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Summary: In the framework of cooperation between the Austrian
Geological Survey which has financially supported field works,
Czech Geological Survey and the Institute of Geology of the
Czech Academy of Sciences, v. v. i., a multidisciplinary research of
Mesozoic deposits has been carried out by authors of this paper
over the last thirty years in the Northern Calcareous Alps including
the Gosau Group. Although the biostratigraphy is here based on
macrofauna, the microfossils helped to clarify both relative age
of deposits and their paleoenvironment.

The “Gosau of Worschach-Liezen” is situated in the mountain
ranges north of the Enns valley (Fig. 1) between the village of
Worschach and the district town Liezen in Styria (Steiermark).
This area of the Northern Calcareous Alps is tectonically strongly
disturbed and only isolated outcrops of Gosau Group sediments
of the Coniacian to Paleogene age overlay the Triassic carbonate
rocks (Fig. 2). The lower part of the Gosau Group sequence is
represented by several hundreds of meters thick conglomerates of
the Kreuzgraben Formation with isolated intercalations of bedded
sandstones and grey sandy marls, which Pober (1984) called the
“Schneckengraben Formation”. Sediments locally show a rich
but poorly preserved brackish and/or marine macrofauna, that
provides only insufficient stratigraphic data. Janoschek (1968) and
Pober (1984) report finds of the ammonite Protexanites bourgeoisi
(De Grossouvre), which confirm the Upper Coniacian age. Wille-
Janoschek in Janoschek (1968) mentioned in the washed material
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indeterminable Robuli, miliolids, ostracods, small gastropods,
bivalves, echinoderms, fish teeth and coal particles. However,
Pober (l.c.) did not investigate any microfossils.

Detailed studies of microfauna, palynomorphs and calcareous
nannofossils provided further stratigraphic and paleoenvironmental
data. Samples WW1-WWS5 taken at the classic locality “Schnecken-
graben” and its surrounding outcrops are represented mostly by
green-grey sandy claystones and grey marlstones.

Samples WW2, WW3 and WW5 provided tests of foraminifers.
Relatively rich benthic foraminifers with Gaudryina pyramidata,
G. rugosa, Tritaxia tricarinata, Lenticulina sp., Stensioeina exsculpta,
Quadrimorphina allomorphinoides, and Dorothia conula were
observed only in sample WWS5. Sample WW3 contains scarce
foraminifers of genera Quinqueloculina and Spirillina that tolerate
possible changes in water salinity.

Minor and poorly preserved calcareous nannofossils of an
amount of 1-3 fragments per 10 fields of view of the microscope
were found in samples WW1, WW2 and WWS5. Species Micula
staurophora, zone UC10 indicates the Middle Coniacian age.
Presence of nannofossils confirms the marine environment.

The majority of collected sediments (samples WW1-WW4)
included numerous well-preserved phytoclasts of yellow, brown
and black color shades, palynomorphs with the predominance
of angiosperm pollen of the Normapolles group, small reticulate
tricolpates, fern spores, conifer pollen, fragments of dinoflagellate
cysts, and acritarchs. Some palynomorphs were filled with pyrite
crystals that resulted in their corrosion. Genus Oculopollis (Fig.
3-1) proves the Coniacian—-Maastrichtian age. Palynomorphs were
not found in sample WWS5.

If present, both foraminifers and calcareous nannofossils prove
the Coniacian. Palynomorphs from WW1 and WW2 samples
correspond to the Coniacian age, while those from WW3 and
WW4 samples point to a wider stratigraphic range — the Senonian.
The occurrence of Micula staurophora (Fig. 4-1, 2) indicates the
nannoplankton zone UC10, the base of which is corellated with
the Middle Coniacian (Burnett 1998). The presence of microfossils
implies a shallow sea of common salinity near the land. Benthic
foraminifers and nannofossils, and the absence of palynomorphs
in WWS5 sample show a deeper marine environment. An exception
represents sample WW4 where only sporomorphs were found.
Green algae Chomotriletes minor (Fig. 3-3) emphasize here fresh
waters and swamps.

Based on these data, the paleoenvironment can be interpreted
as a shallow water near the land with fluctuating salinity and/or
a gradual sea water level rising (Fig. 5). The presence of freshwater
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algae Chomotriletes together with dinocysts of genus Chatangiella
occurring in shallow marine environment, and pollen grains
Classopollis classoides characterizing the marshes deposits support

the coastal waters. The above interpretations point to a marine
transgression. Stratigraphic age: Middle Coniacian with possible
extension to the Santonian.

V ramci spoluprace Rakouské geologické sluzby (Geo-
logische Bundesanstalt Wien) a Ceské geologické sluzby
a Geologického ustavu AV CR, v. v. i., byl v poslednich tfi-
ceti letech proveden multidisciplinarni vyzkum mezozoic-
kych sedimentti v Severnich Vapencovych Alpach ve spodni
skupiné gosau. Ackoliv biostratigrafie svrchni kiidy gosau
je zalozena ptredevs§im na makrofauné (napt. Kollmann —
Summesberger 1982, Egger et al. 2000, Summesberger et
al. 2009), mikrofosilie pomohly i ve spodni skupiné go-
sau upfesnit jak relativni stafi vrstev, tak jejich paleoenvi-
ronmentalni vyvoj (Wagreich 1992, 1998, Hradecka et al.
1999, 2006, Szente et al. 2010). Cilem studia mikrofosilii
na klasické lokalité Schneckengraben (Pober 1984) bylo
upfesnit biostratigrafii a vyvoj sedimentacniho prostredi.

Geologie

Gosauské skupina oblasti Worschach-Liezen ve Styrsku je
geograficky situovana na sever od udoli Enns mezi vesnici

Worschach a zapadnim predméstim Liezen (obr. 1). Toto
uzemi nalezi k jiznimu okraji Severnich Vapencovych Alp.
Udoli Enns, sméru témét V-Z, je geologicky predispono-
vano tektonickou linii mezi Severnimi Vapencovymi Al-
pami a komplexem austroalpinského krystalinika vcetné
jednotek helvetika a penninika (obr. 2). Oblast je siln¢ tek-
tonicky postizena. Gosauska skupina, zde sedimenty co-
niackého az paleogenniho stafi, je pfitomna v izolovanych
odkryvech a piekryva karbonatové horniny triasu. Spodni
skupina gosau, Schneckengraben Formation, v této oblasti
tvori nekolik stovek metrt mocné konglomeraty s izolova-
nymi vlozkami hnédych a Sedych vrstevnatych piskovct
a piscitych slinovci. Misty bohata, av§ak Spatné zachovana
makrofauna doklada brakické a/nebo marinni prostiedi, ale
zatim neposkytla pfesnéjsi udaje o geologickém stari. Ja-
noschek (1968) a Pober (1984) odtud uvadéji ndlez amonita
Protexanites bourgeoisi (De Grossouvre), ktery indikuje
svrchni coniac. Z vyplavi uvadi Wille-Janoschek (in Ja-
noschek 1968) blize neidentifikované Robuli, miliolidy,
ostrakody, malé gastropody, mlze, jezovky, rybi zoubky
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Obr. 1. Geografické schéma s vyznacenim odbéru vzorkd.
Fig. 1. Geographic scheme showing samples location.
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Obr. 2. Geologicka skica oblasti
,Gosau of Woérschach-Liezen”.
1 — helvetikum a penninikum, Munich @
2 — austroalpinské jednotky,
3 — Severni Vapencové Alpy,
4 — vychozy gosauské kridy.

Fig. 2. Geological sketch map of
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units, 2 — Austroalpine units,
3 — Northern Calcareous Alps,
4 — outcrops of Gosau Group.
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a ulomky uhli. Pober (1984) v popisu typové lokality sou-
vrstvi Schneckengraben mikrofosilie nezmiiuje.

Material

Vzorky byly odebrany severné od obce Worschach u za-
padniho okraje mésta Liezen jak z klasické lokality Schnec-
kengraben Formation (WW2 a WW3), tak z okolnich
vychozi (WW1, WW4 a WWS5; obr. 1).

Worschach

WW1: Vychoz podél lesni cesty z Leistensee smérem k JZ
pred malym sesuvem kament, ktery pfetina cestu. Zeleno-
Sedé piscité sliny s fosilnimi zbytky.

WW2, WW3: Klasicka lokalita souvrstvi Schneckengra-
ben, asi 500m z. od Niedertausig. WW2: 15m z. od lesni
cesty, ktera toto souvrstvi pretina. Sedé bridlicové sliny.

WW3: Zapadni svah potoka Schneckengraben v misté
kfizeni lesni cesty. Sedé btidlicové sliny.

WW4: Vychoz tmavosedych piscitych slinti a piskovet
nad prvni serpentinou lesni cesty ze Spechtensee na SV
ke klasické lokalité Schneckengraben.

WWS5: Vzorek byl odebran ve svahu nad druhou ser-
pentinou lesni cesty Hirschenhackl, s. od Weissenbachu
u Liezen. Zelenavé Sedé¢ mekkeé sliny s pisCitou piimési
a s tlomky ¢erné organické hmoty (uhli a rostlinné zbytky).

Metody

Vzorky byly ptipraveny v laboratoiich Ceské geologické
sluzby v Praze-Barrandove.

Mikrofauna, foraminifery: sedimenty byly plaveny
na situ o velikosti ok 0,063 mm, se zachovidnim hrubé
frakce. Vyplaveny material byl studovan pod binokularnim
mikroskopem Nikon SMZ645.

Vapnité nanofosilie: pro piipravu preparatt byla ze se-
diment?i dekantaci separovana frakce 2-30 pm (Svabenické

2012). Vzorky byly studovany ve svételném mikroskopu
Nikon Microphot-FXA v prochazejicim a polarizovaném
svétle s pouzitim imerzniho objektivu 100x, SW ACT-1.
Stratigrafické korelace vychazeji ze standardnich nano-
planktonovych zon UC (Upper Cretaceous) Burnett (1998).
Vyplavy mikrofauny a preparaty jsou ulozeny v Ceské
geologické sluzbé, Klarov 131/3, Praha 1.

Palynologie: pfi laboratornim zpracovani vzorkid byly
pouzity obvyklé metody pro separaci palynomorf z vap-
nito-jilovitych typt hornin (HCl, HF, KOH, acetolyza).
Trvalé preparaty byly studovany a fotodokumentovany
ve svételném mikroskopu Leica DM2500 za pouziti imerz-
niho objektivu. Preparaty jsou ulozeny v Geologickém
tistavu AV CR, v. v. i., Rozvojova 269, Praha 6.

Vysledky
Mikrofauna

Foraminifery jsou v sedimentech pfitomny minimaln¢. Vy-
jimku tvotily vzorky WW5 a WW3, ve kterych bylo nale-
zeno nékolik druht s vétsinou $patné zachovanymi, ¢asto
rekrystalizovanymi schrankami. Ve vzorku WWS5 to byly
druhy Gaudryina pyramidata, G. rugosa, Tritaxia tricarinata,
Lenticulina sp., Stensioeina exsculpta, Quadrimorphina al-
lomorphinoides a Dorothia conula, které indikuji coniacké
stari. Vzorek WW3 obsahoval ojedinélé schranky rodd Quin-
queloculina a Spirillina z Celedi Miliolidae. Vzorky WW1,
WW2 a WW4 neobsahovaly zadné foraminifery, pouze
ojedinglé tlomky jehlic hub a schranek gastropodu a mlza.

Palynologie

V preparatech jsou Cetné fytoklasty zluté, hnédé az ¢erné
barvy, vzacna, ale dobfe zachovana palynomorfa s preva-
hou pylt krytosemennych rostlin ze skupiny Normapolles,
drobné retikulatni trikolpaty, spory kapradin, pyly konifer,
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Obr. 3. Palynomorfy z lokalit Wérschach WW1 a WW4, méfitko
20 um.

Fig. 3. Palynomorphs from the localities Worschach WW1 and
WW4, scale bar 20 um.

1 — Oculopollis sp., WW1, 2 — Complexiopollis christae, WW1,
3 — Chomotriletes minor, WW4.

tlomky cyst obrnének a akritarcha (obr. 3). Cast palyno-
morf je vyplnéna krystaly pyritu, které ¢astecné zptisobily
jejich korozi a ¢asto znesnadiiuji ur€ovani palynomorf.

Vapnité nanofosilie

V preparatech byl dominantni slozkou anorganicky mate-
rial. Nanofosilie, vétsinou vsak jejich ulomky, se vyskyto-
valy ojedinéle s Cetnosti cca 1-2 jedinci v deseti zornych
polich mikroskopu. Ve spolecenstvech kvantitativné pte-
vladaly plakolity Watznaueria barnesiae. Ostatni druhy
byly pfitomny v jednotlivych exemplarich véetné strati-
graficky vyznamného Micula staurophora (obr. 4-1, 2).
Malé tlomky nanofosilii o velikosti 1-2 pm nebylo mozné
identifikovat. Ve vzorcich WW3 a WW4 nebyly vapnité
nanofosilie nalezeny.

Dokumentace a biostratigrafické
a paleoenvironmentalni interpretace

WW1

Sedimenty poskytly velmi chudé spolecenstvo nanofosilii
s Ahmuellerella octoradiata, Biscutum sp., Corollithion
?madagaskarensis, Cribrosphaerella ehrenbergii, Cy-
lindralithus biarcus, Eiffellithus eximius, E. nudus,

1 2 3

Obr. 4. Lokalita Worschach. Stratigraficky ddlezité vapnité nano-
fosilie, jejichz prvni vyskyt je uvadén v coniaku. Polarizované svétlo.
Fig. 4. Worschach locality. Stratigraphically important calcareous
nannofossils, the first occurrence which is mentioned in the
Coniacian. Polarized light.

1 — Micula staurophora, WW1, 2 — Micula staurophora, WWS5,
3 — Eiffellithus nudus, WW1.

E. perch-nielseniae (obr. 4-3), Helicolithus cf. compactus,
Chiastozygus litterarius, Lithraphidites carniolensis, Micula
staurophora (3 jedinci), Prediscosphaera cretacea, Reta-
capsa angustiforata, R. crenulata, Rhagodiscus achlyostau-
rion, Staurolithites sp., Tegumentum stradneri, Watznaueria
barnesiae, Zeugrhabdotus diplogrammus, Z. noeliae.

Palynofacie je tvofena Cetnymi fytoklasty zluté, hnédé
az Cerné barvy s chudym, ale dobie zachovanym spole-
¢enstvem palynomorf, ve kterém pievladaji pyly krytose-
mennych rostlin ze skupiny Normapolles [ Complexiopollis
christae (obr. 3-2), C. complicatus, Complexiopollis sp.,
Oculopollis spp. (obr. 3-1), Plicapollis sp., Minorpollis sp.,
Emscheripollis sp.], dale drobnymi retikulatnimi trikolpaty
Tricolpopollenites parvulus, sporami kapradin (Corruga-
tisporites sp., Klukisporites sp.), pyly konifer (Classopollis
classoides, Parvisaccites radiatus, Alisporites bilateralis,
Cycadopites sp.) a vétSinou pouze tlomky cyst obrnének
(Isabelidinium sp., Spinidinium sp., Xiphophoridium ala-
tum) a drobnymi kulovitymi akritarchami (Micrhystridium
fragile, Micrhystridium sp.). Cast palynomorf vypliuji
krystaly pyritu, které zptisobuji jejich korozi.

Vépnité nanofosilie s Micula staurophora (obr. 4-1, 2)
dokladaji stiedni coniac, zonu UC10. Pfevaha pylovych zrn
Complexiopollis a Casty vyskyt rodu Oculopollis odpovida
rovnéz coniackému staii. Obdobné spolecenstvo palyno-
morf stfednéconiackého stari uvadi Siegl-Farkas (1994)
u Bad Aussee. Relativné ¢etné palynomorfy a naopak velmi
vzacné vyskyty vétsinou tlomku nanofosilii indikuji mélké
mofte o normalni salinité v blizkosti pevniny. Foraminifery
nebyly v tomto vzorku pfitomny, ve vyplavech byly vzacné
nalezeny jehlice hub a schranky malych mlzu a plzu.

Ww2

Sedimenty obsahovaly ojedinéle lomky nanofosilii Crib-
rosphaerella ehrenbergii, Eiffellithus sp., Prediscosphaera
ponticula, Rhagodiscus achlyostaurion, R. angustus, Zeugr-
habdotus diplogrammus, Z. noeliae. Vyplavy poskytly jeh-
lice hub a ulomky schranek mlzt a plza.

Naopak palynofacie je tvofena ¢etnymi fytoklasty hnédé
az ¢erné barvy, krystalky pyritu a ojedinélymi palyno-
morfami. V ramci angiosperm ze skupiny Normapolles
prevlada rod Oculopollis, méné Complexiopollis a rod pt-
vodné popsany jako Semioculopollis, ktery je nove pfifazen
k rodu Oculopollis (Pollette and Batten 2017), se objevuje
v coniaku. Z pylt konifer je pfitomen pouze Classopollis
classoides. V ramci dinocyst pfevazuji mélkovodni peridi-
nioidni cysty Isabelidinium cf. cooksoniae, Chatangiella
cf. victoriensis, Chatangiella sp., Palaeohystrichophora
infusorioides a akritarcha Micrhystridium spp.

Pritomnost peridinioidnich dinocyst indikuje mélké po-
biezni vody. Ojedinélé tlomky foraminifer a nanofosilii
relativni stafi neupfesnuji, ale upozoriuji na blizkost mél-
kého more.

WW3

V sedimentech byly zjistény vzacné schranky foraminifer
rodd Quinqueloculina a Spirillina a velmi chudé spolecen-
stvo palynomorf s ojedin€lymi zéstupci rodu Oculopollis,
konifer Classopollis classoides, dinocyst Chatangiella
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Sample No. Microfossils Calcareous nannofossils

Palynomorphs

Stratigraphic age Palecenvironment

fragments of benthic foraminfers
Gaudryina pyramidata, G. rugosa,
WWa Tritaxia tricarinata, Dorothia conula,
Quadrimorphina allomorphineides,
Stensioeina exculpta, Lenticulina sp.

poor assemblage
with Micula staurophora

barren of palynomorphs

Middle Coniacian /N
UC10 Zone dElEmeen

poor assemblage

Complexiopollis complicatus
Plicapollis peneserta

Middle Coniacian nearshore sea

W1 barren of foraminifers with Micula staurophora Oculopollis spp. of narmal salinity
e o UC10 Zone
and Eiffellithus nudus Chatangiella victoriensis
Classopollis classoides
Qculopollis spp.
Semioculopollis sp. shallow nearshore sea
Wiz extremely rare, fragmented tests exiremely rare. fragments Isabelidinium cooksoniae Coniacian short distance from shoreline

Chatangiella victoriensis

fluctuating salinity

rare foraminifers of genera

rare pollen Oculopollis sp.
Classopollis classoides

progressive marine transgression

fluctuating salinity

W3 barren of nannofossils Chatangiella victoriensis Coniacian-Maastrichtian brackish
Quinqueloculina and Spirilina Micrhystridium, Baltisphaeridium
W4 barren of foraminifers barren of nannofossils rare angiosperms Oculopollis Coniacian-Maastrichtian s nEE
green algae Ghomotriletes minor marches

Obr. 5. Model pravdépodobného paleoenvironmentalniho vyvoje sedimentd svrchni kfidy v oblasti Wérschach-Liezen, spodni skupina

gosau, Severni Vapencové Alpy.

Fig. 5. A scheme of possible paleoenvironmental development of the Upper Cretaceous deposits in the Wérschach-Liezen region, Lower

Gosau Subgroup, Northern Calcareous Alps.

victoriensis, Isabelidinium sp. a akritarch Micrhystridium
spp., Baltisphaeridium sp. Vyskyty Oculopollis a Ch. vic-
toriensis naznacuji stafi v intervalu coniac az maastricht.
Nanofosilie zde nebyly zjistény. Jejich absence indikuje
prostedi mélkych pobieznich vod s kolisajici salinitou.

Velmi vzacné vyskyty foraminifer rodti Quinqueloculina
a Spirillina, které mohou tolerovat piipadné zmeény salinity,
a absenci nanofosilii 1ze srovnat s lokalitou Brennetgraben
u Bad Ischl (Hradecka et al. 2006), ktera byla interpreto-
vana jako coniac v marinnim vyvoji.

wWw4

Sedimenty obsahovaly pouze palynomorfy se vzacnymi
angiospermami rodu Oculopollis spp., s drobnymi retiku-
latnimi trikolpaty Tricolpopollenites sp., koniferami Ina-
perturopollenites sp., s ulomky dinocyst a zelenych fas.
Vzacné byla zaznamenana bisakatni pylova zrna konifer
preplavena ze starSich triasovych sedimentd.

Rod Oculopollis doklada interval coniac—maastricht. Se-
dimenty byly deponovany v mélkych vodach, zelené fasy
Chomotriletes minor (pravdépodobné ¢eledi Oedogonia-
ceae, obr. 3-3) dokladaji sladkovodni prostiedi, pravdépo-
dobné marse, tedy pevninu v trovni moiské hladiny, ktera
je zaplavovana motskym pfilivem.

WW35
Sedimenty obsahovaly ojedinélé schranky bentickych
foraminifer Gaudryina pyramidata, G. rugosa, Tritaxia
tricarinata, Lenticulina sp., Stensioeina exsculpta, Quadri-
morphina allomorphinoides a Dorothia conula.

Spolecenstvo vapnitych nanofosilii bylo velmi chudé,
s druhy Biscutum coronum, Broinsonia enormis, Cribro-
sphaerella ehrenbergii, Eiffellithus eximius, E. perch-niel-
seniae, E. turriseiffelii, Micula staurophora (1 exemplar),
Nannoconus sp., Placodiscus fibuliformis, Prediscosphaera
cretacea, P. cf. grandis (1 fragment), Retacapsa angustifo-
rata, R. crenulata, Staurolithites sp., Watznaueria barnesiae.
Palynomorfy nebyly v tomto vzorku zjistény.

Jak foraminifery, tak nanofosilie dokladaji coniacké staii
sedimenti. Pritomnost Micula staurophora indikuje zonu

UCI10, jejiz baze je korelovana s bazi stfedniho coniaku
(Burnett 1998). Pritomnost uvedenych mikro- a nanofosilii
indikuje mote o normalni salinité.

Interpretace a zavér

Palynofacie ze vzorkit WW1 a WW2 odpovida coniackému
stafi, zatimco palynomorfy ze vzorki WW3 a WW4 Ize
korelovat s §irSim intervalem coniac—maastricht. Nalezy
sladkovodnich fas Chomotriletes spolu s dinocystami rodu
Chatangiella (WW4), vyskytujicimi se v mélkovodnim
mofiském prostiedi, a s pylovymi zrny Classopollis classo-
ides, charakterizujici marsové sedimenty, indikuji mélko-
mofiské piibfezni prostiedi.

Druh Micula staurophora, jehoz prvni vyskyt je korelo-
van s bazi zony UC10, doklada geologickeé stafi od stfedniho
coniaku vyse. Ve spolecenstvech byl zjistén i Eiffellithus nu-
dus (WW1), ktery je uvadén rovnéz od coniaku. Sedimenty,
ve kterych nebyly nanofosilie zjistény, mohou upozoriovat
na kolisani salinity — brakické az sladké vody (obr. 5).

Mikrofosilie ve vzorcich WW1 az WWS5 indikuji mélké
pobiezni vody s kolisanim salinity. Rozvoj zelenych fas,
ulomky dinocyst, ale absence foraminifer a vapnitého
nanoplanktonu ve vzorku WW4 naznacuji sedimentaci
v brakické vod¢. Celkové Ize prostiedi interpretovat jako
mofiskou transgresi, kterd v oblasti Worschach-Liezen na-
stala ve stfednim coniaku (obr. 5).

Podékovani. Autori dékuji Rakouskému geologickému ustavu
za financni podporu pri sbéru materialu a dr. G. W. Mandlovi
za pripravu obr. 1. Mikrofosilie byly studovdany v ramci Vyzkum-
ného zaméru Ceské geologické sluzby a RVO67985831 Geologic-
kého tistavu AV CR, v. v. i. Podékovini patri rovnéz recenzentiim.
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Druhy uvedené v textu podle abecedniho poradku rodovych jmen.
Taxa mentioned in the text in the alphabetical order of genera epithets

Foraminifery (Foraminifera)

Dorothia conula (Reuss)

Gaudryina pyramidata Cushman
Gaudryina rugosa d’Orbigny
Quadrimorphina allomorphinoides (Reuss)
Stensioeina exsculpta (Reuss)

Tritaxia tricarinata (Reuss)

Vapnité nanofosilie (Calcareous nannofossils)
Ahmuellerella octoradiata (Gorka) Reinhardt
Biscutum coronum Wind and Wise
Broinsonia enormis (Shumenko) Manivit
Corollithion "madagaskarensis Perch-Nielsen
Cribrosphaerella ehrenbergii (Arkhangelsky)
Deflandre

Cylindralithus biarcus Bukry

Eiffellithus eximius (Stover) Perch-Nielsen
Eiffellithus nudus Shamrock

Eiffellithus perch-nielseniae Shamrock
Eiffellithus turriseiffelii (Deflandre) Reinhardt
Helicolithus compactus (Bukry) Varol and Girgis
Chiastozygus litterarius (Gorka) Manivit
Lithraphidites carniolensis Deflandre

Micula staurophora (Gardet) Stradner
Placodiscus fibuliformis (Reinhardt) Hoffmann
Prediscosphaera cretacea (Arkhangelsky) Gartner
Retacapsa angustiforata Black

Retacapsa crenulata (Bramlette and Martini) Griin
Rhagodiscus achlyostaurion (Hill) Doeven
Tegumentum stradneri Thierstein

Watznaueria barnesiae (Black) Perch-Nielsen
Zeugrhabdotus diplogrammus (Deflandre) Burnett
Zeugrhabdotus noeliae Rood

Palynomorfy (Palynomorphs)

Alisporites bilateralis Rouse

Chatangiella victoriensis (Cookson and Manum) Lentin
and Williams

Chomotriletes minor (Kedves) Pocock

Classopollis classoides (Pflug) Pocock and Jansonius
Complexiopollis christae (Amerom) Krutzsch
Isabelidinium cooksoniae (Alberti) Lentin and Williams
Micrhystridium fragile Deflandre

Palaeohystrichophora infusorioides Deflandre
Parvisaccites radiatus Couper

Xiphophoridium alatum (Cookson and Eisenack) Sarjeant



