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ABSTRACT

Some benthic foraminifera that are rarely mentioned in the literature are described here from shallow-water limestones of the Upper
Cretaceous Lower Gosau Subgroup (LGS, Austria). The new species Tetrataxiella? floriforma n. sp. was found in great abundances in
association with cuneolinids, miliolids and calcareous green algae (dasycladaceans, halimedaceans). The fine-grained agglutinated test
of Tetrataxiella? floriforma n. sp. typically displays a quadriserial chamber arrangement. Its tentative attribution to the previously mono-
specific taxon Tetrataxiella Seiglie, 1964 (type-species T. ayalai), known only from modern environments, is discussed. Within the Lo-
wer Gosau Subgroup, the stratigraphic range of T.? floriforma n. sp. documented so far is Upper Turonian to Santonian, whereas in
the Dinarides, it is reported from the Turonian. Other taxa described are Gendrotella rugoretis (Gendrot), Ammobaculites sp. and Reti-
culinella fleuryi Cvetko, Gusi¢ and Schroeder. This is the first documented occurrences of Gendrotella and Reticulinella in the LGS.

Einige, in der Literatur nur selten erwahnte benthonische Foraminiferen werden aus Flachwasserkalken der oberkretazischen unte-
ren Gosau-Subgruppe von Osterreich beschrieben. Die neue Art Tetrataxiella? floriforma n. sp. wurde in groRen Mengen in Assozia-
tion mit Cuneolinen, Milioliden und kalkigen Grlinalgen (Dasycladales, Halimedaceae) vorgefunden. Die fein-agglutinierenden Gehau-
se von Tetrataxiella? floriforma n. sp. weisen eine typische quadriseriale Kammeranordnung auf. Die vorlaufige Zuordnung zur Gat-
tung Tetrataxiella Seiglie, 1964 (Typusart T. ayala), bisher nur von heutigen Ablagerungsrdumen bekannt, wird diskutiert. Die bisher
bekannte stratigraphische Reichweite von T.? floriforma n. sp. innerhalb der unteren Gosau Subgruppe ist Ober-Turonium bis San-
tonium, wahrend sie aus den Dinariden aus dem Ober-Turonium bekannt ist. Andere in dieser Arbeit beschriebene Taxa sind Gendro-
tella rugoretis (Gendrot), Ammobaculites sp. und Reticulinella fleuryi Cvetko, Gusi¢ und Schroeder. Es sind dies die ersten Nachweise
von Gendrotella und Reticulinella in der unteren Gosau Subgruppe.

1. INTRODUCTION

The Upper Cretaceous Lower Gosau Subgroup (LGS) of the
Northern Calcareous Alps has a long-established reputation
for its wealth of well-preserved fossils and hosts several 'clas-
sic' localities of invertebrate palaeontology (e. g. Felix, 1903).
The succession is rich in marls of shallow to deep neritic envi-
ronments that have provided well-preserved and diverse (mi-
cro)fossil assemblages (e. g. Wagreich, 1992). By contrast to
the marls, which can be sampled for microfossils by washing
and sieving, the foraminiferal assemblages of shallow-water
limestones of the LGS are still in need of further documen-
tation (e.g. Hofling, 1985; Schlagintweit, 1992, 2008). Most of
these shallow-water limestones accumulated in the Late Tu-
ronian to Santonian interval, wherein larger benthic foramini-
fers are generally very scarce. Smaller benthic forms are more
difficult to identify from thin-sections and may have escaped
recognition. In the present paper, we describe taxa of smaller
benthic foraminifera that to date were not or only scarcely
known from the LGS. In addition, a new species, Tetrataxiella?
floriforma n. sp. is introduced and discussed.

2. GEOLOGICAL SETTING
Late Jurassic to Early Cretaceous convergence and nappe

stacking in the are of the future Northern Calcareous Alps were
followed by exhumation and subaerial exposure of large parts
of the orogen (e.g. Ratschbacher et al., 1989). Subsequent
marine transgression started during the Turonian. From then to
Campanian times, a variegated, mixed siliciclastic-carbonate
succession of more than 2000 metres thickness accumulated
in terrestrial to deep neritic environments (Lower Gosau Sub-
group; Wagreich and Faupl, 1994). From Santonian to Campa-
nian times, deposition of the Lower Gosau Subgroup was fol-
lowed by deepening to bathyal and abyssal depths (Wagreich
and Faupl, 1994).

During the Late Cretaceous, both, the diversity and compo-
sition of macro- and microfossil assemblages indicate that the
area of the Northern Calcareous Alps was part of a transitional
belt between the Tethyan (mesogean) and the 'temperate’ bio-
geographic realm, respectively (Sanders et al., 1997; Sum-
mesberger et al., 1999; Hradecka et al., 1999 a, b). The tran-
sitional marine-biogeographic character may be related to the
intermittent prevalence of warmer versus cooler oceanic wa-
ters along the northern fringe of Tethys (e.g. Sanders et al.,
1997). In addition, a physiognomic analysis of fossil land plant
leaves indicates a seasonal, subtropical to marine mesother-



mal low-altitude land climate during the deposition of at least
a part of the Gosau Group (Herman and Kvacek, 2002).

During deposition of the LGS, two distinct shelf types exis-
ted, with different prevalent sediments and different morpho-
logy, as a result of the localized input of siliciclastic sediments
and syndepositional tectonism (Sanders, 1998; Sanders and
Hofling, 2000). Type A shelves were characterized by a para-
lic to neritic facies belt with variegated mixed siliciclastic-car-
bonate facies associations. On the inner shelf to shore zone
belt of type A shelves, coral-rudist limestones, rudist limesto-
nes and bioclastic limestones accumulated in areas of reduced
siliciclastic input (Sanders and Pons, 1999). During intervals
of persistent low clastic input, small carbonate shelves locally
developed in depositional sequences interpreted as highstand
systems tract (Sanders et al., 1997). Accumulation of thicker
packages of biogenic limestones remained confined to the in-
ner shelf (Sanders and Héfling, 2000). Type B shelves, by con-
trast, had a narrow paralic to neritic facies tract ahead of a
deep, muddy shelf. Type B shelves characterized the rapid
transgression that was followed by deposition of the deep-wa-
ter succession of the Upper Gosau Subgroup (Sanders, 1998).
The taxa of benthic foraminifers described in the present paper
all derive from type A shelf successions, in most cases from
shallow-water limestones deposited from the above-mentioned
inner-shelf carbonate depositional systems.

3. MATERIAL AND SAMPLE LOCALITIES

All the taxa described herein derive from thin-sections. The
samples were collected from seve-
ral localities in the LGS (in alphabe-

thic foraminifers, calcareous algae) was studied by Schlagint-
weit (1991a, b, 1992) and Schlagintweit and Ebli (1995, 1998),
revealing several new taxa, mainly calcareous algae. The ben-
thic foraminifers treated here, Ammobaculites sp., Gendrotella
rugoretis (Gendrot) and Tetrataxiella? floriforma n. sp. are from
the lower part of the section (Middle?, Upper Turonian), below
the rudist limestones that were dated as Lower-Middle Conia-
cian on the basis of nannofloras from strata below and above
(pers. comm. M. Wagreich in Schlagintweit, 1992). These ru-
dist limestones are time-equivalent to those from Weisswas-
ser.

Weisswasser, Lower Austria: The Weisswasser section was
studied and illustrated by Sanders and Pons (1999, fig. 17),
following Ruttner and Woletz (1955) and Faupl et al. (1987).
Here, Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder and
Tetrataxiella? floriforma n. sp. were found in foraminiferal
wacke-/packstones within the rudist limestone interval. Addi-
tional data about the microfauna from this locality were provi-
ded by Schlagintweit (1992). The rudist limestones were dated
biostratigraphically as Lower-Middle Coniacian (e.g. Wagreich,
1990) and on the basis of strontium isotope stratigraphy (Steu-
ber, 2001).

Wegscheidgraben at Pass Gschitt: This locality belongs to
the type-region of the Gosau Group, the area around Gosau
(Upper Austria), RuBbach and Abtenau (Salzburg). Lithostra-
tigraphically, it is part of the middle to upper Santonian Hoch-
moos Formation (see Hofling, 1985 and Wagreich 1988, for
details).

tical order):

Brandenberg, Tyrol: The benthic
foraminifers reported from the Bran-
denberg area occur in the Upper
Turonian to Coniacian carbonate /
successions of the Haidach Section ke
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1997, Sanders and Pons, 1999, fig.
6, for lithological column), the Un-
terberg Section (Sanders, 1998, fig.
7A), Atzl Section (Sanders, 1998,
fig. 11) and the Prinzkopf-Krum-
bachalm Section (Sanders, 1998,
fig. 7C).

Gams, Styria: This locality covers
the succession of Noth-Klamm do-
cumented by Sanders and Pons
(1999, fig. 14) (= Upper Turonian
Noth Formation of Siegl-Farkas
and Wagreich, 1997).

Pletzachalm, Tyrol: The Pletzach-
alm Section near Kramsach (see
Fig. 1) was first described litholo-
gically in detail by Leiss (1988). The
micropalaeontological content (ben-

WA,
RN )‘»“"«"’OJ/

/‘r' | /M z * i
o (A7) Kramsach ‘¢33

——— ek A

NCA: Northern Calcareous Alps M(f\ - /‘\2

’Salzburg L= _,~j. ? Kramsach.
%_“ B Jenbach ,

Germany

-t Y ST

Innsbruck * Schwaz

Innsbruck

km B —

FIGURE 1 : Locality map of the Pletzachalm section of the Lower Gosau Subgroup, the type-locality of
the benthic foraminifer Tetrataxiella? floriforma n. sp.



4. SYSTEMATIC PALAEONTOLOGY

Genus Gendrotella Maync, 1972
Gendrotella rugoretis (Gendrot, 1968)
(Fig. 3/1-6)
1968 Choffatella rugoretis n. sp. — Gendrot: 675, pl. 4/6-13.
1972 Gendrotella rugoretis (Gendrot) nov. comb. — Maync:
356, pl. 1/1-5.
1984 Lituolidé indéterminé — Bilotte: pl. 13/3.
Description: Test flat discoidal, often slightly curved, enrolled
planispiral (test length: 0.52-0.64 mm). Chambers numerous
recurved and narrow. Wall microgranular homogeneous. In
(sub)axial sections (test thickness: 0.12-0.18 mm), the latest
chamber is only cut randomly due to the chamber curving (Fig.
3/3, 3/5-6).
Remarks: The species was originally described as a repre-
sentative of the genus Choffatella Schlumberger by Gendrot
(1968) from the Santonian of southern France. Maync (1972)
recognized that the test wall lacks any choffatellid subepider-
mal layer, and introduced the new genus Gendrotella, so far
this being monospecific. The Alpine Turonian specimens are
distinctly smaller than those from the Santonian type-locality
(length 1.2-1.28 mm, thickness 0.19-0.36 mm), but the poor
data set (two values for each parameter) does not represent
the total morphometric range. The phenomenon that in (sub)-
axial sections the last chamber is mostly cut randomly and
discernible only as a small subsphaerical lumen is also well
known from other planspiral taxa with falciform chambers. For
example, Laug and Pybernes (1979) interpreted this observa-
tion with the assumption of a spiral channel along the external
test margin in Daxia minima. However, Cherchi and Schroeder
(1980) convincingly demonstrated that this is an effect of sec-
tioning of two subsequent chambers, one only in a random
manner.
Facies: In the lower Gosau Subgroup Gendrotella rugoretis
was found in marly lagoonal limestones (floatstones) with ab-
undant gastropod shells and an overall low microfaunistic di-
versity. Rare specimens are reported from foraminiferal-algal
wacke- to packstones with cuneolinids, Nezzazatinella picardi
(Henson), Tetrataxiella? floriforma n. sp., Permocalculus niko-
lapantici Radoici¢, Milanovicella hammudai (Radoi¢i¢), Terque-
mella sp. and Clypeina sp.
Occurrences: Pletzachalm, Brandenberg.
Stratigraphy: Late Santonian age at the type-locality in S Fran-
ce (Gendrot, 1968); Latest Coniacian-Santonian in the Proven-
ce region, S France (Tronchetti, 1981); Late Santonian in the
French-Spanish Pyrenees (Bilotte, 1984). Late Turonian-Con-
iacian age in the Northern Calcareous Alps (Pletzachalm, Bran-
denberg).

Genus Ammobaculites Cushman, 1910
Ammobaculites sp.
(Fig. 3/7-9)
2007 Reophax sp. — Schlagintweit et al.: fig. 3/2.
2007 Reophax sp. — Radoici¢ and Schlagintweit: pl. 3/3.
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FIGURE 2: Strontium isotope stratigraphic ages (mean values, upper
and lower age limits) of selected localties with hippuritids of the Lower
Gosau Subgroup (adopted from Steuber, 2001: time scale of Obradovitch,
1993) and occurrences of benthic foraminifers Gendrotella rugoretis
(Gendrot), Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder and Tetra-
taxiella? floriforma n. sp.

Remarks: The specimen from the LGS correspond exactly to
the generic diagnosis provided by Loeblich and Tappan (1988:
p. 74). Gosauian specimens of Ammobaculites sp. without
showing the small initial spire were previously illustrated as
Reophax sp. (see synonymy). In our material, there are two
complete specimens in thin-sections, shown in fig. 3/7 (length
2.8 mm, maximum thickness 0.56 mm, 6 chambers in the re-
ctilinear part) and fig. 3/8 (length 1.95 mm, maximum thickness
0.4 mm, 5 chambers in the rectilinear part). Both show a rela-
tively small initial spire, followed by a large elongate rectilinear
part. Transverse sections in the same thin-section attain dia-
meters of up to 0.85 mm, pointing to specimens of larger size.
We desist from a specific attribution, as many representatives
of Ammobaculites lack adequate descriptions based on abun-
dant material, preferably of both free specimens together with
thin-sections.

Facies: The Late Cretaceous specimens seemed to prefer
siliciclastic influenced marginal marine palaeoenvironments,
where they occur together with gastropods, miliolids (Quin-
queloculina sp., Vidalina hispanica Schlumberger), occasio-
nally associated with Tetrataxiella? floriforma n. sp. and Gen-
drotella rugoretis (Gendrot). Microfacies are dark-grey, marly
limestones (wackestones) with variable amounts of quartz
grains. Typically, Ammobaculites sp. occurs together with the



dasycladalean alga Neomeris mokragorensis Radoici¢ and
Schlagintweit (Fig. 3/7), with dispersed fertile ampullae incor-
porated into the test wall of Ammobaculites sp. as building
material (Fig. 3/9).

Occurrences: Pletzachalm, Brandenberg.

Stratigraphy: Late Turonian-Coniacian.

Genus Reticulinella Bonnefous, Hamaoui and Tixier, 1970
Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder, 1997
(Fig. 3/10-17)

*1997 Reticulinella fleuryi n. sp. - Cvetko, Gusi¢ and Schroe-

der: 133, pl. 1-2.

2001 Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder — Cvet-
ko TeSovi¢, Gusi¢, Jelaska and Buckovi¢: 607, fig. 7J-L.

2004 Reticulinella fleuryi Cvetko, GusSi¢ and Schroeder — San-
ders, Pons and Caus: pl. 4, fig. 3-6, 9.

Description: Test free, globular coiled planspirally, involute.
Exoskeleton consisting of subepidermal partitions protruding
into the chamber lumina (e.g., Fig. 3 1/10, 13). The network of
transverse and parallel partitions can be seen in tangential sec-
tions (Fig. 3/15, 17). Diameters of axial sections vary between
0.3 and 0.4 mm (mean 0.35 mm, n = 11), equatorial diameters
up to 0.57 mm (Fig. 3/14) (Cvetko et al., 1997: up to 0.46 mm).
Remarks: R. fleuryi was reported by Sanders et al. (2004) from
the Campanian of the Central Alps of Krappfeld, Austria; fur-
ther occurrences are from Southern ltaly, Croatia (type-area)
and Greece. It has not yet been reported from the Pyrenees or
Southern France. The Alpine specimens from Weisswasser fit
perfectly with the original description; rare specimens slightly
exceed the maximum equatorial diameters observed at the
type-locality.

Facies: At its type-locality, R. fleuryi occurs frequently in fora-
miniferal wacke- to packstones, a microfacies equivalent to
that of the LGS. The accompanying microfauna, however, is
comparable with respect to major groups (cuneolinids, milio-
lids) but differs in species due to the different stratigraphic le-
vels of both occurrences. At the Weisswasser locality R. fleuryi
is associated with cuneolinids, some Tetrataxiella? floriforma
n. sp. and equally large representatives of Quinqueloculina sp.

Calcareous algae are represented by Terquemella sp.
Occcurrences: Weisswasser.

Stratigraphy: At the Croatian type-locality, R. fleuryi was repor-
ted from the Lower-Middle Campanian of the so-called Raso-
tica Unit (Cvetko et al., 1997; Cvetko TeSovic¢ et al., 2001). Al-
though the base of the Rasotica Unit was shown to also inclu-
de parts of the Upper Santonian, based on strontium isotope
stratigraphy (Steuber et al., 2005) these new data did not
change the total stratigraphic range (Upper Santonian to Mid-
dle Campanian, Cvetko et al., 1997). The discovery of R. fleu-
ryi just beneath the rudist limestones at Weisswasser, dated
biostratigraphically to the Middle Coniacian, and by means of
Sr-data (Wagreich and Faupl, 1994; Steuber, 2001), widens its
stratigraphic range.

Family Globotextulariidae Cushman, 1927
Genus Tetrataxiella Seiglie, 1964
Tetrataxiella? floriforma n. sp.
(Fig. 4/1-32)
Derivatio nominis: (latin flos, floris = flower) because of the
transverse sections resembling a flower.
Type-locality: Pletzachalm, Tyrol (see Fig. 1).
Type strata: Marly limestones (wacke- to packstones) of the
Lower Gosau Subgroup. Tetrataxiella? floriforma n. sp. occurs
together with Vidalina hispanica Schlumberger, Quinquelocu-
lina sp., Cuneolina compressa Schlagintweit, Nezzazatinella
picardi (Henson) and the calcareous algae Halimeda pauci-
medullaris Schlagintweit and Ebli, Dissocladella? pyriformis
Schlagintweit, Neomeris mokragorensis Radoici¢ and Schlag-
intweit, Oroseina pletzachensis Schlagintweit and Ebli and Aci-
cularia? antiqua Pia. The macrofauna consists of gastropods.
Holotype: Transverse section shown in figure 4/1. Holotype
and paratypes occurring in the same thin-section (fig. 4/2, 4/4-
15) are deposited at the Bayerische Staatssammlung fur Pala-
ontologie und Historische Geologie, Munich, with the number
BSPG 5120a 93. This thin-section is stored among the materi-
al deposited for the description of Neomeris circularis (= Neo-
meris mokragorensis Radoici¢ and Schlagintweit) provided by
Schlagintweit and Ebli (1995).

FIGURE 3: Benthicforaminifers from the Lower Gosau Subgroup of the Northern Calcareous Alps

1: Gendrotella rugoretis (Gendrot). Brandenberg, sample 19995-26, oblique equatorial section, scale bar=0.3 mm.

2: Gendrotella rugoretis (Gendrot). Brandenberg, sample 19995-26, oblique section, scale bar = 0.3 mm.

3: Gendrotella rugoretis (Gendrot). Brandenberg, sample 16795-9, subaxial section, scale bar=0.3 mm.

4-6: Gendrotella rugoretis (Gendrot). Brandenberg, sample 19995-26, subaxial sections; note slightly S-shaped test curving and random sectioning of last

chamberresulting in a small visible marginal lumen (arrows), scale bar=0.3 mm.

7: Ammobaculites sp. Pletzachalm, sample BSPG 5212a 93, equatorial section, note debris of dasycladalean alga Neomeris mokragorensis Radoi¢i¢ and

Schlagintweit, scale bar=0.5mm.

8: Ammobaculites sp. Pletzachalm, sample BSPG 5212a 93, equatorial section, scale bar=0.5mm.

9: Detail from 8 showing the usage of the fertile ampullae of Neomeris mokragorensis Radoici¢ and Schlagintweit as test building material, scale bar=0.2 mm.
10: Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder, oblique section. Weisswasser, sample 1833, scale bar=0.1 mm.

11: Reticulinella fleuryi Cvetko, Gus$i¢ and Schroeder, oblique section. Weisswasser, sample 1834, scale bar=0.1 mm.

12: Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder, oblique section cutting the proloculus. Weisswasser, sample 1833, scale bar=0.1 mm.

13: Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder, axial section showing well vertical partitions. Weisswasser, sample 1833, scale bar=0.1 mm.

14: Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder, equatorial section. Weisswasser, sample 1834, scale bar=0.1 mm.

15: Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder, tangential section. Weisswasser, sample 1834, scale bar=0.1 mm.

16: Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder, subaxial section slightly oblique. Weisswasser, sample 1833, scale bar=0.1 mm.

17: Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder, subaxial section showing subepidermal network. Weisswasser, sample 1833, scale bar=0.1 mm.






Diagnosis: Test free, small, elongate high-conical with quadrise-
rial arranged inflated chambers giving rise to a flower-shaped
outline in transverse sections. Chamber interior simple, wall
finely agglutinated. Aperture an interio-marginal slit, umbilical in
position.

Description: Test free, small, elongate high-conical (e.g. Fig.
4/14). The length of the test measured from longitudinal sec-
tions ranges from 0.11 to 0.35 mm (usually 0.15 to 0.2 mm).
The width is 0.08 to 0.19 mm in transverse sections. The
width/length ratio of the test varies between 0.5 and 0.68, in
very small specimens up to 0.83, documenting the reduced
chambers size increase during ontogeny. The umbilical side is
rounded, terminal end convex, often with elevation of the ulti-
mate and enlarged chamber above one half of the test (Fig. 4/
12-13). Wall thin (except the sutural region), finely agglutina-
ted, solid, rather loosely cemented. In the sutural region, the
test wall thickens, producing only a moderate depression of
sutures (Fig. 4/12-13, 15, 23). Dark appearance of wall is ob-
servable in other foraminifers co-occurring (see Fig. 4/2-5 for
comparison), possibly caused by pyritized organic material.
Initial chamber (proloculus) in central position, subglobular
with diameters from 0.015 to 0.04 mm (Fig. 4/13-14). As there
are only four chambers per whorl visible, the test seems to be
quadriserial throughout; a differing chamber arrangement in
the juvenile part has not been seen so far. In the latter part,
chambers are ovoidal to sublobular, later becoming inflated

with convex terminal faces. Chambers increase rather con-
stantly in size as added, only the latest chambers broaden
more significantly with respect to previous chambers. In the
adult stage, chamber periphery likely carinate (e.g. Fig. 4/12-
13). The resemblance to a four-leaved flower results from the
symmetric carinate chamber periphery (~ 90 degree between
two edges) (e.g. Fig. 4/1, 3, 17). Rounded chamber periphery
is seldom (Fig. 4/4, 8) and presumably represents transverse
sections through juvenile parts. There are no internal structu-
res dividing the chambers. The solid umbilicus appears roun-
ded in transverse sections (diameter 0.015 to 0.032 mm) ge-
nerally occupying about 10 % of test diameter (maximum 20
%). Chambers are connected by small interiomarginal open-
ings.

Remarks: The genus Tetraminouxia (type-species T. gibbosa),
which was established in the Santonian of S France (Gendrot
1963), is an exclusively Late Cretaceous genus with quadrise-
rial tests. Later, another species was described as Tetraminou-
xia salentina (Luperto Sinni and Reina 1991), from the Cam-
panian of S Italy. This is quadriserial throughout the whole test
and has a comparable wide umbilical area with cribrose aper-
ture well visible in transverse sections, thus differing markedly
from our specimens. Other genera with quadriserial tests (part-
ly or throughout) occurs within the family Globotextulariidae
Cushman with mostly recent representatives. Amongst these,
the genus Tetrataxiella Seiglie, 1964 seems to be closest to

FIGURE 4: Tetrataxiella? floriforman. sp. from the Lower Gosau Subgroup of the Northern Calcareous Alps
1: Transverse section, holotype. Pletzachalm, sample BSPG 5120a 93, scale bar 0.1 mm.
2: Transverse section, note the isolated ampulla of the dasycladalean alga Neomeris mokragorensis Radoici¢ and Schlagintweit (left above). Pletzachalm,

sample BSPG 5120a 93, scale bar=0.1 mm.
3: Transverse section. Pletzachalm, sample P 7, scale bar=0.1 mm.

4: Transverse section, note rounded chamber periphery. Pletzachalm, sample BSPG 5120a 93, scale bar=0.1 mm.

5: Transverse section. Pletzachalm, sample BSPG 5120a 93, scale bar=0.1 mm.

6: Oblique transverse section, note finely agglutinated test (see also Fig. 11-12). Pletzachalm, sample BSPG 5120a 93, scale bar=0.1 mm.
7: Oblique transverse section. Pletzachalm, sample BSPG 5120a 93, scale bar=0.1 mm.

8: Transverse section, note rounded chamber periphery. Pletzachalm, BSPG 5120a 93, scale bar=0.1 mm.

9: Oblique longitudinal section. Pletzachalm, sample BSPG 5116a 93, scale bar=0.1 mm.

10: Oblique longitudinal section. Pletzachalm, sample BSPG 5120a 93, scale bar=0.1 mm.

11: Oblique longitudinal section. Pletzachalm, sample BSPG 5120a 93, scale bar=0.1 mm.

12: Longitudinal section, note angular chamber periphery in adult part (arrow). Pletzachalm, sample BSPG 5120a 93, scale bar=0.1 mm.

13: Longitudinal section, note globular proloculus (p) and angular chamber periphery in adult part (arrow). Pletzachalm, sample BSPG 5120a 93, scale bar =0.1 mm.
14: Longitudinal section, note globular proloculus (p) and angular chamber periphery (arrow). Pletzachalm, sample BSPG 5120a 93, scale bar=0.1 mm.
15: Longitudinal section. Pletzachalm, sample BSPG 5120a 93, scale bar=0.1 mm.

16: Oblique transverse section. Brandenberg, sample 19996-22, scale bar=0.1 mm.

17:Transverse section, note acute chamber periphery.Brandenberg, sample 19956-22, scale bar=0.1 mm.

18: Oblique transverse section. Brandenberg, sample 17995-2, scale bar=0.1 mm.

19: Transverse section. Brandenberg, sample 241295-4A, scale bar=0.1 mm.

20: Oblique transverse section. Brandenberg, sample 549512, scale bar=0.1 mm.

21:0Oblique transverse section. Brandenberg, sample 549512, scale bar=0.1 mm.

22:Longitudinal section. Pletzachalm, sample P 7, scale bar=0.1 mm.

23:Oblique longitudinal section. Brandenberg, sample 19995-26, scale bar=0.1 mm.

24: Microfacies (wacke- to packstone) with abundant tests of Tetrataxiella? floriforman. sp. Pletzachalm, sample BSPG 5120a 93, scale bar=0.5 mm.
25: Oblique section. Brandenberg, sample 2499-1, scale bar=0.1 mm.

26:Oblique section. Brandenberg, sample 2499-1, scale bar=0.1 mm.

27:0blique transverse section. Brandenberg, sample 2499-1, scale bar=0.1 mm.

28: Oblique transverse section. Brandenberg, sample Atz 4, scale bar=0.1 mm.

29: Transverse section, not acute chamber periphery. Brandenberg, sample 241295-4A, scale bar=0.1 mm.

30: Transverse section, note acute chamber periphery. Brandenberg, sample 2499-1, scale bar=0.1 mm.

31:Oblique section, note globular proloculus. Brandenberg, sample 2499-1, scale bar=0.1 mm.

32:Transverse section. Brandenberg, sample 241295-4A, scale bar=0.1 mm.






our specimens. Its generic diagnosis is given by Loeblich and
Tappan (1988, p. 144) as follows: “Test free, elongate conical,
quadriserial, chambers inflated and strongly overlapping, so
that the final whorl occupies one-half the test lenth, interior
simple; wall agglutinated, surface smoothly finished except for
frequent large grains of quartz or shell fragments; aperture a
low interiomarginal arch, opening into the umbilicus”. Although
our specimens seem to correspond to this diagnosis, we none-
theless put a question mark to this assignment as Tetrataxiella
is described only from free specimens (our material is from
thin-sections). There is also a stratigraphic gap of more than
80 million years between both occurrences. The test length of
T. ayalai varies from 0.21 to 0.31 mm. T.? floriforma n. sp.
shows similar test sizes. The material of the type-species T.
ayalai from the Holocene of Venezuela was sampled in water
depths from 70-84 m. Due to the common co-occurrences with
dasycladalean algae, a more shallow water depth is deduced
for T.? floriforma n. sp.

Occurrences: Pletzachalm, Brandenberg, Weisswasser, Atzl-
reef Brandenberg.

Facies: Tetrataxiella? floriforma n. sp. was found in bioturba-
ted bioclastic floatstones, packstones and fine-grained graine-
stones in close vertical association with coral-sponge-rudist
limestones and/or with rudist biostromes. T.? floriforma n. sp.
was also found in marly bioclastic wackestones grading into
microbioclastic packstones, rich in miliolids and diverse textu-
lariaceans. These marly bioclastic limestones probably accu-
mulated in shallow subtidal environments of low to moderate
water energy at some distance away from rudist biostromes
and coral-sponge-rudist bioconstructions. Tetrataxiella? flori-
forma n. sp. commonly occurs in great abundance, together
with numerous other smaller benthic foraminifera. As with most
agglutinated shallow-water, vagile benthic foraminifera, the
new taxon thus probably preferred fine-sandy to muddy sub-
strates in areas of low to moderate water energy, irrespective
of their relative position to organic buildups.

Stratigraphy: The age of strata containing Tetrataxiella? flori-
forma n. sp. ranges from Late Turonian (Nothklamm at Gams),
?Late Turonian to Coniacian (Brandenberg, Theresienstein),
Coniacian (Weisswasser) to Late Santonian (Wegscheidgra-
ben-Section in Hochmoos Formation at Gosau). In the litera-
ture, a slightly oblique cross-section of Tetrataxiella? florifor-
ma n. sp. displaying the typical quadriserial test arrangement
is visible on plate Ill, figure 3 of Radoici¢ (1994) left of Mont-
charmontia apenninica De Castro from the Lower Turonian of
the Pastrik Mountain/Yugoslavia.

5. CONCLUSIONS

The LGS comprises various lithologies that contain abundant
benthic foraminifera, namely marls, marly and pure limesto-
nes, and mixed siliciclastic limestones. The microfauna of the
carbonates described from thin-section material is relatively
well known. However, further poorly known taxa and taxa not
yet described were discovered recently. Many taxa from marls
were reported as isolated specimens from washed samples.

To assess the total inventory of these carbonates, investiga-
tions by oriented sections are still necessary.

The discovery of the tiny, new foraminifera Tetrataxiella? flo-
riforma n. sp., is of special interest, tentatively refered to the
genus Tetrataxiella Seiglie, currently only known from modern
environments. The new taxon was overlooked by previous
workers not only in the area of the Northern Calcareous Alps
but also elsewhere, and speculatively this might be the reason
for the long stratigraphic gap between Tetrataxiella? floriforma
n. sp. and the modern Venezuelan type-species. Further in-
vestigations on Cenozoic strata may deliver further findings.
A wider distribution within the Adriatic carbonate platform can
be expected for Tetrataxiella? floriforma n. sp. based on illus-
trations in the literature on the Dinarides.

Another important result is the extension of the stratigraphic
range of Reticulinella fleuryi Cvetko, Gusi¢ and Schroeder, pre-
viously known from the Upper Santonian to Middle Campanian,
but now extending to the Middle Coniacian. The occurrence of
this taxon in the Northern Calcareous Alps clearly documents
the southern Tethyan influence during the Late Cretaceous.
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