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INTRODUCTION

In the Reichraming Nappe (Bajuvaric Unit, North ern Cal -
car e ous Alps), Valanginian cephalopod-bear ing de pos its are
re corded in two dif fer ent litho stratigraphic units, the
Schrambach and the Rossfeld for ma tions (Lukeneder, 2004,
2005a, b, c; Piller et al., 2004). Up per Valanginian sed i ments
of the Rossfeld For ma tion com prise mainly lime stones and
sand stones, whereas the Schrambach For ma tion con sists of
lime stones with turbiditic sand stone in ter ca la tions (Vašíèek
and Faupl, 1996; Lukeneder 2005a, b; Lukeneder and
Schlagintweit, 2005). The Rossfeld For ma tion is re stricted to
south ern parts of the Reichraming Nappe. It is in ter preted as a
synorogenic suc ces sion de pos ited at the be gin ning of the
compressional de for ma tion within the Austroalpine Unit
(Faupl, 1979; Decker et al., 1987). The source area for the
Rossfeld For ma tion and the sand stone in ter ca la tions of the
Schrambach For ma tion was sit u ated to the south of the ba sin
(Faupl and Wagreich, 1992; Vašíèek and Faupl, 1996, 1998;
Lukeneder, 2005a). 

The stra tig ra phy of the Lower Cre ta ceous sed i ments in the
area in ves ti gated (Fig. 1) is based on ammonoids. A new
calpionellid and dinoflagellate as so ci a tion was col lected in
lime stone interbeds of the Rossfeld For ma tion by the au thors.
Dur ing the 1990s, a rich cephalopod fauna was col lected from
Lower Cre ta ceous de pos its from the area sur round ing the lo -
cal ity de scribed herein (Immel, 1987; Vašíèek et al., 1994;
Vašíèek and Faupl, 1996, 1998, 1999). The ammonoids from
this lo cal ity were de scribed by Lukeneder (2005a). The
ammonoids are rare and not well pre served. We there fore
sought other pa ram e ters to more pre cisely de ter mine the age. 

The pres ent con tri bu tion is a con tin u a tion of pa pers by
Lukeneder (2004b, c; 2005a, b, c) and Lukeneder and
Reháková (2004). The lat ter pa per de scribes a new calpionellid
fauna from the North ern Cal car e ous Alps which strength ened
the biostratigraphy es tab lished on ammonoids of this Lower
Cre ta ceous sec tion. It un der lines the tre men dous im por tance of
cor re lat ing dif fer ent fos sil groups. This ap proach re veals that
the age given by Lukeneder (2005a) for the same sec tion was
some what too young (e.g. base of late Valanginian). The poor
pres er va tion of the ammonoids hin dered a more pre cise age de -
ter mi na tion. Af ter in ves ti gat ing ad di tion ally the microfossils a



more cor rect age can be given. Be sides
ammonoids, the calpio nellids are the key 
el e ments, and among the microfossils
the cal car e ous dino flagellates. Fi nally
the com bined study of both mi cro- and
macrofossils yielded a better de fined age 
for the sec tion.

GEOGRAPHICAL SETTING

The po si tion of this Up per Aus trian
lo cal ity is about 5 km south of
Brunnbach (652 m, ÖK 1:50 000, sheet
69 Großraming, Fig. 1). The ex po sure is
lo cated in the south ern most part of the
east-west strik ing Ebenforst Syncline
along a for est road run ning be tween the
Sulzkogel (840 m) to the north and the
Hochkogel (1157 m) to the south at the
top most part of the Reixengraben at
885 m. The grey sand stone suc ces sion
com pris ing the ammonoid-bear ing beds
(dip ping 225/60°) is lo cated on the
north ern side of the Hochkogel
(Lukeneder, 2005a). The ex act GPS
(global po si tion ing sys tem) po si tion of
the calpionellid oc cur rence de scribed is:
N 47°47’15’’ and E 14°30’00’’ (Fig. 2). 
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Fig. 1. A — lo cal ity map of Up per Aus tria show ing tec tonic con text (Reichraming Nappe, Frankenfels Nappe) around
the sec tion in ves ti gated within the North ern Cal car e ous Alps; B — po si tion of the Hochkogel lo cal ity

on the geo log i cal map of the Ebenforst Syncline

Fig. 2. Ex po sures of the de tailed lower Valanginian logs with in di cated fossiliferous
 beds 1–3 within the Rossfeld For ma tion



GEOLOGICAL SETTING AND LITHOLOGY

The lower Valanginian microfossils de scribed here were
col lected from a small ex po sure (20 m in length) of sand stones
and marly lime stones lo cated at the south ern mar gin of the
Ebenforst Syncline. The calpionellid oc cur rence in ves ti gated 
is sit u ated in marly lime stones of the Rossfeld For ma tion. The
Ebenforst Syncline is lo cated in the south ern most part of the
Reichraming Nappe of the North ern Cal car e ous Alps (Fig. 1).
This re gion is part of the Bajuvaric Unit, which is bor dered by
and over lain to the south by the Tyrolian Nappes
(Staufen-Höllengebirgs Nappe; Lukeneder, 2005a). The lo cal -
ity is 500 m north of the bor der with the south ern Tyrolian
Units. The Ebenforst Syncline is made up of a Ju ras sic suc ces -
sion (Oberalm For ma tion, Scheiblberg-Kirchstein For ma tion,

Hierlatzkalk). The core of the Ebenforst Syncline con sists of
the Lower Cre ta ceous Rossfeld For ma tion. 

The Rossfeld For ma tion is mainly com posed of grey silty
marls ac com pa nied by con glom er ates and sand stones. Sand -
stones are fine-grained and show slump struc tures. The in ter ca -
lated marly bioturbated lime stones are light-col oured and are
as so ci ated with a rel a tively mo not o nous ben thic macrofauna
(brachi o pods and bi valves). The fab ric is mot tled to com pletely 
ho mogen ised due to bioturbation and in di cates rich ben thic col -
o ni za tion (Fig. 3). 

The Rossfeld For ma tion at the Hochkogel sec tion shows
approx. 30 m of fine-grained, grey cal car e ous sand stones
(5–50 cm beds). Three in ter ca lated lime stone beds 10 to 40 cm
thick (Fig. 3, beds 1–3, rich in calpionellids and ammonoids)
can be dis tin guished. These lime stone beds are in turn marked
by thin, rhyth mi cally in ter ca lated turbiditic sand stone lay ers
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Fig. 3. Po si tion of the fossiliferous beds (en larged) within the log of the ex po sure in ves ti gated
 in the road-cut on the north ern flank of the Hochkogel



30 Alexander Lukeneder and Daniela Reháková

each about 2–3 cm thick. The rapid ac cu mu la tion of sev eral,
con sec u tive in de pend ent ac cu mu la tion “events” is pro posed
for the sand stone lay ers, whereas the lime stone- and marl-beds
re flect “nor mal” sed i men ta tion rates. 

CaCO3 (cal cium car bon ate con tents, equiv a lents cal cu lated
from to tal in or ganic car bon) has val ues of about 64%. The
weight % TOC val ues (to tal or ganic car bon) are about 0.7%
within the lime stones of the ex po sure. The max i mum amount of
sul phur (3.1 mg/g) stems from the mid dle of lime stone Bed 2. 

MATERIAL AND METHODS

The macrofossil fauna is dom i nated by ammonoids, fol -
lowed by rare ben thic cri noids, bi valves and brachi o pods.
Care fully se lected and washed sam ples of the lime stones con -
tain pri mar ily fine silt-sized, an gu lar quartz grains, some py rite
and phos phatic ma te rial (fish scales and teeth). The gen er ally
poorly pre served mi cro-in ver te brate fauna con sists of
calpionellids, cal car e ous dinoflagellates, rare foraminifera
(ben thic), radio lar ians, ostracods, and sponge spicules, all of
which were investigated.

Dur ing this study, de ter mi na ble calpionellids were in ves ti -
gated on 32 thin sec tions from Bed 1 (10 thin sec tions) and Bed
2 (22 thin sec tions; Fig. 4), which to gether are 1 m thick. This
small in ter val rep re sents the only pos si bil ity to ob tain de ter mi -
na ble fos sils for dat ing from the en tire sand stone/lime stone
sec tion (20 m). Nearly ev ery preservational stage was ob -
served. The calpionellid pres er va tion was typ i cally not ex cel -
lent but still good enough for iden ti fi ca tion, al low ing the ver ti -
cal dis tri bu tion to be es tab lished.

Bed-by-bed col lect ing and a sys tem atic tax o nomic study
pro vided the ba sic data for the de tailed in ves ti ga tion of the
calpionellid fauna. Palaeontological, palaeo eco logi cal and sedi -
mentological in ves ti ga tions, com bined with stud ies of litho -
facies in thin sec tions and geo chem i cal in ves ti ga tions, yielded
in for ma tion about the en vi ron men tal con di tions in the area of
de po si tion. Cal cium car bon ate con tents (CaCO3) were de ter -
mined us ing the car bon ate bomb tech nique. To tal car bon con tent 
was de ter mined us ing a LECO WR-12 analyser. To tal or ganic
car bon (TOC) con tents were cal cu lated as the dif fer ence be -
tween to tal car bon and car bon ate car bon, as sum ing that all car -
bon ate is pure cal cite. All the chem i cal anal y ses were car ried out
in the lab o ra to ries of the De part ment of Geo log i cal Sci ences and
the De part ment of For est Ecol ogy at the Uni ver sity of Vi enna.

The ma te rial ex am ined is de pos ited in the palaeontological
col lec tion of the Nat u ral His tory Mu seum, Vi enna, Aus tria
(NHMW). 

MICROFAUNA OF THE HOCHKOGEL SECTION:
EVALUATION OF THIN SECTIONS (FIGS. 4–7)

BED 1

The strati graphi cal suc ces sion of the set of 10 thin sec tions
was in ves ti gated within Bed num ber 1. 

Layer 1 (2 thin sec tions): marly lime stone (mudstone) con -
tain ing a graded clastic ad mix ture in which quartz grains dom i -

nate over mus co vite, rutile, glauconite, ser pen tin ite and frag -
ments of micrite lime stone.

Layer 2 (3 thin sec tions): bioturbated marly lime stone
(mudstone) with a clastic ad mix ture lo cally con cen trated in
lenses or bur rows and ir reg u lar lay ers. The fauna in cludes
Calpionella alpina Lorenz, Intinnopsella carpathica
(Murgeanu and Filipescu), Tintinnopsella subacuta (Colom),
Tintinnopsella longa (Colom), Calpionella elliptica Cadisch,
Calpionellopsis oblonga (Cadisch), ?Calpionellites
caravacaensis Allemann, Praecalpionellites siriniaensis Pop,
Lorenziella hungarica (Knauer), Cadosina semiradiata fusca
Wan ner, Colomisphaera lucida Borza, Cadosina semiradiata
cieszynica (Nowak), Cadosina minuta Borza, Patelina sp., and
cri noids. Calpionellid loricas are thin ner in layer 2, and many of 
these are rimmed by dark lay ers (pos si ble con cen tra tions of or -
ganic mat ter). The clastic ad mix ture con tains frag ments of vol -
ca nic rocks (ba salt) and min er als: chro mium spi nels, al bite,
quartz, mus co vite, bi o tite, glauconite.

Layer 3: marly lime stone (mudstone). A graded layer of
clastic ma te rial is sit u ated in the lower part of the thin sec tion.
Quartz grains dom i nate over micrite lime stone clasts and frag -
ments of meta mor phic rocks. Ser pen tin ite and chloritized frag -
ments (with fi brous struc ture), framboidal py rite, and rare
grains of rutile were also iden ti fied. 

Layer 4.1: marly mudstone with Calpionellopsis oblonga
(Cadisch), Tintinnopsella carpathica (Murgeanu and
Filipescu), Tintinnopsella subacuta (Colom), Cadosina minuta 
Borza, Cadosina semiradiata fusca Wan ner. The silt-sized
clastic ad mix ture con sists of quartz, mus co vite, glauconite, ser -
pen tin ite and micritic lime stone frag ments and is con cen trated
in nests or ir reg u lar fine laminae. 

Layer 4.2: bioturbated marly lime stone with Tintinnopsella 
carpathica, Tintinnopsella subacuta (Colom) Tintinnopsella
longa (Colom), Calpionellopsis oblonga (Cadisch),
Lorenziella hungarica (Knauer), Lorenziella plicata Remane,
Calpionellites darderi (Colom), Calpionellites uncinata Cita
and Pasquaré, Cadosina minuta, Cadosina semiradiata fusca
Wan ner, Colomisphaera vogleri (Borza). 

Layer 5.1: bioturbated marly mudstone with abun dant
Cadosina minuta dom i nat ing over Cadosina semiradiata fusca,
Calpionellopsis oblonga (Cadisch), Remaniella borzai Pop,
Tintinnopsella carpathica (Murgeanu et Filipescu),
Tintinnopsella subacuta (Colom) and bi valve frag ments. The
clastic ad mix ture of silt size is con cen trated in in dis tinct lay ers.

Layer 5.2: marly mudstone with rare calpio nellids and other
micro fossils: Calpionellopsis oblonga (Cadisch), Calpio nella
minuta (Houša) Tintin nopsella carpathica (Murg eanu et Fili -
pescu), Loren ziella hungarica (Knauer), Lenticulina sp. (chlo -
ritized test), Colomisphaera vogleri (Borza), bi valve, ostracod
frag ments, Cadosina semir a diata semiradiata Wan ner, Cado -
sina semiradiata fusca Wan ner, Cadosina minuta Borza. In this
layer fine cla stic (silt) quartz grains, ser pen tin ite frag ments, rare
glau conite grains, mus co vite and lime stone clasts are pres ent. 

BED 3

Twenty two thin sec tions were ex am ined in Bed no. 3,
which is formed of three lay ers (A, B, C). Each of these is fur -
ther sub di vided (A1–A3, B1–B4, C1–C4). 



Layer A1 (2 thin sec tions): bioturbated marly lime stone
with nests and ir reg u lar lay ers of clasts. No calpionellids were
ob served in the ma trix. Clasts con sist of quartz, mus co vite, bi o -
tite, rutile, chro mium spinel, pyroxene and micritic lime stone
frag ments. 

Layer A2 (2 thin sec tions): bioturbated marly lime stone
(mudstone) with dis persed clastic ad mix ture. Calpionellopsis
oblonga (Cadisch), Tintinnopsella carpathica (Murgeanu and
Filipescu) (many loricas are dark), fre quent Cadosina minuta
Borza, rare Cadosina semiradiata fusca Wan ner, bi valve frag -
ments, cri noids and ostracods.

Layer A3 (2 thin sec tions): bioturbated marly lime stone
(mudstone) with graded clasts. Rare Tintinnopsella carpathica
(Murgeanu and Filipescu), Cadosina minuta Borza, Cadosina
semiradiata fusca Wan ner, bi valve frag ments, ostracods and
cri noids.

Layer B1 (2 thin sec tions): bioturbated marly lime stone
(mudstone) with sparse silt-sized clastic ad mix ture.
Calpionellites darderi (Colom), Calpionellopsis oblonga
(Cadisch), Tintinnopsella carpathica (Murgeanu and

Filipescu), Tintinnopsella subacuta (Colom), Lorenziella
hungarica (Knauer), ostracods, bi valve frag ments, ostracods,
cri noids, Cadosina minuta Borza, Cadosina semiradiata fusca
Wan ner and fre quent Cadosina semiradiata cieszynica
(Nowak). The base of a layer with a coarser-grained clastic ad -
mix ture is vis i ble in the low er most part of the thin sec tion.

Layer B2 (2 thin sec tions): bioturbated marly lime stone
(mudstone). A layer with clastic ad mix ture is lo cated in the up -
per most part of the thin sec tion. Calpionellopsis oblonga
(Cadisch), Tintinnopsella carpathica (Murgeanu and
Filipescu), Tintinnopsella subacuta (Colom), Cadosina minuta 
Borza, Cadosina semiradiata fusca Wan ner, Cadosina
semiradiata cieszynica (Nowak), sev eral calpionellid frag -
ments, foraminifera and ostracod and cri noid frag ments.

Layer B3 (2 thin sec tions): marly lime stone (mudstone)
with in fre quent clastic ad mix ture of silt size. It is con cen trated
in lenses in the lower and up per part of the thin sec tion. It con -
tains: Calpionellopsis oblonga (Cadisch), Tintinnopsella
carpathica (Murgeanu and Filipescu), Tintinnopsella longa
(Colom), Tintinnopsella subacuta (Colom), bi valve frag ments,
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Fig. 4. Calpionellid and cal car e ous dinoflagellate as sem blages from the Hochkogel lo cal ity
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Fig. 5. Calpionellids in thin sec tions

A — Calpionella alpina Lorenz, thin sec tion no. 2, 2006z0275/0001; B — Remaniella borzai Pop, thin sec tion no 5.1, 2006z0275/0002; C
— Lorenziella plicata Remane, thin sec tion no. 4.2, 2006z0275/0003; D, E — Calpionellopsis oblonga (Cadisch), thin sec tions 5.1 (Fig. 4) 
and 5.2 (Fig. 5), 2006z0275/0004-0005; F — Tintinnopsella carpathica (Murgeanu and Filipescu), thin sec tion no. 5.2, 2006z0275/0006;
G — Tintinnopsella subacuta (Colom), thin sec tion no. B2, 2006z0275/0007; H — Tintinnopsella longa (Colom), thin sec tion C2,
2006z0275/0008; I, J — Praecalpionellites siriniaensis Pop, thin sec tion no. 2, 2006z0275/0009-0010; K — Calpionellites uncinata Cita
and Pasquaré, thin sec tion no. 4.2, 2006z0275/0011; L — Calpionellites darderi (Colom), thin sec tion no. 4.2, 2006z0275/0012; the mag -
ni fi ca tion of all fig ures is in di cated by the 100 mm bars 
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Fig. 6. Cal car e ous dinoflagellates and foraminifera in thin sec tions 

A — Colomisphaera vogleri (Borza), thin sec tion no. 4.2, 2006z0275/0013; B — Colomisphaera lucida Borza, thin sec tion no. 2,
2006z0275/0014; C — Cadosina semiradiata semiradiata Wan ner, thin sec tion no. 5.2, 2006z0275/0015; D, E — Cadosina
semiradiata fusca Wan ner, thin sec tion no. 5.1, C1, 2006z0275/0016-0017; F — Cadosina minuta Borza, thin sec tion no. 5.1,
2006z0275/0018; G, H — Cadosina semiradiata cieszynica (Nowak), thin sec tions no. 2 and 3, 2006z0275/0019-0020; I — al gal
frag ment, thin sec tion no. C3, 2006z0275/0021; J — Patelina sp., thin sec tion no. 2, 2006z0275/0022; K — recrystalized test of
Lenticulina sp., thin sec tion no. 5.2, 2006z0275/0023; L — foraminifera test filled by py rite, thin sec tion no. B3, 2006z0275/0024; the
mag ni fi ca tion of all fig ures is in di cated by the 100 mm bars
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Fig. 7. Foraminifera and var i ous fos sil frag ments in thin sec tions

A — arenaceous foraminifer, thin sec tion no. 1, 2006z0275/0025; B — Echinoderm part, thin sec tion no. A1, 2006z0275/0031; C — shell
of Inoceramus sp., thin sec tion no. B3, 2006z0275/0033; D — shell of Inoceramus sp., thin sec tion no. A2, 2006z0275/0034.b; E — mix -
ture of bro ken ammonoid shells, thin sec tion no. 4.2, 2006z0275/0035; F — ammonoid shells, aptychi (wavy struc ture) and shell of
Inoceramus sp. (right), thin sec tion no. B.3, 2006z0275/0036; G — top tran si tional sec tion of clastic layer in marly lime stone, note abun -
dant plant de bris (black) on the top of the turbiditic layer, thin sec tion no. 5.2, 2006z0275/0037; H — nest of clastic ad mix ture within lime -
stone bed re flect ing bioturbation, thin sec tion no. C1, 2006z0275/0038; I — lithoclast of micrite lime stone con tain ing a calpionellid lorica
(cen tre), thin sec tion no. B2, 2006z0275/0043; J — chro mium spinel in clastic admixure, thin sec tion no. A1, 2006z0275/0044; K —
albitic plagioclase in the clastic admixure, thin sec tion no. B2, 2006z0275/0045; L — frag ments of ser pen tin ite, thin sec tion no. A2,
2006z0275/0047-0048; the mag ni fi ca tion of all fig ures is in di cated by the 100 mm bars
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ostracods, cri noids, fre quent Cadosina minuta Borza and rare
Cadosina semiradiata fusca Wan ner.

Layer B4 (2 thin sec tions): the clastic layer passes into a
marly lime stone (mudstone). A wavy cal cite vein is lo cated be -
tween the clastic layer and micrite lime stone ma trix. The clasts
con sist of quartz, frag ments of micrite lime stone, mus co vite,
glauconite, al bite, ser pen tin ite, rutile, cal cite, rare frag ments of
cri noids, bi valves (sep a rated prisms) and ag gre gates of Fe ox -
ides or hy drox ides. 

Layer C1 (2 thin sec tions): marly lime stone (mudstone)
with two lay ers of clastic ad mix ture in the low er most part and at
the top of the ori ented thin sec tion. Here, frag mented cal cite
veins tra verse the clastic ad mix ture and the micrite ma trix. Lime -
stone frag ments of the mudstone type are very fre quent among
the clasts. Some of them con tain calpionellid frag ments. This is
ac com pa nied by quartz grains, less fre quent spi nels, glauconite,
bi o tite, and mus co vite. Ag gre gates of py rite and py rite of
framboidal type was also ob served. Bi valve frag ments,
ostracods, ben thic foraminifers (lo cally chloritized), sponge
spicules, Cadosina semiradiata fusca Wan ner and Cadosina
minuta Borza were rec og nized. The mudstone con tains very rare 
bi valve frag ments and ostracods. The clastic lay ers con tain
abun dant quartz grains and frag ments of micrite lime stone. 

Layer C2 (2 thin sec tions): marly lime stone (mudstone)
with rare bioclasts and silt ad mix ture. It con tains:
Tintinnopsella carpathica (Murgeanu and Filipescu),
Tintinnopsella longa (Colom), Calpionella minuta Borza,
Cadosina semiradiata fusca Wan ner, Lenticulina sp., bi valve
and ostracod frag ments (also frag ments of or na mented shells),
ag gre gates of framboidal py rite.

Layer C3 (2 thin sec tions): bioturbated marly lime stone
with rare bioclasts and com mon silt-sized clastic ad mix ture
(ser pen tin ite, quartz, mus co vite, glauconite, rutile). One sec -
tion of Tintinnopsella carpathica (Murgeanu and Filipescu) is
dark the loricas are only slightly ag glu ti nated, formed by or -
ganic mat ter. Cadosina semiradiata fusca Wan ner, Cadosina
minuta Borza are pres ent along with very rare, not iden ti fied
calpionellid loricas and in di vid ual al gal and aptychi frag ments.

Layer C4 (2 thin sec tions): marly lime stone (mudstone)
with com mon silt-sized clastic ad mix ture. Microfossils:
Calpionellites allemani Rìhánek, Calpionellopsis oblonga
(Cadisch), Tintinnopsella carpathica (Murgeanu and
Filipescu), Tintinnopsella subacuta (Colom), Cadosina minuta 
Borza and Cadosina semiradiata fusca Wan ner. Frag ments of
ben thic foraminifera and ostracods are also pres ent. 

BIOSTRATIGRAPHY

In the sec tion in ves ti gated, forms of Praecalpionellites be -
long ing to the stan dard Calpionellopsis Zone (murgeanui
Subzone) are fol lowed by forms be long ing to the stan dard
Calpionellites Zone (darderi Subzone) and later by forms typ i -
cal of the ma jor Subzone (Reháková and Michalík, 1997). Due
to the poor pres er va tion of the fos sils, we are un able to place a
bound ary be tween these two subzones. The microfossil as so ci a -
tions ob served in Bed 1 are typ i cal of the stan dard Calpionellites

Zone (darderi Subzone) and also for the minuta Acme Zone
(Reháková, 1995, 1997, 2000a). The microfossil as so ci a tions in
Bed 3 are typ i cal of the stan dard Calpionellites Zone (darderi
and ma jor Subzones) (Reháková, 1995). The age of the sec tion
stud ied is early Valanginian. The in ter val stud ied co in cides with
those known as the Oravice Event de fined by Reháková (2000b)
from the West ern Carpathians in Slovakia. 

The macrofossil as so ci a tion in di cates that the cephalopod-
 bear ing beds in the Rossfeld For ma tion be long to the B.
campylotoxus and/or the T. pertransiens Zone of the early
Valanginian (zonation ac cord ing to the re sults of the Lyon meet -
ing of the Lower Cre ta ceous Ammonite Work ing Group of the
IUGS; “Kilian Group”; Hoedemaeker et al., 2003).

DISCUSSION

The tec toni cally strongly de formed Lower Cre ta ceous de -
pos its of the Ebenforst Syncline pro vide suboptimal con di tions
for ex cel lent pres er va tion of calpionellids. For tu nately, lime -
stone beds are in ter ca lated in this mas sive sand stone sec tion of
the Rossfeld For ma tion. These in clude calpionellid-bear ing
deposits. Sand stones of the Rossfeld For ma tion are nor mally
bar ren of calpionellids be cause of their or i gin from a some what 
shal lower re gion of the source area to the south (Lukeneder,
2005a, b, c). Within the lat ter sand stones, calpionellids can
there fore only be de tected in lithoclasts.

The de pos its cor re spond to the pe riod of the “Oravice
Event”, which is wide spread through out the Carpathians. Col -
lected microfossil fau nas and re sul tant data from the West
Carpathians sec tions as sessed the Oravice Event as be ing the
re cord of marked siliciclastic in put co in cid ing with a third-or -
der sea-level fall (Reháková, 2000b). As Lukeneder and
Reháková (2004) noted, traces mark ing the lat ter event can also 
be de tected in the North ern Cal car e ous Alps. Con nected with
this tec toni cally in duced event, which is re flected in the li thol -
ogy change and the ac com pa ny ing change in mi cro- and
macrofauna, we can cor re late the depositional his to ries, fa cies
and ages of the North ern Cal car e ous Alps and the West ern
Carpathians. Siliciclastic de pos its of the late early Valanginian
Oravice Event changed af ter an hi a tus at the end of the early
Valanginian into the mudstone sed i men ta tion of the
Schrambach For ma tion in the late Valanginian. This change in
the li thol ogy in the North ern Cal car e ous Alps and the
Carpathians was ac com pa nied by the nearly to tal calpionellid
dec i ma tion in al most the en tire Thetyan re gion (Reháková,
2000b). This also re veals that the thick nesses of the de pos its of
the same age in ter val are very dif fer ent (see also Decker et al.,
1987). The closer the source area to the south, the thicker the
suc ces sion. Ac cord ingly, in the case pre sented, the deoposits
are about 30 m thick in the early Valanginian. About 10 km to
the north in the Ternberg Nappe, how ever, the de pos its are dif -
fer ent and con densed into only 0.5 m within the same age in ter -
val (Lukeneder and Reháková, 2004). We de tected the Oravice
Event in both syn clines — the Losenstein Syncline (Ternberg
Nappe) to the north and the Ebenforst Syncline (Reichraming
Nappe) to the south. 
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RESULTS AND CONCLUSIONS

The strati graphic in ves ti ga tion of the micro fauna re vealed
that the Hochkogel sec tion com prises lower Valanginian de -
pos its of the Calpionellites Zone (darderi and ma jor
Subzones), which cor re sponds to the B. campylotoxus and/or
T. pertransiens ammonoid zones. The im por tance of this small
microfossil fauna is that it en ables dat ing of the sand stones of
the Rossfeld For ma tion which are nor mally bar ren of macro-
and microfossils. Only thin lime stone lay ers, in ter ca lated in a
sand stone in ter val of the Rossfeld For ma tion, yielded
microfossil fau nas. Based on the microfossil in ves ti ga tion, a
better de fined age could be de tected, lead ing to a change from
early late Valanginian to late early Valanginian.

Thirty two thin sec tions were ex am ined from beds no. 1 and 
no. 3, which are formed of sev eral dif fer ent lay ers (1–5; A, B,
C). Each of these could be fur ther sub di vided (1–5.2; A1–A3;
B1–Praecalpionellites, Calpionellites, Calpionella, Calpionel -
lopsis, Tintinnopsella, Lorenziella, Remaniella, The calpionel -
lid fauna is ac com pa nied by the fol low ing cal car e ous dino -
flagellate gen era: Cadosina and Colomispaera.

The macrofauna is rep re sented es pe cially by ammonoids.
The en tire sec tion yielded about 800 ammonoids (in clud ing

frag ments). The ammonoid moulds are re stricted to the lime -
stone beds. No ammonoids were found within the en clos ing
sand stone lay ers. The lat ter were de pos ited by tur bid ity cur -
rents, show gra da tion and, on their top, plant de bris. Sort ing
or pack ing of fos sil com po nents due to sedimentological or
bi o log i cal ef fects, and align ments or con cen tra tion due to
trans port or bot tom cur rents were ob served. The macrofauna
and the sedimentological data sup port the in ter pre ta tion of a
highly dy namic palaeoenvironment on the slope. The sug -
gested palaeogeographic po si tion of the sec tion stud ied in di -
cates an in flu ence of turbiditic redeposition (“de bris flow”)
and an allochthonous or i gin of the frag mented ammonoids
col lected.
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