lambeux de 
recovrement du Taurus occidental, Turkiye 
Jeoloj i  Kurumu Bulteni, Vol .  2, No. l ,  pp. 30-
40. 

Blumenthal, M. M.,  I 95 1 ,  Recherehes 
geologiques dans le Taurus occidental dans 
l'arriere-pays d'Aianya, Mineral Research 
and Exploration Publ ication, Serie D. No. 5 ,  
I 34 p. 

Blumenthal, M. M., 1 956, La Chaines Bordieres 
du Taurus au Sud-Quest du Bassin de 
Karaman-Konya et le Probleme 
stratigraphique de Ia Formation Schisto­
Radiolaritique, Mineral Research and 
Exploration Publ ication, Vol .  48, pp. I -39. 

Blumenthal, M.  M., I 963, Le systeme structural 
du Taurus, In :  Livre a le memoire du Prof. 0. 
Fal Jet, Memoires de Ia Societe Geologique de 
France, Hans Serie, Vol. 2. 

Boccaletti, M., Bortolotti, V.  & Sagri, M., I 966, 
Richerche suite ofiol iti della catena Alpina, I ,  
Observazioni Sul l . , Ankara Melange nella 
zone di Ankara, Bol l .  Soc. Geol. It., Vol .  85,  
pp.  485-508. 

Bragin, N. Yu .,  1 986, Triassie biostratigraphy of 
deposits in south Sakhalin, New proceedings, 
Academy of Science of the USSR, Moscow, 
Geological Series, No. 4, pp. 6 I -75 (in 
Russian). 

Bragin, N. Yu. ,  1 99 1 a, Radiolaria and Lower 
Mesozoic Units of the USSR, east regions, 
Transaction of the Academy of Seiences of 
the USSR, Vol. 469, I 25 p. (in Russian with 
Engl ish summary). 

Bragin, N. Yu., I 99 1  b, Camian Radiolarian 
Complex of volconagenic sil iceous formation 
of the Ekonay Zone, in the Koryak Upland, 

1 89 



lzvestia Akademie Nauka S SR, Seriya 
Geologiya, Vol. 1 7, No. 6. pp. 79-86 (in 
Russian). 

Bragin, N. Yu., 1 994, The evolution of the 
Radio�aria in the Late Triassie and early 
Jurass1e, Paleontological Journal, Vol .  28, 
No. 2, pp. 1 1 -20. 

Bragin, N. Yu. & Tekin, U.  K., 1 995, Ladinian 
and upper Triassie Radiolaria from Gazipasa 
seetion (Antalya, Turkey), 5 Th Zonenshain 
eonferenee on Plate Tectonics, Program and 
Abstract, p. 1 98 .  

Bragin, N. Yu. & Tekin, U .  K . ,  1 996, Age of 
Radiolarian-ehert blocks from the Senonian 
Ophiolitic Melange (Ankara, Turkey), lsland 
Are, Vol. 5 ,  pp. 1 1 4- 1 22 .  

Bragin, N. Y u .  & Krylov, K.A . , 1 996, 
Stratigraphy and l ithology of the Upper 
Triassie Deposits of Southwestern Cyprus 
(Vlambourus Formation), Stratigraphy and 
Geologieal Correlation, Vol .  4, No. 2, pp. 
1 32- 1 40. 

Brunn, J.  H., Oe Graciansky, P. C., Gutnic, M., 
Juteau, T., Lefevre, R., Marcoux, J . , Monod, 
0. & Poisson, A., 1 970, Structures majeures 
et eorrelations stratigraphiques dans les 
Taurides occidentales, Bul let in  de Ia Societe 
Geologique de France, t. 1 2 , No. 3 ,  pp. 5 1 5-
5 56. 

Brunn, J. H., Dumont, J .  F . ,  G rac ian sky, P. C. ,  
Gutnic, M.,  Juteau, T.,  M arcou.x, J . , Monod, 
0. & Poisson, A.,  1 97 1 ,  Outline of the 
geology of the western Taurids, I n :  Geology 
and History of Turkey, Campbel l  A. S. ed., 
Petroleum Exploration Society of Libya 
Tripoli ,  pp. 225-255 .  

' 

Brunn, J. H., Argyriad is, I .  Marcoux, J . ,  Monod, 
0., Poisson, A. & Ricou, L., 1 973, 
Antalya'nin ofiyolit naplarin i n  ori j i n i  lehinde 
ve . aleyhinde kanitlar, Cumhuriy�t in 50 Yil i  
Yerbi limleri Kongresi, pp. 58-69 ( In Turkish) 

Calgin, R., Pehlivanoglu, H., Ercan, T. & 
Sengun, M.,  1 973 , Ankara c i vari jeoloj isi, 
Maden Tetkik ve Arama Gene! M udurlugu, 
Report No. 6487 (unpublished) (in Turkish). 

Capan, U. Z. & Buket, E., 1 975, Aktepe­
Goktepe bolgesinin jeoloj isi ve ofyol itli 
melanj, Turkiye Jeoloj i  Kurumu Bulteni, Vol. 
1 6, No. 1 ,  pp. 1 1 - 1 6  (in Turkish). 

Carter, E. S., 1 990, New biostratigraphic 
elements for dating Upper Norian strata from 
the Sandi lands Formation, Queen Charlotte 
Islands, British Columbia, Canada, Marine 
Micropaleontology, Vol .  1 5 , pp. 3 1 3-328. 

Carter, E. S . ,  1 99 1 ,  Late Triassie Radiolarian 
biostratigraphy of the Kunga Group, Queen 
Charlotte Islands, British Columbia, In:  
Evolution and Hydroearbon potential of the 
Queen Charlotte Basin, British Columbia 
Woodsworth, G. J., ed. ,  Geoleologieal Surve; 
of Canada, Paper 90- 1 0, pp. 1 95-20 1 .  

Carter, E. S . ,  1 993 , Biochronology and 
palaeontology of Uppermost Triassie 
(Rhaetian) Radiolarians, Queen Charlotte 
Islands, British Columbia, Canada, These de 
Doctorate, Universite de Lausenne Faeulte 
des Sciences, Memories de Geologie 
(Lausenne ), No. 1 1 , 1 77 p. 

· 

Carter, E. S ., Orchard, M. J. & Tozer, E. T., 
1 989, lntegrated ammonoid-conodont­
Radiolarian biostratigraphy, Late Triassie 
Kunga Group, Queen Charlotte Islands 
British Columbia, I n :  Current Research, Pa� 
H, Geological Survey of Canada Paper 89-
1 F, pp. 23-30 .  

Carter, E. S . ,  Whalen, P. A. & Guex, J . ,  1 998, 
Biochronology and paleontology of Lower 
Jurassie (Hettengian and Sinemurian) 
Radiolarians, Queen Charlotte Islands 
British Columbia, Geological Survey of 
Canada Bul letin, No. 496, 1 4  7 p. 

Cheng, Y., 1 989, Upper Paleozoic and Lower 
Mesozoic Radiolarian assemblages from the 
Busuanga lslands, North Palawan B lock 
Phil ippines, Bul lettin of 

. 
the Nationai 

Museum of Natural Scienee, No. 1 ,  pp. 1 29-
1 75 

Col in, J .  H ., 1 955,  Elmal i 1 23/3,  1 23/4, 
Kas l 40/1 ,  2, 3 haritalari jeoloj ik harita 
izahnameleri, Maden Tetkik ve Arama Genel 
Mudurlugu, Report No. 2246, Ankara 
(unpubl ished) (in Turkish). 

1 90 



Colin, J. H., 1 962, Fethiye-Antalya-Kas-Finike 
(Guneybati Anadolu) bolgesinde yapi lan 
jeolojik etudler, Maden Tetk ik  ve Arama 
Bulteni, Vol . 59, pp. 1 9-6 1 (in Turkish). 

Cordey, F., De Wever, P. ,  Dumitrica, P., 
Danel ian, T., Kito. N.  & Vrielynack, B., 
1 988, Description of some new Middle 
Triassie Radiolarians from the Camp Cove 
formation, Southem British Columbia, 
Canada, Revue de Mieropaleontologie, Vol . 
3 1 ,  No. 1 ,  pp. 3 0-37. 

Dalkilie, H., 1 982, Gazipasa i lcesi (Anta lya i l i) 
e ivarinin jeoloj isi, Maden Tetkik ve Arama 
Genel Mudurlugu, Report No. 76 1 7  
(unpublished) (in Turkish). 

De Wever, P. ,  1 982a, Nassel leria (Radiolaries 
Polyeystines) du Lias de Turquie, Revue de 
Mieropah�ontologie, Vol .  24, No.  4, pp. 1 89-
232. 

De Wever, P. ,  1 982b, Radiolaries du Trias et du 
Lias de Ia Tethys (Systematique, 
Stratigraphie), Soeiete Geologique du Nord, 
Publieation No. 7, Vol .  1 -2, 599 p .  

De Wever, P. ,  1 984a, Revis ion des Rad iotaries 
Mesozo"iques de type Saturnal idae, 
proposition d'une nouvelle elassifieation, 
Revue de Mieropaleontologie, Vol .  27, No. l ,  
pp. 1 0- 1 9 .  

De Wever, P. ,  1 984b, Triassie Rad iolarians from 
Darno Area, Hungary, Acta Geologiea 
Hungariea, Budapest, Vol .  27, No. 3 -4, pp. 
295-306. 

De Wever, E. A., Sanflippo, A. ,  Riedel ,  W.  R. & 
Gruber, B. ,  1 979, Triassie Radiolm·ia from 
Greeee, Siei ly and Turkey, 
Mieropaleontology, Vol . 25 ,  No. I, pp. 75-
1 1 0 .  

D e  Wever, P . ,  Martini, R .  & Zaninett i ,  L . ,  1 990, 
Datation paleontologique des rad iolarites du 
Lagonegro (Formation du Mot1te Faeito, 
Ital ie meridionale), Individual isation des le 
Trias Moyen de hassins pelagiques in Tethys 
Oeeidentale, Comptes Rendus de I 'Academie 
des Seienees, Paris, t. 3 1 0, Serie I L pp. 583-
589. 

Delaune-Mayere, M., Marcoux, J., Parrot, J. F. 
& Poisson, A, 1 977, Modele d'Evolution 
Mesozoique de Ia Paleo-Marge tethysienne 
au n iveau des nappes radiolaritiques et 
ophiolitiques du Taurus Lyeien, d'Antalya et 
du Baer Bassit, In :  Struetural History of the 
Mediterranenall Basins, Biju-Duval, B. & 
Montadert, L. ,  eds., editions Teehnip, Paris, 
pp. 79-94. 

Demirtasli, E., 1 987, Bati Toroslarda Akseki, 
Manavgat ve Koprulu arasinda kalan 
bolgenin jeoloj i  incelemesi, Maden Tetkik ve 
Arama Genel M udurlugu, Report No: 8779, 
Ankara (Unpubl ished) (in Turkish). 

Donofrio, D. A, 1 99 1 ,  Radiolaria and Porifera 
(Spieula) from the Upper Triassie of 
Aghdarband (NE Iran), Abhan. der Geol.  
Bundes., Band 3 8, pp. 205-222. 

Donofrio, D. A. & Mostler, H., 1 978, Zur 
verbreitung der Satumalidae (Radiolaria) im 
Mesozoikum der Nördlisehen Kalkalpen and 
Südalpen,Geologisch-Paläontologisehe 
Mitteilungen Innsbruek, Bd. 7, 5, pp. 1 -55 .  

Dosztaly, L., 1 989, Triassie Radiolarians from 
Dallapustza (mount Darnos, N .  Hungary), M. 
All .  Foldtani Intezet Evi Jelentese, pp. 1 93-
20 1 .  

Dosztaly, L., 1 99 1 ,  Triassie Radiolarians from 
the Balaton Up land, M. All .  Foldtani Intezet 
Evi Jelentese, pp. 3 3 3-3 55 .  

Dosztaly, L . ,  1 993 , Geoehronologieal evaluation 
of Mesozoic formations of Darno Hili at 
Reesk on the bas is of Radiolarians and K-Ar 
age data, Acta Geologica Hungariea. ,  3 5, 4, 
pp. 3 7 1 -393. 

Dosztaly, L., 1 994, The Anisian-Ladinian and 
Ladinian-Carn ian boundaries in the Balaton 
Highland based on Radiolaria, Acta 
Geologica Hungarica, 36, 1 ,  pp. 59-72 .  

Dumitrica, P., 1 978a, Family Eptingiidae n .  
fam., extinct Nasselleria (Radiolaria) with 
sagital ring, Dari de seama ale sedintelor, 
Institutul de Geologie si Geofiziea, 
Bucharest, Vol .  64, pp. 27-38 .  

Dumitrica, P., 1 978b, Triassie Palaeoseenidiidae 
and Entaetini idae from the Vieentinian Alps 

1 91 



(ltaly) and Eastern Carpath ians (Romania), 
Dari de seama ale sedintelor. l nst i tutu l de 
Geologie si Geofizica, Bucharest, Vol .  64, 
pp. 3 9-59. 

Dumitrica, P . , 1 982a, Triassie Oertlisponginae 
(Radiolaria) from Eastern Carpathians and 
Southem Alps), Dari de seama ale sedintelor, 
Institutul de Geologie si Geofizica, 
Bucharest, Vol. 67, No. 3, pp. 5 7-74 . 

Dumitrica, P. ,  1 982b, Foremane l l i n idae, a new 
family of Triassie Radiolaria, Dari de seama 
ale sedintelor, Institutu l de Geologie si 
Geofizica, Bucharest, Vol .  6 7. No. 3, pp. 75-
82.  

Dumitrica, P. ,  1 99 1 ,  M iddle Triassie 
Tripequmulidae n. fam .  (Rad iolaria) from the 
Eastem Carpathians (Romania) and 
Vincentinian Alps (lta ly), Revue de 
Micropaleontologie, Vol . 34,  No. 4, pp. 26 1 -
278.  

Dumitrica, P. ,  Kozur, H. & M ostler, H. ,  1 980, 
Contribution to the Radiolarian fauna of the 
Middle Triassie of the Southern Alps, 
Geologisch-Paläontologische M i ttei Iungen 
Innsbruck, Bd. 1 0, 1 ,  pp. 1 -46 .  

Dumont, J .  F . ,  1 976a, Etudes geologiques dans 
les Taurides occidentales; les formations 
Paleozoiques et Mesozoques de Ia couple de 
Karacahisar (province d' I sparta, Turquie), 
These 3 Cycle Univ. Paris Sud Orsay, 2 1 3  p. 

Dumont, J .  F., 1 976b, Isparta k iYrimi ve Antalya 
naplarini n  Orij in i :  Toroslar' i n  ust Kretase 
tektojenezi ile olusmus yap isal duzenin 
buyuk bir dekrosman, transtorik arizayla 
ikiye ayrilmasi varsayimi ,  I\1aden Tetkik ve 
Arama Dergisi, Vol. 86, pp. 56-67 (in 
Turkish). 

Dumont J. F . , Gutnic, M., Marcoux, J . ,  Monod, 
0. & Poisson, A., 1 972,  Le Trias des 
Taurides occidentales {Turqu ie), Definition 
du bassin pamhyl ien: Un nouvcau domaine a 
ophiol ithes a Ia marge externe de Ia chaine 
Taurique, Z. Deustch. Geo l .  Gcs., Band. 1 23 ,  
pp. 3 85-409. 

Dumont, J .  F .  & Kerey, E., 1 9 75 .  Egrid ir golu 
guneyinin temel jeoloj ik  etudu, Turkiye 

Jeoloj i  Kurumu Bulteni, Vol. 1 8, pp. 1 69- 1 74 
(in Turkish). 

Dumont, J. F ., Uysal, S. & Monod, 0., 1 980, La 
serie de Zindan : un element de I ia ison entre 
plate-forme et bassin a l'Est d'Isparta 
(Taurides occidentales, Turquie ), Bulletin de 
Ia Societe Geologique de France, 7, t. 22, 
No. 2, pp. 225-232 .  

Erk, A .  S . ,  1 968, Manavgat-Oymapinar baraj ve 
rezervuar yerlerin in stratigrafi etudu raporu, 
EIE, 69-26, 66 p. Ankara (unpubl ished) ( in 
Turkish). 

Erk, A. S, 1 977. Kulm fil is  formasyonu 
sedimanlarinin Hasanoglan civarinda gorulen 
tasinma yol lari, TUBIT AK proceeding, 
Ankara (in Turkish). 

Erol, 0., 1 956, Ankara guneydogusundaki 
Elmadagi ve cevresmm jeoloj isi ve 
jeomorfoloj isi uzerine bir arastirma, Maden 
Tetkik ve Arama Genel Dergisi, Seri D, 
Ankara, 99 p. (in Turkish). 

Foreman, H. P., 1 973 , Radiolaria of Leg I 0 with 
systematic and ranges for the fami l ies 
Amphyndacidae, Artostrobidae, Theoperidae, 
Initial reports of the Deep Sea Dril ling 
Project, Vol . 1 0, pp. 407-474. Washington 
D.C. :  U.S. Govt. Printing Office. 

Fuj ii, J ., Hattori ,  I .  & Nakaj ima, T., 1 993 , A 
study of Rad iolarian biostratigraphy and 
magnetostratigraphy of early Mesozoic red 
bedded chert, Central Japan, News of Osaka 
Micropaleontologists, Special Volume No. 9, 
pp. 7 1 -89. 

Gokdeniz, S., 1 98 1 ,  Recherces Geologiques dens 
les Taurides occidentales entre Karaman and 
Ermenek Turqu ie, Les Series a "Tuffites 
vertes" Triasiques, These, I' Univ. de Paris 
Sud., Center d' Orsay, 202 p. 

Goncuoglu, M. C. ,  Ozean, A., Turhan, N. & Isik, 
A., 1 992, Stratigraphy of the Kutahya region, 
In: ISGB International Symposiu� on the 
Geology of the Black Sea Region, A 
Geotraverse Across Tethyan Suture Zones in 
NW Anatol ia, pp. 3 - 1 1 .  

Gorican, S. & Kolar-Jurkovsek, T., 1 984, Some 
Triassie and J urassic Radiolarians from 

1 92 



Slovenia (Yugoslavia), Morfologija, 
ekologija i evolucija radiolarij i i, metariali, 
EURAD-IV, Leningrad, pp. 1 49- 1 58 .  

Gorican, S .  & Buser, S., 1 990, Middle Triassie 
Radiolarians from Sloven ia (Yugoslavia), 
Geologija, Vol .  3 1 ,  32, pp. 1 33- 1 97 .  

Graciansky, P.  de., 1 967, Existence d 'une nappe 
ophiolitique a l 'extremite occ identale de Ia 
chaine sud-anatolienne; re lations avec les 
autres unites charriees et avec des terrains 
autochtones (Province de M ugla, Turquie ), 
Comptes Rendus de l'Academ ie des Sciences, 
Paris, t . 263, pp. 2876-2879. 

Grapes, R. H., Lamb, S. H. ,  Campbel l ,  H. J . ,  
Sporli ,  B .  & Simes, J .  E., 1 990: Geology of 
the red rocks-turbidite association, 
Well ington Peninsula, New Zealand, New 
Zealand of Geology and Geophysics, Vol .  33,  
pp. 3 77-39 1 .  

Gutnic, M., Kelter, D. & M onod, 0., 1 968, 
Decouverte de nappes de chan·iage dans le 
Nord du Taurus occidenta l (Turquie 
meridionale), Comptes Rendus de l'Academie 
des Sciences, Paris, t. 266, pp. 988-99 1 .  

Gutnic, M. & Monod, 0., 1 970, Une serie 
mesozo"ique condensee dans l es nappes du 
Taurus occidental :  Ia serie du Boyal itepe, C. 
R., Somm, Soc. Geol .  France, fase . 5, pp. 
1 66- 1 67. 

Gutnic, M., Monod, 0.,  Poisson�  A.  & Dumont, 
J., 1 979, Geologie des Tauricles Occidentales 
(Turquie), Memoires de Ia Soc iete 
Geologique de France (Nouvel le Serie), 
Memorie No: 1 3 7, 1 09 p. 

Haeckel, E., 1 882, Entwurf eines Radiolarien­
Systems auf Grund von Studien der 
Challenger-Radiolarien, Jena. Zeitschrift 
Naturwissen., 1 5 , 8 ,  pp. 4 1 8-472 . 

Halemic, J. & Gorican, S . ,  1 995� Triassie 
radiolarites from Mts. Kaln ik and Med 
Vodnica (Northwestern Crotia), Geologica 
Croatica, 48, 2,  pp. 1 29- 1 46 .  

Holzer, H. ,  1 955 ,  Guneybati A nadolu'daki Kas 
1 40/ 1 , 2 ve 3 paftalarina ait tamamlayici 
malumat, Maden Tetkik ve Arama Genel 

Mudurlugu, Report No: 2369, 13 p. 
(unpubl ished) (in Turkish). 

Hori, R., 1 990, Lower Jurassie Radiolarian 
zones of SW Japan, Transactions and 
Proceedings Palaeontological Society of 
Japan, Vol. 1 59, pp. 562-586. 

Interrad Jurass ic-Cretaceous Working Group, 
1 994, Middle Ju rassie to Lower Cretaceous 
Radiolaria of Tethys; Occurrences, 
Systematics, Biochronology, Baumgartner, P.  
0. et al . ,  eds. ,  Memoires de Geologie 
(Lausanne), Spec ial Publication No. 23, 900 
p. 

Juteau, T., 1 968, Kumluca (Guney Turkiye, 
Likya Toroslar' i) bolgesinin ofiyol itlerine ait 
jeolojik haritanin aciklanmasi:  Strukturel 
kadro i le yatak seki lleri ve ofiolitli korteje ait 
bell i  basl i  fasiyeslerin tasviri, Maden Tetkik 
ve Arama Bulten i, Vol .  70, pp. 78- 1 03 (in 
Turkish). 

Juteau, T., 1 970, Petrogenese des ophiolites des 
Nappes d'Antalya (Taurus Lycien Oriental, 
Turquie), Leur I iasion avec une phase 
d'expansion oceanique active au Trias 
Superieur, Science de Ia Terra, Vol.  1 5, pp. 
265-288  

Juteau, T . ,  1 975,  Les ophioites des nappes 
d'Antalya (Taurus Occidentales,Turquie), 
These Sc., Nancy. Mem., 32, 692 p .  

Juteau, T. ,  1 979, Oph iolites des Taurides: Essai 
sur Jeur h istoire oceanique, Revue de 
Geologie Dynam ique et de Geographie 
Physique, Vol. 2 1 ,  Fase. 3, pp.  1 9 1 -2 1 4. 

Juteau, T. & Marcoux, J., 1 973, Un exemple de 
volcanisme sous marin au trias superieur Je 
strato-volcano du Karadere, Calbali Dag 
(ophiolites des nappes d'Antalya-Taurides 
occidentales, Turquie ), International 
Symposium Ubcrd ie Strata der Alpin 
Mediterranean Trias, Wien, pp. 238-239. 

Juteau, T. ,  Lapierre, H.,  Nicolas, A., Parrot, J .  F., 
Ricou, L. E., Rocci, G. & Rollet, M. ,  1 973, 
Idees actuel les sur Ia constitution, l'origine et 
l'evolution des assemblages ophiolitiques 
mesogeens, Bul letin de Ia Societe Geologique 
de France, Vol. 1 5 , pp. 478-493 . 

1 93 



Juteau, T., Nicolas, A.,  Dubessy, .1 . ,  Fruchard, J .  
C .  & Bouchez, J. L . ,  1 977, Structural 
relationships in the Antalya Ophiol ite 
complex, Turkey: Possible model for an 
oceanic ridge, Geological Society of America 
Bulletin, Vol .  88 ,  pp. 1 740- 1 748 .  

Juteau, T .  & Whitechurch, H . ,  1 980, The 
magmatic cumulates of Antalya (Turkey), 
Evidence of multiple intrus ions in an 
ophiolitic magma chamber, I n : Ophiolites, 
Panayitou, A., ed., Proceed ings, I nternational 
Ophiolite Symposium, Cyprus, 1 979, pp. 
3 77-39 1 .  

Kalafatcioglu, A., 1 974, Anta lya korfezi bati 
kesiminin jeoloj isi, Maden Tetk ik  ve Arama 
Bulteni ,  Vol .  8 1 ,  pp. 82- 1 3 1  ( in Turkish). 

Kel lici, I .  & De Wever, P., 1 995, Rad iolaries 
Triasiques du Massif de Ia Marmolad'a, Italie 
du Nord, Revue de Micropaleontologie, Vol. 
3 8, No. 2,  pp. 1 39- 1 67. 

Ketin, 1 . ,  1 966, Teetonic units of Anatol ia (Asia 
Minor), Bulletin of the Mineral Research and 
Exploration Institut of Turkey, Vo l .  66, pp. 
23-34 .  

Kido, S. ,  1 982, Occurrence of Triassie chert and 
Jurassie S i liceous shale at Kamaiso, Gifu 
Prefecture, In:  Proceed ings of the First 
Japanese Radiolarian Symposium, News of 
Osaka Micropaleontologists, Spec ial Volume 
No. 5, pp. 1 3 5- 1 52.  

Kishida, Y .  & Sugano, K. ,  1 982, Radiolarian 
Zonation of Triassie and Jurassie in outer side 
of Southwest Japan, In: Proceedings of the 
First Japanese Radiolarian Symposium, News 
of Osaka Micropaleontologists. Special 
Volume No. 5, pp. 27 1 -300 (in Japanase with 
English abstract) 

· 

Knipper, A. L., Satian, M. A. & Bragin, N .  Yu., 
1 997, Upper Triassic-Lower J urassic 
Volcanogenic and sedimentary deposits of 
the Old Zos pass (Transcaucasia), 
Stratigraphy and Geologica l Corre lation, Vol . 
5 ,  No. 3 ,  pp. 58-65 . 

Kocyigit, A. ,  1 977, Karaman-Ermenek (Konya) 
arasindaki bolgenin tektonigi .  Turk iye Jeoloj i  
Kurumu Bulteni, Vol.  20, No .  1 ,  pp .  1 -8 (in 
Turkish). 

Kocyigit, A ., 1 98 7, Hasanoglan (Ankara) 
yoresmm tektono-stratigrafisi :  Karakaya 
orojenik kusag in in  evnmt, Hacettepe 
Universitesi,Yerbil imleri, Vol . 1 4, pp. 269-
293 (in Turkish). 

Kocyigit, A., 1 992, Southward-vergent imbricate 
thrust zone in Yuvakoy: A record of the latest 
compressional  event related to the coll is ional 
tectonic regime in Ankara-Erzincan Suture 
Zone, TAPG Bul letin, Vol . 4, No. 1 ,  pp. 1 1 1 -
1 1 8 .  

Kocyigit, A .  & Tokay, M. ,  1 985, Catalcam 
(Zevker)- Erzincan arasinda Kuzey Anado1u 
Fay Kusagi 'n in  sismo-tektonik incelemesi, 
Technical Research and Applied General 
Directorate, Improvement and settling 
Ministry, Project no 82-04-08-00-02, 1 0 1  p. 
(Unpublished) (in Turkish). 

Koj ima, S. & M izutani ,  S., 1 987, Triassie and 
Jurassie Radiolaria from the Nadanhada 
Range, Northeast China, Transactions and 
Proceedings Palaeontological Society of 
Japan, N. S. ,  Vol . 1 48,  pp. 256-275.  

Kolar-Jurkovesk, T. ,  1 989, New Radiolaria from 
the Ladinian substage (Middle Triassic) of 
Slovenia (NW Yugoslavia), N. Jb. Geol.  
Palaeont. Mh. ,  3 ,  pp. 1 55- 1 65 .  

Kolar-Jurkovesk, T . ,  1 990, Microfauna of 
Middle and Upper Triassie in Slovenia and its 
biostratigraphic s ignificance, Geologija, 33 ,  
pp .  2 1 - 1 7 1 . 

Kozur, H. ,  1 979, Pessagnosaturnalis n. gen. eine 
neue gattung der Saturnalidae Deflandre 1 953 
(Radiolaria), Z. Geol. Wiss. Berlin., 7, 5 ,  pp. 
669-672. 

Kozur, H., 1 984a, New Radiolarian taxa from 
the Triass ie and Jurassic, Geologisch­
Paläontologische Mitteilungen Innsbruck, 
Vol .  1 3 , 2, pp. 49-88 .  

Kozur, H. ,  1 984b, The Triassie Radiolarian 
genus Triassocrucel/a gen. nov. and the 
Jurassie Hagiastrum Haeckel ,  1 882, Journal 
of Micropaleontology, Vol .  3, No. 1 ,  pp. 33-
35.  

Kozur, H., 1 98 8a, Muel leritorti idae n. fam. ,  eine 
characterisiche Langobardische 

1 94 



(oberladinische) Radiolarient:1m i l ie. Tei l .  1 ,  
Freib. Forsch. Geowisse Palaeonto logie, c. 
4 1 9, pp. 5 1 -6 1 .  

Kozur, H., 1 98 8b, Muelleritort i idae n .  fam ., eine 
characteristiche Langobardische 
(oberladinische) Radiolarienfam i l ie. Tei l .  I I, 
Freib. Forsch. Geowisse Palaeontologie, c. 
427, pp. 95- 1 00. 

Kozur, H., 1 996, The systemat ic position of 
Pseudoertlispongus LAHM (Rad iolaria) and 
description of some new M idcl le Triassie and 
Liassie Radiolarian taxa� Geologisch­
Paläontologische Mittei l ungen I nnsbruck, 
Sonderband 4, pp. 287- 299 . 

Kozur, H., 1 997, Pelagic Penn ian and Triassie of 
the Western Tethys and its palaeogeographic 
and Stratigraphie significance, 48  Berg und 
Huttenmännischer Tag, Kol loquium 1 ,  
Stratigraphie, Sedimentat ion und 
Beckenentwicklung in Karbon and Penn, pp. 
2 1 -25 ,  Freiberg. 

Kozur, H. & Mostler, H.,  1 972. Beiträge zur 
Erforschung der mesozoischen Radiolarien. 
Tei l .  1 ,  Revision der Oberfami lie 
Coccodiscacea HAECK.EL, I 862 emend. und 
Beschreibung ihrer triassi schen Vertreter, 
Geologisch-Paläontologische M it te i lungen 
Innsbruck, Bd. 2, 8/9, pp. 1 -60 . 

Kozur, H. & Mostler, H.,  1 978, Be iträge zur 
Erforschung der mesozoischen Rad iolarien. 
Tei l  II. Oberfamil ie Trematodiscacea 
HAECKEL, 1 862 emend . und Beischreibung 
ihrer triassischen Vertreter, Geologisch­
Paläontologische Mitteilungen  I nnsb ruck, Bd. 
8, pp. 1 23- 1 82. 

Kozur, H. & Mostler, H.,  1 979, Beiträge zur 
Erforschung der mesozoischen 
Radiolarien.Teil 111 . Die oberfami l ien 
Actinommacea HAECKEL, 1 862 emend., 
Artiscacea HAECKEL, 1 882, 
Multiarcusallacea nov. Der Spumel lar ia und 
triassische Nassellaria, Geologisch­
Paläontologische Mitte i lungen I nnsbruck., 
Bd. 9, No. 1 ,  2 ,  pp. 1 - 1 32 .  

Kozur, H. & Mostler, H ., 1 98 1 .  Be iträge zur 
Erforschung der mesozoischen Rad io larien. 
Tei l  IV. Thallossosphaeracea HAECKEL, 

1 862, Hexastylacea HAECKEL, 1 862 ernend 
Petruhevskaja 1 979, Sponguracea 
HAECKEL, 1 862 emend. und weitere 
triassische Lithocycliacea, Trematodiscacea, 
Actinommacea und Nassellaria, Geologisch­
Paläontologische Mittei lungen Innsbruck, 
Sonderband 1 ,  pp. 1 -208. 

Kozur, H. & Mostler, H., 1 982, Entactinaria 
subordo nov ., a new Radiolarian suborder, 
Geologisch-Paläontologische Mitteilungen 
Innsbruck, Bd .  1 1 - 1 2, pp. 399-4 1 4. 

Kozur, H. & Mostler, H.,  1 983, The polyphyletic 
origin and the classification of the Mesozoic 
Saturnal ids (Radiolaria), Geologisch­
Paläontologische Mittei lungen Innsbruck, Bd. 
1 3 , pp. 1 -47 .  

Kozur, H.  & Krahl ,  J . ,  1 984, Erster Nachweis 
Triassischer Rad iolaria in  der Phyllit-Gruppe 
auf der Inse l Kreta, N. Jb. Geol. Paleont. Mh, 
7, pp. 400-404 . 

Kozur, H. & Ret i ,  Z., 1 986, The first 
paleontological evidence of Triassie 
ophiolites i n  Hungary, N. Jb. Geol.  Palaont. 
Mh., Vol .  5, pp. 284-292. 

Kozur, H. & Mostler, H., 1 990, Satumaliacea 
Deflandre and some others stratigraphical ly 
important Rad io laria from the Hettengian of 
Lenggries/I sar (Bavaria, Northem Calcareous 
Alps Geologisch-Paläontologische 
Mittei lungen l n nsbruck, Bd. 1 7, pp. 1 79-248. 

Kozur, H. & Mostler, H. ,  1 994, Anisian to 
Middle Carnian Radiolarian zonation and 
description of some stratigraphical ly 
important Rad iolarians, Geologisch-
Paläontologische M itteilungen lnnsbruck, Bd. 
3 ,  pp. 39-255 .  

Kozur, H.  & Mostler, H.,  1 996a, Longobardian 
(Late Lad in ian) M uelleritortidae (Radiolaria) 
from the Republ ic of Bosna-Hercegowina, 
Geologisch-Pal8ontologische Mittei lungen 
Innsbruck, Sonderband 4, pp. 83- 1 03 .  

Kozur, H.  & Mostler, H., 1 996b, Longobardian 
(Late Lad inian), Oertlispongidae 
(Radiolaria) from the Republic of Bosnia­
Hercegovina and the Stratigraphie value of 
advanced Oerti spongidae, Geologisch-

1 95 



Paläontologische Mitte i lungen l n nsbruck, 
Sonderband 4, pp. I 05- 1 93 .  

Kozur, H.,  Krainer, K. & Most ler, H ., 1 996, 
Radiolarians and facies of the Middle 
Triassie Loibl formation South Alpine 
Karawanken Mountains (Carinth ia .  Austria), 
Geologisch-Paläontolog ische M i  ttei I ungen 
Innsbruck, Sonderband 4, pp. 1 95-269. 

Lahm, B., 1 984, Spumel larianfaunen 
(Radiolaria) aus dem m itt letriassischen 
Buchensteiner-Schichten von Recoaro 
(Nordital ien) und den Obertr iasischen 
Reiflinge-kalken von Grossreifling 
(Österreich)-Systematik-Strat igraphie,  
Münchener Geo"· issenschaftlische 
Abhandlungen Part. A, Vol .  1 ,  1 6 1  p.  

Lefevre, R. ,  1 967, Nouvel e lement dans Ia 
geologie du Taurus Lyc ien: Ies Nappes 
d'Antalya (Turquie), Comptes Rendus de 
l 'Academie des Sciences, Paris, 7, serie D 
265, pp. 1 365- 1 368 .  

Marcoux, J . ,  1 970, Age Carn ien de termes 
effusifs du Cortege ophio l it ique des nappes 
d'Antalya (Taurus Lycien orienta l ,  Turquie), 
Comptes Rendus de I'Academ ic des Sc iences, 
Paris, Serie D, t . 27 1 ,  pp. 285-2 8 7 .  

Marcoux, J . ,  1 974, Alpine type Triass ie  of  the 
Upper Antalya nappe (\Vestcrn Taurides, 
Turkey), In: Die Stratigraph ie der Alpine 
Mediterranean Trias, Zapfe, 1-1 .• ed. ,  pp. 1 45-
1 46, Wien. 

Marcoux, J . ,  1 976, Les trias iques des nappes ä 
radiolarites et ophiol ites d'Anta lya (Turquie): 
homologies et signification probable, Bulletin 
de Ia Societe Geologique de France. 7, t. 1 8, 
No. 2, pp. 5 1 1 -5 1 2 . 

Marcoux, J . ,  1 977, Geological sect ions of the 
Antalya region, In: Western Taurides 
Excursion Geological Gu ide Book, Guvenc, 
T. et al . ,  eds. ,  VI. Colloqu ium on the Geology 
of the Aegean regions, 1 9  7 7, I zm i r. 

Marcoux, J . ,  1 979, Antalya Naplari n i n  genel 
yapisi ve Tetis guney kenari 
paleocografyasindaki yer i ,  Turkiye Jeoloj i  
Kurumu Bulteni, Vol .  2 � .  p p .  1 -5 (in 
Turkish). 

Marcoux, J. & Baud, A. ,  1 986, The Penno­
Triassic boundary in the Antalya Nappes 
(Western Taurides, Turkey), Mem. Soc. 
Geol. It., Vol. 34, pp. 243-252. 

Martini, R., De Wever, P. ,  Zaninetti, L., 
Denelian, T. & Kito, N., 1 989, Les 
radiolarites Triass iques de Ia formation du 
Monte Fac i to Auct. (Bassin de Lagonegro, 
ltal ie Merid iona le), Revue de Palaeobiologie, 
8/ 1 ,  pp. 1 43- 1 6 1 . 

Matsuda, T. & I sozaki ,  Y ., 1 982, Radiolarians 
araund the Triassie-Jurassie boundary from 
the bedded che11 in the Kamiso Area, 
Southwest Japan, I n : Proceedings of the First 
Japanese Rad iolarian Symposium, News of 
Osaka Micropa leontologists, Special Volume 
No. 5, pp. 93- 1 02 .  

Mizutani, S .  & Koike, T., 1 982, Radiolarians in 
the Middle Jurassie s i l iceous shale and in the 
Triassie bedded chert of Unuma, 
Kagamihagara C ity, Gifu Prefecture, Japan, 
In: Proceedings of the First Japanese 
Radiolarian Symposium, News of Osaka 
Micropaleontologists, Special Volume No. 5, 
pp. 1 1 7- 1 34 

Mizutani,  S .  & Koj ima, S . ,  1 992, Mesozoic 
Radiolarian b iostratigraphy of Japan and 
collage tecton ics a long the eastem continental 
margin of Asia, Palaoegeography, 
Palaeocl imatology, Palaeoecology, Vol .  96, 
pp. 3-22 . 

Monod, 0., 1 976, La "courbure d'Isparta": une 
mosa"ique de b locks autochtones surmontes 
de nappes composites ä Ia jonction de l'arc 
hellenique et de l 'arc taurique, Bulletin de Ia 
Societe Geologique de France, (7), t. 1 8, No. 
2, pp. 52 1 -53 1 .  

Monod, 0., 1 977,  Recherehes geologiques dans 
le Tarus occidental au sud de Beysehir 
(Turquie), These Universite de Paris Sud 
"centre D' Orsay" . 442 p. 

Monod, 0., 1 978,  Guzelsu-Akseki bolgesindeki 
Antalya Naplari uzerine aciklama (Orta Bati 
Toroslar, Turk iye), Turkiye Jeoloj i  Kurumu 
Bulteni, Vol .  2 1 ,  pp. 27-29 (in Turkish). 

Mostler, H. & Krainer, K., 1 994, Saturnalidae 
Radiolarian aus dem Langobard der sudalpen 

1 96 



Karawank (Kannten Österre ich) .  Geologisch­
Paläontologische Mitte i l ungen l nnsbruck, 1 9, 

pp. 93- 1 3 1 .  

Nakaseko, K. & Nishimura, A..  1 979. Upper 
Triassie Radiolaria from southwest Japan, 
Sei .  Rep., Col.  Educ. ,  Osaka Un iv . . VaL 28, 
No. 2, pp. 6 1 - 1 09. 

Neviani, A. ,  1 900, Supplemanto a l la fauna a 
radiolari dela rocce Mesozoiche indel 
Bolognase, Bul letino Socicta Geologico 
Italiana, 1 9, pp. 645-67 1 .  

Nishozono, Y. ,  Ohishi, A . .  Saw� T.  & M urata, 
M. ,  1 982, Radiolarian f�l l l na from the 
Paleozoic and Mesozo ic format ions, 
distributed along the mid- stream of Kuma 
River, Kyushu Japan, In:  Proceed i ngs of the 
First Japanese Radiolarian Sym pos ium,  News 
of Osaka Micropaleonto logists, Special 
Valurne No. 5 ,  pp. 3 1 1 -326. 

Nishizono, Y.  & Murata, M ., 1 983 , Pre l iminary 
studies on the sed imentary facies and 
Radiolarian biostratigraphy of Pa lcozoic and 
Mesozoic sediments, exposed a l ong the m id­
stream of the Kuma River, Kyush u.  Japan, 
Kumomoto J. Sei . Geol . .  V o l .  1 2 . pp.  1 -40. 

Norman, T., 1 972, Ankara-Yahs ihan bo lgesinde 
Ust Kreatese-Alt Ters i yer istifinin 
stratigrafisi, Turkiye Jeoloj i  �uru m u  Bulteni, 
Vol . 1 5, pp. 1 80-276 (in Turkish). 

Norman, T., 1 973 , Ankara m e l anj in  i n  yapisi 
hakkinda, In: Papers, Congrcss of earth 
sciences on the occas ion of thc fiftieth 
anniversary of the Turkish Repu b l i c .  Ankara, 
Mineral Research and Exp l orat ion  I nst itute of 
Turkey, Doyuran, S . ,  ed . ,  pp.  78-95 (in 
Turkish). 

Obradovic, J .  & Gorican, S.. 1 988, S i l iceous 
deposits in Yugoslavia; Occ u rrcnccs.  types 
and ages, In: S i l iceous Depos its of the  Tethys 
and Pacific Region, H e i n ,  J. R. and 
Obradovic, J ., eds. ,  Springer-Verlag. pp. 5 1 -

64. 

Otsuka, T., Kaj ima, M. & Hor i .  R . .  1 992, The 
Batinah Ol istostrome of the Oman Mountains 
and Mesozoic Radiolarians. N ews of Osaka 
Micropaleontologists, S pec ia l Vo l tun e No. 8, 
pp. 2 1 -34.  

Ozgul, N ., 1 969. Konya N 28 c4 paftasi ,  Maden 
Tetkik ve Arama Genel Mudurlugu, Jeoloj i  
Etudleri Dairesi Arsivi  (Unpublished). 

Ozgul, N. ,  1 97 1 ,  Orta Toroslarin kuzey 
kesiminin gelisim inde blok hareketlerinin 
onemi, Turkiye JeoJoj i  Kurumu Bulteni, Vol. 
1 4, pp. 75-87 (in Turkish). 

Ozgul ,  N., 1 976, Toroslarin bazi temel jeoloj ik 
ozel likleri, Turkiye Jeoloj i  Kurumu Bulteni, 
Vol .  1 9, pp . 65-78 (in Turkish). 

Ozgul, N., 1 983 .  Alanya bolgesinin jeoloj isi, 
Istanbul U n iversitesi, Fen Fakultesi ,  Doktora 
Tezi, 1 3 5  p. (unpublished) (in Turkish). 

Ozgul, N . ,  1 984a, Stratigraphy and tectonic 
evolution of the Central Taurides, In:  
Geology of the Taurus Belt, Tekeli, 0. and 
Goncuoglu,  C. ,  eds., International 
Symposium 26-29 September 1 983 , Ankara, 
pp. 77-90. 

Ozgul, N.,  1 984b, Alanya Teetonic penceresi ve 
Bati Kesiminin Jeolojisi, In: Ketin 
Sempozyumu, Turkiye Jeoloj i  Kurumu, pp. 
97- 1 20 (in Turkish). 

Ozgul, N ., 1 997, Bozkir-Hadim-Taskent (Orta 
Toroslarin kuzey kesimi) dolayinda yer alan 
tektono-strati grafik birl iklerin stratigrafisi, 
Maden Tetkik ve Arama Dergisi, Vol . 1 1 9, 
pp. 1 1 3- 1 74 (in Turkish). 

Ozgul, N .  & Arpat, E.,  1 973 , Structural units of 
the Taurus orogenic belt and their 
continuat ion in neighbouring regions : 
selection of papers on the Eastem 
Mediterraneall region, presented at the 23 rd 
congress of CIESM in Athens, Bul l .  Geol .  
Soc. Greece . 1 0- 1 ,  pp .  1 55- 1 64.  

Ozturk, E. M .,  Ocal, H. ,  Taskiran, A., Bulduk, 
A., Cel ik, 8. ,  Metin, T., Keskin, 0., Kadir, 
S ., Dager, Z., Catal, 0., Keskin, A. ,  Gokten, 
A., Hakyemez, A. & Girgin, I . ,  1 99 1 ,  Orta 
Toroslarin jeoloj isi (Alanya 028 c l -c2; 029 

d3-d4; P29 a2-a3-b 1 ), Maden Tetkik ve 
Arama Genel Mudurlugu, Report No: 930 1 ,  

Ankara (unpublished) (in Turkish). 

Ozturk, E. M ., Akdeniz, N., Bedi, Y., Sonmez, 
1 . , Usta, M ., Kuru, K. & Erbay, G., 1 995,  

Alanya napinin stratigrafisine farkl i  bir 

1 97 



yaklasim, Turkiye Jeoloj i  Kurumu ßulteni, 
Vol. 20, pp. 2- 1 0  (in Turk ish). 

Ozyardimci, N.,  1 973, Sogutl uyayla (Alanya) 
dolayinin jeoloj isi, Maden Tctk ik  ve Arama 
Genel Mudurlugu, Repmt Geology 
Department Archive No:  1 20� Ankara 
(Unpublished) (in Turkish). 

Pessagno, E. A. Jr., 1 969, The 
Neosciadiocapsidae, a new fam i ly of Upper 
Cretaceous Radiolaria, Bu l l et ins of American 
Paleontology, Vol . 56, No. 253 , pp. 3 77-439. 

Pessagno, E. A.  Jr., 1 97 1 ,  Jurass ie & Cretaeeous 
Hagiastridae from the B lake Bahama Basin 
(Site 5A, JOIDES Leg 1 )  and the Great 
Valley Sequence, Californ ia Coast Ranges, 
Bulletins of American Paleonto logy� Yol .  60, 
No. 264, pp. 1 -83 . 

Pessagno, E. A. Jr., 1 973, Upper Cretaeeous 
Spumellarina from the Great Valley 
Sequence, California Coast Ranges, Bul letins 
of American Paleontology, Vol . 63 , No. 276, 
pp. 49- 1 03 .  

Pessagno, E .  A .  Jr., 1 977, U pper J urassie 
Radiolaria and Radiolarian b iostrat igraphy of 
the Cal ifornia Coast Ranges, 
Micropaleontology, Vol .  2 3 ,  N o .  I .  pp. 56-
1 1 3 .  

Pessagno, E .  A .  Jr., Finch, vV. & Ab bot, P .  L., 
1 979, Upper Triassie Rad io laria from San 
Hipolito Formation, Baja Cal ifornia, 
M icropaleontology, Vo l . 25 ,  No.  2, pp.  1 60-
1 97 .  

Pessagno, E .  A .  Jr. & Biome, C .  0 . ,  1 980, Upper 
Triassie and Jurassie Pantanel l i i nne from 
California, Oregon and Brit i sh Columbia, 
Micropaleontology, Vol . 26.  N o .  3 ,  pp. 225-
273 . 

Pessagno, E. A. Jr. & Poisson, A. ,  1 9 S I .  Lower 
Jurassie Radiolaria from the Gumuslu 
Allochthon of Southwestern Turkey 
(Taurides Occidentales), Bul letin of the 
Mineral Research and Explorat ion I nstitut of 
Turkey, Vol. 92, pp. 47-69. 

Pessagno, E. A.  Jr. & Whalen, P.  A ., 1 982, 
Lower-Middle Jurass ie Rad iolaria 
(Multierytid Nassel lar i ina) from Ca I i fornia, 

east-eentra l Oregon and the Queen Charlotte 
Islands, B .  C., Micropaleontology, Vol. 28, 
No. 2, pp. l 1 1 - 1 69.  

Poisson, A. ,  1 977, Recherehes geologiques dans 
les Taurus occidentales (Turquie ), These . 
Univ. Paris-Sud Orsay, 795 p. 

Poisson, A. ,  Akay, E.,  Dumont, J .  F. & Uysal, 
S., 1 984, The Isparta Angle: A Mesozoic 
paleorift in the western Taurides, In: Geology 
of the Taurus Belt, Tekeli, 0. and Goncuoglu, 
C., eds., International Symposium, 26-29 
September 1 983, Ankara, pp. 1 1 -26. 

Ramovs, A. & Goriean, S . ,  1 995, Late Anisian­
Early Lad inian Radiolarians and conodonts 
from Smarna Gora near Ljubluna, Slovenia, 
Razprave 4, Razrsozu, 36, 9, pp. 1 79-22 1 .  

Reuber, I . ,  1 982, Generations suecessives de 
fi lons grenus dans le eomplexe ophiolitique 
d'Antalya (Turquie ), Origine evolution et 
mechan ismes d' injeetion des l iquides, These 
U. E. R. des Seiences Terre, Strasburg, 245 p. 

Reuber, 1 . , 1 984, Mylonitie ductile shear zones 
within tectonites and cumulates as evidence 
for an oeeanie transform fault in the Antalya 
ophiol ite, SW Turkey, In :  The Geological 
Evolution of the Eastern Mediterranean, 
Robertson,  A. H. F and Dixon, J. E., eds., 
Geologica l Soeiety of London, Special 
Publ ieation No. 1 3 ,  pp. 3 1 9-334. 

Rieou, L., 1 980, La teetonique de eoin et Ia 
genese de l'arc egeen, Revue de Geologie 
Dynamique et de Geographie Physique, Vol. 
22, Fase. 2,  pp. 1 47- 1 55 .  

Ricou, L., Agryriadis, I .  & Lefevre, R., 1 974, 
Proposition d'une origine interne pour les 
nappes d' Antalya et al massif d' Alanya 
(Taurides oecidentales, Turquie ), Bul letin . de 
Ia Soeiete Geologique de Franee, (7), Vol. 1 6, 
No. 2, pp. 1 07- 1 1 1 . 

Ricou, L., Agryriadis, I. & Mareoux, J., 1 975 ,  
L'Axe Ca leaire du Taurus, un al ignement de 
fenetres arabo-afriacaines sous des nappes 
radiolarit iques ophiol itiques et 
metamorph iques, Bul letin de Ia Societe 
Geologique de Franee, (7), t. 1 7, No. 6, pp. 
1 024- 1 043 . 

1 98 



Ricou, L.,  Marcoux, J. & Poisson. A.,  1 979, 
L'allochtonie des Bey Dag lari  orientaux. 
Reconstruction pal inspast ique des taurides 
occidentales, Bulletin de Ia  Societe 
Geologique de France, (7), t. 2 1 ,  No.  2, pp. 
1 25- 1 33 .  

Robertson, A. H .  F . ,  1 993, Mesozoic-Tertiary 
sedirnentary and tecton ic e\'ol ut ion of 
Neotethyan carbonate platforms, margins and 
small ocean basins in the Antalya Complex of 
Southwest Turkey, Special Publ icat ions Int. 
Ass. Sediment, Vol . 20, pp. 4 1 5-462 . 

Robertson, A. H. F. & Woodcock .  N .  A . . 1 980, 
Strike-slip related Sed imentat ion in the 
Antalya complex, · SW Turkey, Special 
Publications, Int. Ass. Sed i ment� Vol . 4, pp. 
1 27- 1 45 .  

Robertson, A. H.  F. & Woodcock.  N .  A . .  1 98 l a, 
Alakircay group, Antalya Com p lex, SW 
Turkey, A deformed Mesozoic carbonate 
margin, Sedimentary Geo logy, Vol .  30, pp. 
95- 1 3 1 .  

Robertson, A. H. F. & Woodcock.  N .  A . .  1 98 l b, 
Godene Zone, Antalya Com plex, Vo lcanism 
and sedimentation along a Mesozoic 
continental margin, SW Turkey, Geologische 
Rundaschau, Vol . 70, No. 3 ,  pp.  1 1 77- 1 2 1 4 . 

Robertson, A. H. F. & Woodcoc k.  N .  A . ,  1 98 l c, 
B ilalyeri group, Antalya Complex, dcpos ition 
on a Mesozoic passive cont i nenta l margin, 
Southwest Turkey, Sed imentology, Vol .  28, 
pp. 3 8 1 -399. 

Robertson, A. H. F. & Woodcock, N. A., 1 982, 
Sedimentary history of the southwestem 
segment of the Mesozoic-Te t1iary Antalya 
continental margin, south-western Turkey, 
Eclogae Geol . Helvetica, Vo l . 7 5 ,  No.  3, pp. 
5 1 7-562.  

Rust, D., 1 892, Beiträge zur Kenn tn iss der 
fossilen Radiolarien aus Geste i nen der Trias 
und der palaeozoischen Sch ichten, 
Paleontolographica, Vol .  3 8. pp. 1 07- 1 92. 

Sashida, K. & Igo, H ., 1 992,  Triassie 
Radiolarians from a I imestone exposed at 
Khao Chiak near Phattha l u ng.  Southern 
Thailand, Transactions and Proceed ings 

Palaeontological Soc iety of Japan, N. S ., No. 
1 68, pp. 1 296- 1 3 1 0 . 

Sashida, K., Nishimura, H., Igo, H., Kazamo, S .  
& Kamata, Y. ,  1 993 , Triassie Radiolarian 
faunas from Kiso-fukushima, Kiso 
Mountains, central Japan, Science Reports of 
the Institute of Geoscience, University of 
Tsukuba, Section B, Geological Sciences, 
Vol .  1 4, pp. 77-97. 

Sato, T., N ish izono, Y. & Murata, M., 1 982, On 
the Jurassie Radiolarian faunas from the 
Shakumasan Formation, In :  Proceedings of 
the First Japanese Radiolarian Symposium, 
News of Osaka Micropaleontolagists, Special 
Valurne No. 5 ,  pp. 30 1 -3 1 0 . 

Sato, T., Murata, M. & Yoshida, H., 1 986, 
Triassie ta Jurassie Radialarian 
biostratigraphy in the southem part of 
Chichibu terrane of Kyushu, Japan, News of 
Osaka M icropaleontologists, Special Valurne 
No. 7, pp. 9-23 . 

SeneJ, M., 1 978, Antalya, 0 24 c3 paftasi, 
Maden Tetkik ve Arama Genel Mudurlugu, 
Jeoloj i  Etudleri Dairesi Arsivi (Unpublished). 

SeneJ, M., 1 980, Finike-Kumluca-Kemer (Teke 
Toroslari) dolayinin jeoloj isi, Antalya, 
Maden Tetkik ve Arama Genel Mudurlugu, 
Report No:  6874, 1 1 4 p. (unpublished) (in 
Turkish). 

Senel, M., 1 984, Discussion on the Antalya 
nappes, I n :  Geology of the Taurus Belt, 
Tekeli, 0. & Goncuoglu, C. ,  eds. ,  
International Symposium 26-29 September 
1 983 , Ankara, pp. 4 1 -52.  

Senel,  M., 1 986a, Alakircay grubu, Kumluca 
zonunun l itostratigrafi ozell ikleri ve yasi, 
Guneybati Antalya-Turkiye, Maden Tetkik ve 
Arama Dergisi, Vol . 1 03/ 1  04, pp. 1 5 1 - 1 53 (in 
Turkish). 

Senel, M., 1 986b, Tahtal idag (Antalya) ve 
dolayinin  jeolojisi, I stanbul Universitesi Fen 
Bi l imleri Enstitusu, Doktora Tezi, 232 p. 
(unpubl ished) (in Turkish). 

SeneJ, M., 1997a, 1 / 1 00000 olcekli Turkiye 
Jeoloj i  Haritalari, Antalya-M 1 0-M 1 1 
paftalari, Maden Tetkik ve Arama Genel 

1 99 



Mudurlugu Yayinlari, No.  6, 1 7  p. (in 
Turkish). 

Senel, M., 1 997b, 1 1 1 00000 olcek l i  Turkiye 
Jeoloj i  Haritalari, Anta lya-L l 0 paftasi, 
Maden Tetkik ve Arama Gene! Mudurlugu 
Yayinlari, No. 7, 22 p. ( in  Turki sh). 

· 

. Senel, M. ,  1 997c, 1 / 1 00000 olcek l i  Turkiye 
Jeoloj i  . Haritalari, Anta lya- L 1 1  paftasi, 
Maden Tetkik ve Arama Genel l\1 udurlugu 
Yayin lari, No. 8, 1 5  p. ( in  Turkish). 

Senel, M.,  1 997d, 1 1 1 00000 o lcekl i Turkiye 
Jeoloj i  Haritalari, Isparta K I I  paftasi , Maden 
Tetkik ve Arama Genel tvt udurlugu 
Yayinlari, No. 1 1 , 2 1  p. ( i n  Turk ish ) .  

Senel, M. ,  Kengi l ,  R . ,  Unverd i ,  M. ,  Gozler, M. 
Z. & Serdaroglu, M. ,  1 9 8  L Teke Toroslari 
guneydogusunun jeoloj is i ,  l'vladcn Tetkik ve 
Arama Dergisi, Vol. 95/96, pp. 1 3-43 (in 
Turkish). 

Senel, M., Dalkilic, H. ,  Ged ik,  I . , Serdaroglu, 
M.,  Bolukbasi, S ., Metin, S . , Esenturk, K., 
Bi lgin, A. Z., Uguz, M .  F., Korucu, M. & 
Ozgul, N. ,  1 992, Egird i r-Yen isarbademli­
Gebiz ve Geris-Kopru lu ( I spat1a-Antalya) 
arasinda kalan alan larin jeoloj isi ,  Maden 
Tetkik ve Arama Genel Mudurlugu, Report 
No: 9390, 559 p. (unpubl i shed) ( i n  Turkish). 

Senel, M., Gedik, 1 . ,  Dalki l ic ,  H., Serdaroglu, 
M.,  B i1gin, A. Z. ,  Uguz, M .  F . :  Bolukbasi, S ., 
Korucu, M.  & Ozgul, N . , 1 996, lsparta 
buklumu dogusunda, otokton ve al lokton 
birimlerin stratigrafisi (Bati  Toroslar), Maden 
Tetkik ve Arama Dergis i ,  Vol .  1 1 8;  pp. 1 1 1 -
1 60 (in Turkish). 

Sengor, A. M. C. & Yilmaz. Y . , 1 98 1 ,  Tethyan 
evolution of Turkey: a p late tectonic 
approach, Tectonophysics. Vol . 75, pp. 1 8 1 -
24 1 .  

Sengor, A .  M .  C. ,  Yi lmaz, Y. & Sungurlu, 0., 
1 984, Teetonics of the Med iterranean 
C immerides: Nature and evolution of the 
westem termination of Pa laeotethys, In: The 
Geological Evolution of the Eastern 
Mediterranean, Robertson, A .  H. F. & Dixon, 
J .  E., eds. ,  Geological Soc icty of London, 
Special Publication No. I 3 .  pp. 77- 1 1 2 . 

Sestini ,  G . , 1 97 1 ,  The relation between flysch 
and serpentinites in north Centrat Turkey, In: 
Geology and History of Turkey, Campbell, 
A.S. ed. ,  The Petroleum Exploration Society 
of Libya, Tripoli, pp. 369-3 83 . 

· 

Sonmez, 1 . ,  1 995, Konya 0 28 c3 paftasi, Maden 
Tetkik ve Arama Gene) Mudurlugu, Jeoloj i  
Etudleri Dairesi Arsivi (Unpublished). 

Spor Ii, K. B. & Aita, Y . , 1 988, Field trip guide 
to Waipapa basement rocks, Kawakawa Bay, 
Auckland. Workshop of Radiolaria 1 988, 
Geologica l Society of New Zealand 
M iscellaneous Publications 39, 27 p.  

Sugiyama, K . ,  1 992, Lower and Middle Triassie 
Radiolarians from Mt. Kinkazan, Gifu 
Prefecture, centrat Japan, Transactions and 
Proceed ings Palaeontological Society of 
Japan, N .  S ., No. 1 67, pp. 1 1 80- 1 223 . 

Sugiyama, K., 1 997, Triassie and Lower Jurassie 
Radiolarian biostratigraphy in the siliceous 
claystone and bedded chert units of the 
southeastern Mino Terrane, Central Japan, 
Bul letin of the Mizunami Fossil Museum, 24, 
pp. 79- 1 93 .  

Takashima, K. & Koike, T., 1 982, Triassie 
Radiolarian faunas in chert from some areas 
in Japan,  In:  Proceedings of the First 
Japanese Radiolarian Symposium, News of 
Osaka M icropaleontologists, Special Volume 
No. 5, pp. 45-50. 

Turkunal, S., 1 969, Toros daglarinin kuzeyde 
Beysehir  i le guneyde Oymapinar (Homa) 
koyu enlemleri, doguda Guzelsu bucagi i le 
batida Ki rkkavak koyu boylamlari arasinda 
kalan kes iminin jeoloj isi ,  EIE, Ankara (in 
Turkish). 

Tuzcu, N . , 1 972, Etude m inerologique et 
petrograph ique de Ia n:!gion de Baskisla dans 
le Taurus occidental Karaman (vi layet de 
Konya, Turquie ), Memoire du Departement 
de Minerologie de I'Universite de Geneve, 
No. 1 ,  1 06 p. 

Ulu, U., 1 983 , Sugozu-Gazipasa (Antalya) 
alaninin jeoloj i  incelemesi, Jeoloj i  
Muhend isl igi, Vol . 1 6, pp. 3 - 8  (in Turkish). 

200 



Ulu, U. ,  1 989, Gazipasa (Antalya Il i) bolgesinin 
jeolojisi, Istanbul Universitesi Fen Bil imleri 
Enstitusu Doktora Tezi, 209 p. (in Turkish). 

Unalan, G.,  1 98 1 ,  Ankara guneybatisindaki 
"Ankara Melanji'nin stratigrafisi, In: Ic 
Anadolu'nun Jeoloj isi Sempozyumu, Oygur, 
V. ,  Soysal, Y .  & Terlemez, I .  eds. ,  Turkiye 
Jeoloji Kurumu, 35  th. Sei. and Tech. 
Meeting, pp. 46-52 (in Turkish). 

Waldron, J .  W. F., 1 982, Antalya karmasigi 
kuzeydogu uzaniminin Isparta bolgesindeki 
stratigrafisi ve sedimenter evrimi, Maden 
Tetkik ve Arama Dergisi, Vol .  97/98, pp. 1 -
20 (in Turkish). 

Waldron, J. W. F., 1 984, Structural history of the 
Antalya complex in the " Isparta Angle" 
Southwest Turkey, In: The Geological 
Evolution of the Eastern Mediterranean, 
Robertson, A. H. F. & Dixon, J. E., eds.,  
Geological Society of London, Special 
Publication No. 1 3 , pp. 273-286. 

Whitechuch, H., Juteau, T. & Montigny, R., 
1 984, Role of the Eastern Mediterranean 
ophiolites (Turkey, Syria, Cyprus) in the 
history of the Neo-Tethys, In:  The Geological 
Evolution of the Eastern Mediterranean, 
Robertson, A. H. F. & Dixon, J. E., eds., 
Geological Society of London, Special 
Publ ication No. 1 3 , pp. 3 0 1 -3 1 8 . 

Wisniowski, T., 1 889, Beitrag zur kennits der 
Mikrofauna aus den Oberjurassichen 
Feuersteinknol len der Umgagend von 
Krakau, Jahrb. Kaiserl. Kgl . Geol. Reihstant, 
Wien, Vol . 38,  No. 3 ,  pp. 657-702. 

Woodcock, N.  H. & Robertson, A. H. F., 1 977, 
Imbricate thrust belt tectonics and 
sedimentation as a guide to emplacement of 
part of the Antalya complex, SW Turkey, In: 
S ixth International Col loquium on Aegean 
Region, Izdar, E. & Nakoman, E., eds., Piri 
Reis International Contribution Series 
Publication No. 2, pp. 66 1 -670. 

Woodcock, N. H. & Robertson, A. H. F ., 1 982, 
Wrench and thrust tectonics along a 
Mesozoic-Cenozoic continental margin, 
Antalya Complex, SW Turkey, Journal of 

Geological Society of London, Vol. 1 39, pp. 
1 47- 1 65 .  

Yalcinkaya, S ., Ergin, A.,  Afsar, 0 .  P.,  Dalkil ic, 
H., Taner, K. & Ozgonul, E., 1 986, Bati 
Toroslarin Jeoloj i  Raporu, Maden Tetkik ve 
Arama Genel Mudurlugu, Report No. 7898 
(unpubl ished) (in Turkish). 

Yang, Q. & Mizutani, A., 1 99 1 ,  Radiolaria from 
the Nadanhada Terrane, Northeast 

·
China, 

Journal of Earth Sciences, Nagoya 
University, Vol .  3 8, pp. 49-78 . 

Yao, A.,  1 982, Middle Triassie to Early Jurassie 
Radiolarians from the Inuyama Area, Central 
Japan, Journal of Geoscience, Osaka City 
University, Vol. 25,  pp. 53-70. 

Yao, A.,  Matsuda, T. & Isozaki, Y . , 1 980, 
Triassie and Jurassie Radiolarians from the 
Inuyama area, centrat Japan, Journal of 
Geoscience, Osaka City University, Vol. 3 ,  
No. 4 ,  pp. 1 35- 1 54. 

Yao, A., Matsuoka, A. & Nakatani, T., 1 982, 
Triassie and Jurassie Radiolarian assemblage 
in the southwest Japan, In: Proceedings of the 
First Japanese Radiolarian Symposium, News 
of Osaka Micropaleontologists, Special 
Valurne No. 5, pp. 27-43 (In Japanese with 
English Abstract). 

Yeh, K., 1 987, Taxonomie studies of Lower 
Jurassie Radiolaria from East-Central 
Oregon, Bulletin of the National Museum of 
Natural Science, Taichung, Taiwan, No. 2, 
1 69 p. 

Yeh, K., 1 989, Studies of Radiolaria from the 
Fields Creek Formation, East-Central 
Oregon, USA, Bul letin of the National 
Museum of Natural Sciences, Taiwan, No. 1 ,  
pp. 43- 1 1 0. 

Yeh, K.,  1 990, Taxonomie studies of Triassie 
Radiolaria from Busuanga Island, 
Phil ippines, Bulletin of the National Museum 
ofNatural Sciences, Taiwan, No. 2, pp. 1 -63 . 

Yeh, K., 1 992, Triassie Radiolaria from Uson 
Island, Phi lippines, Bulletin of the National 
Museum of Natural Sciences, Taiwan, No. 3 ,  
pp. 5 1 -9 1 . 

20 1 



Yeh, K.  & Cheng, Y.,  1 996, An Upper Triassie 
(Rhaetian) Radiolarian Assemblage from 
Busuanga Island, Philippines, Bulletin of the 
National Museum of Natural Sciences, 
Taiwan, No. 7, pp. 1 -43 . 

Yilmaz, P. 0., 1 978, Alakircay Unit of the 
Antalya Complex (SW Turkey), an example 
of ocean floor obduction, M. A Thesis, Bryn 
Mawr Collage, 9 1  p. (unpublished). 

Yilmaz, P. 0., 1 98 1 ,  Geology of the Antalya 
Complex, SW Turkey, Ph. D. Dissertation, 
Austin, The University of Texas, University 
Microfilms International, 820828 1 ,  268 p. 
(unpublished). 

Yilmaz, P. 0., I 984a, The Alakircay Unit, 
Antalya Complex, a tectonic en.igma, In: 
Geology of the Taurus Belt, Tekel i ,  0. & 
Goncuoglu, C. ,  eds.,  International 
Symposium 26-29 September 1 983, Ankara, 
pp. 27-40. 

Yi lmaz, P. 0., 1 984b, Fossi l and K-Ar data for 
the age of the Antalya Complex, SW Turkey, 
In: The Geological Evolution of the Eastern 
Mediterranean, Robertson, A. H. F .  & Dixon, 
J. E., eds. ,  Geological Society of London, 
Special Publication No. 1 3 ,  pp. 335-348. 

Yilmaz, P. 0., Maxwell ,  J. C .  & Meuhiberger, 
W. R., 1 98 1 ,  Antalya Kompleksinin yapisal 
evnm1 ve Dogu Akdeniz'deki yeri, 
Yerbil imleri Dergisi, Vol . 7, pp. 1 1 9- 1 2T (in 
Turkish). 

Yi lmaz, P. 0. & Maxwell, J. C. ,  1 982, K-Ar 
investigations from Antalya Complex 
ophiolites, SW Turkey, Ofioliti, 2/3 , pp. 527-
538. 

Yoshida, A., 1 986, Upper Triassie to Lower 
Jurassie Radiolarian biostratigraphy in 
Kagamigahara City, Gifu prefecture, Central 
Japan. Journal of Earth Science, Nagoya 
University, Vol . 34, pp. 1 -2 1 .  

202 



PLATES 

203 



PLATE 1 

Scanning electron micrographs of Spumellaria-Fami ly Actinommidae from Taurus Mountains. Py. :  
· Pyritized Radiolaria. 

Figures I -2 Carina/Jeliosoma carinata (KOZUR & MOSTLER) 

I .  Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, middle Carnian, x 200, 

2. Sampie no. 97-UKT- I 3 8, Yaylakuzdere Measured Section from the Alakircay Nappe of 
the Antalya Nappes, early Norian (E. abneptis Con. Z.), Py.,  x 200. 

Figures 3-4 Ka1Jlerospl1aera ? aspinosa KOZUR & MOCK 

Yaylakuzdere Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
3 .  Sampie no. 97-UKT- I 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
4. Sampie no. 97-UKT- I 28, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 5-6 Kalllerospllaera kemerensis adentatus n. sp., n.  subsp. 

Yaylakuzdere Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
5 .  Holotype, sample No. 97-UKT- I 3 8, early Norian (E. abneptis Con. Z.), Py.,  x I 00, 
6. Paratype, sample No. 96-UKT-662, early Norian (E. abneptis Con. Z.), Py.,  x I 00. 

Figures 7-9 Ka/Jlerospllaera kemerensis kemerensis n. sp., n.  subsp. 
Yaylakuzdere Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
7. Holotype, sample no. 97-UKT- I 3 7, early Norian (E. abneptis Con. Z.), Py., x I SO, 
8. Paratype, sample no. 97-UKT- I 37, early Norian (E. abneptis Con. Z.), Py., x I SO, 
9 .  Paratype, sample no. 97-UKT- I 3 8, early Norian (E. abneptis Con. Z.), Py., x 1 50. 

Figure I 0 Kalllerospllaera longispinosa KOZUR & MOSTLER 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, middle Carnian, x 1 00. 

Figures 1 1 - 1 2  Kalllerospllaera norica KOZUR & MOCK Group 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 1 . Specimen with long primary spines, sample no. 97-UKT- I 37, early Norian (E. abneptis 

Con. Z.), Py., x 1 50, 
1 2 . Specimen with short and thick primary spines, sample no. 96-UKT-676, early Norian (E. 

triangularis Con. Z.), x 1 00. 
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PLATE 2 

Scanning eiectron micrographs of Spumellaria-Fami iy Stylosphaeridae from Taurus Mountains. 
Py. :  Pyritized Radioiaria. 

Figures 1 -2 Dumitricaspllaera simplex n. sp. 
Haciyunusiar Measured Section from the Hugiu Unit of the Beysehir-Hoyran Nappe, 
I. Hoiotype, sampie no. 96-UKT-707, middie Camian, x 1 00, 
2. Paratype, sample no. 96-UKT-707, m iddle Carnian, x 1 50. 

Figures 3-4 Dumitricaspllaera sp. A 
Sugozu Measured Section from the Aiakircay Nappe ofthe Antaiya Nappes, 
3. Sampie no. 94-UKT-42, Iate Ladinian (M cochleatal S. jluegeli Rad. Subz.), x 350, 
4 .  Sampie no. 96-UKT-526, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), x 200. 

Figures 5-6 Spongosty/us carnicus KOZUR & MOSTLER 
5 .  Sampie no. 97-UKT- 1 3 7, Yayiakuzdere Measured Section from the Aiakircay Nappe of 

the Antalya Nappes, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
6. Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 

Beysehir-Hoyran Nappe, m iddie Carnian, x 1 00. 

Figures 7-8 Spongostylus tortilis KOZUR & MOSTLER 
7. Sampie no. 96-UKT-53 1 ,  Sugozu Measured Section from the Alakircay Nappe of the 

Antaiya Nappes, Iate Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 1 50, 
8. Sampie no. 96-UKT-707, Haciyunusiar Measured Section from the Huglu Unit of the 

Beysehir-Hoyran Nappe, m iddle Camian, x 1 00. 

Figures 9- 1 0  Vinassaspongus erendili n. sp. 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 

9. Holotype, sample no. 96-UKT-55 1 ,  early Camian (Base of the T. kretaensis Rad. Z.), 
X 200, 

1 0 . Paratype, sampie no. 96-UKT-5 50, early Carnian (Base of the T. kretaensis Rad. Z.), 
X 200. 

Figures 1 1 - 1 2  Vinassaspongus subsplraericus KOZUR & MOSTLER 
1 1 . Sampie no. 96-UKT-707, Haciyunusiar Measured Section from the Huglu Unit of the 

Beysehir-Hoyran Nappe, m iddle Carnian, x 200, 
1 2 . Sampie no. 96-UKT-526, Sugozu Measured Section from the Aiakircay Nappe of the 

Antaiya Nappes, Iate Ladinian (M cochleata/ S. jluege/i Rad. Subz.), x 200. 

Figure 1 3  Zllamojdaspllaera latispinosa KOZUR & MOSTLER 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran-Nappe, m iddle Camian, x 200. 
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PLATE 3 

Scanning electron micrographs of Spumellaria-Fami ly Triposphaeridae and Capnuchosphaeridae 
from Taurus Mountains. Py. :  Pyritized Radiolaria. 

Figure I Fontinel/a habros CARTER 
Sampie no. 98-UKT- 1 3 , Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figure 2 Fonfine/la injlata CARTER 
Sampie no. 98-UKT- I 6, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figure 3 Fontinel/a sp. aff. F. /ouisensis CARTER 
Sampie no. 98-UKT- I 5, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figures 4-5 Capnuclzosphaera colemani BLOME Group 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Specimen with one of the tumidispinae is pathalogic, sample no. 97-UKT- I 37, early 

Norian (E. abneptis Con. Z.), Py., x 200, 
5. Sampie no. 97-UKT- I 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x I 50. 

Figures 6-7 Capnuchosplzaera concava DE WEVER 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
6. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
7. Sampie no. 98-UKT-48,  early Norian (E. abneptis Con. Z.), Py. ,  x I 50 .  

Figures 8-9 Capnuclzosplzaera constricta (KOZUR & MOCK) 
Y ay lakuzdere Measured Section from the Alakircay N appe of the Antalya N appes, 
8. Specimen with one of the tumidispinae is pathalogic, sample no. 98-UKT-6 I ,  early Norian 

(E. abneptis Con. Z.), Py., x 1 50, 
9. Sampie no. 98-UKT-68, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50 .  

Figures I 0- 1 1  Capnuchosphaera crassa YEH 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
I 0. Sampie no. 97-UKT- I 23,  early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
1 1 . Sampie no. 97-UKT- I 3  7, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50. 

Figures 1 2- I 3  Capnuchosphaera deweveri KOZUR & MOSTLER 
Y aylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 2 . Sampie no. 97-UKT- 1 3  7, early Norian (E. abneptis Con. Z.), Py. ,  x I 00, 
1 3 .  Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py. ,  x I 50. 

Figure I 4  Capnuchosphaera lea DE WEVER 
Sampie no. 98-UKT-48, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 1 50. 
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PLATE 4 

Scann ing electron micrographs of Spumellaria-Fami ly Capnuchosphaeridae from Taurus 
Mountains. Py. : Pyritized Radiolaria. 

F igure 1 Capnuclzospllaera /enticulata PESSAGNO 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figure 2 Capnucllosplzaera silviesensis BLOME Group 
Sampie no. 96-UKT -676, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. triangularis Con. Z.), x I 00. 

Figure 3 Capnucllospllaera tlleloides DE WEVER 
Sampie no. 98-UKT-48, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con . Z.), Py, x 1 50 .  

Figures 4-5 Capnuclzospllaera triassica DE WEVER 
Haciyunuslar Measured Section from the Huglu Unit of the Beysehir-Hoyran Nappe, 
4. Sampie no. 96-UKT-707, middle Camian, x I OO, 
5. Sampie no. 96-UKT-707, middle Camian, x I OO .  

Figures 6-7 Capnuclzospllaera tricornis DE WEVER 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
6. Sampie no. 98-UKT-59, early Norian (E. abneptis Con. Z.), Py. ,  x I 50, 
7.  Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 1 50. 

F igure 8 Capnuclzospllaera sp. A 
Sampie no. 96-UKT-672, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 240. 

Figure 9 Capnucllospllaera sp. B 

Sampie no. 97-UKT- 1 3 7, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures I 0- 1 3  Dicapnucllosplzaera carterae n. gen. ,  n. sp . 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 0 . Holotype, sample no. 98-UKT-48, early Norian (E. abneptis Con . Z.), Py. ,  x 1 50, 
1 1 . Paratype, broken tumidispina showing the detai l of inner structure, sample ·no. 97 UKT­

I 23 ,  early Norian (E. abneptis Con. Z.), Py., x 200, 
1 2 . Detail photographs showing the double layered cortical shell, same as fig. 1 0, x 500, 
1 3 . Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.) ,  Py. ,  x 200. 
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PLATE 5 

Scanning electron micrographs of Spumellaria-Family Capnuchosphaeridae from Taurus 
Mountains. Py. :  Pyritized Radiolaria. 

Figures 1 -2 Dicapnucllosp/1aera elegans n. gen., n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Holotype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con . Z.), Py., x 1 50, 
2 .  Paratype, sample no. 98-UKT-48, early Norian (E. abneptis Con. Z.), Py., x 1 50 .  

F igures 3-6 Dicapnuchospllaera sengori n.  gen., n .  sp. 
Y aylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
3 .  Holotype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py., x 1 50, 
4 .  Paratype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con . Z.), Py., x 1 50, 
5. Paratype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py., x 1 50, 
6 .  Paratype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py., x 1 50. 

F igure 7 Dicapnuclzosplzaera sp. A 
Sampie no. 97-UKT - 1 3  7, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con . Z.), Py., x 1 50 .  

F igures 8-9 Monocapnucllosphaera gracilis n. gen., n.  sp. 
Y aylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
8. Holotype, sample no. 98-UKT-59, early Norian (E. abneptis Con. Z.), Py., x 1 50 .  
9. Paratype, size of the cortical shel l slightly smaller due to bad preservation, sample no.  96 

UKT-676, early Norian (E. triangularis Con. Z.), x 1 50, 

Figures 1 0- 1 1 Monocapnucllosphaera injlata n. gen., n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 0 . Holotype, sample no. 97-UKT- 1 28, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
1 1 . Paratype, specimen with two broken triradiate primary spines, sample no. 98-UKT-59, 

early Norian (E. abneptis Con. Z.), Py., x 200, 

Figures 1 2- 1 5  Monocapnuchosphaera longispina n. gen., n. sp. 
Y aylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
12 .  Holotype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py., x 1 50, 
1 3 . Detai l of cortical shel l, same as fig. 1 2, x 500, 
1 4 . Paratype, specimen with two broken triradiate primary spines, sample no. 98-UKT- 6 1 ,  

early Norian (E. abneptis Con. Z.), Py., x 1 50, 
1 5 . Paratype, sample no. 98-UKT-59, early Norian (E. abneptis Con . Z.), Py., x 1 50 .  
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PLATE 6 

Scann ing electron micrographs of Spumellaria-Family Capnuchosphaeridae from Taurus 
Mountains. Py. :  Pyritized Radiolaria. 

Figures 1 -3 Monocapnuclzosphaera subtornata dextra n. gen. ,  n. sp., n.  subsp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Holotype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con . Z.), Py. ,  x 1 50, 
2. Paratype, specimen with two broken triradiate primary spines, sampie no. 97-UKT- 1 3 7, 

X 1 50, 
3. Paratype, note the additonai spine on the corticai shel l, sampie no. 98-UKT-6 1 ,  eariy 

Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 

Figures 4-5 Monocapnuclzosphaera subtornata sinistra n. gen. ,  n.  sp., n. subsp. 
Yayiakuzdere Measured Section from the Aiakircay Nappe of the Antaiya Nappes, 
4. Holotype, sample no. 97-UKT- 1 37, eariy Norian (E. abneptis Con . Z.), Py. ,  x 1 50, 
5 .  Paratype, sample no. 98-UKT-6 1 ,  eariy Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 

F igures 6-7 Monocapnuchosphaera tornata n. gen., n.  sp. 
Yayiakuzdere Measured Section from the Aiakircay Nappe of the Antaiya Nappes, 
6. Hoiotype, sampie no. 98-UKT-62, eariy Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
7. Paratype, specimen with two broken triradiate primary spines, sampie no. 98-UKT-62, 

eariy Norian (E. abneptis Con. Z.), Py., x 1 50 .  

Figure 8 Monocapnuchosphaera sp. B 
Sampie no. 96-UKT-676, Yayiakuzdere Measured Section from the Aiakircay Nappe of the 
Antaiya Nappes, eariy Norian (E. triangularis Con. Z.), x 200. 

F igure 9 Monocapnuc/zosphaera sp. A 
Sampie no. 98-UKT-59, Yaylakuzdere Measured Section from the Aiakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con . Z.), Py., x 1 50 .  

Figures 1 0- 1 4  Nodocapnuchosphaera tuzcuae n. gen. ,  n .  sp. 
Yaylakuzdere Measured Section from the Aiakircay Nappe of the Antaiya Nappes, 
1 0 . Holotype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py., x 1 50, 
1 1 . Paratype, sampie no. 98-UKT-6 1 ,  eariy Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
1 2 . Detai l of tum idispina and corticai shell, same as fig. 1 0, x 1 50, 
1 3 . Paratype, sample no. 97-UKT- 1 23, eariy Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
1 4 . Paratype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py. ,  x 1 50. 
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PLATE 7 

Scanning electron micrographs of Spumellaria-Family Capnuchosphaeridae from Taurus 
Mountains. Py. :  Pyritized Radiolaria. 

F igure I Catoma sp. A 
Sampie no. 97-UKT- 1 33 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, latest Carnian/earl iest Norian (E. primitia Con. Z.), Py. ,  x 200. 

Figure 2 Catoma sp. B 
Sampie no. 98-UKT-48, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 1 50. 

F igure 3 Divate/la austriaca KOZUR & MOSTLER 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, m iddle Camian, x 200. 

Figures 4, 7 lcrionm crucifornlis n .  sp. 
Y aylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
7 .  Sampie no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

F igures 5-6 Icrioma tetrancistrum DE WEVER 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
5. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200, 
6. Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 

F igure 8 lcrioma sp. A 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figures 9- 1 0  Paricrioma deweveri n .  gen . ,  n .  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, . 
9. Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
I 0. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

F igure 1 1  Paricrioma sp. aff. P. deweveri n .  gen. ,  n .  sp. 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

F igure 12 Paricrioma cistella (CARTER) n .  comb. 
Sampie no. 98-UKT- 19, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

F igure 1 3  Weverel/a tetrabraclliata aspinosa KOZUR & MOSTLER 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, middle Carn ian, x 200. 
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PLATE 8 

Scanning electron micrographs of Spumellaria-Fami ly Capnuchosphaeridae from Taurus 
Mountains. Py. :  Pyritized Radiolaria. 

F igures I -5 ,  7 Braginastrum curvatus n. gen. ,  n. sp. 
Y aylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
I .  Holotype, sample no. 97-UKT- 1 38,  early Norian (E. abneptis Con . Z.), Py. ,  x 200, 
2. Paratype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
3 .  Paratype, sample no. 97-UKT- I 3 8, early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
4. Paratype, sample no. 97-UKT- I 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x I 50, 
5 .  Paratype, detail of cortical shell ,  sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. 

Z.), Py., X 400, 
7 .  Paratype, sample no. 97-UKT- 1 3  7, early Norian (E. abneptis Con. Z.), Py . ,  x 200 .  

Figures 6, I 0 Sarla dumitricai (LAHM) n. comb. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 

6. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x I 50, 
I O. Sampie no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50 .  

Figures 8-9 Sarla robusta n. sp. 

Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 

8. Holotype, sample no. 97-UKT- 1 38,  early Norian (E. abneptis Con. Z.), Py., x 200, 
9 .  Paratype, sample no. 97-UKT- I 3 7, early Norian (E. abneptis Con. Z.), Py., x 300.  

Figures I I - I 2  Sarla transita (KOZUR & MOCK) 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 1 . Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
1 2 . Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 1 50 .  

Figure I3 Sarla vetusta PESSAGNO 
Sampie no. 97-UKT- I 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure I 4  Sarla vizcainoensis PESSAGNO 
Sampie no. 98-UKT-59, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x I 50 .  
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PLATE 9 

Scanning electron micrographs of Spumellaria-Fami ly Patulibrachiidae from Taurus Mountains. 
Py. :  Pyritized Radiolaria. 

F igure 1 -2 Bistarkum sp. aff. B. ? cylindratum CARTER 
1 .  Sampie no. 98-UKT- 1 7, Dikmetas Measured Section from the Cataltepe Nappe of the 

Antalya Nappes, Rhaetian, x 1 50, 
2. Detail of tip, same as fig. 1 ,  x 500. 

Figures 3-4 Crucella tenuis n.  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
3 .  Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200, 
4 .  Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 

F igure 5 Triassocrucella baloglli (KOZUR & MOSTLER) 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, m iddle Carnian, x 1 00. 

Figure 6 Triassocrucella triassica (KOZUR & MOSTLER) 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 

F igure 7 Paron
.
aella claviformis (KOZUR & MOSTLER) n. comb. 

Sampie no. 96-UKT-549, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ S. jluegeli Rad. Subz.), x 1 50. 

F igure 8 Paronaella fragilis (KOZUR & MOSTLER) 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, middle Camian, x 1 00. 

Figures 9, 1 1  Paronaella norica KOZUR & MOCK 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes� 
9. Sampie no. 97-UKT- 1 3 8, early Norian (E. abneptis Con . Z.), Py. ,  x 1 50, 
1 1 . Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 1 80. 

Figure 1 0  Paronaella glaber (KOZUR & MOSTLER) n. comb . .  
Sampie no. 94-UKT-42, Sugozu Measured Section from the Alakircay Nappe of the Antalya 
Nappes, late Ladinian (M coch/eatal S. jluegeli Rad. Subz.), x 75 .  
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PLATE 10 

Scanning electron m icrographs of Spumellaria-Fami ly Patulibrachiidae and Paratriassoastridae 
from Taurus Mountains. Py: Pyritized Radiolaria. 

F igure 1 Paronaella sp. aff. P. nudum (KOZUR & MOSTLER) n. comb. 
Sampie no. 96-UKT-544, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleatal S. .fluegeli Rad. Subz.), x 200. 

F igure 2 Paronae//a pacofiensis CARTER 
Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 1 00.  

F igure 3 Paronael/a reijlingensis (KOZUR & MOSTLER) 
Sampie no. 97-UKT- 1 3 7, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian _(E. abneptis Con. Z.), Py., x 1 50. 

Figure 4 Paronaella tran1meri (KOZUR & MOSTLER) 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figure 5 Paronaella sp. aff. P. yaogusensis CARTER 
Sampie no. 98-UKT- 1 6, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 1 50. 

F igure 6 Paronae/la sp. A 
Sampie no. 98-UKT- 1 8, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 1 50. 

Figure 7 Natraglia unica PESSAGNO 
Sampie no. 98-UKT-59, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

F igure 8 Paratriassoastrunl cordevolicum KOZUR & MOSTLER 
Sampie no. 97-UKT- 1 23 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figure 9 Paratriassoastrunl sp. A 
Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 1 50 .  

Figures 1 0- 1 1 Paratriassoastrum omegaense CARTER 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
1 0 . Sampie no. 98-UKT- 1 6, Rhaetian, x 200. 
1 1 . Sam pie no. 98-UKT- 1 4, Rhaetian, x 200. 

F igure 1 2  Paratriassoastrum sp. B 
Sampie no. 98-UKT-9, Dikmetas Measured Section from the Cataltepe Nappe of the Antalya 
Nappes, Rhaetian, x 200. 

·· 
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PLATE 1 1  

Scanning electron micrographs of Spumellaria-Fami ly Pantanellidae from Taurus Mountains. Py. :  
Pyritized Radiolaria. 

F igure 1 Capnodoce anapates DE WEVER 
Sampie no. 96-UKT-672, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 2-3 Capnodoce crystallina PESSAGNO Group 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
2. Sampie no. 96-UKT-676, early Norian (E. triangu/aris Con. Z.), x 200, 
3. Sampie no. 98-UKT-62, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

Figures 4-5 Capnodoce extenta BLOME Group 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Sampie no. 96-UKT-672, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
5. Sampie no. 98-UKT-4 1 ,  tatest Carnian/earliest Norian (E. primitia Con. Z.), Py. ,  x 200. 

F igures 6-9 Capnodoce /ongihracllium n.  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
6. Holotype, Sampie no. 96-UKT-672, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
7.  Paratype, Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
8 .  Paratype, Sampie no. 96-UKT-672, early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
9. Paratype, Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50 .  

Figure 1 0  Capnodoce media BLOME 
Sampie no. 98-UKT-4 1 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, latest Camian/earliest Norian (E. primitia Con. Z.), Py. ,  x 200. 

Figure 1 1  Capnodoce sp. cf. C. minuta YEH 
Sampie no. 97-UKT- 1 20, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, tatest Camian/earl iest Norian (E. primitia Con. Z.), Py. ,  x 200. 

Figures 1 2- 1 3  Capnodoce serisa DE WEVER 
Y ay lakuzdere Measured Section from the Alakircay N appe of the Antalya N appes, 
1 2 . Sampie no. 96-UKT-676, early Norian (E. triangularis Con . Z.)� x 1 50, 
1 3 .  Sampie no. 96-UKT-676, early Norian (E. triangularis Con . Z.), x I 00. 

Figures 1 4- 1 5  Pathologie Capnodoce sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the AntaJya Nappes, both two 
specimens have different extension from tumidispinae as fourth spine, 
1 4 . Sampie no. 98-UKT-4 1 ,  latest Carnian/earliest Norian (E. primitia Con. Z.), Py. ,  x 200, 
1 5 . Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con . Z.), Py. ,  x 250.  
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PLATE 12 

Scanning electron micrographs of Spumellaria-Family Pantanellidae from Taurus Mountains and 
Ankara region. Py. : Pyritized Radiolaria. 

F igure 1 Lo/fa mulleri PESSAGNO 
Sampie no. 97-UKT- 1 3 7, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 2-3 Loffa vesterensis BLOME 
Yaylakuzdere Measured Section from the Alak.ircay Nappe of the Antalya Nappes, 
2. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300, 
3. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure 4 Loffa sp. A 

Sampie no. 97-UKT- 1 23, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure 5 Renzium adversum BLOME 
Sampie no. 98-UKT-68, Yaylakuzdere Measured Section from the Alak.ircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

F igure 6-7 Renzium tricarinatum n. sp. 
Yaylakuzdere Measured Section from the Alak.ircay Nappe of the Antalya Nappes, 
6. Holotype, Sampie no. 98-UKT-48, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
7 .  Paratype, Sampie no. 98-UKT-48, early Norian (E. abneptis Con. Z.), Py., x 1 50 .  

Figure 8 Renzium sp. A 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 250. 

Figure 9 Renzium sp. B 
Sampie no. 98-UKT-65, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figure 1 0  Renzium sp. C 
Sampie no. 98-UKT-66, Yaylakuzdere Measu·red Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 1 1 - 1 2  Betraccium deweveri PESSAGNO & BLOME 
Ankara Ophiol itic Melange, Ankara, 
1 1 . Sampie no. 94-B- 1 -7, late Norian, x 300, 
1 2 . Sampie no. 94-B- 1 -7, late Norian, x 300. 

Figure 1 3  Betraccium inornatum BLOME 
Sampie no. 98-UKT- 13 ,  Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 300. 

Figures 1 4- 1 5  Betraccium perilense CARTER 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
1 4 . Sampie no. 98-UKT- 1 7, Rhaetian, x 200, 
1 5 . Sampie no. 98-UKT- 1 6, Rhaetian, x 200. 
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PLATE 13 

Scanning electron micrographs of Spumellaria-Family Pantanellidae and Ferresidae from Taurus 
Mountains and Ankara region. Py. : Pyritized Radiolaria. 

F igure 1 Betraccium sp. A 
Sampie no. 98-UKT-48, Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya 
Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure 2 Betraccium sp. B 
Sampie no. 97-UKT- 1 3 8, Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya 
Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure 3 Cantalum alium BLOME 
Sampie no. 98-UKT- 1 7, Dikmetas Measured Section from the Cataltepe Nappe of the Antalya 
Nappes, Rhaetian, x 300. 

Figure 4 Cantalum sp. A 
Sampie no. 98-UKT- 16, Dikmetas Measured Section from the Cataltepe Nappe of the Antalya 
Nappes, Rhaetian, x 200. 

F igure 5 Gorgansium tlzayeri YEH 
Sampie no. 98-UKT-48, Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya 
Nappes, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

Figure 6 Gorgansium sp. A 
Sampie no. 97-UKT- 1 38, Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya 
Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure 7 Gorgansium sp. B 
Sampie no. 98-UKT-48, Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya 
Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure 8 Gorgansium sp. C 
Sampie no. 98-UKT-48, Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya 
Nappes, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 

Figure 9 Pantanellium dawsoni PESSAGNO & BLOME 
Sampie no. 98-UKT -5 1 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya 
Nappes, latest Camian/earliest Norian (E. primitia Con. Z.), Py., x 400. 

Figure 1 0  Pantanellium inornatum PESSAGNO & POISSON 
Sampie no. 98-UKT- 12,  Dikmetas Measured Section from the Cataltepe Nappe of the Antalya 
Nappes, Rhaetian, x 300. 

F igure 1 1  Pantanellium_ rotlzwelli PESSAGNO & BLOME 
Sampie no. 98-UKT-48, Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya 
Nappes, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

Figures 1 2- 1 3  Ferresium plzilippinense YEH & CHENG 
1 2 . Sampie no.94-B- l -7, Ankara Ophiolitic Melange, Ankara, late Norian, x 330.  
13 .  Sampie no.  98-UKT- 19, Dikmetas Measured Section from the Cataltepe Nappe of the Antalya 

Nappes, Rhaetian, x 200. 

F igure 1 4  Ferresium triquetrum CARTER 
Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the Antalya 
Nappes, Rhaetian, x 200. 

F igure 1 5  Ferresium sp. A 
Sampie no. 98-UKT- 19, Dikmetas Measured Section from the Cataltepe Nappe of the Antalya 
Nappes, Rhaetian, x 1 50. 

Figure 1 6  Risella ellisensis CARTER 
Sampie no. 98-UKT-2 1 ,  Dikmetas Measured Section from the Cataltepe Nappe of the Antalya 
Nappes, Rhaetian, x 200. 
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PLATE 14 

Scanning electron m icrographs of Spumellaria-Fami ly Ferresidae, Gomberellidae, 
Intermediellidae and Oertlispongidae from Taurus Mountains. Py: Pyritized Radiolaria. 

Figures 1 -2 Risel/a stalkungiensis CARTER 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
1 .  Sampie no. 98-UKT- 1 9, Rhaetian, x 200, 
2. Sampie no. 98-UKT-2 1 ,  Rhaetian, x 200. 

F igures 3-4 Risel/a tledoensis CARTER 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
3 .  Sampie no. 96-UKT-476, Rhaetian, x 200, 
4. Sampie no. 96-UKT-476, Rhaetian, x 200. 

Figure 5 Risel/a sp. A CARTER 
Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figures 6-7 Karnospongel/a bispinosa KOZUR & MOSTLER 
6 .  Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 

Beysehir-Hoyran Nappe, m iddle Camian, x 200, 
7. Sampie no. 98-UKT-6 1 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 

Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

F igure 8 Paurinella acutispinosa KOZUR & MOSTLER 
Sampie no. 96-UKT-526, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), x 200. 

Figure 9 Paurinella latispinosa KOZUR & MOSTLER 
Sampie no. 94-UKT-42, Sugozu Measured Section from the Alakircay Nappe of the Antalya 
Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 290. 

Figure 1 0  Falcispongus falciformis aff. minor KOZUR & MOSTLER 
Sampie no. 96-UKT-53 1 ,  Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ S. jluegeli Rad. Subz.), x 250. 

Figure 1 1  Scutispongus Iatus KOZUR & MOSTLER 
Sampie no. 96-UKT-548, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200. 

F igure 1 2  Scutispongus ? parvifo/iatus parvifoliatus KOZUR & MOSTLER 
Sampie no. 96-UKT-526, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ S. jluegeli Rad. Subz.), x 200. 

Figure 1 3  Pterospongus patrulii DUMITRICA 
Sampie no. 96-UKT-52 1 ,  Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/? P. priscus Rad. Subz.), x 1 45 .  

F igure 1 4  Scutispongus ploecllingeri ploecllingeri KOWR & MOSTLER 
Sampie no. 96-UKT-526, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200. 
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PLATE 15 

Scanning electron micrographs of Spumellaria-Family Oertlispongidae from Taurus Mountains. 

Figure I Scutispongus rostratus rostratus (DUMITRICA) 
Sampie no. 96-UKT-525, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. rarauana Rad. Subz.), x 250.  

F igure 2 Scutispongus tortilispinus KOZUR & MOSTLER 
Sampie no. 96-UKT-530, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200. 

Figure 3 Scutispongus undulatus (DUMITRICA) 
Sampie no. 96-UKT-544, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), x 250.  

Figure 4 Spongoserrula bidentata KOZUR & MOSTLER 
Sampie no. 96-UKT-533,  Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200. 

F igure 5 Spongoserrula bifurcata bifurcata KOZUR & MOSTLER 
Sampie no. 96-UKT-528, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ S. jluegeli Rad. Subz.), x 200. 

Figure 6 Spongoserrulajluegelijluegeli KOZUR & MOSTLER 
Sampie no. 96-UKT-526, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ S. jluegeli Rad. Subz.), x 250. 

Figures 7-8 Spongoserrula rarauana rarauana DUMITRICA 
7. Sampie no. 94-UKT-42, Sugozu Measured Section from the Alakircay Nappe of the 

Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200, 
8. Sampie no. 96-UKT- 527, Sugozu Measured Section from the Alakircay Nappe of the 

Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200. 

F igure 9 Spongoserrula rarauana trinodosa KOZUR & MOSTLER 
Sampie no. 96-UKT-527, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200. 

Figure I 0 Spongoserrula semicircularis KOZUR & MOSTLER 
Sampie no. 96-UKT-528, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), x 250.  

Figure I I  Steigerispongus subsymmetricus latopediculus KOZUR & MOSTLER 
Sampie no. 96-UKT-530, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ S. jluegeli Rad. Subz.), x 200. 

F igure I 2 Steigerispongus asymmetricus triangulodentatus KOZUR & MOSTLER 
Sampie no. 96-UKT-544, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S.fluegeli  Rad. Subz.), x 200. 

F igure I 3  Steigerispongus subsymmetricus subsymmetricus KOZUR & MOSTLER 
Sampie no. 96-UKT-545, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200. 
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PLATE 16 

Scanning electron micrographs of Spumellaria-Fami ly Parasaturnalidae from Taurus Mountains. 
Py. :  Pyritized Radiolaria. 

Figure I Heliosaturnalis Iransitus KOZUR & MOSTLER 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, m iddle Carnian, x I 00. 

F igure 2 Japonisaturnalis multipeiforatus (KOZUR & MOSTLER) 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, m iddle Camian, x 200. 

F igure 3 Palaeosaturnalis dotti (BLOME) Group 
Sampie no. 96-UKT-676, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. triangularis Con. Z.), x 250.  

Figures 4-6 Palaeosaturnalis dumitricai n .  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Holotype, sample no. 98-UKT-59, early Norian (E. abneptis Con. Z.), Py., x 200, 
5. Paratype, sample no. 98-UKT-62, early Norian (E. abneptis Con. Z.), Py. ,  x I 50, 
6 .  Paratype, sample no. 98-UKT-48, early Norian (E. abneptis Con. Z.), Py., x I 50 .  

Figures 7-9 Palaeosaturnalis ltugluensis n. sp. 
Haciyunuslar Measured Section from the Huglu Unit of the Beysehir-Hoyran Nappe, 
7. Holotype, sample no. 96-UKT-707, middle Camian, x I OO, 

8. Paratype, sample no. 96-UKT-707, middle Camian, x I 50, 
9. Paratype, sample no. 96-UKT-707, m iddle Camian, x I 50. 

Figure I 0 Palaeosaturnalis karnicus (KOZUR & MOSTLER) 
Sampie no. 97-UKT- I 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 
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PLATE 17 

Scanning electron micrographs of Spumellaria-Family Parasaturnalidae from Taurus Mountains. 
Py. :  Pyritized Radiolaria. 

Figures 1 -2 Pa/aeosaturna/is /atiannu/atus KOZUR & MOSTLER 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
I. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
2. Sampie no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50. 

Figure 3 Palaeosaturnalis mocki KOZUR & MOSTLER 
Sampie no. 97-UKT- 1 38,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, earJy Norian (E. abneptis Con. Z.), Py., x 1 50. 

Figures 4-5 Palaeosaturnalis raridenticulatus KOZUR & MOCK 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
5. Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 

F igures 6-7 Palaeosaturnalis triassicus (KOZUR & MOSTLER) 
Yaylakuzdere Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
6. Sampie no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
7. Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con.  Z.), Py. ,  x 1 00.  

F igures 8- 1 1  Palaeosaturnalis spp. 
Sugozu Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
8 .  Sampie no. 96-UKT-584, early Camian, x 200, 
9. Sampie no. 96-UKT-575, early Camian, x 200, 

I 0. Sampie no. 96-UKT-560, early Carnian (T. kretaensis Rad. Z.), x 200, 
1 1 . Sampie no. 96-UKT-5 75, early Carnian, x 200. 
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PLATE 18 

Scanning electron micrographs of Spumellaria-Fami ly Parasaturnalidae from Taurus Mountains 
and Ankara region. 

Figure 1 Praellexasaturna/is burnensis (BLOME) 
Sampie no. 96-UKT-676, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. triangu/aris Con. Z.), x 1 50. 

Figure 2 Praellexasaturnalis tenuispinosus (DONOFRIO & MOSTLER) 
Sampie no. 96-UKT-676, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. triangularis Con. Z.), x 1 50 .  

F igures 3-5 Praemesosaturnalis ellipticus n.  sp. 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
3 .  Holotype, sample no. 96-UKT-476, Rhaetian, x 1 50, 
4 .  Paratype, sample no. 96-UKT-476, Rhaetian, x 200, 
5. Paratype, sample no. 96-UKT-476, Rhaetian, x 200. 

Figure 6 Praenzesosaturnalis pseudokallleri SUGIYAMA 
Sampie no. 94-B- 1 -7, Ankara Ophiolitic Melange, Ankara, late Norian , x 1 50. 

Figures 7-8 Praemesosaturnalis rugosus yellae n.  subsp. 
Ankara Ophiol itic Melange, Ankara, 
7. Sampie no. 94-B- 1 -7, late Norian, x 1 50, 
8. Sampie no. 94-B- 1 -7, late Norian, x 1 50 .  

Figure 9 Praemesosaturnalis sandspitense (BLOME) 
Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 
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PLATE 19 

Scanning electron micrographs of Spumellaria- Family Parasaturnalidae and 
Pseudoacanthocircidae from Taurus Mountains. Py: Pyritized Radiolaria. 

Figures 1 -2 Pseudolteliodiscus elongatus n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Holotype, sample no. 96-UKT-676, early Norian (E. triangularis Con. Z.), x 200, 
2 .  Paratype, sample no. 96-UKT-676, early Norian (E. triangularis Con. Z.), x 1 50. 

Figure 3 Pseudolteliodiscus primitivus (KOZUR & MOSTLER) 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, m iddle Camian, x 1 00. 

Figure 4 Pseudolteliodiscus validus (DONOFRIO & MOSTLER) 

Sampie no. 96-UKT-676, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. triangularis Con. Z.), Py. ,  x 200. 

Figures 5-6 Stauroacantlwcircus kayai n.  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
5 .  Holotype, sample no. 98-UKT-59, early Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
6 .  Paratype, sample no. 98-UKT-59, early Norian (E. abneptis Con. Z.), Py., x 1 00. 

Figures 7-8 Stauroacantltocircus ? poetscl1ensis KOZUR & MOSTLER 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
7. Sampie no. 96-UKT-676, early Norian (E. triangularis Con . Z.), x 1 50, 
8 .  Sampie no. 96-UKT-676, early Norian (E. triangularis Con. Z.), x 1 00.  

Figure 9 Pseudoacantllocircus sp. A 
Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figures 1 0- 1 2  Pseudoacanthocircus sugiyamai n. sp. 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
1 0 . Holotype, sample no. 98-UKT- 1 7, Rhaetian, x 200, 
1 1 . Paratype, sample no. 98-UKT- 1 7, Rhaetian, x 200, 
1 2 . Paratype, sample no. 96-UKT-4 76, Rhaetian, x 200. 
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PLATE 20 

Scanning electron micrographs of Spumellaria-Family Veghicyclidae and Orbiculiformidae from 
Taurus Mountains. Py. :  Pyritized Radiolaria. 

Figure 1 Vegllicyclia austrica KOZUR & MOSTLER 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, m iddle Camian, x 1 00. 

Figure 2 Veghicyclia sp. aff. V. globosa KOZUR & MOSTLER 
Sampie no. 97-UKT- 1 3 7, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 1 50. 

Figure 3 Vegllicyclia ltaeckeli KOZUR & MOSTLER 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con . Z.), Py., x 200. 

Figure 4 Orbiculifornta cedrosensis PESSAGNO 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 1 50 .  

Figures 5-7 Orbiculiforma gazipasaensis n. sp. 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
5. Holotype, sample no. 96-UKT-524, late Ladinian (M coch/eata/ S. rarauana Rad.Subz.), 

X 200, 
6 .  Paratype, sample no. 96-UKT-526, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), 

X 200, 
7. Paratype, sample no. 98-UKT-566, early Carnian (T. kretaensis Rad. Z.), x 200. 

Figures 8-9 Orbiculiforma goestlingensis (KOZUR & MOSTLER) n. comb. 
8. Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 

Beysehir-Hoyran Nappe, middle Camian, x 1 00, 
9. Sampie no. 96-UKT-584, Sugozu Measured Section from the Alakircay Nappe of the 

Antalya Nappes, early Carnian, x 1 50 .  

Figure I 0 Orbiculifornta karnica (KOZUR & MOSTLER) n. comb. 
Sampie no. 96-UKT-527, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 1 50 .  
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Scanning electron micrographs of Spumellaria-Fami ly Orbiculiformidae from Taurus Mountains. 
Py. :  Pyritized Radiolaria. 

Figures 1 -3 Orbiculiforma octogonalis n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Holotype, sample no. 97-UKT- 1 33,  latest Camian/earliest Norian (E. primitia Con. Z.), 

Py.,  X 200. 
2 .  Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 
3. Paratype, sample no. 97-UKT- 1 28, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 

Figure 4 Orbiculiforma plana (KOZUR & MOSTLER) n. comb. 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figure 5 Orbiculiforma vulgaris (KOZUR & MOSTLER) n .  comb. 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 

F igure 6 Orbiculiforma sp. A 
Sampie no. 96-UKT-662, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

F igures 7-8 Pseudogodia sonmezi n. gen., n .  sp. 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
7. Holotype, sample no. 96-UKT-544, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), 

x 200, 
8 .  Paratype, sample no. 98-UKT-549, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), 

X 200. 
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PLATE 22 

Scanning electron micrographs of Spumellaria-Family Relindellidae from Taurus Mountains. Py. :  
Pyritized Radiolaria. 

Figure I Pentaspongodiscus crosi KELLICI & DE WEVER n. comb. 
Sampie no. 96-UKT-526, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200. 

Figures 2-4 Pentaspongodiscus ? dillexacantllus CARTER Group 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
2. Specimen with short peripheral spines, sample no. 98-UKT- I 7, Rhaetian, x 200, 
3. Specimen with short peripheral spines, sample no. 98-UKT- I 6, Rhaetian, x 200, 
4 .  Specimen with long peripheral spines, sample no. 96-UKT-476, Rhaetian, x 200 . 

Figures 5-7 Pentaspongodiscus discoides n. sp. 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 

5 .  Holotype, sample no. 96-UKT-522, late Ladinian (M cochleata/ ? P. priscus Rad. Subz.), 
X 200, 

6 .  Paratype, sample no. 94-UKT-42, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), 
X I 60, 

7 .  Paratype, sample no. 96-UKT-524, late Ladinian (M cochleatal S. rarauana Rad. Subz.), 
X 200. 

F igures 8-9 Pentaspongodiscus steigeri LAHM 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
8. Sampie no. 96-UKT-545, late Ladinian (M cochleatal S.jluegeli Rad. Subz.), x I SO, 
9. Sampie no. 96-UKT-53 1 ,  late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200. 

Figure I 0 Tetraspongodiscus nazarovi (KOZUR & MOSTLER) 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, middle Carnian, x I 00. 
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PLATE 23 

Scanning electron micrographs of Spumellaria Incertae Sedis from Taurus Mountains. Py. :  Pyritized 
Radiolaria. 

F igures 1 -3 Tauridastrum /ongitubus n.  gen., n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Holotype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py. ,  x 1 50, 
2 .  Paratype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.) ,  Py. ,  x 1 50, 
3. Detail of corticai shel l ,  same as fig. 1 ,  x 500, 

F igures 4-6 Xiplzospllaera fistulata CARTER 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antaiya Nappes, 
4. Sampie no. 96-UKT-676, early Norian (E. triangularis Con. Z.), x 1 3 0, 
5 .  Sampie no. 96-UKT-676, early Norian (E. triangularis Con. Z.), x 1 00, 
6 .  Sampie no. 96-UKT-676, eariy Norian (E. triangularis Con. Z.), x 1 50. 

Figure 7 Spumellaria gen. and sp. indet. A 
Sampie no. 98-UKT- 1 2, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antaiya Nappes, Rhaetian, x 300. 

Figures 8- 1 1 Spumellaria gen. and sp. indet. B 
8 .  Sampie no. 97-UKT- 1 3 7, Yayiakuzdere Measured Section from the Alakircay Nappe of 

the Antalya Nappes, early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
9. Sampie no. 97-UKT- 1 37, Yayiakuzdere Measured Section from the Alakircay Nappe of 

the Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300, 
1 0 . Sampie no. 98-UKT- 1 7, Dikmetas Measured Section from the Cataitepe Nappe of the 

Antalya Nappes, Rhaetian, x 200, 
1 1 . Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataitepe Nappe of the 

Antalya Nappes, Rhaetian, x 200. 
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PLATE 24 

Scanning electron micrographs of Entactinaria-Family Aurisaturnalidae and Eptingidae from 
Taurus Mountains and Ankara Region. 

F igure I Hungarosaturnalis longobardica KOZUR & MOSTLER 
Sampie no. 96-UKT-52 1 ,  Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ ? P. priscus Rad. Subz.), x 200. 

Figure 2 Hungarosaturnalis multispinosa KOZUR & MOSTLER 
Sampie no. 96-UKT-524, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (Mcochleata/ S. rarauana Rad. Subz.), x 200. 

Figure 3 Hungarosaturnalis pileatus (NAKASEKO & NISHIMURA) 
Sampie no. 96-UKT-529, Sugozu Measured Section from the Alakircay Nappe of the 
Antaiya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200. 

Figure 4 Ornatisaturnalis ingridae MOSTLER & KRAINER 
Sampie no. 96-UKT-530, Sugozu Measured Section from the Alakircay Nappe of the 
Antaiya Nappes, Iate Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200 . 

. F igure 5 Ornatisaturnalis quadrispinosus MOSTLER & KRAINER 
Sampie no. 96-UKT-55 1 ,  Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Carnian (T. kretaensis Rad. Z.), x 200. 

Figure 6 Cryptostepllanidium cornigerum DUMITRICA 
Sampie no. 96-UKT-532, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 400. 

Figures 7-8 Cryptosteplla11idium goncuoglui n. sp. 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
7. Holotype, sample no. 96-UKT-530, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), 

X 400, 
8. Paratype, sample no. 96-UKT-53 1 ,  Iate Ladinian (M cochleata/ S. jluegeli Rad. Subz.), 

X 300. 

Figures 9- 1 1  Pylostepllanidiunz ankarae11se BRAGIN & TEKIN 
Ankara Ophiolitic Melange, Ankara, 

9. Sampie no. 94-B- 1 -7, late Norian, x 220, 
1 0 . Sampie no. 94-B- 1 -7, late Norian, x 240, 
1 1 . Sampie no. 94-B- 1 -7, Iate Norian, x 255 .  
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PLATE 25 

Scanning electron micrographs of Entactinaria-Family Hexaporobrachiidae, Multiarcusellidae, 
Spongosaturnaloididae and Hindeosphaeridae from Taurus Mountains and Ankara region. Py. : 
Pyritized Radiolaria. 

Figure I Tetraporobrachia composita CARTER 
Sampie no. 94-B- 1 -7, Ankara Ophiolitic Melange, Ankara, Iate Norian , x I 80. 

F igure 2 Tetraporobracllia llaeckeli KOZUR & MOSTLER 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, m iddle Carnian, x 200. 

Figures 3-4 Triarce//a sulovensis KOZUR & MOCK 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
3. Sampie no. 97-UKT- I 3 7, early Norian (E. abneptis Con. Z.), Py., x 200, 
4 .  Sampie no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 

Figure 5 Spongosaturna/oides multidentatus KOZUR & MOSTLER 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, m iddle Carnian, x 200. 

Figures 6-7 Hindeosphaera bispinosa KOZUR & MOSTLER 
Haciyunuslar Measured Section from the Huglu Unit of the Beysehir-Hoyran Nappe, 
6. Sampie no. 96-UKT-707, m iddle Carnian x 200, 
7. Sampie no. 96-UKT-707, middle Carnian x I 50. 

F igure 8 Pseudosty/ospllaera coccostyla coccosty/a (RÜST) 
Sampie no. 96-UKT-527, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x I 50. 

Figure 9 Pseudostylospllaera goestlingensis (KOZUR & MOSTLER) 
Sampie no. 96-UKT -524, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, Iate Ladinian (M cochleata/ S. rarauana Rad. Subz.), x 1 50 .  

Figures I 0- 1 1 Pseudostylosplzaera gracilis KOZUR & MOCK 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 0 . Sampie no. 94-UKT-42, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x I 50, 
1 1 . Sampie no. 96-UKT-524, late Ladinian (M cochleata/ S. rarauana Rad. Subz.), x 1 40. 

F igure I 2  Pseudosty/osplzaera llellenica (DE WEVER) 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, m iddle Carnian, x 1 00. 

Figure 1 3  Pseudostylospllaera imperspicua (BRAGIN) n. comb. 
Sampie no. 96-UKT-52 1 ,  Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochlf!ata/ ? P. priscus Rad. Subz.), x I 00. 

Figure 1 4  Pseudostylospllaera longispinosa KOZUR & MOSTLER 
Sampie no. 94-UKT-42, Sugozu Measured Section from the Alakircay Nappe of the Antalya 
Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 1 50. 

Figure 1 5  Pseudostylospllaera nazarovi (KOZUR & MOSTLER) 
Sampie no. 96-UKT-562, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Carnian (T kretaensis Rad. Z.), x 200. · 
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PLATE 26 

Scanning electron micrographs of Entactioaria-Fami ly Muelleritortidae from Taurus Mountains. 

Figure I Muelleritortis bosniensis KOZUR & MOSTLER 
Sampie no. 96-UKT-533 ,  Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ S. fluege/i Rad. Subz.), x 250. 

Figures 2-3 Muel/eritortis cive SUGIY AMA 
Sugozu Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
2. Sampie no. 96-UKT-533, late Ladinian (M cochleata/ S. fluege/i Rad. Subz.), x 250, 
3 .  Sampie no. 94-UKT-42, late Ladinian (M coch/eata/ S. fluege/i Rad. Subz.), x 1 60.  

F igures 4-5 Muelleritortis cocllleata cocllleata (NAKASEKO & NISHIMURA) 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Sampie no. 94-UKT-42, late Ladinian (M coch/eata/ S. fluege/i Rad. Subz.), x I OO, 

5. Sampie no. 94-UKT-42, late Ladinian (M coch/eata/ S. jluege/i Rad. Subz.), x I 25 .  

Figure 6 Muelleritortis cocllleata koeveskalensis KOZUR 
Sampie no. 96-UKT-522, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ ? P. priscus Rad. Subz.), x I 50.  

Figure 7 Muelleritortis cocllleata tumidospina KOZUR 
Sampie no. 96-UKT-522, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ ? P. priscus Rad. Subz.), x 200. 

Figure 8 Muelleritortis expansa KOZUR & MOSTLER 
Sampie no. 96-UKT-525, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ S. rarauana Rad. Subz.), x I 50.  

Figures 9- I 0 Muelleritortis longispinosa KOZUR 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 

9. Sampie no. 94-UKT-42, late Ladinian (M coch/eatal S. fluegeli Rad. Subz.), x 75 ,  
I 0 .  Sampie no.  96-UKT-526, late Ladinian (M coch/eata/ S. fluegeli Rad. Subz.), x I 00 .  

Figure I I  Pentafortis sp.  A 
Sampie no. 96-UKT-528, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, Iate Ladinian (M coch/eata/ S. fluegeli Rad. Subz.), x 200. 
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PLATE 27 

Scanning electron micrographs of Entactinaria-Family Muelleritortidae, Pentactinocarpidae and 
Entactinaria Incertae Sedis from Taurus Mountains and Ankara region. Py. : Pyritized Radiolaria. 

F igure I Trifortis ariana (CORDEY et al.) Group 
Sampie no. 94-UKT-43, Sugozu Measured Section from the Alakircay Nappe of the Antalya 
Nappes, early Carnian (T kretaensis Rad. Z.), x I 00. 

Figure 2 Tritorfis ba/atonica KOZUR 
Sampie no. 96-UKT-545, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M cochleata/ S. jluege/i Rad. Subz.), x 200. 

Figure 3 Tritorfis kretaensis dispiralis (BRAGIN) 
Sampie no. 94-UKT-42, Sugozu Measured Section from the Alakircay Nappe of the Antalya 
Nappes, late Ladinian (M cochleata/ S. jluege/i Rad. Subz.), x 200. 

F igures 4-5 Trifortis kretaensis kretaensis (KOZUR & KRAHL) 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Sampie no. 96-UKT-566, early Camian (T kretaensis Rad. Z.), x I OO, 
5. Sampie no. 96-UKT-549, latest Ladinian (Top of the Mcochleata/ S. jluegeli Rad. Subz.), 

X I 50 .  

F igure 6 Pentactinocarpus acanthicus DUMITRICA 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, m iddle Camian, x 200. 

Figures 7-8 Pentactinocarpus sevaticus KOZUR & MOSTLER 
7. Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the 

Antalya Nappes, Rhaetian, x 200, 
8 .  Sampie no. 94-B- 1 -7, Ankara Ophiolitic Melange, Ankara, late Norian , x 200 

Figures 9- I 0 Pentactinocarpus tetracanthus DUMITRICA 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 

9. Sampie no. 97-UKT- I 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
1 0 . Sampie no. 97-UKT- I 37, early Norian (E. abneptis Con. Z.), Py. ,  x 300.  

F igures I 1 - 1 2  Braginel/a rudis (BRAGIN) 
Ankara Ophiol itic Melange, Ankara, 
1 1 . Sampie no. 94-B- 1 -7, late Norian, x 1 80, 
1 2 . Sampie �o. 94-B- 1 -7, late Norian, x 400. 
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PLATE 28 

Scanning electron micrographs of Nassellaria-Family Bulbocyrtidae and Canoptidae from Taurus 
Mountains. Py. :  Pyritized Radiolaria. 

F igures 1 -2 Bulbocyritium dryites SUGIY AMA 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Sampie no. 96-UKT-530, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), x 300, 
2 .  Sampie no. 96-UKT-530, late Ladinian (M coch/eata/ S. jluegeli Rad. Subz.), x 400. 

Figures 3-4 Bulbocyritium globosus n .  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
3 .  Holotype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 300, 
4 .  Paratype, sample no. 97-UKT- 1 3  7, early Norian (E. abneptis Con. Z.), Py. ,  x 300.  

Figure 5 Bulbocyritium insolitus (BLOME) n .  comb. 
Sampie no. 97-UKT- 1 3 8, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con . Z.), Py., x 200. 

F igures 6-7 Bulbocyritium reticulatum KOZUR & MOSTLER 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
6. Sampie no. 96-UKT-676, early Norian (E. triangularis Con. Z.), x 250, 
7 .  Sampie no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py. ,  x 300 .  

Figures 8-9 Canoptum cucurbita (SUGIY AMA) 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
8. Sampie no. 96-UKT-548, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 200, 
9. Sampie no. 96-UKT-548, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), x 300 .  

F igures I 0- 1 2  Canoptum inornatus n.  sp. 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 0 . Holotype, sample no. 96-UKT-559, early Camian (T. kretaensis Rad. Z.), x 200. 
1 1 . Detai l of the test, same as fig. I 0, x 500, 
1 2 . Paratype, sample no. 94-UKT-42, late Ladinian (M coch/eata/S. jluegeli Rad. Subz.), 

X 1 50 .  

F igures 1 3- 1 5  Canoptunz levis n.  sp. 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 3 .  Holotype, sample no. 96-UKT-544, late Ladinian (M cochleata/S. jluegeli Rad. Subz.), 

X 300. ,  
1 4 . Paratype, sample no .  94-UKT-42, late Ladinian (M cochleata/S. jluegeli Rad. Subz.), 

X 3 75,  
1 5 . Paratype, sample no .  94-UKT-42, late Ladinian (M cochleata/S. jluegeli Rad. Subz.), 

X 1 50 .  
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PLATE 29 

Scanning electron micrographs of Nassellaria-Fami ly Canoptidae from Taurus Mountains. Py. :  
Pyritized Radiolaria. 

Figure 1 Canoptum rl1aeticum KOZUR & MOSTLER 
Sampie no. 98-UKT- 1 0, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

F igure 2 Canoptum sp. aff. C. unicum PESSAGNO & WHALEN 
Sampie no. 98-UKT- 1 2, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

F igure 3-5 Japonocampe nova (Y AO) Group 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
3 .  Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 300, 
4 .  Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 300, 
5. Specimen with very broad circumferential ridges, sample no. 96-UKT-672, early Norian 

(E. abneptis Con. Z.), Py. ,  x 300, 

Figure 6 Transional form between Japonocampe and Pacl1us. 
Although the general outl ine of the form are similar to Japonocampe, nodes on the 
circumferential ridge at medial part have a resemblance to Pachus, sample no. 97-UKT- 1 28, 
early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

Figure 7 Pachus firmus BLOME 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

F igure 8 Pachus longinquus BLOME 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figures 9- 1 2  Pachus multinodosus n.  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe. of the Antalya Nappes, 
9. Holotype, sample no. 97-UKT- 1 33 ,  latest Carnian/earl iest Norian (E. primitia Con. Z.), 

Py. ,  X 300, 
I 0. Paratype, sample no. 97-UKT- 1 3 8, early Norian (E. abneptis Con . Z.), Py. ,  x 300, 
1 1 . Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 300, 
1 2 . Paratype, sample no. 97-UKT- 1 28, early Norian (E. abneptis Con. Z.), Py. ,  x 300.  
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PLATE 30 

Scanning electron micrographs of Nassellaria-Family Deflandrecyrtiidae from Taurus Mountains. 
Py. : Pyritized Radiolaria. 

F igures 1 -2 Dejlandrecyrtium breviora (SUGIY AMA) n. comb. 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
I .  Sampie no. 98-UKT- 1 7, Rhaetian, x 1 50, 
2. Sampie no. 98-UKT- 1 6, Rhaetian, x 200. 

Figure 3 Dejlandrecyritium curvatum (KOZUR & MOSTLER) 
Sampie no. 97-UKT- 1 3 7, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 250. 

Figures 4-6 Dejlandrecyrtium inaquiporatum n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Holotype, side view, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py. ,  

X 200, 
5. Paratype, view from apical side, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con.  

Z.), Py. ,  X 1 47, 
6 .  Side view, same as fig. 5 ,  x 200. 

Figures 7-8 Dejlandrecyrtium itllacantlzum (SUGIY AMA) n. comb. 
Dikmetas Measured Section from the Cataltepe Nappe ofthe Antalya Nappes, .  
7 .  Sampie no .  98-UKT- 1 8, Rhaetian, x 200. 
8 .  Sampie no. 96-UKT-476, Rhaetian, x 200. 

Figures 9- 1 0  Dejlandrecyrtium parvus n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
9.  Holotype, side view, sample no. 98-UKT-48, early Norian (E. abneptis Con. Z.), Py, 

x 200, 
1 0 . Paratype, side view, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., 

X 200. 

Figures 1 1 - 1 3  Dejlandrecyrtiunz pessagnoi n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 1 . Holotype, side view, sample no. 97-UKT- 1 33, latest Carnian/earliest Norian (E. primitia 

Con. Z.), Py. ,  x 200, 
1 2 . Paratype, view from apical side, sample no. 96-UKT-676, early Norian (E. triangularis 

Con. Z.), x 200, 
1 3 .  Paratype, side view, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py. ,  

x 200. 
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PLATE 31  

Scanning electron micrographs of  Nassellaria-Family Deflandrecyrtiidae from Taurus Mountains. 
Py. :  Pyritized Radiolaria. 

Figure I Deflandrecyrtium takemurai (YEH & CHENG) n. comb. 
Sampie no. 98-UKT- 1 9, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 1 50. 

F igures 2-3 Dejlandrecyrtium tegumentiformis n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
2. Holotype, side view, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z .), Py. ,  

x 200, 
3. Paratype, view from apical side, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. 

Z.), Py. ,  X 1 50 .  

Figure 4 Dejlandrecyrtiunz ? sp. A 
View from apical side, sample no. 97-UKT- 1 3 8, Yaylakuzdere Measured Section from the 
Alakircay Nappe of the Antalya Nappes, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 

F igures 5-6 Haeckelicyrtiunz subcircularis n.  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
5. Holotype, side view, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., 

X 200, 
6. Paratype, view from apical side, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. 

Z.), Py. ,  X 1 50 .  

F igure 7 Dejlandrecyrtium sp.  B 
View from apical side, sample no. 98-UKT-48, Yaylakuzdere Measured Section from the 
Alakircay Nappe of the Antalya Nappes, early Norian (E. abneptis Con . Z.), Py. ,  x 1 50. 

Figures 8- 1 0 Tricornicyrtium dikmetasensis n. gen. ,  n.  sp. 
Dikmetas Measured Section from the Cataltepe Nappe ofthe Antalya Nappes, 
8. Holotype, sample no. 98-UKT- 1 9, Rhaetian, x 300, 
9. Paratype, sample no. 98-UKT- 1 6, Rhaetian, x 300, 
1 0 . Paratype, sample no. 98-UKT- 1 8, Rhaetian, x 200. 
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PLATE 32 

Scanning electron micrographs of Nassellaria-Family Hinedorcidae from Taurus Mountains. Py. :  
Pyritized Radiolaria. 

Figures 1 -3 Alatipicapora gediki n. gen. ,  n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Holotype, sample no. 97-UKT- 1 38, early Norian (E. abneptis Con. Z.), Py., x 300, 
2. Paratype, sample no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py., x 300, 
3. Paratype, sample no. 98-UKT-5 1 ,  latest Camian/earliest Norian (E. primitia Con. Z.), Py., 

x 200. 

F igure 4 Alatipicapora sp. A 
Sampie no. 98-UKT-6 1 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con . Z.), Py., x 300. 

F igures 5-6 Hinedorcus gibher n. sp. 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
5. Holotype, sample no. 96-UKT-53 1 ,  Iate Ladinian (M cochleata/ S. jluege/i Rad. Subz.), 

x 400, 
6.  Paratype, sample no. 96-UKT-533,  late Ladinian (M cochleatal S. fluegeli Rad. Subz.), 

X 500.  

Figures 7, 1 1  Picapora elegantissima n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 

7. Holotype, sample no. 97-UKT- 1 28, early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
1 1 . Paratype, sample no. 98-UKT-5 1 ,  Iatest Carnian/earliest Norian (E. primitia Con. Z.), 

Py. ,  X 200. 

F igures 8-9 Picapora robusta KOZUR & MOSTLER 
Haciyunuslar Measured Section from the Huglu Unit of the Beysehir-Hoyran Nappe, 
8. Sampie no. 96-UKT-707, middle Camian, x 300, 
9. Sampie no. 96-UKT-707, middle Camian, x 200. 

Figure I 0 Picapora sp. aff. P. robusta KOZUR & MOSTLER 
Sampie no. 98-UKT -4 1 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, tatest Carnian/earl iest Norian (E. primitia Con. Z.), Py. ,  x 300. 
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PLATE 33 

Scanning electron m icrographs of Nassellaria-Family Livarellidae, Nakasekoellidae and 
Neoscidiocapsidae from Taurus Mountains. Py. :  Pyritized Radiolaria. 

Figures 1 -2 Livarella densiporata KOZUR & MOSTLER 
Dikmetas Measured Section from the Cataltepe Nappe ofthe Antalya Nappes, 
1 .  Sampie no. 96-UKT-476, Rhaetian, x 200, 
2 .  Sampie no. 98-UKT- 1 0, Rhaetian, x 200. 

F igures 3-6 Livarella magna n. sp. 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
3 .  Holotype, sample no. 96-UKT-476, Rhaetian, x 200, 
4. Paratype, sample no. 96-UKT-476, Rhaetian, x 200, 
5. Paratype, sample no. 96-UKT-476, Rhaetian, x 1 50, 
6.  Paratype, sample no. 96-UKT-4 76, Rhaetian, x 1 50. 

Figure 7 Livarella valida YOSHIDA 
Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figures 8-9 Nakasekoellus inkensis KOZUR 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
8. Sampie no. 98-UKT-5 1 ,  latest Carnian/earl iest Norian (E. primitia Con. Z.), Py. ,  x 500, 
9. Sampie no. 98-UKT-4 1 ,  latest Carnian/earl iest Norian (E. primitia Con. Z.), Py. ,  x 500.  

Figures I 0 Nakasekoellus pessagnoi (NAKASEKO & NISHIMURA) 
Sampie no. 98-UKT-59, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure 1 1  Squinabolella sp. aff. S. causia CARTER 
Sampie no. 98-UKT- 1 7, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figures 1 2- 1 3  Squinabolella ? trispinosa CARTER 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
1 2 . Sampie no. 98-UKT-20, Rhaetian, x 200, 
I 3. Sam pie no. 98-UKT-20, Rhaetian, x 200. 
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PLATE 34 

Scanning electron micrographs of Nassellaria-Family Neoscidiocapsidae, Planispinocyrtiidae and 
Pseudosaturniformidae from Taurus Mountains. Py. :  Pyritized Radiolaria. 

F igures 1 -2 Citriduma asteroides CARTER 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
I .  Sampie no. 98-UKT- 1 7, Rhaetian, x 1 50, 
2. Sampie no. 96-UKT-476, Rhaetian, x 1 50 .  

Figure 3 Praecitriduma canthofistula CARTER 
Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

F igur� 4 Spinotriassocampe carnica KOZUR & MOSTLER 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappes, middle Camian, x 200. 

Figures 5-6 Spinotriassocampe longobardica KOZUR & MOSTLER 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
5. Sampie no. 96-UKT-532, late Ladinian (M coch/eata/ S. jluegeli Rad. Subz.), x 500, 
6 .  Sampie no. 96-UKT-532, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 500.  

Figures 7- 1 0  Pseudosaturniforma carnica KOZUR & MOSTLER 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, .  
7 .  Sampie no .  97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200, 
8. Sampie no. 97-UKT- 1 38,  early Norian (E. abneptis Con. Z.), Py. ,  x 300, 
9 .  Sampie no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py., x 300, 
1 0. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 
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PLATE 35 

Scanning electron micrographs of Nassellaria-Family Pseudodictyomitridae from Taurus 
Mountains. Py. :  Pyritized Radiolaria. 

Figures I -2 Corum ? delgado SUGIYAMA 
Sugozu Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
1 .  Sampie no. 96-UKT-559, early Camian (T. kretaensis Rad. Z.), x 200, 
2. Sampie no. 96-UKT-558, early Camian (T. kretaensis Rad. Z.), x 250. 

Figures 3-5 Corumfusiformis n .  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
3 .  Holotype, sample no. 97-UKT- I 37, early Norian (E. abneptis Con. Z.), Py., x 300, 
4. Paratype, sample no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py., x 400, 
5 .  Paratype, sample no. 96-UKT-672, early Norian (E. abneptis Con. Z.), Py.,  x 300 .  

Figure 6 Corum candidun1 YEH 
Sampie no. 97-UKT- I 3 7, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300 .  

Figures 7-9 Corum kraineri n.  sp. 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
7. Holotype, sample no. 96-UKT-580, early Camian, x 250, 
8 .  Detail of the medial part of the test, same as fig. 7, x 500, 
9. Paratype, sample no. 96-UKT-576, early Carnian, x 250. 

Figures I 0- 1 1  Corum regium BLOME 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 0 . Sampie no. 97-UKT- I 3 7, early Norian (E. abneptis Con. Z.), Py.,  x 300, 
I 1 . Sampie no. 96-UKT-672, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

Figure I 2  Corum speciosum BLOME 
Sampie no. 97-UKT- 1 3 8, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figures I J- 1 4  Corum sugozuensis n. sp.  
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 3 .  Holotype, sample no.96-UKT-547, late Ladinian (M cochleata/ S. .fluege/i Rad. Subz.), 

x 300, 
1 4. Paratype, sample no.96-UKT-528, late Ladinian (M cochleata/ S.jluegeli Rad. Subz.), x 300. 
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PLATE 36 

Scanning electron m icrographs of Nassellaria-Family Pseudodictyomitridae and Ruesticyrtiidae 
from Taurus Mountains. Py. :  Pyritized Radiolaria. 

F igures 1 -5 Kozuricyrtium carinatus n. gen., n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
I .  Holotype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300, 
2 .  Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300, 
3. Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200, 
4. Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
5. Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 6-8 Kozuricyrtium pulcllra n. gen., n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
6. Holotype, sample no. 97-UKT- 1 28,. early Norian (E. abneptis Con. Z.), Py., x 200, 
7. Paratype, sample no. 97-UKT- 1 28, early Norian (E. abneptis Con. Z.), Py., x 250, 
8 .  Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py.,  x 250. 

F igures 9- 1 2  Pararuesticyrtium ? anatoliaensis n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 

9. Holotype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 250, 
I 0. Paratype, sample no. 97-UKT- 1 33 ,  latest Carnianlearliest Norian (E. primitia Con. Z .), 

Py.,  X 300, 
1 1 . Paratype, sample no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py., x 300. 
1 2 . Detail of the medial part of the test, same as fig. 1 1 , x 1 000, 

Figures 1 3- 1 4  Pararuesticyrtiun1 mediobulbosum n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 3 .  Holotype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300, 
1 4 . Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure 1 5  Pararuestiyrtium sp. A 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 
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PLATE 37 

Scanning electron micrographs of Nassellaria-Family Sanflippoellidae from Taurus Mountains. Py.: 
Pyritized Radiolaria. 

F igures 1 -3 ,  5 Annulopoulpus antalyaensis n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Holotype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
2. Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200, 
3. Paratype, sample no. 97-UKT- 1 28, early Norian (E. abneptis Con. Z.), Py.,  x 200, 
5. Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py.,  x 200. 

Figure 4 Annulopoulpus reticulatus KOZUR & MOSTLER 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figure 6 Hozmadia spinosa KOZUR & MOSTLER 
Sampie no. 96-UKT-53 1 ,  Sugozu Measured Section from the Aiakircay Nappe of the 
Antaiya Nappes, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 500. 

Figures 7-9 Neopyletonema procera SUGIY AMA 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
7. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 350, 
8. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300, 
9. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figures 1 0- 1 1 Parapoulpus oertlii KOZUR & MOSTLER 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 0 . Sampie no. 98-UKT-4 1 ,  latest Camian/earliest Norian (E. primitia Con. Z.), Py., x 300, 
1 1 . Sampie no. 98-UKT-67, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figure 1 2  Parapou/pus sp. A 
Sampie no. 97-UKT- 1 38, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 1 50. 
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PLATE 38 

Scanning electron micrographs of Nassellaria-Family Sanflippoellidae and Silicarmigeridae from 
Taurus Mountains. Py. : Pyritized Radiolaria. 

Figures 1 -2 Poulpus curvispinus cuvispinus DUMITRICA, KOZUR & MOSTLER 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Sampie no. 96-UKT-526, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), x 300, 
2. Sampie no. 94-UKT-42, late Ladinian (M cochleata/ S. jluegeli Rad. Subz.), x 1 50. 

F igures 3-4 Poulpus piabyx DE WEVER 
3 .  Sampie no. 97-UKT- 1 3 8, Yaylakuzdere Measured Section from the Alakircay Nappe of 

the Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200, 
4. Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 

Beysehir-Hoyran Nappe, middle Carnian, x 200. 

Figure 5 Poulpus Iransitus KOZUR & MOSTLER 
Sampie no. 97-UKT- 1 38, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figures 6-8 Sanjlippoel/a lengeranlii n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
6. Holotype, sample no. 98-UKT-59, early Norian (E. abneptis Con. Z.), Py., x 300, 
7. Paratype, sample no. 97-UKT- 1 38, early Norian (E. abneptis Con. Z.), Py., x 300, 
8 .  Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure 9 Spinopoulpus noricus KOZUR & MOCK 
Sampie no. 98-UKT-6 1 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 1 0  Vegllia sp. aff. V. sulovensis KOZUR & MOCK 
Sampie no. 97-UKT- 1 3 7, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure 1 1  Vegllia sulovensis KOZUR_& MOCK 
Sampie no. 98-UKT-6 1 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 1 2- 1 3  Silicarmiger curvatus (KOZUR & MOSTLER) 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 2 . Sampie no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py., x 200, 
1 3 . Sampie no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 1 4- 1 5  Silicarmiger Iatus Iatus KOZUR & MOSTLER 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 4 . Sampie no. 96-UKT-520, late Ladinian (M cochleata/ ? P. priscus Rad. Subz.), x 300. 
1 5 . Sampie no. 96-UKT-52 1 ,  late Ladinian (M cochleata/ ? P. priscus Rad. Subz.), x 200. 
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PLATE 39 

Scanning electron micrographs of Nassellaria-Family Syringocapsidae from Taurus Mountains. Py. : 
Pyritized Radiolaria. 

Figures 1 -3 Podobursa akayi n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Holotype, sample no. 98-UKT-59, early Norian (E. abneptis Con. Z.), Py., x 200, 
2. Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200, 
3 .  Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 4-5 Podobursa galeata n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Holotype, sample no. 98-UKT-62, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
5. Paratype, sample no. 98-UKT-59, early Norian (E. abneptis Con. Z.), Py., x 1 50. 

Figures 6-8 Podobursa primitiva n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
6. Holotype, sample no. 98-UKT-59, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
7. Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
8. Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 9- 1 1 Podobursa turriformis n.  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 

9.  Holotype, sample no. 97-UKT- 1 23 ,  early Norian (E. abneptis Con. Z.), Py.,  x 3 00, 
1 0. Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
1 1 . Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200. 
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PLATE 40 

Scanning electron micrographs of Nassellaria-Family Syringocapsidae from Taurus Mountains. Py. :  
Pyritized Radiolaria. 

Figures 1 -2 Podobursa yazgani n. sp. 
Y aylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
l .  Holotype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 250, 
2. Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figure 3 Podobursa sp. A 
Sampie no. 98-UKT-6 1 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 4-5 Syringocapsa extansa n. sp . 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Holotype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con . Z.), Py., x 200, 
5. Paratype, sample no. 96-UKT-676, early Norian (E. triangularis Con. Z.), x 200. 

Figure 6 Syringocapsa rlzaetica KOZUR & MOSTLER 
Sampie no. 98-UKT- 14, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figures 7-8 Syringocapsa turgida BLOME 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
7. Sampie no. 98-UKT-48, early Norian (E. abneptis Con. Z.), Py. ,  x 300, 
8. Sampie no. 98-UKT-48, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

Figure 9 Syringocapsa sp. A 
Sampie no. 97-UKT- 1 38, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figure I 0 Syringocapsa sp. B 
Sampie no. 98-UKT-5 1 ,  Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, tatest Carnian/earliest Norian (E. primitia Con . Z.), Py. ,  x 300. 

282 



PLATE 40 



PLATE 41 

Scanning electron micrographs of Nassellaria-Family Triassocampidae and Unumidae from Taurus 
Mountains. Py. : Pyritized Radiolaria. 

Figures 1 -2 Annu/otriassocampe baldii KOZUR Group 
1 .  Sampie no. 96-UKT-57 1 ,  Sugozu Measured Section from the Alakircay Nappe of the 

Antalya Nappes, early Camian (T. kretaensis Rad. Z. ), x 290, 
2 .  Sampie no. 97-UKT- 1 38, Yaylakuzdere Measured Section from the Alakircay Nappe of 

the Antalya Nappes, early Norian (E.abneptis Con. Z.), Py., x 300. 

Figures 3-6 Annulotriassocampe multisegmantatus n. sp. 
Sugozu Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
3 .  Holotype, sample no. 96-UKT-530, late Ladinian (M cochleatal S. jluege/i Rad. Subz.), 

x 200, 
4. Paratype, sample no. 96-UKT-560, early Carnian (T. kretaensis Rad. Z.), x 240, 
5. Paratype, specimen with sl ightly defected medial part, sample no. 96-UKT-544, late 

Ladinian (M coch/eata/ S. jluegeli Rad. Subz.), x 200, 
6 .  Paratype, sample no. 96-UKT-547, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), 

x 200. 

Figure 7 Annulotriassocampe proprium (BLOME) 
Sampie no. 97-UKT- 1 37, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py.� x 400 

Figure 8 Annulotriassocampe sulovensis (KOZUR & MOCK) 
Sampie no. 96-UKT-584, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Carnian, x 250. 

Figure 9 Annulotriassocampe ? sp. A 
Sampie no. 97-UKT- 1 20, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, latest Carnianlearl iest Norian (E. primitia Con . Z.), Py. ,  x 320. 

Figure I 0 Triassocampe scalaris DUMITRICA,KOZUR & MOSTLER s. I .  
Sampie no. 96-UKT-52 1 ,  Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M.cochleata/ ? P. priscus Rad. Subz.), x 200. 

Figures 1 1 - 1 5  Praeprotunuma antiqua n. gen. ,  n.  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 1 . Ho1otype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 400, 
1 2 . Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300, 
1 3 .  Paratype, sample no. 96-UKT-672, ear1y Norian (E. abneptis Con. Z.), Py., x 400, 
1 4 . Paratype, inner structure of the fonn, sample no. 97-UKT- 1 37, ear1y Norian (E. abneptis 

Con. Z.), Py. ,  x 500, 
1 5 . Paratype, sample no. 96-UKT-672, early Norian (E. abneptis Con. Z.), Py., x 400. 
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Scanning electron micrographs of Nassellaria-Fami ly Xiphothecidae from Taurus Mountains. Py. : 
Pyritized Radiolaria. 

F igures 1 -5 Seneie/la triassica n. gen., n.  sp. 
Y aylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
I .  Holotype, sample no. 97-UKT- 1 38, early Norian (E. abneptis Con. Z.), Py., x 1 20, 
2. Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py.,  x 1 50, 
3. Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
4 .  Paratype, note the segment like ocurrence between first and second post-abdominal 

segment, sample no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
5. Paratype, same feature as fig, 4, sample no. 97-UKT- 137, early Norian (E. abneptis Con. 

Z.), Py.,  X 300. 

Figures 6-7 Xipllotlleca irregularis n. sp. 

Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
6. Holotype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 1 5 , .  
7 .  Paratype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py.,  x 200. 

Figures 8- 1 1  Xiplrotlleca pseudolonga n.  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 

8. Holotype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py., x 200, 
9. Same as fig. 8, x 500, detail of the apical part, 

1 0. Paratype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py.,  x 200, 
1 1 . Paratype, sample no. 96-UKT-672, early Norian (E. abneptis Con. Z.}, Py. ,  x 1 50.  

Figure 12 Xipllotlreca sp.  cf. X karpenissionensis DE WEVER 
Sampie no. 96-UKT-707, Haciyunuslar Measured Section from the Huglu Unit of the 
Beysehir-Hoyran Nappe, middle Carnian, x 200. 

Figures 1 3- 1 4  Xipllotlleca longa KOZUR & MOCK 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 3 .  Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
1 4 . Sampie no. 96-UKT-672, early Norian (E. abneptis Con. Z.), Py. ,  x 300. 

Figures 1 5- 1 8  Xipllotlleca rugosa BRAGIN 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 5 . Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py.,  x 1 00, 
1 6 . Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
1 7 . Sampie no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
1 8 . Detail of the apical part, same as fig. 1 7, x 500. 
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Scanning electron micrographs of Nassellaria-Family Xiphotbecidae and Nassellaria Incertae Sedis 
from Taurus Mountains and Ankara region. Py. : Pyritized Radiolaria. 

Figures 1 -5 Xipl1otheca rugosa BRAGIN 
Y aylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 .  Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200, 
2. Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
3 .  Specimen with rudimentary apical hom, sample no. 97-UKT- 1 37, early Norian (E. 

abneptis Con. Z.), Py.,  x 200, 
4. Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
5. Detail of the distal globose post-abdominal segments, same as fig. 4, x 500. 

Figures 6-8 Xiphotheca ? Iransitus n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
6. Holotype, sample no. 98-UKT-62, early Norian (E. abneptis Con. Z.), Py.,  x 1 50, 
7 .  Paratype, sample no. 98-UKT-62, early Norian (E. abneptis Con. Z.), Py.,  x 1 00, 
8. Paratype, sample no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py.,  x 200. 

Figures 9- 1 1  Bipedis acrosty/us BRAGIN . 
9. Sampie no. 94-B- 1 -7, Ankara Ophiolitic Melange, Ankara, late Norian, x 200, 

1 0. Sampie no. 94-B- 1 -7, Ankara Ophiolitic Melange, Ankara, late Norian, x 200, 
1 1 . Sampie no. 98-UKT- 1 9, Dikmetas Measured Section from Cataltepe Nappe, Antalya 

Nappes, Rhaetian, x 200. 

Figure 1 2  Canesium lentun1 BLOME 
Sampie no. 97-UKT- 1 3 7, Yaylakuzdere Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Norian (E. abneptis Con. Z.), Py., x 500. 

Figures 1 3- 1 4  Castrum perornatum BLOME 
Sugozu Measured Section from the Alakircay Nappe of the Antalya Nappes. 
1 3 .  Sampie no. 96-UKT-560, early Carnian (T. kretaensis Rad. Z. ), x 300, 
1 4 . Sampie no. 97-UKT-53 1 ,  late Ladinian (M coch/eatal S. jluege/i Rad. Subz.), x 300.  

Figure 1 5  Enoplocampe sp.  A 
Sampie no. 98-UKT- 1 7, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 
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PLATE 44 

Scanning electron micrographs of Nassellaria Incertae Sedis from Taurus Mountains. Py. :  Pyritized 
Radiolaria. 

F igure I Globolaxtorum cristatum CAR TER 
Sampie no. 98-UKT - 1 0, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figure 2 Globolaxtorum lrullae (YEH & CHENG) 
Sampie no. 98-UKT- 1 6, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figure 3 Globolaxtorum ? sp. A 
Sampie no. 98-UKT- 1 3 ,  Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 300. 

F igure 4 Globolaxtorum sp. B 
Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figure 5 Globolaxtorum sp. C 
Sampie no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figure 6 Laxtorum capitaneum CARTER 
Sampie no. 98-UKT- 1 2, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figures 7-9 Laxtorum perfectum CARTER 
Dikmetas Measured Section from the Cataltepe Nappe of the Antalya Nappes, 
7. Sampie no. 98-UKT- 1 6, Rhaetian, x 1 50, 
8 .  Sampie no. 98-UKT- 1 6, Rhaetian, x 200, 
9. Sampie no. 98-UKT- 1 6, Rhaetian, x 200. 

Figure 1 0  Laxtorum sp. aff. L. perfectum CARTER 
Sampie no. 98-UKT- 1 8, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Rhaetian, x 200. 

Figures 1 1 - 1 5  Mostlericyrtium sitepesiformis n. gen., n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
1 1 . Holotype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 1 30, 
1 2 . Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
1 3 .  Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis _Con. Z.), Py., x 1 00, 
1 4 . Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py.,  x 1 00, 
1 5 . Paratype, note the distinctive vertical hom, sample no. 98-UKT-48, early Norian (E. 

abneptis Con. Z.), Py., x 500. 

Figures 1 6- 1 8  Most/ericyrtium striata n. gen., n .  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 6 . Holotype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 1 50, 
1 7 . Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
1 8 . Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200. 
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Scanning electron micrographs of Nassellaria Incertae Sedis from Taurus Mountains. Py. :  Pyritized 
Radiolaria. 

F igure I Multimonilis sp. A 
Sampie no. 96-UKT-520, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, late Ladinian (M coch/eata/ ? P. priscus Rad. Subz.), x 300. 

Figure 2 Multimonilis sp. B 
Sampie no. 94-UKT-42, Sugozu Measured Section from the Alakircay Nappe of the Antalya 
Nappes, late Ladinian (M cochleatal S. jluegeli Rad. Subz.), x 1 50. 

Figure 3 Multimonilis ? sp. C 
Sampie no. 96-UKT-584, Sugozu Measured Section from the Alakircay Nappe of the 
Antalya Nappes, early Carnian, x 300. 

Figures 4-5 Papiliocampe ovalis n. gen., n .  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
4. Holotype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 400, 
5. Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figures 6-8 Papiliocampe tokerae n. gen., n .  sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
6. Holotype, sample no. 97-UKT- 1 38, early Norian (E. abneptis Con. Z.), Py., x 3 00, 
7 .  Paratype, sample no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py., x 200, 
8. Paratype, sample no. 97-UKT- 1 38, early Norian (E. abneptis Con. Z.), Py. ,  x 400. 

Figures 9- 1 2  Trialalus praerobustus SUGIY AMA 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 

9. Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py.,  x 1 50, 
1 0 . Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 200, 
1 1 . Sampie no. 97-UKT- 1 3 8, early Norian (E. abneptis Con. Z.), Py., x 200, 
1 2 . Sampie no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py. ,  x 200. 
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PLATE 46 

Scanning electron micrographs of Triassie Radiolaria-Nassellaria Incertae Sedis and Hettengian 
Radiolaria from Taurus Mountains. Py. :  Pyritized Radiolaria. 

Figures 1 -4 Trialalus procerus n. sp. 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
I .  Holotype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
2 .  Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200, 
3. Paratype, sample no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py. ,  x 200, 
4 .  Paratype, sample no. 97-UKT- 1 37, early Norian (E. abneptis Con. Z.), Py., x 200. 

Figures 5-6 Nassellaria gen. and sp. indet. A 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
5. Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py.,  x 300. 
6.  Sampie no. 97-UKT- 1 3 7, early Norian (E. abneptis Con. Z.), Py., x 300. 

Figures 7-8 Nassellaria gen. and sp. indet. B 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
7. Sampie no. 98-UKT-6 1 ,  early Norian (E. abneptis Con. Z.), Py.,  x 200, 
8 .  Sampie no. 97-UKT-1 37, early Norian (E. abneptis Con. Z.), Py. , x 300. 

Figures 9- 1 0 Paraltsuum sintplum Y AO 
Dikmetas Measured Section from the Cataltepe Nappe ofthe Antalya Nappes, 

9. Sampie no. 98-UKT-24, Hettengian, x 300, 
1 0 . Sampie no. 98-UKT-24, Hettengian, x 300. 

Figure 1 1  Pantanellium inornatum PESSAGNO & POISSON 
Sampie no. 98-UKT -24, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Hettengian, x 300.  

Figure 12 Pseudolteliodiscus robustuspinosus KOZUR & MOSTLER 
Sampie no. 98-UKT-24, Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Hettengian, x 200. 

Figure 1 3  Droltus sp. aff. D. carinaspinosus KOZUR & MOSTLER 
Sampie no. 98-UKT-24; Dikmetas Measured Section from the Cataltepe Nappe of the 
Antalya Nappes, Hettengian, x 300. 

Figure 14 Dumitricael/a pauliani DE WEVER 
Sampie no. 98-UKT-24, Dikmetas Measured Section from the Cataitepe Nappe of the 
Antalya Nappes, Hettengian, x 1 50.  
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Scanning electron micrographs of conodonts from Taurus Mountains. 

Figure 1 Paragondole/la polygnatiformis noa/1 (HA YASHI) 
Pa element, lateral view, sample no. 96-UKT-693, Haciyunuslar Measured Section from the Huglu 
Unit of the Beysehir-Hoyran Nappe, middle Camian, x 100.  

Figure 2 Gladigondolella sp. 
Sb element, lateral view, sample no. 96-UKT-654.a, Yaylakuzdere Measured Section from the 
Alakircay Nappe of the Antalya Nappes, middle Camian, x I 00. 

Figure 3 Epigondolella prinritia MOSHER 
Pa element, upper view, sample no. 98-UKT-40, Yaylakuzdere Measured Section from the Alakircay 
Nappe of the Antalya Nappes, latest Camian- earliest Norian (E. primitia Con . Z.), x 1 00. 

Figures 4-5 Epigondolella pernrica (HAYASHI) 
· 

Yaylakuzdere Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
4. Pa element, upper view, sample no. 98-UKT-46, early Norian (E. abneptis Con. Z.), x 1 00, 
5. Pa element, upper view, sample no. 97-UKT- 1 1 9, latest Camian-earliest Norian (E. primitia Con. 

Z.), X 1 00.  

Figure 6 Epigondolella pseudoeclrinata KOZUR 
Pa element, upper view, sample No. 97-UKT- 1 36, Yaylakuzdere Measured Section from the 
Alakircay Nappe of the Antalya Nappes, tatest Camian-earliest Norian (E. primitia Con. Z.), x 1 00. 

Figures 7-9 Epigondolella ahneptis (HUCKERIEDE) 
Yaylakuzdere Measured Section from the Alakircay Nappe ofthe Antalya Nappes, 
7. Pa element, upper view, sample no. 98-UKT-46, early Norian (E. abneptis Con. Z.), x 1 50, 
8. Pa element, upper view, sample no. 96-UKT-672, early Norian (E. abneptis Con. Z.),x 1 00, 
9. Pa element, upper view, sample no. 96-UKT-672, early Norian (E. abneptis Con. Z.),x 1 00. 

Figures 1 0- 1 1 Epigondolella spatulata (HA Y ASHI) 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
1 0 . Sampie No. 98-UKT-58, early Norian (? E. abneptis Con. Z.), x 100, 
1 1 . Sampie No. 96-UKT-58, early Norian (? E. abneptis Con. Z.), x 100. 

Figures 1 2- 1 3  Epigondolella triangu/aris (BUDUROV) 
Yaylakuzdere Measured Section from the Alakircay Nappe of the Antalya Nappes, 
12 .  Pa element, upper view, sample no. 98-UKT-69, early Norian (E. triangularis Con. Z.), x 100, 

1 3 .  Pa element, upper view, sample no. 96-UKT-69, early Norian (E. triangularis Con. Z.), x 100. 

Figure 1 4  Zieglericonus rhaeticus KOZUR & MOCK 
Pa element (?), lateral view, sample no. 98-UKT- 19, Dikmetas Measured Section from the Cataltepe 
Nappe of the Antalya Nappes, late Rhaetian (Misikella ultima Con. Z.) , x 300. 

Figure 1 5  Neohindeodella ? sp. 
Sc e1ement (?), lateral view, sample no. 98-UKT- 1 7, Dikmetas Measured Section from the Cataltepe 
Nappe of the Antalya Nappes, late Rhaetian, x 200. 

Figure 1 6  Parvigondolella ? sp. 
Pa element, lateral view, sample no. 96-UKT-476, Dikmetas Measured Section from the Cataltepe 
Nappe of the Antalya Nappes, late Rhaetian, x 200. 

Figure 1 7  Grodel/a de/iculata (MOSHER) 
Sb element (?), lateral view, sample no. 98-UKT-2 1 ,  Dikmetas Measured Section from the Cataltepe 
Nappe of the Antalya Nappes, late Rhaetian, x 100. 
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