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Abstract
Involutina hungarica (SIDO), the youngest hith
erto known representative of the genus Involutina 
TERQUEM, is described from Urgonian limestone 
pebbles (Uppermost Aptian-Albian) of the Northern 
Calcareous Alps. The species occurs in biosparites 
containing mesorbitolinas along with coralline red 
algae. Although the test shape of Involutina hun
garica is highly variable, this species is clearly sep
arated from the homeomorphic form Involutina lias- 
sica (JONES) by a distinctly thicker, more glob
ular test. Hensonina lenticularis (HENSON), ex
hibiting identical dimensions and equivalent strati
graphic range as well as the same facies relevancy, 
has to be included within the variation range of In
volutina hungarica (SIDO) since no pore network 
is detectable in the umbilical region. Hence, the 
monospecific genus Hensonina MOULLADE &; PEY
BERNES, 1974 is not a valid separate genus, but rep
resents a junior synonym of Involutina TERQUEM, 
1862.

Zusammenfassung
Involutina hungarica (SIDO), der jüngste Vertreter 
der Gattung Involutina TERQUEM, wird von Ur- 
gonkalkgeröllen (oberstes Apt-Alb) der Nördlichen 
Kalkalpen beschrieben. Mikrofaziell repräsentieren 
diese Gerolle Biosparite mit Mesorbitolinen und 
corallinen Rotalgen. Obwohl die Gehäuseform von
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Involutina hungarica sehr variabel ist, kann sie durch 
ihre mehr globulären Gehäuse von der homoeo- 
morphen Spezies Involutina liassica (JONES) ein
deutig unterschieden werden. Da die als Henso
nina lenticularis (HENSON) beschriebenen Formen 
kein Porennetz in der Umbilikalregion aufweisen, je
doch die gleichen Dimensionen, idente stratigraphi
sche Verbreitung und Biotoppräferenz zeigen, wer
den sie zu Involutina hungarica (SIDO) gestellt. 
Die monospezifische Gattung Hensonina MOUL
LADE PEYBERNES, 1974 repräsentiert daher 
kein eigenständiges gültiges Taxon sondern ein Ju
niorsynonym von Involutina TERQUEM, 1862.

Introduction
Pebbles of Urgonian limestones (Upper Barremian- 
Albian) occur within different stratigraphic levels in 
the middle part of the Northern Calcareous Alps 
(HAGN, 1982). They have been studied with respect 
to facies analysis, palaeontology and their palaeogeo- 
graphical significance (SCHLAGINTWEIT, 1990). 
Pebbles with almost identical facies have also been 
recently discovered in the eastern part of the North
ern Calcareous Alps, in conglomerates of the Gosau 
Formation of Lilienfeld (WAGREICH SCHLAG
INTWEIT, 1990). A common facies are biosparites 
with mesorbitolinas and rhodophycean algae of the 
so-called “Facies du Vimport” ; typical forms be
ing Agardhiellopsis cretacea LEMOINE, Paraphyl- 
lum primaevum LEMOINE, Archaeolithothamnium 
rude LEMOINE, and Kymalithon belgicum (FOS- 
LIE) LEMOINE & EMBERGER. A typical faunal 
element of these pebbles in question is the calcareous
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benthic foraminifer Involutina hungarica (SIDO). Its 
redescription, as given in this paper, is necessary 
since the original description is rather incomplete 
and because of the controversies in the literature 
concerning Cretaceous involutinids. The close mor
phological relationships between the Cretaceous In
volutina hungarica (SIDO) and the (Upper Triassic 
? -) Liassic Involutina liassica (JONES) necessitate 
a comparison and common discussion. The latter 
species has been treated in detail by PILLER (1978) 
in his work on Upper Triassic - Liassic involutinids 
of the Eastern Alps.

System atic Description
For the generic concept of the Involutinidae see 

PILLER (1983).
Order Foraminiferida EICHWALD, 1830 

Suborder Involutinina HOHENEGGER k  PILLER, 
1977Family Involutinidae BUTSCHLI, 1880 

Subfamily Involutininae BUTSCHLI, 1880 
Genus Involutina TERQUEM, 1862

Involutina hungarica (SIDO, 1952)
(PI. 1, Figs. 1-14) *

* 1952 Vaughanina hungarica n. sp . —  S ID O , p. 393, 
T ex tfig s . 1 -3 , PI. 19, F ig . 25.

1969 Involutina hungarica (S ID O ) —  B R O N N I-  
M A N N  k  K O E H N -Z A N IN E T T I, p. 73, F ig . 
1 D , PI. 7, F ig s . 1 -4 , PI. 8, F ig . 2.

1974 Hensonina lenticularis (H E N S O N ) —  M O U L - 
L A D E  k  P E Y B E R N E S , p. 178, PI. 3, F igs. 
6 -9 .

1976 Hensonina lenticularis (H E N S O N ) —  B O U -  
R O U L L E C  k  D E L O F F R E , PI. 5, F igs . 1 -2 .

1977 Hensonina lenticularis (H E N S O N ) —  R E Y  et 
al., p. 380 , PI. 3, F igs. 1 5 -1 7 .

1979 Hensonina lenticularis (HENSON) —  AZEMA 
et al., PI. 2, Figs. 6, 10.

1985 Involutina hungarica (S ID O ), Involutina sp . —  
C S A S Z A R , PI. 10, F ig . 3, PI. 11, F ig . 2.

1987 Hensonina lenticularis (H E N S O N ) —  R E IT -  
N E R , PL 9, F ig . 8, PI. 10, F ig s . 2, 7, PI. 24, 
F ig . 7, PI. 27, F ig s . 7, 12.

1987 Involutina liassica (J O N E S ) —  S C H L A G IN T -  
W E IT , PI. 1, F ig . 9.

1989 Hensonina lenticularis H E N S O N  —  K U S S  k  
M A L C H U S , T ex tfig s . 4 2 -4 3 .

1990 Involutina sp .—  W A G R E IC H  k  S C H L A G -  
IN T W E IT , PI. 2, F ig . 6.

1990 Involutina sp . —  S C H L A G IN T W E IT , p. 66, 
PI. 14, F igs . 1 -9 .

Material: About 100 specimens in thin sections 
from Urgonian limestone pebbles of the Gosau For
mation of Oberwössen/Chiemgau Alps and Flo- 
rianiberg/Lower Inn Valley. The thin sections 
are stored at the “Bayerische Staatssammlung für 
Paläontologie und historische Geologie” in Munich.

Association: Usually with Orbitolina (Mesor-
bitolina) texana (ROEMER), Orbitolina (Mesor- 
bitolina) subconcava LEYMERIE and Charentia cu- 
villieri NEUMANN.

Description: Test free, biloculine, consisting of a 
spherical proloculus followed by a second undivided 
chamber (deuteroloculus) (PI. 1, Figs. 6 , 14). The 
coiling is planispiral in 3 to 6 whorls; a slightly oscil
lating coiling of the deuteroloculus during ontogeny 
is only rarely observed (PI. 1, Fig. 1). The studied 
forms display a wide morphological variation ranging 
from discoidal (e.g., PI. 1, Figs. 4, 7) to more glob
ular forms (e.g., PI. 1, Fig. 1) with all transitions. 
Thus, the equatorial diameter of the test ranges 
from 0.36 to 0.9 mm, the axial diameter (thickness) 
from 0.2 to 0.64 mm, the relation diameter/thickness 
varies between 0.99 (globular forms) and 3.05 (dis
coidal forms). In axial sections the inner contour of 
the micrite-filled deuteroloculus is almost subspher- 
ical in the juvenile stage becoming irregular heart- 
shaped in adult stages (e.g., PI. 1, Fig. 7). Some 
specimens with a large proloculus (0.05 to 0.07 mm) 
and 3 whorls may represent megalospheric forms (PI. 
1, Figs. 7, 10), whereas specimens with tiny proloculi 
(about 0.04 mm) and mostly 6 whorls could be at
tributed to the microspheric generation (PI. 1, Figs. 
1,9). The umbilical region is perforated by simple 
pores that are arranged perpendicular to the test sur
face. It should be mentioned that a reticulate pore- 
network is not developed. Due to recrystallization 
phenomena, the wall is composed of blocky calcite 
crystals. Thus, in specimens strongly affected by di- 
agenetic alteration the pores in the umbilical region 
are no more detectable.

Remarks: Based on isolated specimens SIDO
(1952) described a new foraminifer as Vaughanina 
hungarica n. sp. attributed to the family Orbitoi- 
didae SCHWAGER from the Aptian of the Trans- 
danubian Central Range/Hungary. In restudying 
topotype material by thin-section analysis BRON- 
NIMANN k  KOEHN-ZANINETTI (1969) convinc
ingly demonstrated, however, that it represents an 
Involutina-species with the following characteristics: 
equatorial diameter 0.6 mm, axial diameter 0.4 mm 
and 3-4 whorls. Unfortunately the whole morpholog
ical variability of I. hungarica (SIDO) has not been 
demonstrated.

I. hungarica versus I. liassica
Due to the fact that the Cretaceous I. hungarica 

(PI. 1) is a homeomorph to the Liassic I. liassica
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Fig. 1. Frequency distribution of the diameter/ 
thickness ratio of I. liassica and I. hungarica.

Fig. 2. Linear regression of thickness on diameter of 
I. liassica and I. hungarica.

(JONES) (PI. 2) and the Triassic I. turgida KRI
STAN, the relationships between these species have 
to be discussed in more detail.
The distinction of I. liassica (JONES) and the Trias
sic I. turgida (KRISTAN) as worked out by PILLER 
(1978), with the deuterolocuius built by a semi-tube 
in I. liassica and a complete tube in I. turgida, is 
still valid and is supported in the present study. Al
though the material is not very well preserved, the 
test formation in the Cretaceous forms (I. hungarica) 
seems to be that of I. liassica (by a semi-tube). 
BRONNIMANN k  KOEHN-ZANINETTI (1969:76) 
emphasized that in I. hungarica (SIDO) the contour 
of the deuteroloculus is triangular instead of being 
heart-shaped in I. turgida KRISTAN (= I. liassica 
sensu PILLER, 1978). But as can be seen on Plates 
1 and 2 this feature exhibits a wide range in both 
species and therefore does not serve as a diagnos
tic criterion separating different Involutina-species 
(compare also GUSIC, 1975:14; PILLER, 1978). 
Following BRONNIMANN k  KOEHN-ZANINETTI 
(1969) I. hungarica (SIDO) should furthermore be 
characterized by 3 to 4 whorls instead of 3-6 in I. tur
gida KRISTAN (= I. liassica sensu PILLER, 1978). 
As has been stated previously, the small specimens 
with large proloculus and 3 to 4 whorls seem to 
represent megalospheric forms; microspheric forms 
with up to 6 whorls were not been figured and men
tioned by BRONNIMANN k  KOEHN-ZANINETTI 
(1969). The observation that microspheric individu
als of Involutin a-species are larger and therefore also 
thicker as the megalospheric tests is already known 
from Jurassic species (e.g., GUSIC, 1975:17). There
fore, none of the two mentioned characters can be 
used to separate these two species (I. hungarica and 
I. liassica).

Due to the usually poor preservation of the invo- 
lutinids resulting from aragonite solution (all speci
mens of PI. 1), only a few characters of the test can be 
investigated in thin sections. As discussed above, the 
general form of the deuteroloculus in cross-section is 
not a useful character for species separation. How
ever, the basic characters are diameter and thickness 
and the resulting statistical relationship. A compar
ison of Liassic and Cretaceous forms on the basis of 
these characters gives the following results:
Besides 68 individuals of the Urgonian limestones 
described above, 89 specimens of Liassic limestones 
from different localities in the Northern Calcareous 
Alps were measured. A comparison of the diame
ters (Tab. 1) shows that the Liassic forms possess a 
much lesser mean than those of the Cretaceous (487.2 
vs. 627.4 (im). The variance is, however, much higher 
in the Liassic group, which is also clearly expressed 
by the more extreme minimum and maximum values. 
Upon considering thickness, the mean of the Liassic 
forms is distinctly less than those of the Cretaceous 
(249.0 vs. 418.2 /¿m), and the variance as well as the 
maximum and the minimum are higher in the Creta
ceous group. The diameter/thickness ratio is clearly 
higher in the Liassic group than those of the Creta
ceous (1.97 vs. 1.58), with a higher variance in the 
Cretaceous forms. Fig. 1 clearly reflects the general 
higher values for the diameter/thickness ratio in the 
Liassic group (representing more discoidal tests) and 
also that the discoidal forms of the Cretaceous are 
only isolated outliers. The difference of the means 
of both groups is statistically significant at a level of 
95%.

Both groups are also clearly separated on the ba
sis of a regression analysis (Fig. 2). The applica
tion of a linear regression model exhibits a distinctly 
steeper slope of the regression line of the Cretaceous
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Table 1. Statistical parameters of diameter, thickness, and diameter/thickness ratio of Liassic and Cretaceous 
Involutina.

age n diameter
mean s.d. min-max

thickness
mean s.d. min-max

d/th
mean s.d. min-max

Liassic
Cretaceous

89
68

487.2 177.83 184-1040 
627.4 123.26 360-900

249.0 85.67 101-500 
418.2 119.60 200-640

1.97 0.327 1.37-2.95 
1.58 0.401 0.99-3.05

forms (b = 0.6240) compared to that of the Liassic 
(b = 0.4323), meaning that the former become more 
globular with increasing diameter, whereas the lat
ter tend to become more discoidal. The intensity of 
this trend is very strong for the Liassic forms (corr. 
coef. = 0.8963) and less strong for the Cretaceous 
group (corr. coef. = 0.6430), which is also reflected 
by the high variance of the latter (Fig. 2).

In conclusion, a comparison between Liassic and 
Cretaceous individuals of the genus Involutin a al
lows a -  statistically significant -  separation of these 
forms, meaning that I. hungarica is characterized by 
more globular tests and I. liassica being more dis
coidal. Additionally, both species are clearly sepa
rated by their stratigraphical range.

Remarks on the genus H en so n in a
MOULLADE & PEYBERNES, 1974
In 1947 HENSON described several new species of 
the genus Trocholina PAALZOW from the Jurassic 
and Cretaceous of the Middle East with T. lenticu- 
laris nov. sp. and a smaller subspecies T. lenticularis 
var. minima with “slightly trochoid coiling” HEN
SON distinguished a dorsal side with fine reticulate 
ridges and a ventral side with “a mass of small gran
ules looking like the termination of umbilical pillars” 
(op. cit.: 452).
MOULLADE k  PEYBERNES (1974) described a 
planispiral foraminifer from the Albian of Spain 
which they identified with the species established by 
HENSON (1947). Because of the planispiral coiling 
and the ornamentation built by a reticulate pore- 
network they erected the new genus Hensonina with 
the generotype Trocholina lenticularis HENSON as
signed to the family Involutinidae. The authors 
also emphasized the close relationship to Involutina 
TERQUEM from which the genus Hensonina should 
be distinguished by “la stade de l’ornamentation bi
latérale, constituée d’une réticulation et non par des 
piliers” (op. cit.: 178, see also diagnosis in LOE- 
BLICH k  TAPPAN, 1988). MOULLADE k  PEY
BERNES furthermore distinguished discoidal spec
imens with little ornamentation and more globular 
forms with well developed ornamentation. These 
observations have also been proved for I. hungarica 
(SIDO).

ARNAUD-VANNEAU et al. (1988) in restudying 
specimens from Oman demonstrated that the species 
described by HENSON (1947) represents a Tro
cholina with reticulate ornamentation on the dorsal 
side and pseudopillars on the ventral side. Following 
ARNAUD-VANNEAU et al. (1988), the planispiral 
forms described by MOULLADE k  PEYBERNES 
(1974) as Hensonina lenticularis (HENSON) are not 
identical with Trocholina lenticularis HENSON as al
ready assumed earlier by PILLER (1978:65); thus 
the genus Hensonina represents a genus without a 
generotype.
H. lenticularis has the same test morphology and 
chamber arrangement, stratigraphic range (Upper
most Aptian-Albian) and also an equivalent facies 
restriction (high energy environment: REITNER, 
1987:68; REY k  CUGNY, 1977) as Involutina hun
garica (SIDO). Moreover, the pore-network in Hen
sonina is not sufficiently detectable on the original 
figures as given by MOULLADE k  PEYBERNES 
(1974). Thus Hensonina lenticularis (HENSON) has 
to be included within the variation range of In
volutina hungarica (SIDO); consequently the genus 
Hensonina MOULLADE k  PEYBERNES, 1974 rep
resents a junior synonym of Involutina TERQUEM 
as postulated earlier by PILLER (1978:65; 1983:199).

Acknowledgements
Thanks are due to O. EBLI (Munich), L. KRY- 
STYN (Inst, of Palaeontology, Univ. Vienna) and R. 
HOLNSTEINER (Inst, of Geology, Univ. Vienna) for 
providing thin sections, to J. HOHENEGGER for 
discussing statistical problems, and to J. NEBEL- 
SICK (both Inst, of Palaeontology, Univ. Vienna) 
for help with the English.

References
ARNAUD-VANNEAU, A., BOISSEAU, T. k  

DARSAC, C., 1988. Le genre Trocholina 
Paalzow 1922 et ses principales espèces au 
Crétacé. — Revue de Paléobiol., vol. spéc., 
2(Benthos’86):353-377, Genève.

AZEMA, J., CHABRIER, G., CHAUVE, P. k  
FOUR.CADE, E., 1979. Nouvelles données



SCHLAGINTWEIT, F. k  PILLER W. E., Involutina hungarica from Urgonian limestones 149
stratigraphiques et le Crétacé du nord-ouvest 
d’Ibiza (Baléares, Espagne). — Geol. Romana, 
18:1-21, Roma.

BOUROULLEC, J. k  DELOFFRE, R., 1976. Re
lation Faciès -  environnement au Crétacé Moyen 
en Aquitaine occidentale. — Bull. Centre 
Rech.-Explor. Prod. Elf-Aquitaine, 10(2):535- 
583, Pau.

BRÖNNIMANN, P. k  KOEHN-ZANINETTI, L., 
1969. Involutin a hungarica SIDO et Invo-
lutina farinacciae, n. sp., deux Involutines post- 
triasiques, et remarque sur Trocholina minima 
HENSON. — Paläont. Z., 43(l/2):72-80, Han
nover.

CSASZAR, G., 1985. Middle Cretaceous For
mations of the Transdanubian Central Range: 
Stratigraphy and Connection with Bauxite Gen
esis. — Geol. Hung., Ser. Geol., 23:149-207, 
Budapest.

GUSIC, I., 1975. Upper Triassic and Liassic Fora- 
miniferida of Mt. Medvednica, Northern Croa
tia (Families: Involutinidae, Nubeculariidae). 
— Palaeont. Jugoslavica, 15:1-45, Zagreb.

HAGN, H., 1982. Neue Beobachtungen in der Un
terkreide der Nördlichen Kalkalpen (Thierseer 
Mulde SE Landl, kalkalpine Randschuppe SW 
Bad Wiessee). — Mitt. Bayer. Staatsslg. Palä
ont. hist. Geol., 22:117-135, München.

HENSON, F. R. S., 1947. Foraminifera of the Ge
nus Trocholina in the Middle East. — Ann. 
Mag. Nat. Hist. London, 11, 14:445-459, Lon
don.

KUSS, J. k  MALCHUS, N., 1989. Facies and 
Composite Biostratigraphy of Late Cretaceous 
Strata from Northeast Egypt. -  [In:] WIED
MANN, J. (ed.): Cretaceous of the Western 
Tethys. — Proc. 3rd Int. Cret. Symp., Tübingen 
1987 — 879-910, Stuttgart (Schweizerbart).

LOEBLICH, A. R. Jr. k  TAPPAN, H., 1988. Fo- 
raminiferal genera and their classification. — 
vol. 1: XII -f 970 pp.; vol 2: X + 212 pp., 847 
pi., New York (Van Nostrand Reinhold Comp. 
Inc.).

MOULLADE, M. k  PEYBERNES, B., 1974. 
Etude microbiostratigraphique del’Albien du

Massif de Montgri (Prov. Gerona, Espagne). 
Description de Hensonina n. gen. (Générotype 
Trocholina lenticularis HENSON, 1947). (Fora- 
miniferida, Fam. Involutinidae). — Arch. Sei. 
Genève, 26/2 (1973):173-182, Genève.

PILLER, W., 1978. Involutinacea (Foraminifera) 
der Trias und des Lias. — Beiträge Paläont. 
Österr., 5:1-164, Wien.

PILLER, W. E., 1983. Remarks on the Subor- 
der Involutinina HOHENEGGER and PILLER, 
1977. — Journ. Foram. Res., 13(3):191-201, 
Lawrence (Kansas).

REITNER, J., 1987. Mikrofazielle, palökologische 
und paläogeographische Analyse ausgewählter 
Vorkommen flachmariner Karbonate im Basko- 
Kantabrischen Strike Slip Fault-Becken-System 
(Nordspanien) an der Wende von der Unter
kreide zur Oberkreide. — Documenta Naturae, 
40:1-239, München.

REY, J., BILOTTE, M. k  PEYBERNES, B., 1977. 
Analyse biostratigraphique et paléontologique 
de l’Albien marin d’Estremadura (Portugal). — 
Géobios, 10(3):369-393, Lyon.

REY, J. k  CUGNY, P., 1977. Ecosequences 
et paléoenvironments de l’Albien du Portugal. 
— Bull. Soc. d’Hist. Nat., 113(3/4):374-386, 
Toulouse.

SCHLAGINTWEIT, F., 1987. Allochthone Urgon- 
Kalke aus Konglomeraten der basalen Gosau 
(Coniac) von Oberwössen (Chiemgau/Nördliche 
Kalkalpen). — Mitt. Bayer. Staatsslg. Paläont. 
hist. Geol., 27:145-158, München.

SCHLAGINTWEIT, F 1990. Allochthone Ur- 
gonkalke im Mittleren Abschnitt der Nördlichen 
Kalkalpen: Fazies, Paläontologie und Paläogeo- 
graphie. — Dissertation Univ. München: 151 
S., München.

SIDO, M., 1952. Az ürkuti mangänösszlet fe- 
dôrétegének Foraminiferäi. — Földtani Köz- 
löny, 82:386-396, Budapest.

WAGREICH, M. k  SCHLAGINTWEIT, F., 1990. 
Urgonkalkgerölle aus den Konglomeraten der 
Lilienfelder Gosau (Oberkreide; NO Kalkvoral- 
pen). — Mitt. Ges. Geol. Bergbaustud. Österr., 
36:147-167, Wien.



PLATE 1
Involutin a hungarica (SIDO) from Urgonian limestones of the Northern Calcareous Alps.

Fig. 1. Axial section of globular specimen with oscillating plane of coiling (110 x).
Fig. 2. Axial section (85 x).
Fig. 3. Tangential section (85 x).
Figs. 4, 5, 12. Axial sections; specimens with proloculus and initial whorls of deuteroloculus without 

sediment filling. (4, 5: 85 x; 12: 110 x).
Fig. 6 . Equatorial section (110 x).
Figs. 7, 10, 12: Axial sections (110 x).
Fig. 8. Tangential section cutting the umbilical region with well visible pores. (65 x).
Fig. 9. Oblique section cutting the proloculus and all whorls of the deuteroloculus (65 x).
Fig. 11. Tangential-subequatorial section cutting the perforated umbilical region and the last whorl of 

the deuteroloculus (65 x).
Fig. 13. Tangential section cutting the perforated umbilical region and the last 3 whorls of the 

deuteroloculus (65 x).
Fig. 14. Equatorial section, slightly oblique (65 x).
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PLATE 2
Involuting liassica (JONES) from the Liassic of the Northern Calcareous Alps.

(all figures 140 x).
Fig. 1. Subaxial section of well preserved specimen showing lamination type (e.g., semi-tube of 

deuterolo cuius).
Fig. 2. Axial section of megalospheric test.
Fig. 3. Axial section of well preserved specimen showing lamination.
Figs. 4, 5, 8, 9, 10, 12. Axial to subaxial sections of specimens showing variable thickness.
Figs. 6, 7, 11. Slightly oblique (subaxial) sections.
Fig. 13. Equatorial section.
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