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Abstract: From 90 samples from the ,Helvetikum” and ,Ultrahelvetikum’
respectively, of Attersee (Upper Austria) a series of 11 zones is established on the
basis of the planktonic Foraminifera found,; these correspond approximately to the
stratigraphic range Albian to Maestrichtian. Pictures are made of the fossilia
supplying the names 'to the zones.

INTRODUCTION

In the West of Attersee (Upper Austria) appear windowlike structures
of ,,Helvetikum” and ,,Ultrahelvetikum” respectively, which for the most
part consist of soft marls. From these marls, which possess a characteristic
microfauna, altogether 90 samples were collected, washed and analysed.
They form the basis of the proposed zonation.

The individual zones merely represent a succession, in which the
faunal development (corresponding partly to the phylogenetic develop-
ment; see f.i. Bandy 1967) reaches from Hedbergella in the underlying
bed through Thalmanninella, Rotalipora and Praeglobotruncana to Glo-
botruncana. The correlation of zones with stratigraphic stages was
therefore made only in accordance with assertions already found in
literature. New stratigraphic statements or confirmations of the present
placement of the Cretaceous plankton can only be made on the basis
of parallel investigations of other groups of organisms (e.g. Ammonites),
as has recently been done by Malapris & Rat 1961 and Renz,
Luterbacher & Schneider 1963.

The zones are named after fossils of maximum frequency and of
regular occurrence in their ranges.

The determination of a zone-species proved unnecessary in the case
of the Rotalipora zone and the Praeglobotruncana zone as these ranges
appeared to be already sufficiently characterized by the mentioned
genera.

* Address: Dr Michael Sturm, Geol. Inst. Univ. Salzburg Porchestr. 8. 5020
Salzburg/Austria.
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ZONATION

1) Thalmanninella ticinensis zone

The separation of this zone from the older section called Hed-
bergella zone (which could not be investigated more thoroughly, on
account of the paucity of the available material) is made possible by
the first appearance of representatives of the genus Thalmanninella S i-
gal. Though at first Thalmanninella is only found in subordinate
positions next to benthonic calcareous Foraminifera (mostly Lenticulina
and Gavelinella), they appear as fauna-dominating in stratigraphically
higher samples; especially Th. ticinensis ticinensis (Gand.) and Th.
ticinensis subticinensis (G and.) appear in much greater numbers than
other Thalmanninella species. Partly also Planomalina buxtorfi (Gand.)
can form a main constituent of the faunas. Hedbergella div. sp. are {ound
in the entire zone, although sparsely.

No representatives of the group Th. appenninica (R e n z) yet appear
in the Th. ticinensis zone.

- Planktonic Foraminifera occurring in the zone:
Hedbergella infracretacea (Glaessner)
H. trocoidea (Gandolfi
H. div. sp.
* Planomalina buxtorfi (Gandolfi)
* Thalmanninella ticinensis subticinensis (Gandolfi)
* Th. ticinensis ticinensis (Gandolfi)
*Th. greenhornensis (Morrow)
* Th, multiloculata (M orrow)
*Th. deeckei (Franke)

Benthonic accompanying fauna:
Ammodiscus siliceus (Terquem)
Recurvoides gerochi Pflaumann
‘Marssonella oxycona (Reuss)
Dentalina gracilis D'Orbigny
Lenticulina div. sp.

Robulus rotulatus (Lamarck)
Cristellaria subangulata Reuss
Gavelinella div. sp.

Epistomina chapmani Ten Dam
E. div.sp.

Cibicides refulgens Montfo rt

* First appearance of a given form in the zone.
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Many authors agree that Th. ticinensis subticinensis (Gand.) and
Th. ticinensis ticinensis (G and.) are the earliest primitive forms of the
Thalmanninella group, mostly attributing to them a stratigraphic range
from the Upper Albian up to the Lower Cenomanian.
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Fig. 1. Sketch-map of the ,Flysch zone”, Salzburg, and Upper Austria
(after Prey 1961)

Gandolfi 1942 describes these forms from the lowest part of the
,Scaglia bianca” (Tessino, Cenomanian), Cita 1948 from the Lowest
Cenomanian (Italy), Dubourdieu & Sigal 1949 from the Lowest
Cenomanian (N. Africa), Sigal 1952 from the uppermost Albian (N.
Africa), Dalbiez 1955 from the wuppermost Albian to the Lowest
Cenomanian (N. Africa), Klaus 1960 from Albian to the Lowest
Cenomanian (Préalpes medianes: ,,Zone 2 et Zone 3”), Bolli 1960
from the uppermost Albian (Trinidad), Flandrin, Moulade &
Porthault 1961 from Albian (France), Malapris & Rat 1961
from the Cenomanian (France), Scheibnerova 1961 from Albian
to the Lower Cenomanian (Western Carpathians), Salaj & Samuel
1966 from the Middle Albian to the Lower Cenomanian (Western Car-
pathians) and Caron 1967 from the Upper Albian.

Of the other species of Thalmanninella differing ranges are given:
Bronnimann & Brown 1955 Th. greenhornensis (M or.) and Th.
multiloculata (M or.) from Cenomanian to possibly Lower Turonian,
Klaus 1960 Th. multiloculata (M or.) from the Upper Albian to the
Lowest Cenomanian and Th. greenhornensis (M or.) from the Middle
Cenomanian, Salaj & Samuel 1966 the two forms form the upper-
most Albian to Middle Cenomanian and Th. greenhornensis (M o r.) from
Middle Cenomanian to Lower Turonian.

Gandolfi 1942 attributes Planomalina buxtorfi (Gand.) to Ce-
nomanian, Klaus 1960 to the Lower and Middle Cenomanian, Sala j
& Samuel 1966 to the Middle Albian to the Middle Cenomanian and
Bandy 1967 to the Upper Albian to Lower Cenomanian.

Stratigraphic range: Upper Albian to Lower Cenomanian.
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2) Thalmanninella appenninica zone

The Th. appenninica zone is that range in which Th. ticinensis and
subspecies no longer appear, while representatives of the genus Rotali-
pora Brotz have not yet appeared, the first appearance of Th. appen-
ninica and subspecies marking the beginning of the zone; the latter
comprise over 50% of the entire fauna and can therefore be well used
as zone- characteristic forms.

Th. globotruncanoides (Sigal) and Th. evoluta Sigal decrease in
numbers in favour of Th. appenninica. For the first time a few specimen
of the genus Praeglobotruncana Bermud ez appear in this zone.

Planktonic Foraminifera occurring in the zone:
Thalmanninella greenhornensis (Morrow)
Th. deeckei (Franke)
* Th, appenninica appenninica (Ren z)
* Th. appenninica gandolfii (Luterbacher & Premoli Silva)
*Th, globotruncanoides (Sigal)
*Th. evoluta Sigal
* Praeglobotruncana stephani stephani (Gandolfi)

Benthonic accompanying fauna:
Textularia turris DDOrbigny
Clavulinoides gaultinus (Morozow a)
Dorothia pupa (Reuss)

Eggerella trochoidea (Reuss)
Dentalina div. sp.

Lenticulina div. sp.

Anomalina complanata Reuss

In the literature, the appearance of the Th. appenninica group is
generally stated to have occurred only after the extinction of the Th.
ticinensis group, but there are differences of opinion as to its stratlgraphlc
placement.

Gandolfi 1942, Cita 1948, Mornod 1949, Dubourdieu
& Sigal 1949 (,,Zone a Acanthoceras mantelli” = Middle Cenomanian),
Gandolfi 1957, Bolli 1960, Loeblich & Tappan 1961, M a-
lapris & Rat 1961 and Salaj & Samuel 1966 assume the
appearance of the Th. appenninica group to have taken place in the
higher Lower Cenomanian and Middle Cenomanian respectively.

Sigal 1952, Klaus 1960, Luterbacher & Premoli Sil-
va 1962, Renz, Luterbacher & Schneider 1963 (,,Zone des
Mantelliceras mantelli” = Lower Cenomanian) and Bandy 1967 de-
scribe the first appearance of Th. appenninica as being already in the
lowest Cenomanian, though only after the extinction of the Th. ticinensis
forms. Only Dalbiez 1955 and Scheibnerova 1961 assume the
coexistence of these two groups in the entire Cenomanian.

Stratigraphic range: Upper Lower Cenomanian and Middle Ce-
nomanian.

3) Rotalipora zone

The appearance of Rotalipora development marks the beginning of
this zone. On account of its relatively short vertical distribution, the
genus Rotalipora Brotz. can well serve as a zone designation, the
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more so since as in all samples its representatives constitute 50% of the
entire fauna (Rotalipora Br otz is distinguished from the genus Thal-
manninella Sigal particularly by its radial depressed umbilical sutures
and its supplementary openings with small portici in sutural position).

In the floor of the zone forms belonging to the Th. appenninica-zone
still be found, which, however, disappear from the faunal composition
in upward direction. Th. reicheli (M or no d), which occurs only in this
zone, it noteworthy. Since, however, its appearance is too irregular — it
appears rarely with greater frequency and at times is missing altogether
— this form was not chosen as zonal index form.

Praeglobotruncana appear already with greater frequency than in the
Th. appenninica-zone, both as species and as individuals. Their maximal
development, however, occurs only in the next younger zone.

Planctonic Foraminifera occurring in the zone:

Thalmanninella deeckei (Franke)
Th. appenninica appenninica (Ren z)
Th. appenninica gandolfii (Luterbacher & Premoli Silva)
Th. evoluta Sigal

*Th. reicheli (Mornod)

* Rotalipora montsalvensis Mornod

*R. cushmani (Morrow)

* R. turonica turonica Brotzen

* R. turonica thomet Hagn & Zeil
Praeglobotruncana stephani stephani (Gandolfi)

* P. stephani turbinata (Reichel)

* P, delrioensis (Plummer)

* P. oraviensis Scheibnerova

Benthonic accompanying fauna:
Ammodiscus siliceus (Terquem)
Clavulinoides gaultinus (Morozova)
Eggerella div. sp.

Marssonella oxycona (Reuss)
Dentalina div. sp.
Lenticulina div. sp.

In the literature, the appearance of Rotalipora is generally stated
to have occurred in Cenomanian, where they are found together with
the Thalmanninella still existing; the exact stratigraphic placing however,
is still uncertain.

The authors Kikoine 1947a, Sigal 1948a, Mornod 1949, D u-
bourdieu & Carbonnier 1952, Brénnimann & Brown
1955, Dalbiez 1955, Schijfsma 1955, Klaus 1960 (,,Zone
a Rotalipora” = Upper Cenomanian to Lower Turonian), Loeblich
& Tappan 1961, Malapris & Rat 1961, Scheibnerova
1961, Lehmann 1962, 1966 and Salaj & Samuel 1966 assume
the first appearance of Rotalipora (e.g. of R. cushmani (M or.)) to have
occurred in the Middle to Upper Cenomanian.

Renz Luterbacher & Schneider 1963 arrive at differing
results; they assign the appearance of R. cushmani (M or.) etc. already
to the Lower Cenomanian.
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Most of the authors cited place the upper limit of Rotalipora in the
Lower Turonian. On the other hand, Dubourdieu & Sigal 1949,
Carbonnier 1952, Schijfsma 1955 and Lehmann 1962, 1966
assume Rotalipora to have become extinct at the boundary between
Cenomanian and Turonian, while Bronnimann & Brown 1955
describe them as being still in the Lower Coniacian.

In the samples I worked on, representatives of Rotalipora were never
found with those of Globotruncana together in the same fauna.

Stratigraphic range: Upper Cenomanian to Lower Turonian.

4) Praeglobotruncana zone

The diagnostic characteristic of this zone is the predominance of the
genus Praeglobotruncana Bermudez which here reaches its ma-
ximum, both as species and as individuals (over 80% of the entire fauna
in a sample). Simultaneously with this sudden rise, isolated Globotrun-
cana appear for the first time, while Thalmanninella and Rotalipora have
become finally extinct.

Among Praeglobotruncana, P. biconvexa + subspecies, P. praehelve-
tica (T ruj.) and P. helvetica (B o111i) dominate. The not very frequently
appearing Globotruncana carpathica Scheib. is limited to the Prae-
globotruncana-zone. G. sigali Reichel reaches its full development
only in the next younger zone.

The planktonic foraminifera constitute almost 100% of the entire
fauna; only a very few benthonic Foraminifera are found.

Planktonic Foraminifera occurring in the zone:
Praeglobotruncana stephani stephant (Gandolfi)
P. stephani turbinata (Reichel)

P. oraviensis Scheibnerova
* P. biconvexa biconvexa (Samuel & Salaj)
* P. biconvexa gigantea (Samuel & Salaj)
* P. praehelvetica (Trujillo)
* P, helvetica (Bolli)
* P, imbricata (Mornod)
* Globotruncana carpathica Scheibnerova
*@G. sigali Reichel

Many authors describe a maximum frequency of Praeglobotrun-
cana in the Turonian stage, with P. stephani-forms generally making
their first appearance already in Cenomanian, while the other species
(especially P. helvetica (B olli)) appear only with the higher Lower
Turonian and Middle Turonian respectively.

The following authors assume the appearance of the maximum fre-
quency of Praeglobotruncana to have occurred in this stage: Trujillo
1960, Klaus 1960, 1961b (,,Zone a Praeglobotruncana”), Samuel
& Salaj 1962, 1963, Lehmann 1962, Hanzlikova 1963,
Klaus 1965 Salaj & Samuel 1966 and Bandy 1967. These
authors also agree on the nonoccurrence of Rotalipora in this range.

According to Cita 1948, Mornod 1949, Sigal 1952a,b, Dal-
biez 1955, Ksigzkiewicz 1956, Scheibnerova 1958, M a-
lapris & Rat 1961 and Scheibnerova 1961 the predominance
of Praeglobotruncana starts already at the turn of Cenomanian/Turonian
or in the Upper Cenomanian.
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Finally it should be noted that the common appearance of Praeglo-
botruncana and Globotruncana applies only to the Globotruncana species
G. carpathica Scheib. and G. sigali Reichel. More highly de-
veloped species as e.g. G. lapparenti and subspecies have not been found
together with the Praeglobotruncana described. Samuel & Salaj
1962, 1963, Salaj & Samuel 1966 and Klaus 1960, 1961 b, 1965
also share this view (Klaus, it is true, assumes a transition period —
,,Zone a Praeglobotruncana et Globotruncana” — but still supposes the
main development of Praeglobotruncana to have occurred in the lower
part of this zone).

The view of Bolli 1951b, Mornod 1949, Ksigzkiewicz
1956, Scheibnerova 1961 and Herm 1965 that the Globotrun-
cana lapparenti forms appear already in the Lower Turonian along with
Rotalipora could not be confirmed by my material.

Noteworthy is the appearance of G. carpathica Scheib., which
according to Scheibnerova 1963 and Salaj & Samuel 1966
occurs typically only in the Middle Turonian.

Stratigraphic range: Middle Turonian.

5) Globotruncana schneegansi zone

The beginning of this zone is marked by the initial development of
Globotruncana with a great number of species and subspecies, mainly
the forms with a double-keel being fully developed. All Praeglobotrun-
cana have become extinct, as well as Globotruncana carpathica Scheib.
Globotruncana sigali Reichel, rare in the Praeglobotruncana zone,
is now more frequently represented.

Of the many forms starting up new, only Globotruncana schneegansi
Sigal islimited to this zone. I therefore chose it as index form for this
zone, referring to Dalbiez 1955, even though this species does not
exceed the other forms in quantity.

A further difficulty for the determination of the character of this
zone is presented by the fact that most species or subspecies appearing
are ,,continuous forms”, some of which can reach up to the Globotrun-
cana stuarti zone; therefore the border between the G. schneegansi-zone
and the G. concavata zone cannot be clearly defined.

The zonal faunal association here appears more suitable for cha-
racterization; it must, however, be taken into consideration that it is
characteristic of a zone only if it is composed of those species which
make up more than 50 per cent of the entire fauna of a sample. In the
Globotruncana schneegansi zone the simultaneous appearance of G. sigali
Reich., G. schneegansi Sigal, G. renzi and subspecies, G. coronata
and subspecies, G. concavata primitiva D alb. and, in the higher ranges,
G. lapparenti lapparenti Brotz. is the typical zonal-faunal-association
which always represents more than 70% of the entire fauna.

Again planktonic Foraminifera make up almost 100% of the entire
fauna.

Planktonic Foraminifera occurring in the zone:
Globotruncana sigali Reichel
* (3. schneeganst Sigal
*G. renzi Gandolfi
* G. renzi angusticarinata Gandolfi
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* G. coronata coronata Bolli

* (G. coronata tarfayensis Lehmann
* G. marginata (Reuss)

* G, concavata primitiva Dalbiez

* 3, concavata concavata Brotzen

* G. concavata carinata Dalbiez

* G. lapparenti lapparenti Brotzen
* G. lapparenti bulloides Vogler

* (. lapparenti tricarinata (Quereau)
*G. fornicata Plummer

*G, arca (Cushman)

As has been mentioned in the preceding chapter there is a variance
of opinions, as regards the beginning of the Globotruncana development.
Even though it is generally established that a variety of species started
only after the extinction of Praeglobotruncana, this is assumed to have
taken place in the Lower Turonian, Middle Turonian or Upper Turonian.
I follow the division of Klaus 1960, 1961b; 1965 who places the
»typogenesis” (after Schindewolf) of the genus Globotruncana
Cushm. in the Upper Turonian. A similar view is held by Dalbiez
1955, Lehmann 1962 and Salaj & Samuel 1966, who assume
the G. schneegansi zone to have ended at the same time as Coniacian.
Also Gandolfi 1955, Bolli 1957a, Samuel & Salaj 1963
and Herb 1965 place the beginning of the ,typogenesis” of Globo-
truncana in the Upper Turonian.

According to Sigal 1952, Witwicka 1958, Trujillo 1960
and Alexandrowicz Birkenmajer & Geroch 1962, this
development starts already in the Middle Turonian, while according to
Ksigzkiewicz 1956, Pozaryski & Witwicka 1956, Ma-
lapris & Rat 1961, Scheibnerova 1963 and Herm 1965 even
already in the Lower Turonian.

Stratigraphic range: Upper Turonian to the border of Coniacian/San-
tonian.

6) Globotruncana concavata zone

As mentioned above, the border between the Globotruncana conca-
vata zone and the G. schneegansi zone cannot be exactly defined, since
the faunas of both zones are nearly similar. The nonoccurrence of G.
schneegansi Sig. and the regular appearance of G. concavata and its
subspecies are characteristic of the G. concavata zone. The typical zonal
faunal assemblage of this zone is composed of the species and subspecies
G. renzi renzi Gand. G. concavata concavata Brotz., G. concavata
carinata Dalb., G. lapparenti lapparenti Brotz., G. lapparenti tri-
carinata (Quer.) and G. arca (Cushm.). Other forms appear more or
less rarely.

The first appearance of G. globigerinoides Brotz., as well as the
first occurrence of a representative of Heterohelicidae (Heterohelix glo-
bulosa Ehrenberg) is still noteworthy. Both forms, however, can
only be found in a few specimens and are not suitable as zonal index-
-fossils.

Planktonic Foraminifera occurring in the zone:
Globotruncana sigali Reichel
G. renzi renzi Gandolfi
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renzi angusticarinata Gandolfi
coronata coronata Bolli

coronata tarfayensis Lehmann
marginata Reuss

concavata primitiva Dalbiez
concavata concavata Brotzen
concavata carinata Dalbiez

. lapparenti Bro'tzen

. lapparenti bulloides Vogler

. lapparenti tricarinata (Quereau)
. fornicata Plummer

arca (Cushm an)

* G. globigerinoides Brotzen

* Heterohelix globulosa (Ehrenberg)

QQQ000000000

Benthonic accompanying fauna:
Psammosiphonella rzehaki (Andreae)
Ammaodiscus siliceus (Terquem)
Gaudryina rugosa D'Orbigny
Marssonella oxycona (Reuss)

Nothia grilli Pflaumann
Dentalina gracilis D'Orbigny
Cristellaria div. sp.

Bulimina ovulum Reuss

According to Sigal 1952, Bolli 1957, Herb 1965, Salaj &
Samuel 1966 and Bandy 1967, Globotruncana schneegansi Sig.
no longer appears in the Santonian. Brotzen 1936, Bolli 1957 and
Klaus 1965 note the occurrence of G. globigerinoides Brotz. only
from the uppermost Coniacian and Santonian. Moreover, the G. con-
cavata zone and its corresponding stratigraphic range have been mostly
described in the literature with a similar zonal faunal assemblage as
cited above: Sigal 1955 ,,zone a G. concavata” (Santonian), Dalbiez
1955 ,,G. ventricosa-zone” (uppermost Conacian/Santonian), Bolli 1957,
1960 ,,G. concavata-zone” + ,,G. fornicata-zone” (Santonian), Klaus
1961b, 1965 ,,Zone 9” (Santonian), Pessagno 1962 ,,G. fornicata-lap-
parenti assemblage zone” (Santonian), Lehmann 1962 ,zone a G.
concavata’ (Santonian), Kollmann 1964 ,Concavata-Zone” (upper-
most Coniacian to Santonian), Wille-Janoschek 1966 ,Zone KA”
(Coniacian-Santonian) and Salaj & Samuel 1966 ,Sigalia car-
pathica Zone” (Santonian).

Similar faunas from the Santonian have also been described by Cita
1948, Hamilton 1953, De Klasz (in Ganss, 1956) and Ale-
xandrowicz Birkenmajer & Geroch (1962). Differing from
these results, Hinte 1263 and 1965 describes the occurrence of G. ele-
vata elevata Brotz already from the Santonian and introduces the
,»G. elevata Zone”. In the material I worked on, however, G. elevata
elevata Brotz. has never been found in the range of the G. concavata
zone, so that Hinte’s ,,G. elevata zone” should rather be assigned
to the Lower Campanian, that is to say to the top of my G. concavata
zone, the more so, as the accompanying planktonic fauna he describes
is also found in the Lower Campanian.

Stratigraphic range: Santonian.
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7) Globotruncana elevata zone

The beginning of this zone is marked by the appearance of Globo-
truncana elevata elevata Brotz This form has been chosen as zonal
index form because it no longer occurs in stratigraphically higher zones
(excepting a very few specimens in the lower part of the G. ventricosa
zone), thus having a short vertical distribution. Next to G. elevata elevata
Brotz. and G. elevata stuartiformis Dalb. a number of new species
of Globotruncana are found which clearly distinguish the planktonic
fauna of the G. elevata zone from that of the G. concavata zone (e.g. G.
obliqua Herm, G. bollii Gand., G. scutilla Gand.). The following
forms can be regarded as typical zonal faunal assemblage: G. lapparenti
lapparenti Brotz., G. forricata Plum., G. arca (Cushm.), G. elevata
elevata Brotz., G. elevata stuartiformis D alb. and G. bollii Gand.

G. sigali Reich., G. renzi angusticarinata Gand. and G. coronata
tarfayensis Lehm. as well as G. concavata and subspecies, no
longer appear in the G. elevata zone. But also G. renzi Gand. and
G. coronata coronata Bolli appear only sparsely, and toward the top
of the zone they disappear altogether from the faunal assemblage of
the zone. The two species of Heterohelicidae, Heterohelix globulosa
{(Ehrenb.) and the new species Pseudotextularia elegans (Rzeh)),
appear only very sparsely in this zone.

Planktonic Foraminifera occurring in the zone:
(zlobotruncana renzi renzi Gandolfi

coronata coronata Bolli
marginata (Reuss)
lapparenti lapparenti Brotzen
lapparenti bulloides Vaogler
lapparenti tricarinata (Quereau)
fornicata Plummer
arca (Cushman)
globigerinoides Bro'tzen
* (. elevata elevata Brotzen
* (. elevata -stuartiformis Dalbiez
*(G. obliqua Herm
*G. bollit Gandolfi
* Q. rosetta (Carsey)
* Q. scutilla Gandolfi

Heterohelir globulosa (Ehrenberg)
* Pseudotextularia elegans (Rzehak)

aaaaaae

Benthonic accompanying fauna:
Psammosiphonella rzehaki (Andreace)
Dorothia pupoides (D’Orbigny)
Marsonella oxycona (Reuss)
Nothia grilli Pflaumann
Nodosaria div. sp.
Lenticulina div. sp.
Reussella div. sp.
Stensidina labyrinthica Cushman & Dorsey

One can well compare the G. elevata zone with the biozone, which
Kollmann 1964 describes as ,,Campan I” (Lower Campanian), Wil-
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le-Janoschek 1966 as ,,Zone KB” (Lower Campanian), and Sala j
& Samuel 1966 as ,,G. arca Zone” (Lower Campanian). Dalbiez
1955 likewise describes a similar fauna from his ,G. elevata zone’’;
according to him, however, G. elevata elevata Brotz. occurs up to
the Maestrichtian, though this cannot be confirmed in my material. The
,,G. stuarti-zone” (Lower Middle Campanian) described by Bolli 1957
and 1960 also corresponds to the G. elevata zone. De Klasz (in
Ganss 1956) and Scheibnerova 1961 likewise assign the be-
ginning of G. elevata Brotz (= G. andori De Klasz) to the Lower
Campanian. Gandolfi 1955 notes, simultaneously the first appearance
of a great number of other forms of Globotruncana, only some of which
could be found in my material (e.g. G. Bolli Gand., G. scutilla Gand.).

The ,,Zone A” (Lower Campanian) described by Herm 1962 should
probably still be assigned to the G. concavata-zone, as it still contains
G. concavata concavata Brotz., while the one keeled Globotruncana
G. elevata and its subspecies are not yet represented. On the other hand,
the ,,G. stuartiformis Zone” (Lower Campanian), established by Hinte
1963, 1965, should be assigned to my G. ventricosa zone. Since G. ven-
tricosa White already appears, while older forms, such as G. renzi
G and. etc. are completely absent, it could approximately be compared
with the zone mentioned above. As has already been suggested in the
preceding chapter, Hinte’s deeper ,,G. elevata zone” (Santonian) very
likely represents an equivalent of my G. elevata zone.

Stratigraphic range: Lower Campanian to the lower part of Middle
Campanian.

8) Globotruncana ventricosa zone

Simultaneous with the beginning of this zone which is characterized
by the appearance of G. ventricosa W hit e, a further rich development
of the forms of the genus Globotruncana Cushm. starts (similarly as
it could be observed at the beginning of the G. schneegansi zone), so
that now altogether more than 30 different species and subspecies of
planktonic Foraminifera are represented in the G. ventricosa zone. This
richness of forms makes it difficult to state a typical zonal faunal
assemblage for this zone.

The faunal composition is generally characterized by the predomi-
nance of forms with two carinas; G. lapparenti lapparenti Brotz., G.
lapparenti tricarinata (Q u er.), G. fornicata Plum., G. arca (Cushm.)
and G. bollii Gand. are noteworthy as regularly appearing species.
Representatives of G. elevata stuartiformis Dalb. are also regularly
found. G. elevata elevata Brotz occurs only in a few specimens and
toward the top of the zone disappears entirely from the faunal com-
position. G. renzi renzi Gand. and G. coronata coronata Bolli no
longer appear in the G. ventricosa zone.

In the upper part of the zone the species G. aegyptiaca N ak k. and
G. stuarti (De L app.) appear for the first time, reaching their maximal
distribution, however, only in the Maestrichtian. The same applies to the
Rugoglobigerina appearing for the first time; in some samples of
the G. ventricosa zone they constitute up to 30% of the entire fauna.
Representatives of Heterohelicidae are found, but always only in a few
specimens in all samples.

8 Rocznik Geologiczny tom XXXIX
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Planktonic Foraminifera occurring in the zone:
Globotruncana marginata (Reuss)
. lapparenti lapparenti Bro'tzen
. lapparenti bulloides Vogler
. lapparenti tricarinata (Quereau)
. fornicata Plummer
.arca (Cushman)
. globigerinoides Brotzen
. elevata elevata Brotzen
. elevata stuartiformis Dalbiez
. obliqua Herm
. bollit Gandolfi
. rosetta (Carsey)
. scutilla Gandolfi
* . ventricosa White
* G. caliciformis De Lapparent
*G. cf. convexa Sandidge
*@G. cf. riojae Macrtin
* G, patelliformis Gandolfi
*G. aegyptiaca Nakkady
*G. stuarti (De Lapparent)
* Globotruncanella havanensis Vorwijk
* Rugoglobigerina rugosa rugosa (Plummer)
* R. rugosa rotundate Bronnimann
Heterohelix globulosa (Ehrenberg)
*H., pupa (Reuss)
Pseudotextularia elegans (Rzehak)
* P, intermedia De Klasz
* Ventilabrella eggeri Cushman

Qa0

Benthonic accompanying fauna:
Psammosphaera fusca Schulze

Saccammina placenta (Grzybowski)
Psammosiphonella rzehaki (Andreae)
Rhizammina indivisa Brady

Reophax splendidus (Grzybowski)
Nodellum velascoense (Cushman)
Hormosina ovulum ovulum (Grzybowsk]j
H, ovulum gigantea Geroch
Ammodiscus siliceus (Terquem)
Trochamminoides contortus (Grzybowski)
Recurvoides deflexiformis (Noth)

R. gerochi Pflaumann

Gaudryina modica Bermudez
Gaudryina div. sp.

Clavulinoides gaultinus Morozowa
Dorothia div. sp.

Marssonella oxycona (Reuss)

Nothia grilli Pflaumann

Dentalina div. sp.

Lagena div. sp.

Glandulina obtusissima Reuss
Bulimina murchisonia D'Orbigny
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Reussella szajnochae szajnochae (Grz ybowski)
R. szajnochae californica Cushman
Pullenia quaternaria (Reuss)
Pleurostomella subnodosa (Reuss)

Pl. wadowiciensis Grzybowski
Gyroidina nitida (Reuss)

G. umbilicata (D’ Orbigny)

Stensidina exsculpta exsculpta (Reuss)
S. pommerana Brotzen

Osangularia div. sp.

Epistomina reticulata (Reuss)

E. stelligera (Reuss)

The Globotruncana ventricosa zone corresponds to the upper part
of the ,,G. elevata zone” of Dalbiez 1955, to the upper part of the
»Zone B” of Herm 1962, to the ,,G. stuartiformis Zone” and ,,G. sub-
spinosa Zone” of Hint e 1963, to the range ,, Tieferes Campan II”’ (lower
Upper Campanian) and ,,Hoheres Campan II” of Kollmann 1964,
to the upper part of the ,,G. stuartiformis zone” and the lower part of
the ,,G. caliciformis zone” of Hint e 1966, to the ,,Zone KC’ of Wille-
-Janoschek 1966 and finally to the ,,G. rugosa Zone” of Salaj
& Sammuel 1966. The different authors note in this range planktonic
faunas containing a rich variety of forms similar to the ones mentioned
above.

Bolli 1951, 1957, Gandolfi 1955, Barr 1962, Hinte 1963 and
Kollmann 1964 describe the appearance of G. ventricosa White as
beginning in the Campanian range. Sigal 1962, Bronnimann &
Brown 1955, Hinte 1963 and Salaj & Samuel 1966 also describe
G. rosetta (Carsey) and G. stuarti (De Lapp.) in this range. Bieda
1958, Herm 1962 and Salaj & Samuel 1966 note Globotruncana
faunas rich in species in the range of the upper Lower Campanian to the
end of Campanian.

According to Bronnimann 1952, Bronnimann & Brown
1955, Gandolfi 1955, Edgell 1957, Pessagno 1960, 1962, Koll-
mann 1964 and Wille-Janoschek 1966, the first appearance of
representatives of the genus Rugoglobigerina can be assumed to have
occurred in the Campanian, more precisely in the Middle-Campanian.

Stratigraphic range: Uppermost Lower-Campanian to the end of the

Campanian.
8a) Globotruncana calcarata subzone

Since on the one hand, only a few specimens of the form G. calcarata
Cushm. have been found in my material, and on the other hand there
are signs that the G. ventricosa zone reaches to the turn of Campanian/
Maestrichtian (for instances, the appearance of G. aegyptiaca N akkXk.
and G. stuarti (De L app.)), the range containing G. calcarata C ushm.
has only been designated as a subzone. This was done so as to indicate
that the lack of this zonal index-fossil need not mean a stratigraphical
break, but only the nonoccurrence of a species of Globotruncana
C ushm. that, though it is typical and has a short vertical distribution,
is also rather rare. The planktonic and benthonic accompanying fauna
appearing together with G. calcarata Cush m. can not be distinguished

from that of the G. ventricosa-zone.

e*
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G. calcarata Cushm. is one of the most characteristic and best
described species of Globotruncana. It has world-wide distribution and
is limited to the highest Campanian.

Sigal 1952 describes this species from Algeria, Reiss 1952 from
Israel, Hamilton 1953 from the subsoil of the Pacific, Bronni-
mann & Brown 1955 from Texas, Bronnimann& Rigassi1963
from Cuba and Bandy 1967 from California. In the European range,
De Klasz describes this form from Bavaria (in Ganss 1956), Her m
1962 (,,Zone C”) from the Gosau of Reichenhall and Salzburg, Hinte
1963 (,,G. calcarata Zone”) from the Gosau of Krappfeld (Carinthia),
Kollmann 1964 (,,Campan III”) from the Gosau of Gams (Styria) and
Wille-Janoschek 1966 (,,Zone KB”) from the Gosau of Gosau and
Abtenau (Salzburg). All these authors assume for G. calcarata Cushm.

a stratigraphic range from the uppermost Campanian to the turn of
Campanian/Maestrichtian.

Only Wicher 1956 (Gosau of Gams) and Salaj & Samuel 1966
(Western Carpathians) note for this species a range reaching up to the
Maestrichtian. In the material investigated, however, specimens of
G. calcarata Cushm. have never been found together with typical
faunal elements of the G. stuarti zone (Lower Maestrichtian) so that here
too this form does not transcend the border of Campanian/Maestrichtian.

Stratigraphic Range: Uppermost Upper-Campanian.

9) Globotruncana stuarti zone

The predominance of one-keeled Globotruncana forms is characteristic
for this zone; its best developed species, G. stuarti (De Lapp.) has
therefore been chosen as zonal index-form. Though the three newly
appearing species of Globotruncana, G. contusa (Cushm.), G. gansseri
Bolli and G. falsostuarti Sigal, are typical indicators of the Ma-
estrichtian, they are not suitable as zonal index-form, as they reach
their individual maximal development, which is always considerably
below that of G. stuarti (De Lapp.), only in the Upper Maestrichtian
(G. mayaroensis zone). As typical zonal faunal assemblage I regard the
common appearance of G. elevata stuartiformis Dalb., G. stuarti (De
Lapp), G. gansseri Bolli and G. falsostuarti Sigal, — being
prominent in quantity. Besides these, G. patelliformis Gand. and
G. contusa (Cushm.) can also appear frequently.

The species G. lapparenti tricarinata (Quer.), G. arca (Cushm),
G. bolli Gand., etc. reaching up from the G. ventricosa zone are always
found in a few specimens but in no sample assume a predominance.
Worthy of note is the nonoccurrence of G. lapparenti lapparenti Brotz,
G. fornicata P1lum. and G. obliqua Her m, which do not transcend the
border Campanian/Maestrichtian. Few representatives of Heterohelix
(Ehrenberg) and other Heterohelicidae are found in every sarnplge,
at least more frequently than in the G. ventricosa-zone. Something simi-
lar is true of the Rugoglobigerina.

Planktonic Foraminifera occurring in the zone:
Globotruncana lapparenti tricarinata (Quereau)
G. arca (Cushman)
G. elevata stuartiformis Dalbiez
G. bollii Gandolfi



— 117 —

. rosetta (Carsey)

. scutilla Gandolfi

ventricosa White

. caliciformis (De Lapparent)

patelliformis Gandolfi

aegypliaca Nakkady

. stuarti (De Lapparent)

contusa (Cushman)

* G, gansseri Bolli
Globotruncanella havanensis Vorwijk
Rugoglobigerina rugosa rugosa (Plummer)

*R. rugosa pennyi Bronnimann
Heterohelix globulosa (Ehrenberg)
Pscudoteatularia elegans (Rze hak)
P, intermedia De Klasz

*P. varians Rzehak
Ventilabrella eggeri Cushman

*
QAAQQQQQQ

Benthonic accompanying fauna:
Psammosiphonella cylindrica (Glaessner)
Rhizammina indivisa. Brady
Hormosina ovulum ovulum (Grzybowski)
H. ovulum gigantea Geroch
Nodellum velascoense (Cushman)
Recurvoides deflexiformis (Noth)
Spiroplectammina sp. 3. Grin
Gaudryirza rugesa D’Orbigny
Marssonella oxycona (Reuss)

Cristellaria roemeri Reuss
Gyroidina nitida (Reuss)
Stensidina pommerana Bro'tzen
Vaginulinopsis intermedia (Reuss)

The biozones noted by various authors from the Maestrichtian stage
can on the basis of their faunas only be partly compared to my G. stu-
arti zone: By Dalbiez 1955 the upper part of the ,,G. arca zone” and
the lower part of the ,,G. contusa zone”, by Wicher 1956 the ,Mae-
stricht 1., by Bolli 1960 the ,, G. lapparenti tricarinata zone” and
the lower part of the ,,G. gansseri zone”, by Pessagno 1960, 1962 the
,,G. tilevi subzone” and the lower part of the ,,G. gansseri-zone”, by
Herm 1962 the ,,Zone D”, by Hinte 1963 the ,,G. gansseri Zone”,
by Kollmann 1964 the upper part of the ,Maestricht I.”” and the
lower part of the ,,Maestricht II.” (without G. mayaroensis Bolli), by
Wille-Janoschek 1966 the ,,Zone KE” and by Salaj & Samu-
el 1966 the ,,G. falsostuarti zone”.

Moreover, Bolli 1951, Sigal 1952 and Edgell 1957 (G. elevata
Brotz = G. falsostuarti Sig.) describe G. falsostuarti Sig. from the
Lower Maestrichtian. Troelsen 1955 and De Klasz (in Ganss
1956) also notes G. contusa (Cushm.) in this range. Brénnimann &
Brown 1955, Gandolfi 1955 and Bronnimann & Rigassi
1963 describe equivalent faunas, assigning them a Lower Maestrichtian
age (G. stuarti (De Lapp.), G. gansseri Bolli, G. falsostuarti Sig.
etc.). All authors agree that the [lirst appearance species of Globotrun-
cana cited, preceded the appearance of G. mayaroensis Bolli. The more
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frequent appearance of Rugoglobigerina in the Lower Maestrichtian is
described by Bronnimann 1952, Bronnimann & Brown 1955,
Gandolfi 1955, Pessagno 1960, 1962, Olsson 1960, Bronni-
mann & Rigassi 1963 and Wille-Janoschek 1966.

Stratigraphic range: Lower Maestrichtian.

10) Globotruncana mayaroensis zone

This zone is marked by the first appearance of G. mayaroensis Bolli.
The planktonic accompanying fauna is similar to that of the G. stuarti
zone; forms with one carina still dominate. However, representatives
of Globotruncana with two keels occur more frequently than in the older
zone (e.g. G. aegyptiaca N ak k., G. contusa (Cushm.), G. mayaroensis
Bolli). In some samples, G. caliciformis (De Lapp.), G. patelliformis
Gand. and G. contusa (C ushm.) assume a predominance.

The frequent occurrence of Rugoglobigerina is characteristic; R. ma-
crocephala Bronnim. and R. tilevi (Brdnnim. & Rig.) are note-
worthy as forms limited to this zone. Also the more frequent appearance
of Heterohelicidae is typical for this highest range of the Cretaceous.
The important position of this two groups (Rugoglobigerina Bronnim.
and Heterohelicidae) within the entire fauna of the G. mayaroensis zone
is made still more clear by the fact that in this range there appears
but one new species of Globotruncana against four new species of these
two groups of Foraminifera.

Planktonic Foraminifera occurring in the zone:
Globotruncana lapparenti tricarinata (Quereau)
arca (Cushman)
elevata stuartiformis Dalbiez
bollit Gandolfi
rosetta (Carsey)
scutilla Gandolfi
. ventricosa White
caliciformis (De Lapparent)
patelliformis Gandolfi
aegyptiaca Nakkady
stuarti (De Lapparent)
. contusa (Cushman)
gansseri Bolli
falsostuarti Sigal
* . mayaroensis Bolli
Globotruncanella havanensis Vorwijk
Rugoglobigerina rugosa rugosa (Plummer)
R. rugosa rotundata Bronnimann
R. rugosa pennyi Bronnimann
* R. macrocephala Bréonnimann
*R, tilevi (Bronnimann & Rigassi)
Heterohelix globulosa (Ehrenberg)
*H, striata (Ehrenberg)
Pseudotextularia elegans (Rzehak)
P, varians Rzehak
* P, acervulinoides (Egger)
Ventilabrella eggeri Cushm an

NONQQRN0QRNRA0
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Benthonic accompanying fauna:
Saccammina placenta (Grzybowski)
Psammosiphonella rzehaki (Andreae)
Reophax duplex Grzybowski
Nodellum velascoense (Cushman)
Glomospira septata Griin
Recurvoides gerochi Pflaumann
Gaudryina pyramidata Cushman
Marssonella oxycona (Reuss)

Nothia grilli Pflaumann
Dentalina div. sp.

Lenticulina div. sp.

Lagena div. sp.

Neoflabellina div. sp.
Stensidina exsculpta (Reuss)
S. pommerana Brotzen
Globorotalites div. sp.

Like Globotrundana calcarata Cushm. G. mayaroensis Bolli is
well known in literature owing to its typical appearance and its relatively
short vertical distribution. Since this form also appears frequently (up
to 35% to the entire fauna in some of my samples), it is particularly
suited as zonal index fossil.

G. mayaroensis Bolli from the non-European range is described by
Bolli 1951 (Trinidad), Bronnimann 1952 (,,G. mayaroensis zone”,
Trinidad), Bronnimann & Brown 1955 (Cuba), Dalbiez 1955
(Tunesia), Bolli 1966 (upper part of the ,G. gansseri zone” + ,Aba-
thomphalus mayaroensis zone”, Trinidad), Pessagn o 1960, 1962 (upper
part of the ,,G. gansseri subzone” and ,,G. mayaroensis subzone”, Puerto
Rico), Hay 1960 (,,Abathomphalus mayaroensis zone”’, Mexico) and
Bandy 1967 (California).

European occurrences are described by Wicher 1956 (,,Maest-
richt I, Gosau of Gams), De Klasz (in Ganss 1956, Bavaria),
Bolli &Cita 1960 (,,Abathomphalus mayaroensis zone’, Northern
Italy), Berggren 1960, 1962 (,,Pseudotextularia elegans subzone”,
Scandinavia), Her m 1962 (,,Zone E” + ,Zone F”, Gosau of Reichenhall
and Salzburg), Kollmann 1964 (upper part of the ,,Maestricht II” -+
,2Maestricht III” + |, Maestricht IV’ Gosau of Gams), Wille-Jano-
schek 1966 (,,Zone KF”, Gosau of Gosau and Abtenau) and finally
Salaj & Samuel 1966 (,,Recemiguembelina varians zone”, Western
Carpathians).

Most of these authors, such as Gandolfi 1955, note in this range
in addition to G. mayaroensis Bolli, accompanying faunas, as they
have also been found in the material examined: G. contusa (Cush m.),
G. gansseri Bolli etc. All workers assign the appearance of G. maya-
roensis Bolli to the Upper Maestrichtian. Bronnimann 1952,
Bronnimann & Brown 1955, Gandolfi 1955, De Klasz (in
Ganss 1956), Berggren 1962 and Salaj & Samuel 1966, among
others, also describe the Rugoglobigerina and Heterohelicidae that appear
simultaneously with the above mentioned Globotruncana, from the Upper
Maestrichtian. A rich development of forms of these two groups is
generally assumed.
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Pozaryski & Witwicka 1956 and Witwicka 1958 give
differing stratigraphic positions for some of the above-mentioned Globo-
truncana-forms. Thus they describe e.g. G. marginata (R e u ss) still far
in the Maestrichtian, while they note G. mayaroensis (Bolli) already
in the Upper Campanian. As regards the latter form, however, there
is probably no actual divergence in the stratigrapic assignment of this
form, but only an error in determination on the part of the authors
mentioned. Thus for instance fig. 36a-c and plate XVIII purporting to
represent ,,G. mayaroensis Bolli” does not really show a representa-
tive of this species, but rather a specimen of G. globigerinoides Brot z.,
which also corresponds better with the stratigraphic range entered on
plate XXIV.

CONCLUSIONS

The distribution of planktonic and benthonic Foraminifera within
the individual zones has been determined by the counting-out of samples
and is shown in text-fig. 2. Ostracoda, Radiolaria, spines of Echinoidea,
etc. which occur only very rarely in the samples, were not taken into
account, as taken altogether they never constitute more than 1% of the
entire fauna of a sample. It appears that the seemingly most favourable
life conditions for plankton were present in the ranges of the Praeglobo-
truncana, the Globotruncana schneegansi, and the G. concavata zone; but
also in the most of the remaining zones plankton is clearly dominating,
only in the G. ventricosa zone benthos and plankton are represented
with 50% each.

The counting-out of sinistral- and dextral-coiled Foraminifera tests,
as represented in text-fig. 3., only concerns members of the family Glo-
botruncanidae. It shows that only in the Thalmanninella ticinensis-zone
sinistral- and dextral-coiled Globotruncanidae hold their balance, while
in the other zones dextral-coiled shells predominate by far.
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Fig. 2. Plankton-Benthos-distribution Fig. 3. Distribution of sinistral- and dex-
within the individual zones; B — tral-coiled Globotruncanidae within indi-
benthonic Foraminifers; P — plank- vidual zones; S — sinistral-coiled, D —
tonic Foraminifers; 1, 2, 3 etc. — dextral-coiled, 1, 2, 3 etc. — zone numbers

zone-numbers
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The submitted results, however, are only meant to show the relations
within the planktonic Foraminifera of the Upper Cretaceous as they are
found in the range of ,Helvetikum” (, Ultrahelvetikum”) of Upper
Austria. A strict assignation of the stated zones to individual strati-
graphic stages (tab. 2.) was purposely avoided, so as not to make it
appear that the stratigraphic significance of these zones extends beyond
their regional range. Thus for instance the Thalmanninella appenninica
zone was not defined as a section corresponding to the Middle Ceno-
manian, but as that range in which Th. appenninica and subspecies
dominate and in which Th. ticinensis and subspecies no longer occur,
while representatives of the genus Rotalipora Br ot z. do not yet appear.
In this way, it will also prove easier to correlate the faunas found with
those described by other authors. As has been mentioned before (p. 103),
an exact stratigraphic correlation could only be made after control tests
with other groups of organisms.

Institute of Geology and Palaeontology,
Paris Lodron-University of Salzburg
Austria
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PE3IOME

B 3anagHeit yactu Arrep3ee (['opHas ABCTpHA) TIOABJIAETCA B TEKTOHHYCCKUX
OKHax B Npefenax (QAHIEBOH emuHUUbl HU3llasa exuiiua ([enbBeTHRYM HJIH Y.brpa-
reJIbBETHKYM). OTH o0pal3oBaHHA COmepaT OOHILIYIO (opaMuHHEepOBYKD dayily, na
OCHOBAHHY HOTOPOI BbIiE/IEHO HECHKOJNbKO CTPATHrpadHUCCKUX TOPU3IOHTOB BO3PACTOM
OT ajibba/leHoMaHa Mo MaacTpuxT. OTOe/bHble TMOPH3OHTBl HA3BAHBI [0 HAXOSILLIHMCI
B HHUX 3aHOHOMEPHO H. OGHJIBHO BUOAM, NpefcTaBIeHHbBIM B Tadl. 1—4. Ha ocHoBanuu
JHTEPATYPHbIX JaHHbIX cOejlaHa JHUIIb NpefBapHdTenbHad apajelu3alusa BolAe elIHbIX
30H CO CTpaTUTpaddHyeCKUMH APYCAMH.

1) 3ona Thalmanninella ticinensis: HuGHIOI TrpaHHIly 3T0# 30HBI ONpeleaseT
nogeieHHe poga Thalmanninella Sigal CHavana OH HAXOOUTCA B JIOJYHHEHHCM KO-
JHYEeCTBE, CONPOBOMHifAas GEHTOHHbIe H3BECTHOBHUCTble opaMuHudepb! Kak Lenticulina,
Gavalinella n gp. Boime goMuHupylor mpegcraButeJiu Th. ticinensis.

2) 3oua Thalmanninella appenninica. B 371oil 3oHe moasnsercsi Th. appenninica
BMECTE C [OgBHAAMH. 3jecb ye orcyTcTByer Th. ticinensis € [OJBHAAMM H eLle
He BcTpevaeTca BHAA Rotalipora Brotzen. Cpean dopamuuudep mpeobiagaer
Th. appenninica BMECTe CO CBOUMH OOJABHAaMH. Brnepsble Haxomutcsa Praeglobotrun-
cana.

3) 3oHa Rotalipora — HaywHaeTca pas3BuTHe Rotalipora Brotzen oOTJHYaeTCA
or Thalmanninella Sigal no NpoCTbIM, pajdalibHO Pa3BUTBLIM, yLAyOJEHHBIM CyTy-
paM H CYTYPHO POCITOJIOHiEHHBIMH A00aBOYHbIMH OTBEPCTUAMM C Y3HUMH portici.
B HeKoTopbIX o0pa3liax OOHJIbHO HAXOAUTCH THNH4YHaA Th. reicheli Mornod.

4) 3oHa Praeglobotruncana. OHa oTJHYaETCH OTYETJIHBOH AOMHHaLUel WHIHBIOIOB
pofa Praeglobotruncana (Bbille 80% Bcedl dayubl) U OTCYTCTBHEM MIPEACTABHTC I
Thalmanninella u Rotalipora. BTOpOCTeIeHHO MOABJAIOTCA [EPBble NPEACTABHTCIH
ponpa Globotruncana Cushman.

5) 3ona Globotruncana schneegansi: HumHIO TpaHHIy 3TO# 30HBI 00031HAYacT
BHe3allHble H MAacCOBbIE NOABJAECHHA MHOTOYHCISHHBIX BHAOB M NoABHAoB poja Globo-
truncana. Pop Praeglobotruncana yme BbiMep. THOWUYIILIM AJ1A 3T0H 3CHDLI ABJICTCA
coBMecTHoe HaxompgeHue G. sigali Reichel, G. schneegansi Sigal, G. renzi
¢ nopsugamu, G. coronata ¢ nopgBugamMd, G. concavata primitiva Dalbiez u B ero
Boi3lied uactu G. lapparenti lapparenti Brotz. (BBILEYIOMAHYTLIC (HOPMLI CO-
CTaBJAT Bcerga Oomee 70% Bceidl dayubl B ofpasie).
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6) 3oHa Globotruncana concavata. THIHYHLIH KOMIUIERC (payHb! ciaomeH: G. renzi
renzi Gand., G. concavata concavata Brotz, G, concavata carinata Dalbiez,
G. lapparenti lapparenti Brotz, G. lapparenti tricarinata Quer, G. arca
(Cushm); G. schneegansi Sigal yie Her.

7) 3ona Globotruncana elevata: Hayano ropuaoHTta o050311a48eTCs MOABJCIHIEM
G. elevata elevata Brotz TUIHYHBIA KOMIIEKC 9TOH 30HBI, COCTaBJIAIOLMN Boer/ja
gonee 60% dayHbl, ciroexeH: G. lapparenti lapparenti Brotz, G. fornicata P1lu-
mer, G. arca (Cushm.), G. elevata elevata Brotz, G. elevata stuartiformis
Dalb, G. bolli Gand.

8) 3ona Globotruncaena ventricosa, Humiow rpatuly 301kl 060GHAYaeT IICABIC-
mue G. ventricosa White. B aroii 3oHe Habmopaerca HOBOC OOHM/IbHOE pa3BHTHE
popga Globotruncana (cBbllle 30 BHIOB H noasuaos). THIAYHBLIE KOMIJICGKC 3TOHU 30HbI
cmomeH G. lapparenti lapparenti Brotz, G. lapparenti tricarinata (Quer), G.
fornicate Plum. G. arca (Cushm.), G. bollii Gand, G. elevata stuartiformis
Dalb. Oro riasHbiM o6pa3oM (opMbl ¢ OBYMA KHIAMH. Hpome mjaHKTCia clech
HAXOOUTCSA ToHte OOUJLHAA COMPOBOMKAANOLIAA GCHTOHHAA (payHa.

g a) Cy63ona Globotruncana calcarata: Tak kak ¢ OfHO#H CTOPOHBI THIMYHBIA BHJ
G. calcarata Cushm. BcTpeyeH TOJBKO B HEMHODMOYHUCJIEHHBIX 3r3eMIlIfipax a € Apy-
roit CTOpPOHbI 30HA G. ventricosa ROCTUTAET rpaHMUbl KAMIIAH-MaaCTPUXT, ITY 3CHY
MOMKHO OblJIO BBIACJHTH JIHIIbL KAaK CyO030HY B Hpejejax CaMOd BLICOKOH 4acTH 30HLI
G. ventricosa. CnegoBaTelbHO OTCyTCcTBHE (. calcarata He cJjejyer pacCMarpHBaThb
KaH JOoKa3aTe/bCTBO CefUMeHTAIHCHHONO [IepephIBa.

9) 3oHa Globotruncana stuarti: IlpeoBnagaior GopMbl ¢ ogHMM KuiaeMm. Camasn
xapaxTepHasa ciecb G. stuarti (De L app.). THINYHBIH KOMILTISHC cJaoMeH: G. elevata
stuartiformis Dalb, G. stuarti (de Lapp.), G. gansseri Bolli, G. falsostuarti
Sigal, G. contusa (Cushm.).

10) 3oHa Globotruncana mayaroensis: HumHAa rpaimua 31od 30HBI 0003HA-
yaerca momsieHneM G. mayaroensis Bolli. Hpome dopMm HaxopAwuxcA B npeabl-
JAyued 30He 3echb OdYelb 9acTo BCTpedaeTca (GopMel ¢ AByMs kuiasMu (G. aegyptica
Nakk. G. patelliformis Gand., G. mayaroensis Bolli). O6unpHbl TOMe [Ipe-
craByresi poja Rugoglobigerina,

Hax cneayer u3 ¢ur. 3 nnaHkTOoHHble (GOPMbl NpPecHafaloT Haj GE€HTOHHLIMH
¢ HcxmoyeHueM 30Hb! Globotruncana ventricosa. Ha chur. 3 npegcraBieHa 4acToTa
scTpedaeMocTd Globotruncanidae ¢ HanpaBo- W HANEBO- 3aBCPIYTBIMH PaKOBUHAMH.
Jlume B 3oHe Thalmanninella ticinensis cooTHOLIeNHe OGOHX (OpM paBHO 50 : 50.
B ocranbHBIX 30HAX, NpPEHLOE BCOCNO BBIJIIMX, MPEOBJAJAIOT Buibl C llallpanRo-3aBepHYy-
THIMH PaKOBHHaMH.

EXPLANATION OF PLATES

Plate IX

Fig. la—c. Thalmanninella ticinensis ticinensis (Gandolfi); P 181, Attersece Th.
ticinensis-zone

Fig. 2a—c. Thalmanninella ticinensis subticinensis (Gandolfi); P181, Attersee
Th. ticinensis-zone

Fig. 3a—c. Thalmanninella appenninica appenninica (Renz); P47, Attersee Th.
appenninica-zone

Fig. da—c. Thalmanninella appenninica gandolfii (Luterbacher & Premoli
Silva); P46, Rotalipora-zone Attersee

Fig. 5a—c. Rotalipora montsalvensis Mornod; P11, Attersee Rotalipora-zone

All Figs. 50X



Fig. la—c.
Fig. 2a—c.
Fig. 3a—-c.
Fig. 4a—c.

Fig. 5a—c.
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Plate X

Rotalipora cushmani (Morrow); P46, Attersee Rotalipora-zone
Rotalipora turonica turonica Brotzen; P68, Attersee Rotalipora-zone
Rotalipora turonica thomei Hagn & Zeil; P68, Attersee Rotalipora-
-zone

Praeglobotruncana oraviensis Scheibnerova; P65 Attersee Prae-
globotruncana-zone

Globotruncana carpathica Scheibnerova; P96, Attersee Praeglo-
botruncana-zone

All Figs., 50X

Fig. la—c.
Fig. 2a—-c.

Fig. 3a—c.
Fig. 4a—c.

Fig. 5a—c.

Plate XI

Praeglobotruncana helvetica (Bolli); P65, Attersee Praeglobotruncana-
-zone

Praeglobotruncana biconvexa gigantea (Samuel & Salaj); P96,
Attersee Praeglobotruncana-zone

Globotruncana schneegansi Sigal; P29, Attersee G. schneegansi-zone
Globotruncana concavata carinata Dalbiez;, P89, Attersee G. con-
cavata-zone

Globotruncana concavata primitiva Dalbiez; P73, Attersee G. schnee-
gansi-zone

All Figs. 50X

Fig. la—c.

Fig. 2a—c.
Fig. 3a—c.

Fig. 4a—ec.

Fig. 5a—c.

Plate XII

Globotruncana elevata elevata Brotzen, P78, Attersee G. elevata-~
-zone

Globotruncana ventricosa White; P87 Attersee G. ventricosa-zone
Globotruncana calcarata Cushman; P64, Attersee G. calcarata-sub-
-zone

Globotruncana stuartf (De Lapparent); P75, Attersee G, maya-
roensis-zone

Globotruncana mayaroensis Bolli; P 120, Attersee G. mayaroensis-
-zone

All Figs. 50X
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