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A new subfamily classification
of the Coskinolinidae MouULLADE, 1965,
Middle Jurassic-Paleogene Larger Benthic Foraminifera

Felix SCHLAGINTWEIT *

Abstract: The Coskinolinidae are a family of Middle Jurassic to Paleogene, typically orbitoliniform,
Larger Benthic Foraminifera (LBF) characterized by a pseudokeriothecal wall structure. The type genus,
Coskinolina STACHE, 1875, lacks an exoskeleton (i.e., beams, rafters), resulting in an undivided mar-
ginal chamber zone. However, other taxa within the family, such as the Upper Cretaceous Lepinoconus
CRUZ-ABAD et al., 2017, or the Paleogene Coleiconus HOTTINGER & DROBNE, 1980, are genera with verti-
cal partitions (beams) that subdivide the marginal chamber zone. In the currently accepted classifica-
tion of agglutinated benthic foraminifera, the nature of the exoskeleton is a criterion for distinction at
subfamily level, e.g., Cyclamminidae MARIE, 1941. Thus, here, the presence or absence of an exoskele-
ton in the marginal chamber lumen is treated as a criterion at the subfamily level within the classifica-
tion of the Coskinolinidae, leading to a division into two subfamilies: the Coskinolininae MoULLADE, 1965
(lacking an exoskeleton), and the newly proposed Coleiconinae subfam. nov. (with an exoskeleton of
vertical partitions), as exemplified by Coleiconus HOTTINGER & DROBNE, 1980.
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Résumé : Une nouvelle classification des Coskinolinidae MoULLADE, 1965, Foraminiféres Ben-
thiques de Grande Taille de I'intervalle Jurassique moyen-Paléogéne.- La famille des Coskinoli-
nidae regroupe des Foraminiferes Benthiques de Grande Taille (FBGT), typiquement orbitoliniformes,
datant du Jurassique moyen au Paléogéne et caractérisés par une structure de paroi pseudokériothé-
que. Le générotype, Coskinolina STACHE, 1875, ne posséde pas d'exosquelette (poutres/rayons et/ou
poutrelles/mezzanines) ; par conséquent, la zone marginale des chambres est indivisée. Cependant,
d'autres genres de la famille, tels que le Lepinoconus CRUz-ABAD et al., 2017, du Crétacé supérieur ou
Coleiconus HOTTINGER & DROBNE, 1980, du Paléogéne, présentent des séparations verticales (poutres/
rayons) subdivisant la zone marginale des chambres. Dans la classification actuelle des foraminiféeres
benthiques agglutinés, la présence ou l'absence d'un exosquelette est un critére permettant la distinc-
tion au niveau de la sous-famille, e.g., les Cyclamminidae MARIE, 1941. Ainsi, la présence ou |'absence
d'un exosquelette dans le lumen des chambres marginales est utilisée ici comme critére taxinomique
au niveau de la sous-famille dans la classification de la famille des Coskinolinidae, conduisant a sa sub-
division en deux sous-familles : les Coskinolininae MoOULLADE, 1965 (sans exosquelette), et les Coleico-
ninae subfam. nov. (avec un exosquelette formé de séparations verticales), illustrée par Coleiconus
HOTTINGER & DROBNE, 1980.
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1. Introduction

With first representatives as old as Middle(?)-
Late Jurassic (CuviLLIER et al., 1968; BORDEA S. &
BORDEA J., 1987; KAMOUN & PEYBERNES, 1993), orbi-
toliniform agglutinated conical Larger Benthic Fo-
raminifera are widespread constituents in Creta-
ceous-Paleogene shallow-water carbonates (e.g.,
SCHROEDER, 1962; HOTTINGER & DroBNE, 1980;
MouLLADE et al., 1985). With respect to these
taxa, those displaying a pseudokeriothecal wall
(e.g., HOTTINGER, 2006) contrast with the non-
canaliculate wall texture of the Orbitolinidae, as
previously noted by DouGLAss (1960) and SCHROE-
DER in SCHROEDER et al. (1975). In the original de-
scription of the Coskinolinidae, MouLLADE (1965)
included forms having pillars in the central zone
with undivided (Lituonella SCHLUMBERGER in SCHLUM-
BERGER & DouviLLE, 1905) and subdivided marginal
zones (Coskinolina STACHE, 1875) as well as a
group having a reticulate central zone repre-
sented by Kilianina PFENDER, 1933, Abrardia NEu-
MANN & DamoTTE, 1960, Coskinolinoides KEIJZER,
1942, and Orbigia MAMGAIN & JAGANNATHA RAO,
1933. With Lituonella representing a junior syno-
nym of Coskinolina (SCHUBERT, 1912; DOUGLASS,
1960; HoOFKER, 1966; SCHROEDER, 1974) and the
other four genera originally included in the Coski-

nolinidae now assigned to other families (LOEBLICH
& Tappan, 1987; KaMinski, 2014), only Coskinolina
remains from MoULLADE's original family concept.
LoebLICH's and TappaN's 1987 classification includ-
ed five genera: Coleiconus HOTTINGER & DROBNE,
1980, Coskinolina, Coskinon HOTTINGER & DROBNE,
1980, Lituonelloides HENsON, 1948, and Pseudoli-
tuonella MaRIig, 1955 (see also KaMInski, 2014).
Later, Cantabriconus SCHLAGINTWEIT et al., 2017,
and Lepinoconus Cruz-ABAD et al., 2017, were ad-
ded to the family. SERRA-KIEL et al. (2016a) in-
cluded Fallotella MANGIN, 1954, in the Coskinolini-
dae without any remarks or discussion, a view
that is rejected here since a pseudokeriothecal
wall structure is seemingly absent (MANGIN, 1954;
HOTTINGER & DROBNE, 1980; LOEBLICH & TAPPAN,
1987). The same can be stated for the inclusion
of Barattolites VEccHIO & HOTTINGER, 2007, in the
Coskinolinidae by BouDAGHER-FADEL (2018), which
is inconsistent with the original description of Ba-
rattolites by VeccHio and HOTTINGER (2007) as a
member of the Orbitolinidae MARTIN, 1890 (see
SERRA-KIEL et al., 2016b).

Herein a taxonomic update of the Coskinolini-
dae is provided including a new subfamily con-
cept.

Table 1: New taxonomic concept of the Coskinolinidae MouLLADE, 1965, as presented herein: diagnoses, included
genera, and differences. Further comments about genera in the text. Abbreviations: fo = foramen, pi = pillar. Left:
Coskinolina sistanensis SCHLAGINTWEIT & HADI, 2018, from the Eocene of Iran (unpublished image). Right: Coleiconus
zansi ROBINSON, 1993, from the Eocene of Jamaica (from ROBINSON & WRIGHT, 1993, Fig. 7.4).

Family

Coskinolinidae MouLLADE, 1965, emended

Common features

Orbitoliniform morphology; no horizontal partitions (rafters); thick wall with pseudokeriotheca

Test conical, early stage trochospiral, then becomes uniserial and rectilinear with broad, low

chambers, interior subdivided by pillars and/or radial partitions; wall agglutinated, single-
layered, with pseudokeriotheca; aperture basal, cribrate; marginal foramina/apertures

Coleiconinae subfam. nov.

Diagnosis

may be present (LOEBLICH & TAPPAN, 1987) emend. herein
Subfamilies Coskinolininae MouLLADE, 1965, emended
Diagnosis

(no rafters, no beams)

Genera included

Coskinolina STACHE, 1875,
Lituonelloides HENSON, 1948,
Pseudolituonella MARIE, 1954,

Parurgonina CUVILLIER et al., 1968,

Coskinolinidae with undivided marginal zone Coskinolinidae with marginal zone subdivided

by beams forming alcoves; intercalary beams
may be present; beams either aligned or al-
ternating between subsequent chambers

Coleiconus HOTTINGER & DROBNE, 1980,
Lepinoconus CRUz-ABAD et al., 2017,
Ebrahimiella YAzDI-MOGHADAM &
SCHLAGINTWEIT, 2021

Coskinon HOTTINGER & DROBNE, 1980,
Cantabriconus SCHLAGINTWEIT et al., 2017

Transverse sections

undivided marginal zone

Coskinolina STACHE

subdivided marginal zone

vertical (radial)
partitions {beams)

Coleiconus HOTTINGER & DROBNE
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2. Systematic palaeontology

The classification of the agglutinated benthic
foraminifera follows Kaminski (2014). The pro-
posed new suprageneric classification does not af-
fect the generic diagnoses (LOEBLICH & TAPPAN,
1987, and taxa established later), and therefore
they are not repeated herein. Table 1 shows a
comparison of the two subfamilies Coskinolininae
and Coleiconinae including common features and
differences.

Phylum Foraminifera (ORBIGNY, 1826)
PawLowskiI et al., 2013

Order Textulariida
(DELAGE & HEROUARD, 1896) KAMINSKI, 2004

Order Loftusiida
KAMINSKI & MIKHALEVICH in KAMINSKI, 2004

Suborder Orbitolinina MARTIN, 1890
Superfamily Coskinolinoidea MouLLADE, 1965

Family Coskinolinidae MouLLADE, 1965,
emended herein

Type genus: Coskinolina STACHE, 1875.
Subfamily Coskinolininae MouLLADE, 1965

Remarks: A subfamily Coskinolininae was pro-
posed by CIMERMAN (1969) (without diagnosis, in-
cluded genera, etc.) for biserial textulariids in-
cluding the genus Pavonitina ScHUBERT, 1914,
morphologically completely different from Coski-
nolina. The Coskinolininae sensu CIMERMAN (1969)
is invalid due to the priority of the Coskinolininae
MouULLADE, 1965 (article 23 ICZN).

Included genera: Coskinolina STACHE, 1875;
Lituonelloides HeNsoN, 1948; Pseudolituonella Ma-
RIE, 1954; ? Parurgonina CuVILLIER et al., 1968;
? Coskinon HOTTINGER & DrRoBNE, 1980; ? Cantabri-
conus SCHLAGINTWEIT et al., 2017.

Coskinolina STAcHE, 1875
Type species: Coskinolina liburnica STACHE, 1875.

Remarks: The genus includes only Paleogene
species (HOTTINGER & DRoOBNE, 1980; VICEDO et al.,
2014; ScHLAGINTWEIT & HapI, 2018). The strati-
graphic range of Coskinolina is Thanetian to Pria-
bonian (Vicepo et al., 2014; SerRra-KIEL et al.,
2016b).

Lituonelloides HENSON, 1948

Type species: Lituonelloides compressus HeEN-
SON, 1948.

Remarks: Lituonelloides is a monospecific ge-
nus with its only species being L. compressus HEN-
son from the Maastrichtian Simsima Formation of
Qatar (see WHITTAKER et al., 1998). It has been in-
cluded in the Coskinolinidae by LoeBLICH and TAp-
PAN (1987). Particularly significant, the illustration
(drawing) of the holotype provided in Fig. 2a by
HeEnsoN (1948) shows an undivided marginal
zone, one of the characteristic features of the
Coskinolininae (see also PIl. 64, figs. 1-2 in WHIT-
TAKER et al., 1998). The presence of a pseudoke-
riothecal wall is not evidenced from the poor ma-
terial available of just one thin-section image in
the original description. The drawing in Fig. 2b of
HeNsON (1948) might possibly exhibit endoskeletal

pillars aligned between subsequent chambers, a
feature not mentioned previously. Lituonelloides
still represents a 'poorly known genus' (WHITTAKER
et al., 1998).

Pseudolituonella Marig, 1954

Type species: Pseudolituonella reicheli MARIE,
1954.

Remarks: In his 'Note sur Pseudolituonella',
REeiss (1959) drew attention to the microgranular
nature of the wall, being formed of a single layer,
imperforate and non-lamellar (see also PRESTAT,
1985; LoeBLICH & TAPPAN 1987). SERRA-KIEL et al.
(2016b) established the new species, Pseudolituo-
nella robineti, from the Eocene of Yemen display-
ing a pseudokeriothecal wall. SERRA-KIEL et al.
(2016b) were well aware that the wall structure
of their Eocene species differed from the one re-
ported for the type species P. reicheli (from the
Cenomanian of France) and that an emendation
might require study of type specimens of the Ce-
nomanian species. In fact, the presence of a
pseudokeriothecal wall structure in P. reicheli has
been demonstrated in specimens from the Ceno-
manian Sarvak Formation of SW Iran (SCHLAGINT-
WEIT & YAzDI-MOGHADAM, 2020).

Parurgonina CuvILLIER et al., 1968

Type species: Urgonina (Parurgonina) caeli-
nensis CUVILLIER et al., 1968.

Remarks: The type species was originally de-
scribed as the orbitolinid Urgonina (Parurgonina)
caelinensis by CUVILLIER et al. (1968) from the Up-
per Jurassic of Italy. The presence of a pseudoke-
riothecal wall structure noted by ScHROEDER et al.
(1975, p. 319) 'indicates that this form does not
belong to the Orbitolinidae'. On the other hand,
SCHROEDER et al. (1975) did not provide any infor-
mation on the family status of Parurgonina. The a-
dult stage was indicated as consisting of uniserial
chambers (CuviILLIER et al., 1968; SCHROEDER et al.,
1975; LoeBLICH & TAPPAN, 1987). LOEBLICH and TAP-
PAN (1987) assigned Parurgonina, in my opinion
incorrectly, to the Chrysalidinidae Neacu, 1968.
LoeBLicH & TAppAN (1987, p. 185) defined the
Chrysalidinidae as having a 'test triserial, later bi-
serial' while Parurgonina is defined as possessing
a main 'uniserial stage' (p. 186), a contradiction
in itself. SEPTFONTAINE (1988, p. 248) created the
Parurgonininae as a subfamily within the family
Valvulinidae BERTHELIN, 1880, claiming a trocho-
spiral coiled test throughout (eight or more cham-
bers in the adult stage) (= Jurassic 'praevalvuli-
nids' in SEPTFONTAINE, 2020, tab. 8.4). In the cur-
rent classification of Kaminski (2014), the Parur-
gonininae were given family status (Parurgonini-
dae). It appears that Parurgonina shares charact-
ers of both Chrysalidinidae (trochospiral 'helico-
spiral' early stage with valvular toothplate) and
Coskinolinidae (uniserial adult part). The undivid-
ed marginal chamber, marginal foramina and the
pseudokeriothecal wall are present in both fami-
lies (e.g., HOTTINGER & DRoBNE, 1980; DE CASTRO,
1981; BANNER et al., 1991; SEPTFONTAINE, 2020).
Parurgonina is herein placed tentatively within the
subfamily Coskinolininae MouLLADE, 1965. Accord-
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ingly, the family Parurgoninidae SEPTFONTAINE,
1988, with its only genus Parurgonina, would then
become obsolete (see also Kaminski, 2014). It is
worth mentioning in this context that specimens
of Parurgonina caelinensis from the Upper Juras-
sic of Greece were named 'Coskinolines' by Bas-
SOULLET and GUERNET (1970) (SCHROEDER in SCHROE-
DER et al., 1975). The stratigraphic range of Pa-
rurgonina is late middle Bajocian to Valanginian
(KAMOUN & PEYBERNES, 1993; BASSOULLET, 1997; SCHLA-
GINTWEIT et al., 2023).

Genus Coskinon HOTTINGER & DROBNE, 1980

Type species: Coskinolina (Coskinon) rajkae
HOTTINGER & DROBNE, 1980.

Remarks: The Paleogene genus Coskinon was
originally described by HOTTINGER and DROBNE
(1980) as a subgenus of Coskinolina later estab-
lished as an independent genus within the Coski-
nolinidae by LoeBLicH and TAppAN (1987) and then
treated as a member of the Pfenderinidae Smout
& SUGDEN, 1962, by D1 CarLo et al. (2010). The
presence of pseudokeriotheca in Coskinon has not
been demonstrated (HOTTINGER & DROBNE, 1980;
D1 CarLO et al., 2010). As a consequence, Coski-
non is herein kept with some reservations in the
Coskinolinidae.

Genus Cantabriconus
SCHLAGINTWEIT et al., 2017

Type species: Cantabriconus reocinianus
SCHLAGINTWEIT et al., 2017.

Remarks: The genus includes the two species
C. reocinianus SCHLAGINTWEIT et al., 2017 (upper
Aptian-lower Albian of northern Spain; Fig. 1) and
Cantabriconus? meridionalis SCHLAGINTWEIT & Bu-
CUR, 2020 (lower Aptian of Romania). Note that
Cantabriconus is considered a trochospiral pfen-
derinid or valvulinid morphotype by SEPTFONTAINE
(2020). In fact, some genera of typical orbitolini-
form morphology that posses a pseudokeriothecal
wall structure and a central zone with variously
shaped pillars have been assigned to the Pfende-
rinidae SmouT & SuGDEN, 1962, namely Conico-
pfenderina SEPTFONTAINE in KAMINSKI, 2000 (type
species Lituonella mesojurassica MAYNC, 1972),
and Moulladella BUCUR & SCHLAGINTWEIT, 2018
(type species Meyendorffina (Paracoskinolina) jour-
danensis FOURY & MouLLADE, 1966). While Conico-
pfenderina displays an undivided marginal zone
as one characteristic feature of the Coskinolini-
nae, it has been placed into the Palaeopfenderini-
nae SEPTFONTAINE, 1988. According to SEPTFONTAINE
(1988), the Eocene genus Lituonella (= Coskinoli-
na) 'should not be used for Middle Jurassic orbito-
linifform foraminifera, as it has a different phylo-
genetic history' (Kaminski, 2000, p. 215). This
highlights the problem that stratigraphically
markedly separated taxa of identical morphology
and inner structure are recorded from the Coski-
nolininae. An example is the Cenomanian Pseudo-
lituonella reicheli MARIE, 1954, and the distinctly
larger Eocene homeomorph Pseudolituonella robi-
neti GALLARDO-GARCIA & SERRA-KIEL, 2016, which
are separated not only by a long interval of time,
but also two mass extinctions (at the Cenomanian/

Turonian and Cretaceous/Paleogene boundaries).
Phylogenetically they might well be distinct, but
morphologically they are near-identical. Further
discussion of this principal problem in foraminiferal
taxonomy is beyond the scope of this article.

Subfamily Coleiconinae subfam. nov.
Diagnosis: See Table 1.

Type genus: Coleiconus HOTTINGER & DROBNE,
1980.

Included genera: Coleiconus HOTTINGER & DROB-
NE, 1980; Lepinoconus Cruz-ABAD et al., 2017; Ebra-
himiella YAzZDI-MOGHADAM & SCHLAGINTWEIT, 2021.

Coleiconus HOTTINGER & DROBNE, 1980
Type species: Coleiconus zansi ROBINSON, 1993.

Remarks: In axial sections, the two Paleogene
taxa, Coskinolina and Coleiconus, are not distin-
guishable from each other. For Coleiconus HOTTIN-
GER & DroBNE, 1980, and Coskinolina STACHE,
1875, LoesLicH and TappAN (1987) noted a 'wall
with keriothecal structure', nowadays termed
'pseudokeriotheca’ (HOTTINGER, 2006, p. 29). The
principal difference between the two genera,
clearly visible in transverse sections, is an undiv-
ided marginal zone in Coskinolina versus a sub-
divided with one order of beams in Coleiconus
(Table 1). Coleiconus includes two species, C.
zansi ROBINSON, 1993, and C. christianaensis Ro-
BINSON, 1993. The recently established species C.
minimus BABAZADEH, 2022, is considered a nomen
dubium by HADI and SCHLAGINTWEIT (2024).

Lepinoconus Cruz-ABAD et al., 2017

Type species: Lepinoconus chiochinii Cruz-
ABAD et al., 2017.

Remarks: The taxon is monospecific with the
type species Lepinoconus chiocchinii CRuz-ABAD et al.,
2017, described from the Campanian of southern
Italy. This steeply conical taxon is characterized
by an exoskeleton of beams and intercalary
beams (one between two beams) aligned between
subsequent chambers. The absence of marginal
foramina (apertures) in Lepinoconus is notewor-
thy, as other genera within the Coskinolinidae ex-
hibit this feature.

Ebrahimiella

YAzDI-MOGHADAM & SCHLAGINTWEIT, 2021

Type species: Valdanchella dercourti DEe-
CROUEZ & MOULLADE, 1974.

Remarks: Ebrahimiella is monospecific with
the type species being 'Valdanchella' dercourti DE-
CROUEZ & MoOULLADE, 1974, from the upper Albian-
Cenomanian of Greece. SCHROEDER (1985, p. 62)
noted the presence of a pseudokeriothecal wall-
structure in "V." dercourti concluding that 'it is
neither a species of Valdanchella CaANEROT and
MouLLADE nor a representative of the Orbitolinidae
but a form that shows some affinities with Coski-
nolina STACHE'. SCHROEDER (1985), however, did
not assign the Greek species to either an existing
genus or a new genus. YAzDI-MOGHADAM and
SCHLAGINTWEIT (2021) introduced the new genus
Ebrahimiella for the Greek taxon having beams
and intercalary beams (alternating between sub-
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Figure 1: Cantabriconus reocinianus SCHLAGINTWEIT et al., 2017, from the upper Aptian-lower Albian of northerﬁ

Carnets Geol. 24 (12)
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Spain. A) Tangential section (RAMIREZ DEL P0z0 collection, unpublished). B) Subaxial section (from SCHLAGINTWEIT et
al., 2017, Fig. 6E). C-D) Transverse sections (from SCHLAGINTWEIT et al., 2017, Figs. 4G, 6G).

sequent chambers) and a pseudokeriothecal wall
structure (SCHROEDER, 1985) rarely visible due to
an often relatively thin wall.

3. Discussion

The family Coskinolinidae as summarized
herein includes nine genera, among which six or
seven clearly display a pseudokeriothecal wall
structure (DoucGLAss, 1960; HOTTINGER & DROBNE,
1980; ScHROEDER, 1985; SERrRA-KIEL et al.,
2016b; SCHLAGINTWEIT & YAzDI-MOGHADAM, 2020;
MITCHELL et al., 2020). The definition of the fa-
mily provided by MouLLabE (1965, p. 4033,
translated from the French) includes a 'mono-
lamellar wall structure, grossly granular, fi-
brous-like (? perforated)'. In the monograph of
LoeBLicH and TAPPAN (1987, p. 155) the wall of
the Coskinolinidae is defined as 'agglutinated,
of granular calcite, single layered'. It appears
however that a pseudokeriothecal wall is com-
mon to all coskinolinids and is herein integrated
into the definition of the wall structure as pro-
vided by LoebLICH and TappaN (1987). Note that
this type of wall structure is not restricted to
the Coskinolinidae (e.g., SCHLAGINTWEIT & YAzDI-
MoGHADAM, 2022). The Coleiconinae exhibit both
a pseudokeriotheca and homogeneous (imper-
forate) radial partitions thus refuting the state-
ment of SEPTFONTAINE (1981, 2020, p. 138) that
the two features are incompatible with each
other. The presence/absence of an exoskeleton
subdividing the marginal zone of the chambers
is taken as a criterion of subfamily status allow-
ing the distinction of forms lacking an exoskele-
ton, the Coskinolininae (referring to the type
genus), and a second group, Coleiconinae sub-
fam. nov., with vertical partitions (i.e., beams,
and in the case of Ebrahimiella YAzDI-MOGHADAM
& SCHLAGINTWEIT, 2020, also with intercalary
beams). Note that the different type of exo-

skeletons are used as a subfamilial criterion in the
Cyclamminidae MaARIE, 1954 (SEePTFONTAINE, 1981,
1988; LoEeBLICH & TAPPAN 1987).

4. Conclusions

The new subfamily Coleiconinae incorporates all
coskinolinids exhibiting a marginal zone subdivided
by vertical partitions (beams, optional with interca-
lary beams). The new taxonomic concept presented
here is in accordance with the hierarchical order of
structural features in agglutinated Larger Benthic
Foraminifera. Generic features within this subfamily
include the arrangement of the main partitions (al-
ternating or aligned), the order of beams and inter-
calary beams, and the presence or absence of mar-
ginal apertures or foramina. The subfamily Coskino-
lininae is retained for those genera lacking a subdi-
vided marginal zone.
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Life Sciences Identifier (LSID)
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e Coleiconinae SCHLAGINTWEIT, 2024
https://zoobank.org/NomenclaturalActs/f5f9aee6-2cde-487d-a6d7-7626658c66b9

134



	A new subfamily classification of the Coskinolinidae MOULLADE, 1965, Middle Jurassic-Paleogene Larger Benthic Foraminifera
	1. Introduction
	2. Systematic palaeontology
	3. Discussion
	4. Conclusions
	Bibliographic references


