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Abstract. Insolentitheca was interpreted as a microproblemati-
cum, a foraminiferal test, or a syzygial cvst. Arguments are listed ver-
sus syzygial cysts or ordinary foraminiferal agglutinates, and for perma-
nent cysts with probable infaunal life. Protoinsolentitheca fundamenta n.
gen. n. sp. is described, which links Insolentitheca and the Caligellidae.
Some elements of nomenclature are introduced to describe the partic-
ular tests of the Caligellidae. These taxa could be basically represented
by an infaunal naked or chitinaceous foraminifer, which secretes during
its lifetime a calcified perimeter denominated the chimney, only present
in the Caligellidae. To this initial secretion are added two types of «ag-
glutinated» and bioeroded tests: the fundamental in Protoinsolentitheca
and Insolentitheca, and the bricks, in Insolentitheca only.

Riassunto. Insolentitheca & stato interpretato come un micro-
problemarico, un guscio di foraminifero oppure una cisti sigiziale. In
questo articolo sono elencati gl argomenti contro Pinterpretazione di
cisti sigiziale o di un normale foraminifero agglutinante, ¢ sono espo-
sti quelli a favore di una cisti permancente con probabile vita infaunale.
Viene descritta Protoinsolentitheca fundamenta n. gen. n. sp., ritenuta
collegare Insolentitheca alle Caligellidae. Sono introdotu aleuni element
di nomenclatura per deserivere il guscio particolare delle Caligellidae.
Questi taxa possono essere sostanzialmente rappresentati da un fora-
minifero infaunale nudo o chitinoso, che secerne durante la sua vita un
perimetro calcificato denominato camino, presente solo nelle Caligel-
lidae. A questa secrezione iniziale si aggiungono due tipi di guscio “ag-
glutinato™ ¢ bioeroso: le fondamenta Protoimselentitheca ¢ Insolentithe-
ca, e 1 mattoni nella sola Insolentitheca.

Introduction

Vachard (1994) assigned the controversial genus
Insolentitheca Vachard in Bensaid et al., 1979 to the Ca-
ligellidae (Foraminifera, Fusulinida), because ot the lack

of proloculus and aperture, and the resemblance with the
general morphology of this group, especially Baituganel-
la. The discovery of the genus Protoinsolentitheca n. gen.,
confirms this interpretation. Our analysis of Insolentithe-
ca and Protoinsolentitheca contributes new insight into the
Caligellidae, and their interpretation as a special group
of foraminifera. Basically Insolentitheca is similar to Ca-
ligella or Baituganella, with an irregular «test», without
proloculus, repetitive septation and terminal aperture, but
in contrast /nsolentitheca is able to collect, cement and
bioerode some foraminiteral tests previously located at
the water/sediment interface or within the sediment.
Groves (1987, 1988) interpreted Insolentitheca as a
syzygial cyst of foraminifera. However, many taphonomi-
cal and palacontological arguments are inconsistent with
this hypothesis. Our position in this paper is: (1) fns0-
lentitheca and Caligellidae are foraminifera of the order
Fusulinida because they secrete a microgranular skeleton;
(2) Insolentitheca 1s not a syzygial cyst; (3) Insolentitheca
is not a typical agglutinated test; (4) no proloculus oc-
curs; (5) no wide aperture occurs, but some small com-
munications arc observed; (6) morphological similarities
exist with cysts of some foraminifera; (7) the growth of
Insolentitheca and Caligellidae is not representative of the
building of a true test, and does not correspond to exact
outlines of the protoplasm; (8) complete Insolentitheca
show internal bioerosion affecting systematically the in-
corporated material; (9) the irregularity and asymmerry
of Insolentitheca are totally unknown among typical fo-
raminiferal tests; (10) despite the relatively large, wide and
thin-walled (interpreted to be not resistant to degrading
hydraulic processes produced over the water/sediment
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interface), it never occurs to be externally abraded, me-
chanicallv broken or encrusted. Hence [nsolentitheca is
probably an infaunal taxon, as those foraminifera which
are living 1in the upper few centimeters of bottom sedi-
ment (e.g. Jones & Charnock 1985; Murray 1991; De-
benay et al. 1996).

Consequently, /nsolentitheca is considered as a per-
manent cyst (a notion introduced by Le Calvez 1938,
for the Recent genus [ridia) of an infaunal chitinaceous
naked foraminifer. This permanent cyst needs for its de-
scription a new nomenclature (Fig. 1). It is not directly
adhesive to the cytoplasm (Fig. 2.1). This cyst, replacing
the test, is developed in all the Caligellidae (Fig. 2. 2-15),
but particularly advanced in Insolentitheca.

The aim of this work is: (a) to discuss the previ-
ous interpretations of Insolentitheca; (b) to propose a
new nomenclature of fnsolentitheca; (c) to apply a part
of this nomenclature to the Caligellidae emend. (Fig. 2);
(d) to highlight new interpretations of some genera of
the family Caligellidae; (¢) to describe a new genus, Pro-
toinsolentitheca n. gen.; (f) to summarize the geographic
and stratigraphic distribution of [nsolentitheca.

Previous work on Insolentitheca

The foraminiferal test

The first described species of Insolentitheca have
been interpreted as test of foraminifera, and assigned to
the questionable Ammobaculites or to a new subgenus
Haplophragmina (Haplophragmoides) (Brazhnikova et al.
1967; Aizenverg et al. 1983; Perret 1993). Adachi (1980)
described similar specimens as three new foraminiferal
genera of a unknown family: Fukujia, Ichinotania, Para-
haplophragmella. Most authors synonymize these three
genera with Insolentitheca (Loeblich & Tappan 1986, 1988;
Pinard & Mamet 1998). Loeblich & Tappan (1986) erect-
ed the subfamily Insolentithecinae, which was successive-
ly considered as related to the family Archaesphaeridae
(Loeblich & Tappan 1986, 1988, 1992), Chernyshinellidae
(Lipina 1989), Caligellidae (Vachard & Beckary 1991; Va-
chard 1994), and Parathuramminacea (Perret 1993). More
recently, the name [nsolentitheca has newly been regarded
as valid but not necessarily belonging to the foraminifera
(Mamet et al. 1993; Vachard 1994; Mamet 1996; Rauzer-
Chernousova et al. 1996, Mamet & Isaacson 1997; Pinard
& Mamet 1998; Vdovenko 2000; Sebbar 2000).

Groves (1987) has yet summarized the arguments
against the truly agglutinated foraminifera, which are
recognized by the parallel orientation of the aggluti-
nated particles, the thick calcareous layer of cement in-
cluding completely the particle, the small number of ag-
glutinated tests, and the weak selectivity. Moreover, no
calcisphaerid Pachysphaerina has been observed in Inso-
lentitheca. Although Haplophragmina and Insolentitheca
can be morphologically similar [compare: pl. 44 and 45

of Brazhnikova et al. (1967); pl. 3, figs. 1-10 and pl. 3,
fig. 11 of Aizenverg et al. (1983); pl. FV, fig. 12-16 and
pl. FV, figs. 17-20 of Perret (1993); pl. 43, figs. 6-8 and
pl. 43, figs. 9-12 of Pinard & Mamet (1998)], Haplobrag-
mina differs by its spherical proloculus and a planispi-
ral juvenarium, well developed septa, and rather regular
chambers and apertures.

The initial proposed attribution of Insolentitheca to
Ammobaculites (?) can also correspond to a morphologi-
cal similarity due to the infaunal life of Anmmobaculites
(e.g. Jones & Charnock 1985; Murray 1991). According
to Bignot (1999), the fragile tests of Ammobaculites are
broken by post-mortem transports, but they can easily
fossilized in situ, in the sediment where they lived. The
fossilization of Insolentitheca is probably identcal.

The problematicum

Insolentitheca was created as a problematicum and
a probable result of activity of a protista (Bensaid et al.
1979), for instance an encystment or moulting stage. Ac-
cording to Delvolvé & Perret (1987), Insolentitheca is a
«pseudoforaminifer». Pinard & Mamet (1998) provide
a good recent summary of the history of nsolentitheca,
considered also as incertae sedis within the protozoans.

The syzygial cyst

After the interpretation as a syzygial cyst by Groves
(1987), Groves (1988) and Tappan & Loeblich (1988) re-
carded Insolentithecinae and Insolentitheca as inappropri-
ate names, for which the rules of the Code of Interna-
tional Zoological Nomenclature cannot be used. Conse-
quently for ten years, «syzygial cysts» replaced Insolen-
titheca in the literature (Tappan & Loeblich 1988; Villa
& Sianchez de Posada 1991; Ueno et al. 1994; Altiner &
Savini 1995: Einor et al. 1996; Rauzer-Chernousova et al.
1996). The arguments for the syzygial cysts were: (a) the
lack of characteristic foraminiferal features, including the
proloculus, the apertures and the sepration; (b) the sup-
posed monospecificity of the linked tests; (¢) the grear
number of tests participating to such cysts, up to 14 in
Patellina corrugata Williamson (see Lee et al., 1991); (d)
a supposed alternation of small and large tests, represent-
ing sexual dimorphism; (e) the internal dissolution of the
agglutinated tests.

Arguments against a syzygial cyst

1. The components of Iusolentitheca exist strati-
graphically largely before, and remain after Insolentithe-
ca itself. For instance, the distribution of Tetrataxis in-
cluded in «Fukujia» (= Insolentitheca) typica subsp. B
Adachi, 1985 is late Tournaisian to Late Permian, and
the genus Endothyranella that makes up the «test» of
«Fukujia» typica subsp. A Adachi, 1980 ranges only from
late Bashkirian to late Early Permian, whereas Insolen-
titheca is late Viséan to latest Carboniferous (earliest
Permian?).
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2. An evolution of Insolentitheca exists. It is very
rare and incompletely developed during the late Viséan
(with Protoinsolentitheca and true Insolentitheca), typi-
cal and relatively abundant during the Middle Carbon-
iferous (Bashkirian-Moscovian), rare again in the Late
Carboniferous-Early Permian? interval. However, dur-
ing the Middle Carboniferous, Insolentitheca includes
some short-ranged taxa, e. g. Semistaffella, Profusulinel-
la, Aljutovella.

3. A new genus, Protoinsolentitheca, is interpreted
here as the ancestor of Insolentitheca because morpho-
logical similarities exist, and because the «tests» are usu-
ally generated from one kind of included test, in some
cases two.

4. In modern equivalents, a svzygial cyst includes
one, or rarely two species of the same genus (Le Calvez
1950). In Insolentitheca two or three genera (or fami-
lies) are commonly present in the same specimen (Adachi
1980, fig. 3. 7; pl. 29, fig. 4; Aizenverg et al. 1983, pl. 4,
fig. 2; Mamet et al. 1993, pl. 16, fig. 16; Vachard 1994,
pl. 7, fig. 6) and sometimes their sizes are very different
(Vachard 1994, pl. 7, fig. 6). Small foraminiferal tests are
dominant in Insolentitheca, but a bimodality is frequent
(Maslov 1929, fig. 10; Brazhnikova et al. 1967, pl. 45, fig.
1; Aizenverg et al. 1983, pl. 4, fig. 2; Perret 1993, pl. F5,
fig. 18; Vachard 1994, pl. 7, fig. 6). However, Insolentithe-
ca usually shows different sizes of foraminiferal tests. In
contrast to the Groves’ (1987) opinion as dimorphism,
significant differences in the size has been only observed
in the syzygial cysts composed of two specimens, and not
in multi-specimen cysts. In a few exceptions, all the ag-
glutinated tests are large (Adachi 1980, pl. 29, figs. 13-14;
Loeblich & Tappan 1988, pl. 208, figs. 1-3; Villa & Sinchez
de Posada 1991, pl. 1, fig. 3; Vachard & Beckary 1991, pl.
3, fig. 2). In fact, all the intermediate sizes exist (Adachi
1980 figs. 3. 1-11, 4. 1-6; pl. 30, figs. 1-20).

5. In modern equivalents, the cyst is composed of
a thin wall, which is destroyed before the expulsion of
the gamonts, so its preservation in the geological record
should be extremely rare, while Insolentitheca can be rel-
atively common and widespread, in the Middle Carbon-
iferous.

6. No fossil examples of syzygial cysts occur in
younger periods, especially those of maximal diversity of
the foraminifera, i. e. Jurassic, Cretaceous or Paleocene.

7. Most syzygial cysts comprise trochoidal gen-
era (e. g. Discorbis, Glabratella, Rubratella, Patellina),
linked by the ventral area. In Insolentitheca, most of
the foraminiferal morphologies and types of coiling are
present (e.g. endothyroid, lenticular, biserial-coiled, fusi-
form, though rarely trochospiral because this type of coil-
ing is rare in the Carboniferous-Permian) and the tests
are not linked by the ventral areas, but randomly or with
the long axes radiating out.

8. In syzygy, the dissolution of the tests is restrict-
ed to the ventral areas in contact. This dissolution affects

randomly the tests constituting Insolentitheca. It 1s proba-
bly a bioerosion, which is accomplished, before the incor-
poration of the foreign tests, by the pseudopodia through
chemical dissolution, as speculated for the Recent Cym-
baloporella (Smyth 1988). Pseudopodia may penetrate in-
dividually and in several directions. This bioerosion by
individualized pseudopodia might explain the misshapen
morphology of Insolentitheca.

9. The syzygy can explain the internal dissolution,
but cannot explain the secretion of a microgranular ce-
ment (modern examples of svzygial cvsts among hyaline
foraminifera are only linked by an organic cement).

10. Insolentitheca occurs at the same time and in
different geological basins with constituents of many
families (e. g. Endothyridae, Tetrataxidae, Bisertammini-
dae, Ozawainellidae, Schubertellidae, Profusulinellidae,
Fusulinidae). It could be an unique case of «trans-family»
evolution, without any ancient or modern equivalents in
foraminiferal evolution.

11. The selectivity of Insolentitheca is high but not
exclusive (see above, arguments 4 and 10). In fact, the
selectivity is still poorly explained among the modern fo-
raminifera (Debenay et al. 1996, p. 20).

New nomenclature for Insolentitheca, Protoinsolentithe-
ca and Caligellidae

As exemplified by the well oriented, and appar-

ently most complete specimens, found in Spain (Villa &
Sanchez de Posada 1991, pl. 2, figs. 1, 4; Vachard 1994,
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pl. 7, fig. 6), the initial part of the permanent cyst of /-
solentitheca appears composed of a relatively large test:
the «fundamental» (Fig. 1). A part of the endostructure
of this fundamental is strongly eroded. The absence of
the fundamental may be caused by oblique sections, but
is probably characteristic of some morphotvpes (see the
material of Adachi 1980, for instance fig. 4. 3, pl. 30, figs.
12, 16, 19). Several cases of «isolated fundamentals» have
been illustrated in the literature (see hereafter the synony-
my list of Protoinsolentitheca fundamenta n. gen. n. sp.).

From the fundamental, extends a large, more or less
tubular, closed part named herein «chimnev» (Fig. 1). The
chimney is hollow, and its cavity is the «tlue». The fluc is
more or less interrupted by incomplete, or rarely com-
plete pseudosepra, and generally does not show a wide
aperture but presents sometimes «pseudoapertures», 1.
e. some interruptions or small channels of the wall and
septa (Groves 1987 fig. 1. 1, 1988, fig. 1. 4; Perret 1993,
pl. F V, figs. 17, 20; Pinard & Mamet 1998, p. 132). The
inner surface of the flue in lsolentitheca appears relarively
regular and secondary bioeroded (Fig. 1). Either the flue
is completely bioeroded, and no septum appears, or the
bioerosion is incomplete, and pseudosepta are present.

The chimney is constituted of «bricks», that are
«agglutinated» tests of foraminifera. The number of bricks
varies from | up to more than 50. Some bricks have al-
most the same size as the fundamental, but they are gen-
erally smaller. The largest brick is generally adjacent to
the fundamental (Adachi 1980, fig. 3. 1-4, 6, 10-11), but
diamerrically opposed locations of the fundamental and
the biggest brick exist also (Villa & Sinchez de Posada
1991, pl. 2, fig. 1). The bricks are internally bioeroded and
dissolved but externally well preserved, and linked by an
undulating film of microgranular cement. The resorption
of the bioeroded calcite of the bricks can contribute to
produce periodically this cement, which shows several ir-
regularities, sinuosities and «re-entrants» (Fig. 1).

This cement is similar to the microgranular walls of
the Fusulinida tests incorporated into the wall, Bricks are
absent in the cvsts of Caligellidae, and rarely observed in
Protoinsolentitheca. The hvpothesis is slightly simpler in this
case, because after rapping and bioeroding the fundamental,
the foraminifer was able to secrete the rest of the chimney,
and rarely, it needed other tests to generate the chimney.

Systematics

Class Foraminifera d’Orbigny, 1826 nomen translat.
Lee, 1990
Order Fusulinida von Mocller, 1878 nomen translat.
Fursenko, 1958
Superfamily ?Earlandioidea Cummings, 1955
nomen translat. Loeblich & Tappan, 1982
Family Caligellidae Reitlinger in Rauzer-Chernousova

& Fursenko, 1959 emend. herein

Composition. 2 subfamilies: Caligellinae (only with
cement) and Insolentithecinae (cement, fundamental and
bricks). Caligellinae are composed of (Fig. 2. 2-13): Ca-
fl'gefl'.?: Ademassa; Baituganella; Eocaligella; Eotikhinella;
Glubokoevella; Paracaligella;
rinay *Yukonella; ¥ Halenopora; ?Loammospbaeroides; ?
Vielgarella (references in Loeblich & Tappan 1988 and Va-
chard 1994). Insolentithecinae are represented by Znsolen-
titheca and Protoinsolentitheca n. gen. (Fig. 2. 14-15).

The Caligellidae may belong to the superfamily Ear-

Yaracaligelloides; Petcho-

landioidea with an infaunal adaptation (Fig. 3), or to a
particular group related with the Irregularinidae (Eoam-
mosphaeroides seems to be a morphological intermediary),
in this case Caligellidae and Trregularinidae can consti-
tute together a superfamily, particularly diversified dur-
ing the Devonian.

Emended diagnosis. Permanent cysts of elongate
chitinaceous naked foraminifera secreting a microgran-
ular chimney. The shape is more or less cylindrical (e.
g. Caligella, Paracaligella, Glubokoevella, Eotikbinella,
Eocaligella, Insolentitheca), polvgonal (Ademassa) or ir-
regular (Baituganella). No proloculus but occasionally
a fundamental, i.e. a firstly trapped, bioeroded and dis-
solved foraminifer test, followed by a secreted micro-
eranular to granular (Caligellinae), sometimes «aggluti-
nated» (Insolentithecinae) chimney. The growth is partly
or completely infaunal, probably vertical as in Ammo-
baculites. Rare pseudoapertures are visible in the wall.
Some septa, perforated or not, occur within the flue.
The pscudoapertures are numerous in Yukonella, and the
septa are very regular in Halenopora. Wall microgranu-
lav (Caligella, Pavacaligella, Glubokoevella), sometimes
granular (Paracaligelloides, Baituganella), bilayered with
a pseudofibrous layer (Ademassa), or calcarcous «agglu-
tinated» (Insolentitheca).

Discussion. Despite their uncommon aspects, the
Caligellidae are almost unanimously accepred as a fam-
ilv of Fusulinida foraminifera (Rauzer-Chernousova &
Fursenko 1959; Locblich & Tappan 1988, 1992; Vdovenko
etal. 1993; Vachard 1994), because of (a) the microgranu-
lar wall; (b) morphological similarities with oblique sec-
tions of more advanced foraminifera (c. g. Tournayelloi-
dea, see Lipina 1989). Some breakages of the caligellids
might be interpreted as apertures, but true foraminiferal
apertures are apparently lacking.

An infaunal life cycle of the Caligellidae was sug-
gested by Vachard (1994). The principal arguments are:
(a) the rather good preservation of these fragile micro-
fossils; (b) the absence of abrasion, 1. . transport by bot-
tom or turbulent currents; (¢) the absence of encrusting
biofilms of cyanobacteries or other calcimicrobes.

The growth of all the other caligellids is probably
similar to that of {usolentitheca. As indicated by Bensaid
etal. (1979), some specimens of Insolentitheca are similar
to Baituganella (for instance the different Jehitonania of
Adachi 1980, pl 30, figs. 15-18). Other figured specimens
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Fig. 2 - Aninterpretation of the tests
of Caligellidae as permanent
cysts. Abbreviations: ¢ = cy-
toplasm; p = pseudopode, pa
= pscudt!npcrtun\ pC: pL‘i’-
manent cyst.

‘ukonella as a dasyelad alga is in-
consistent with the types of wall
and perforations. Halenopora is
interpreted here as an advanced
torm of Paracaligella with possi-
ble calcification of the cyroplasm
and the pseudopodia (compare
Figs. 2. 1 and 2.7). The previous
mterpretation as codiacean alga
is inconsistent with the size, the
microgranular caleitic wall, and
the general organization.

A first growth stage, anal-
ogous to the fundamental and
composed of a spherical mon-
olocular foraminifer (such as
Cribrosphaeroides) may exist
(Fig. 2.
caligellids (e. g. Caligella, Pa-

12) n some primitive

racaligella, Glubokoevella), this
spherical fundamental has been
sometimes confused with a true
proloculus (see Vachard 1994).
The pre-Silurian ancestors
of the Caligellidae could be (1)
an Earlandia secondarily adapted
to an infaunal life (Fig. 3), with
A the lineage Earlandia-Eocalig-
A -f?) ella-Caligella, (2) an irregulari-
nid form similar to Cribrosphe-
roldes, Parphia, Bisphaera or Ir-
regilarina, but these genera ap-
pear in the Devonian; (3) some
enigmatic forms, as such as So-
rosphaera (?) sp., allied the old-

look like Caligella (see Adachi 1980, pl. 30, fig. 19). The
morphology of Caligella, Eotikhinella and Baituganella
can be easily explained by a succession of permanent cysts
(Fig. 2.2,5 A-B, 11). Eocaligella, Glubokoevella, Paraca-
ligella and Paracaligelloides consist in a single permanent
cyst (Fig. 2. 6, 8, 10, 12). Yukonella is interpreted as an
advanced form of Paracaligelloides with numerous perfo-
rations caused by bioerosion (Fig. 2. 9); the explanation of

est foraminifera from the Early
Cambrian (Culver 1991, 1994);
(4) a pre-Silurian unknown naked foraminifer beginning
to secrete in the Ludlovian the type of chimney of the
caligellids.

The descendents of the Caligellidae are unknown.
The Triassic representatives are very questionable, and
correspond more probably to Ammobaculites (see Salaj
et al. 1983, pl. 32, fig. 1; Trifonova 1992, p. 40-41, pl. 5,

tigs. 14-15).
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Fig.3 - Phylogenetic hypothesis of the Caligellidae compared 1o oth-

er Fusulinida and to the other orders of foraminifera, and
their importance in the foraminiferal phylogenies during the
Paleozoic (according to Vachard, 1994). (1) = appearance
of the Ammodiscida (agglutinated tests); (2) appearance of
the secreted foraminifera with the Fusulinida (microgranu-
lar); (3) bifurcation of Earlandioidea and Caligellidac (tests
passing to permanent cysts); (4) first diversification of the
foraminifera (Givetian-Frasnian); (3) appearance of the Mi-
liolida (secreted, porcelaneous); (6) appearance of the Ro-
talida (secreted, hyaline).

Range. Cosmopolitan in the late Silurian (Ludlo-
vian) to the latest Carboniferous (Orenburgian), and per-
haps earliest Permian (Fig. 3). The primitive forms during
the Silurian-Devonian are Caligella, Eocaligella, Eotikhinel-
la, Glubokoevella, Petchorina, and Ecammosphaeroides. The
Strunian (latest Devonian) is biostratigraphically character-
ized by Paracaligelloides, very abundant in the Etroeungt
stratotype (Vachard & Mistiaen, work in progress). In the
Tournaisian-Viséan the main genera are Paracaligella, Hale-
nopora, Baituganella, Ademassa and Yukonella. The Caligel-
linae are rare in the Serpukhovian: Ukraine (Aizenverg et
al. 1983), southern Spain (Cézar & Rodriguez 2000) and

Qinghai, China (Vachard & Laveine, work in progress).
The youngest forms are figured in the earliest Bashkirian of
southern Urals [as Haplophragmina (?) sp. sensu Sinitsyna
& Sinitsyn 1987, pl. 1, figs. 1-2]. The more advanced rep-
resentatives of the Caligellidae survive, with Insolentitheca
alone, from the late Serpukhovian to the Orenburgian (lat-
est Carboniferous) and may be earliest Permian.

PLATE 1

Protoinsolentitheca n. gen. and contemporancous Caligellidae (collec-
tions of the thin-sections are PC = P Cézar, DV = D. Vachard, except
in those case in which the author collection is specified).

Protainsolentitheca fundamenta n. gen. n. sp. TFig. | - Holotype.
The fundamental is a Palaeotextilaria. Thin-section PC1198.
Specimen 2175/4. Late Asbian, Ballvadams Formation, Bally-
adams Quarry (Ireland). x 30. Fig. 2 - A fundamental, as a result
of the bioerosion of Koskinotextularia (compare with Vachard
and Tahiri, 1991, pl. 12, fig. 19). Thin-section 288 (section A).
Late Viséan, Oulmes area, central Morocco. x 70. Fig. 3 - Bioero-

Figs. 1-7 -

sion of a Eostaffella mosquensis acuta Rauzer-Chernousova (com-
pare with Vachard, 1977, pl. 5, fig. 22). Brigantian, Montagne
Noire (southern France). Thin-section DV 246G-18. x 85. Fig.
4 - Bioeroded Endothyra as fundamental. Thin-section PC1135.
Specimen 2175/18. Late Asbian, Ballyadams Formation, Ballyad-
ams Quarry (Ireland). x 140. Fig. 5 - A complete paratype with
Plectogyranopsis as fundamental. Thin-section PC1137. Speci-
men 2175/15. Late Asbian, Ballyadams Formation, Ballyadams
Quarry (Ireland). x 50. Fig. 6 - Bioeroded palacotextulariid as
tundamental. Thin-section PC1143. Specimen 2175/14. Late
Asbian, Ballvadams Formation, Ballyadams Quarry (Ireland).
x 16. Fig. 7 - Slightly modified palaeotextulariid. Thin-section
PC1198. Specimen 2175/3. Late Asbian, Ballvadams Formation,
Ballyadams Quarry (Ireland). x 75.

Fig. 8 - Battwganella (7) sp. Transverse section. Angular periphery,
with granular wall and some spherical bricks. Thin-section
PC1150. Specimen 2175/12. Late Asbian, Ballyadams For-
mation, Ballyadams Quarry (Ireland). x 75.

Fig. 9 - Baituganella chernyshinensis Lipina. Longitudinal section.

Thin-section PC1117. Specimen 2175/24. Late Asbian, Bally-
adams TFormation, Ballvadams Quarry (Ireland). x 75.

Figs. 10-13, 17 - Protoinsolentitheca serpuchoviensis (Brazhnikova in
Aizenverg et al,, 1983). Lare Asbian, Ballyadams Formation,
Ballvadams Quarry (Ireland). Fig. 10 - Narrow flue. Thin-sec-
ton PC1615, Specimen 2175/27. x 50. Fig. 11 - The fundamen-
tal is an Endothyra (right). Thin-section PC1151. Specimen
2175/10. x 75. Fig. 12 - Longitudinal section with a Kamaenella
(left in the wall) and a large and roomy chimney and flue, simi-
lar to Battuganella. Thin-section 27/8/5. Specimen 2175/26. x
30. Fig. 13 - Detail of Fig, 10 showing the fundamental (left)
and the base of the chimney: x 150. Fig. 17 - Longitudinal sec-
tion. Thin-section PC1117. Specimen 2175/23. x 50.

Fig. 14- 15 - Ademassa inuncta Vachard. Late Asbian, Ballvadams
Formation, Ballyadams Quarry (Ireland). Fig. 14 - Oblique
section. Thin-section PC1118. Specimen 2175/21. x 50. Fig.
15 - Thin-section PC1151. Spccimcn 2175/8. x 50.

Fig. 16 - Baituganella cf. serpiensis Chuvashov. Longitudinal oblique
section looking like Paracaligella or Focaligella. Thin-section
PC1200. Specimen 2175/2. Late Asbian, Ballvadams Forma-
von, Ballyadams Quarry (Ireland). x 50.



Insolentitheca emend. and Protoinsol

entitheca n. gen.




598 D. Vachard & P Cézar

Subfamily Insolentithecinae Loeblich & Tappan, 1986

Genus Protoinsolentitheca n. gen.

Type species. Protomsolentitheca fundamenta n. sp., designat-
ed herein.

Diagnosis. Caligellidae with a biocroded funda-
mental, followed by a mostly secreted wall, rarely with
agglutinated bricks into the chimney. The flue is only
composed by an enlargment of the chambers of the fun-
damental, or caligellid-shaped. Large aperture absent, but
small pseudoapertures are observed. Pseudosepta usually
present, but always as remains of the previous fundamen-
tal sepra. Secreted wall microgranular.

Composition. Protoinsolentitheca fundamenta n.
gen. n. sp., Paracaligelloides (?) serpuchoviensis Brazh-
nikova in Aizenverg et al. 1983 (due to the presence of
a fundamental and a brick in the type-material of Aizen-
verg et al. 1983, pl. 1, fig. 8).

Comparisons. Protoinsolentitheca differs from the
Caligellinae by the presence of a fundamental. In contrast
with Insolentitheca, bricks are nearly absent and most of
the wall was directly secreted.

Significant differences (morphotypes)exist between
the specimens of Protoinsolenthica, as in Insolentitheca
(see hereafter) but they depend on the size and type of
wall of the fundamental, and of the level of bioerosion
of the fundamental.

Protoinsolentitheca differs from some probable re-
productive chambers of the tetrataxids, e. g. the «genus»
Globotetrataxis and some uncommon Tetrataxis (T, mirus, T.
fortis, T. exornatus partim) (e.g. Aizenverg et al. 1983; Conil
& Lys 1964; Bogush & Juferev 1976; Adachi 1985), because
of the lack of internal bioerosion of the tetrataxids.

Stratigraphic range and palacobiogeography.
Late Viséan from Ireland, Southern France, Morocco,
and Alaska (see the synonymy list of P fundamenta n.
sp.). Serpukhovian from Donbass (Ukraine).

Protoinsolentitheca fundamenta n. gen., n. sp.
PL 1, figs 1-7

v. 1977 Eostaffella mosquensis acuta Rauzer-Chernousova - Va-
chard, pl. 5, fig. 22,

p. 1983 various deformed or apparently archaic sections - Ai-
zenverg et al., pl. 2, fig. 23 (only).

1983 - Mediocris ovalis forma glul‘mx.l - .’\izcn\‘crg et al., p].
12, figs. 5, 11.

1983 - Mediocris evolutis grandiosa forma recta - Aizenverg et
al., pl. 12, figs. 6-7.

1983 - Mediooris ex gr. breviscula forma recta - Aizenverg et
al., pl. 12, fig. 6a.

1983 - Mediocris crassitheea forma recta - Aizenverg et al., pl.
12, fig. 11.

V. p. 1991 - Koskinotextularia bradyt (von Moeller) - Vachard
& Tahin, pl. 12, !'ii_;. 19 (non pl. 4, fig. 11, nec pl. 5 fig. 18 = true Ko-
skinotextularia).

1993 - Psendoendothyra densa Rozovskaya - Mamet et al., pl.
1, B 16

Derivatio nominis. Latin fundamenta, because it is situated at
the foundations of the Insolentitheca lineage, and because it exhibits
the first fundamentals.

Locus typicus. Ballvadams Quarry, about 7 km southwest of
Athy, Treland (McConnell & Philcox 1994).

Stratum typicum. Late Asbian, 20.60 m below of the top of
the quarry, close to the base of the upper working bench (this quarry
is active, so the base is periodically deepened).

Holotype. Pl 1, fig. 1 (thin-section PC 1198).

Paratypes. The material is distributed throughout the late As-
bian in the Ballvadams Quarry (Ballvadams Fm.), more than one hun-
dred sections, and tens of specimens in the Brigantian in the Clogrenan,
Aghmaddock and Dunamase quarries (Clogrenan Fm.), Ireland (Pl
1, figs. 4-7).

Repository of the types. Department of Paleontology, Facultad
de Ciencias GL‘U!ﬁgi\‘.'ls. Universidad (_Zumplutcnsc Madnd (Spain‘).

Diagnosis. Insolentithecinae composed of a fun-
damental. Bricks are very scarce or absent. Chimney and
flue are well-developed in complete specimens, Wall mi-
crogranular, thin.

Description. The fundamentals are composed
of small (e.g. Endothyra, Omphalotis, Plectogyranopsis,
Eostaffella, Psendoendothyra, Consobrinella, Koskinotex-

PLATE 2

Several morphotypes of Insolentitheca horrida

Morphotyvpe endothyroidea (Adachi). Fig. 1 - Numerous
bricks of Endothyra. Bashkhirian. Valdeteja (northern Spain).
Thin-section PC34. x100. Fig. 3 - Serpukhovian. Donbass
basin (Ukraine). Collection M.F. Perret (sampling E. Groes-
sens). Thin-section Up El. x 50. Fig. 7 - Numerous bricks
of Mediocris breviscula (Ganelina) and pseudosepra. Early
Bashkirian. Truebano (northern Spain, located in Vachard &
Beckary 1991). x 50.

Figs. 2, 4-5,9 - Morphotype horrida (Brazhnikova). Fig, 2 - Bricks
of Plectomillerella. Serpukhovian. Donetz basin (Ukraine).
Thin-section 2/7. Collection M.F, Perret (sampling E. Groes-
sens). x 30. Fig. 4 - Plurigeneric composition of the bricks:
Endothyra, Eostaffella, Semistaffella and Eoschubertella. Mos-
covian. Villanueva de la Tercia (northern Spain). Thin-section
PC20. Specimen 34. x 75. Fig. 5 - Fundamental of Fusiella,
bricks of Fustella, Endothyra and Pseudostaffella. Lare Mosco-
vian (Podolskian). Xinjiang (northern China). Thin-section
Sig.An.1.2. Collection J.I Laveine. x 45. Fig. 9 - Bricks of
eostaffellids. Serpukhovian. Donetz basin (Ukraine). Thin-
section Up E1. Collection M.F. Perret (sampling E. Groes-
sens). x 50.

Fig. 6 - Morphotype variabilis (Brazhnikova). Bricks are composed
of globivalvulinids. Moscovian. Thailand. Thin-section DV
8950 (=T2723) (sampling H. Fontaine). x 50.

Fig. 8 - Morphotype ozawainelloidea (Adachi). Bricks are composed
of ozawainellids. Podolskian. Xinjiang (northern China).
Thin-section Sjg.Buva.a. Collection J.P Laveine. x 45.

Fig. 10 - Morphotype 6 (=Fukujia typica subsp. B = pl. 22, fig. 27 of
Adachi 1985). Bashkirian. Japan. x 40.

Fig. 11 - Morphotype gigantea (Adachi), (centre) accompanied by
Aljutovella sp. Early Moscovian. Tin Hieddan (1llizi basin,
Algeria) (located in Massa & Vachard 1979). Thin-section
OC 827. Collection Total. x 17.

Figs. 1,3,7 -
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tularia) and medium-sized material (Palacotextulariinae
such as Palaeotextularia, Cribrostomum). Bricks are usu-
ally absent, or rarely small Endothyra are observed. «Pseu-
dosepta» are frequent, but clearly correspond to previous
parts of the wall of the fundamental. The phenomenon
of bioerosion is observed in Protoinsolentitheca, although
it is less significant than in Insolentitheca, because it only
bioeroded 1 or 2 agglutinates. No possible misinterpreta-
tion exists with taphonomical dissolution, because in the
case of Protoinsolentitheca it is also followed by precipi-
tation and generation of new parts of the test. Protoinso-
lentitheca, in those specimens in which their fundamental
was originally a Palaeotextulariinae. In these exceptional
cases, Protoinsolentitheca dissolved both lavers of the fo-
raminifer, but the new precipitated cement is exclusively
microgranular. Parts with fibrous layer are original, not
bioeroded, test remains.

The size of the specimens varies in function to
the size of the fundamental and the development of the
chimney. Pseudoapertures are distinctively present in
many specimens.

Comparison. Differs from P serpuchoviensis by a
thinner wall, a small chimney and a larger fundamental.

Range. Type material from the late Viséan: Asbi-
an-Brigantian of Ireland. Late Viséan-late Serpukhovian
from Southern France, Morocco, Ukraine, Alaska (see
the synonymy list).

Genus [nsolentitheca Vachard in Bensaid et al.,

1979 emend. herein

Type species. Ammobaculites (?) horridus forma typica Brazh-
nikova in Brazhnikova et al., 1967; by original designation.

Emended diagnosis. Permanent cyst of Caligel-
lidae, with a relatively large fundamental, (i. e. a first
trapped foraminifer, bioeroded and dissolved), followed
by a secreted and agglutinated chimney constructed with
bricks, i.e. rare to numerous, monospecific or not, tests
of foraminifera, internally bioeroded and truncated. Small
pseudoapertures exist, and some residual pseudosepta can
be present in the flue, 1. e. central cavity. Bricks are linked
by a microgranular cement.

Composition. [nsolentitheca horrida (Brazhnikova,
1967) scems the unique species (Pinard & Mamet 1998).
Among the very numerous «species» of Adachi (1980),
some morphotypes are relatively particular and can cor-
respond to selectivity stages due to the biostratigraphi-
cal evolution of the incorporated material, for instance
the supplementary morphotypes: «variabilis» (Brazhnik-
ova in Aizenverg et al. 1983), «endothyroidea» (Adachi,
1980), «ozawainelloidea» (Adachi, 1980), «gigantea»
(Adachi, 1980) and «morphotype 6» (Pl 2, figs. 1-11).
These subdisions differ by the following characters: (a)

nature and presence of fundamentals, (b) size and bimo-
dality of bricks, (¢) nature of the flue, (d) importance of
pseudosepta, (¢) shape of the chimney.

Stratigraphic range. /nsolentitheca is very rare in
the late Viséan (Mamet 1970, pl. 11, fig. 3, left bottom.
re-interpreted; Ivanova 1973 a-b; Conil 1980; Aizenverg
ctal. 1983, p. 48; Laloux 1988; Vdovenko 2000); rare in
the early Serpukhovian (Morocco; Chalot-Prat & Va-
chard 1989); common and cosmopolitan from the late
Serpukhovian to the late Moscovian; limit Moscovian/
Kasimovian from Kazakhstan (collection Lys, sample ML
IV-2, unpublished). Apparently absent in the late Carbon-
iferous, the genus reappears in the Orenburgian of the
Carnic Alps (Auernig Formation) (Vachard & Krainer
2001). Insolentitheca is also present in the early Wolf-
campian (= early Bursumian = Orenburgian of northern
Mexico) (collection F. Rangin, unpublished). The speci-
men of Mamet (1996, pl. 1, fig. 47) from Bolivia is «As-
selian or Sakmarian», consequently can correspond to
this part of the Wolfcampian now put into latest Penn-
sylvanian, as well as the «Sakmarian» specimen of Pinard
& Mamet (1998, pl. 43, fig. 12). Therefore, the presence
of Insolentitheca in the early Permian is not definitively
confirmed. The last occurrence of Insolentitheca might
be more probably Orenburgian in age.

Concerning the first occurrence in the stratotypical
Viséan of Belgium, the carly Viséan Cf 44 dating (Conil
1980, pl. 1, fig. 4) is probably misinterpreted (due to a
confusion between two numbers of thin-sections?), and
the first specimen seems to appear in the late Viséan Cf
6y2 («V 3 by» séquence 2) (Laloux 1988, pl. 1, fig. 13). In
the latest Viséan Cf63, Caligellinae and Protoinsolentitheca
n. gen. coexist with the first true Insolentitheca.

Palaeobiogeography. Late Viséan-early Serpukho-
vian specimens are quoted or simply figured in Belgium,
Poland, Donbass, southern Urals, western Canada and
eastern Morocco. The genus is cosmopolitan in the late
Serpukhovian-Bashkirian, from Pyrenees to Algeria (Be-
char, Reggan) and Central Morocco, from Turkey to Af-
ghanistan, from Thailand to China (Xinjiang and Qinghai,
Vachard & Laveine, work in progress) and Japan, and from
Spitsbergen to USA (including Alaska)/Mexico/Bolivia/
Brazil. The post-Bashkirian distribution is sporadic but
also cosmopolitan.

Conclusions

1. The existence of Palaeozoic syzygial cysts of fo-
raminifera are not confirmed.

2. The new genus Protoinsolentitheca is a taxon
more evolved than some Caligellidae, such as Baituganel-
la, Paracaligelloides, and less evolved than Insolentitheca.
It links the Caligellinae and Insolentithecinae. Despite
their advanced life stage, Insolentitheca and Protoinsolen-
titheca belong to the primitive family Caligellidae. All the
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genera secreted permanent cysts but no tests. As the ce-
ment of these cysts is microgranular, they belong to the
foraminifera Fusulinida.

3. The permanent cyst of Insolentitheca is interpret-
ed as composed of an initial part: the fundamental, and
a second part, the chimney, agglutinating some bricks,
which belong to a small number of foraminifer families.
The fundamental can be absent and the chimney only
present. The cavity or flue of the chimney shows some
incomplete figures of bioerosion/dissolution: the pseu-
dosepta. The wall is composed of bricks of Fusulinida
and thin secreted microgranular cement, similar to the
secretions of the true Fusulinida.

4. The morphological similarities with Ammobacu-
lites are probably due to the infaunal growth.

5. All the caligellids are similarly infaunal and
more or less constructed as Insolentitheca and Protoin-
solentitheca.

6. The generic range of Insolentitheca is late Viséan
to late Carboniferous (Orenburgian), and may be earli-
est Permian. Protoinsolentitheca is late Viséan to late Ser-
pukhovian in age. The caligellids exist from the late Silu-
rian to the latest Carboniferous/earliest Permian? They
form a particular group of the microgranular foraminif-
era Fusulinida.

Acknowledgements. The authors wish to thank those colleagues,
who allowed the revision of their material: J.J. Delvolvé, H. Fontaine,
J.2 Laveine, M.F. Perret, and E. Villa. Thanks to the technical help of
M. Bocquet, T. Vachard, J. Carpentier, L. Zouhri and P Dorn (Ville-
neuve d’Aseq). Also thanks to 1.D. Somerville, who with his construc-
tive criticism and English correction improved the earlier drafts of the
manuscript, This contribution has been developed with the aid of the
research project BTE 2000-1423, and the European Community funding
a fellowship (for 2 Cézar) of the Ministerio Espaiol de Educacién, Cul-
tura v Deporte. We gratefully acknowledge Paul Brenckle and Bernard
Mamet for accurate and constructive reviews of the manuscript.

REFERENCES

AdachiS. (1980) - New tvpes of agglutinated foraminifers from
the Ichinotani Formation (Carboniferous and Permian)
Fukuji, Hida Massif, Central Japan. Professor Saburo
Kanno Memorial Volume, University of Tsukuba, 263-
276, Tsukuba.

Adachi S. (1985) - Smaller foraminifers of the Ichinotani For-
mation (Carboniferous-Permian), Hida Massif, Central
Japan. Sc. Rep. Inst. Geoscience, University of Tsukuba,
section B, geological science, 6: 59-139, Tsukuba.

Aizenverg D.E., Astakhova T.V,, Berchenko O.L, Brazhniko-
va N.E., Vdovenko M.V, Dunaeva N.N., Zernetskaya
N.V,, Poletaev V.I. & Sergeeva M.T. (1983) - Verkhne-
serpukhovskii podvarus Donetskogo basseina (paleon-
tologicheskaya karakteristika) [Late Serpukhovian sub-
stage in the Donets Basin (paleontological characteris-
tics) . Akademiya Nauk Ukrainskoi SSR, Institut Geolog-
icheskikh Naufk. V. of 164 pp. (in Russian), Kiev.

Altiner D. & Savini R. (1995) - Pennsylvanian foraminifera and
biostratigraphy of the Amazonas and Solimées basins
(north Brazil). Rev. Paléob., 14: 417-453, Geneve.

Bensaid M., Termier H., Termier G. & Vachard D. (1979) - Le
Carbonifére (Viséen supérieur-Bachkirien) entre Bou
Chber et Ich ou Mellal (Maroc Central). Ann. Soc. géol.
Nord, 98: 189-204, Villencuve d’Ascq.

Bignot G. (1999) - Une association a Ammobaculites praelonga
Ten Dam (foraminiféres) indicatrice des paléosalinités
de l'estuaire sparnacien (Eocéne inférieur du bassin de
Paris). Rev. Micropaléont., 42 (1): 21-31, Paris.

Bogush O.I. & Juferev Q.V. (1976) - (Protozoa). In: Duba-
tolov VN. (Ed.) - Pribalkashe perckhodnava zona bio-

geograficheskikh poyasov pozdnego Karbona (Pre-Bal-
kash transitional zone of the biogeographic belts of early
Carboniferous). Akademiya Nauk SSSR, Sibirskoe Ot-
delenie, Institut Geologii 1 Geofizikz, 285: 52-58 (in Rus-
sian), Novosibirsk,

Brazhnikova N.E., Vakarchuk G.I., Vdovenko M.V, Vinnichenko
L.V, Karpova M.A., Kolomiets Ya.I., Potievskaya PD.,
Rostovtseva L.E. & Shevchenko G.D. (1967) - Mikro-
faunisticheskie markiruyushchie gorizonty kamennougol-
nykh i permskikh otlozhenii Dneprovsko-Donetskoi
vpadiny (Microfaunal marker-horizons from the Car-
boniferous and Permian deposits of the Dniepr-Donets
Depression). Akademiya Nauk Ukrainskor SSR, Institut
Geologicheskikh Nauk, Trudy, Izdatelstvo « Nankova Dum-
ka «. V. of 224 pp. (in Russian), Kiev.

Chalot-Prat F. & Vachard D. (1989) - Découverte de fo-
raminiféres serpoukhoviens (Namurien inférieur) dans
la série volcano-sédimentaire du Tazekka (Maroc Orien-
tal). C. R. Ac. Sciences, 308, II: 1157-1160, Paris.

Conil R. (1980) - Notes sur quelques foraminiféres du Strun-
ien et du Dinantien d’Europe occidentale. Ann. Soc. géol.
Belgique, 103: 43-53, Liege.

Conil R. & Lys M. (1964) - Matériaux pour I'étude micropalé-
ontologique du Dinantien de la Belgique et de la France
(Avesnois). Pr. 1, Algues et foraminiféres ; Pt. 2, Fo-
raminiferes (suite). Mém. Inst. Géol. Université de Lou-
vain, 23: 1-296, Louvain (Leuven).

Cézar P & Rodriguez S. (2000) - Microproblematica del Carbon-
ifero inferior del drea del Guadiato (Suroeste de Espana).
Rev. Esp. Micropaleont., 15 (2): 105-116, Madrid.



602 D. Vachard & P Cézar

Culver S.J. (1991) - Early Cambrian foraminifera from West
Africa. Science, 254: 689-691, Washington.

Culver S.J. (1994) - Early Cambrian foraminifera from the
southwestern Taoudeni Basin, West Africa. Jouwrn, Fo-
ram. Research, 24 (3): 191-202, Cambridge MA.

Debenay LB, Pawlowski J. & Decrouez D. (1996) - Les Fo-
raminiféres actuels, Masson Publishers. V. of 329 pp.,
Panis.

Delvolvé J.]. & Perret MLE. (1987) - Foraminiferes, algues et
conodontes bashkiriens du Culm des Pyrénces béar-
naises. Géobios, 20 (2): 192-213, Lyon.

Einor O.L., Nemirovskaya T.I. & Solovieva M.N. (1996) - Eu-
ropean part of the USSR. In: Wagner R.H., Winkler-

Prins C.F. & Granados L.F. (Eds.) The Carboniferous of

the World, 3: 23-122, Madrid.

Groves J.R. (1987) - Evidence for syzygy in late Paleozoic cal-
carcous foramunifers: early origin of an «advanced» re-
productive strategy. Courter Forschungsinstitut Sencken-
berg, 98: 5-10, Frankfurt.

Groves J.R. (1988) - Insolentitheca and Insolentithecinae, inap-
propriate names for Paleozoic syzygial cysts. Journ. Fo-
ram. Research, 18 (4): 302-303, Washington.

Ivanova R.M. (1973a) - K stratigrafii sdrene 1 verkhnevizeiskikh
otlozhenii vostochnogo sklona yuzhnogo Urala (On the
stratigraphy of the middle and late Viséan from estern
slope of southern Urals). In: Malakhova N.IP & Chu-
vashov B.I. (Eds.) - Kamennougolnye otlozheniva vos-
tochnogo sklona yuzhnogo Urala (Early Carboniferous
deposits from eastern slope of southern Urals). Akadem:-
ya Nauk SSSR, Uralskii Nauchnyi Tentr, Trudy Instituta
Geologii | Geokbimii, 82: 18-86 (in Russian), Sverdlovsk
(Ekaterinburg).

Ivanova R.M. (1973b) - Bashkirskiy yarusa voschnogo sklo-
na vuzhnogo Urala (Bashkirian stage of castern slope
of southern Urals). In: Malakhova N.P. & Chuvashov
B.L. (Eds.) - Kamennougolnye otlozheniva vostochno-
go sklona yuzhnego Urala (Early Carboniferous depos-
its from eastern slope of southern Urals). Akademniva

Jank SSSR, Uralskit Nauchnyi Tsentr, Trudy Instituta
Geologii § Geokhimii, 82: 87-102 (in Russian), Sverd-
lovsk (Ekaterinburg).

Jones R.W. & Charnock M.A (1985) - Morphogroups of agglu-
tinated foraminifera, their life positions and feeding and
potential applicability in (paleo)ecological studies. Rew.
Paléobiol., 4 (2): 311-320, Geneve.

Laloux M. (1988) - Foraminiferes du Viséen supéricur et du
Namurien du bassin franco-belge. Bull. Soc. belge Géol.,
96 (3): 205-220, Bruxelles.

Le Calvez J. (1938) - Recherches sur les foraminiferes; 1. Dével-
oppement et reproduction. Archiv. Zool. Expér. Gén., 80
(3): 163-333, Parnis.

Le Calvez J. (1950) - Recherches sur les foraminiféres; 2. Place
de la méiose et sexualité. Archiv. Zool. Expér. Gén., 87
(4): 211-243, Paris.

Lee J.J., Faber WW.,, Anderson O.R. & Pawlowski J. (1991) -
Life cycles of foraminifera. In: Lee J.L. & Anderson O.R.
(Eds.) - Biology of foraminifera. The University Press,
285-334, Cambridge, MA.

Lipina O.A. (1989) - Nckotorye izmeneniyva b sistematike
turnaiellid (Some modifications in the svstematics of
tournavellids). Voprosy Mikropaleontologii, 30: 30-47,
Moskva.

Loeblich AR, & Tappan H. (1986) - Some new and redefined
genera and families of Textulariina, Fusulinina, Involuu-
nina and Miliolina (Foraminiferida). Journ. Foram. Res.,
16 (4): 334-346, Washington.

Loeblich A.R. & Tappan H. (1988) - Foraminiferal genera and
their classification. Vin Nostrand Reinhold Company
Publisher, 2 volumes: V. of x + 970 pp., V. of viii + 212
pp-» New York.

Loeblich A.R. & Tappan H. (1992) - Present status of fo-
raminiferal classification. Studies in Benthic Foraminif-
era, Benthos® 90, Sendai 1990, Tokai University Press,
93-102, Sendai.

Mamet B. (1970) - Carbonate microfacies of the Windsor
Group (Carboniferous) Nova Scotia and New Bruns-
wick. Brunswick Geol. Surv. Canada, Paper 70-21: 1-
121, Orttawa.

Mamet B.L. (1996) - Late Paleozoic small foraminifers (en-
dothyrids) from South America (Ecuador and Bolivia).
Canadian fowrn. Earth Sc., 33 (3): 452-459, Ottawa.

Mamet B.L. & Isaacson P (1997) - Bashkirian (early Pennsyl-
vanian) small foraminifers from Bolivia. Proceedings of
the 13th International Congress on the Carboniferous and
Permian, Krakow 1995, 1: 321-328, Krakow.

Mamet B.L., Pinard S. & Armstrong A.K. (1993) - Micro-
paleontological zonation (foraminifers, algae) and
stratigraphv, Carboniferous Peratrovich Formation,
southeastern Alaska. US Geol. Surv. Bull., 2031: 1-32,
Washingron.

Maslov V. (1929) - Mikroskopicheskie vodorosh kamennougol-
nvkh Donetskogo basseina (Some microscopical algae
of the Carboniferous Limestones of the Donetz Basin).
Trvestii Geologicheskogo Komiteta, 48 (10): 115-138 (in
Russian), Moskva.

Mc Connell B. & Philcox M.E. (1994) - Geology of Kildare-
Wicklow. Geological Survey of Ireland. Sheer 16, Kildare-
Wicklow. V. of 70 pp., Dublin.

Murray [.W. (1991) - Biology and palacoecology of benthic fo-
raminifera. Longman Publ., Hulow. V. of 397 pp.

Perret MLE. (1993) - Recherches micropaléontologiques et bi-
ostratigraphiques (conodontes-foraminiféres) dans le
Carbonifere pyrénéen. Strata, séric 2 Mémoires, 21: |-
397, Toulouse.

Pinard S. & Mamet B. (1998) - Taxonomie des petits fo-
raminiféres du Carbonifére supéricur-Permien inférieur
du bassin de Sverdrup, Arctique canadien. Paleontograph-
tca Canadiana, 15: 1-253, Calgary.

Rauzer-Chernousova D.M., Bensh E.R., Vdovenko M.V, Gib-
shman M.N_, Leven E.Ya,, Lipina O.A., Reitlinger E.A
Soloveva M.N. & Chediya LO. (1996) - Spravochnik po
sistematike foraminifer Paleozova; Endothyroidy, Fuzuli-
noidy (Reference-book on the systematies of the Paleo-
zoic foraminifers; Endothyvroids and Fusulinoids). Rossi-
iskaya Akademiya Nauk, Geologicheskii Institut, « Naukan.
V. of 205 pp. (in Russian), Moskva.

Rauzer-Chernousova DM, & Fursenko AV, (1959) - Osnovy
paleontologii (Bases of paleontology), spravachnik dlva
paleontologovi geologov SSSR, Tom 1, Obshchaya chast
proteishie. Akademiya Nauk SSSR. V. of 368 pp. (in Rus-
sian), Moskva.

Salaj ]., Borza K. & Samuel O. (1983) - Triassic foraminifers of
the west Carpathians. Geologicky Ustav Dionyza Stura.
V. of 213 pp., Brauslava.



Insolentitheca emend. and Protoinsolentitheca n. gen. 603

Sebbar A. (2000) - Dynamique des microfossiles (foraminiféres
benthiques et algues calcaires) en relation avec leurs mi-
crofacies carboniferes dans le Sahara nord-ouest algérien
{bassins de Béchar, Reggane et Tindouf). PhD. Thesis |
01/2000. V. of 370 pp., Al Jazair (unpublished).

Sinitsyna Z. A. & Sinitsyn LI (1987) - Biostratigrafiva Bash-
kirskogo varusa b stratotipe (Biostratigraphy of the
Bashkirian stage, in its stratotyvpe). Akademiya Nauk
SSSR, Bashkirskii Filial, Institur Geologit, Ministerstvo
Geologii RSFSR. V. of 71 pp. (in Russian), Ufa.

Smyth M.J. (1988) - The foraminifer Cymbaloporella tabellae-
formis (Brady) bores into gastropod shells. Journ. Foram.
Res., 18 (4): 277-285, Washington,

Tappan H. & Loeblich A.R. (1988) - Foraminiferal evolution,
diversification and extinction. Journ. Paleont., 62 (5):
695-714, Tulsa.

Trifonova E. (1992) - Taxonomy of Bulgarian Triassic foraminif-
era. L. Families Psammosphacridae to Nodosinellidae. Ge-
ologica Balcanica, 22 (1): 3-50, Sofia.

Ueno K., Nagai K., Nakornsri N. & Sugivama T. (1994) - Mid-
dle Carboniferous foraminifers from Ban Sup; Changwat
Loei, Northeastern Thailand. Sc. Rep. Inst. Geoscience,
University of Tsukuba, Section B, 15: 15-45, Tsukuba.

Vachard D. (1977) - Ewde stratigraphique et micropaléon-
tologique du Viséen de la Montagne Noire (Hérault,
France). Mém. Inst. Géol. Université de Lonvain, 29:
111-195, Louvain.

Vachard D. (1994) - Foraminiféres et moravamminides du
Givétien et du Frasnien du domaine Ligérien (Massif
Armoricain, France). Paleontographica, A, 231 (1-3): -
92, Stutrgart.

Vachard D. & Beckary S. (1991) - Algues et foraminiferes
bachkiriens des coal balls de la Mine Rosario (Trucbano,
Léon, Espagne). Rewv. Paléob., 10 (2): 315-357, Genéve.

Vachard D. & Krainer K. (2001) - Smaller foraminifers of the up-
per Carboniferous Auernig Group, Carnic Alps (Austria/
Ttaly). Riw. It. Paleont. Strat., 107 (2): 147-168, Milano.

Vachard D. & Tahiri A. (1991) - Foraminiféres, algues et pseudo-
algues du Viséen de la région d'Oulmés (Maroc). Géologre
Méditerranéenne, 18 (1-2): 21-41, Marseille.

Vdovenko M.V, (2000) - Atlas of foraminifera from the upper
Viséan and lower Serpukhovian (lower Carboniferous)
of the Donets Basin. Abh. Berich. Naturk., 23: 93-178,
Magdeburg.

Vdovenko M.V, Rauzer-Chernousova D.M., Reitlinger ELA. &
Sabirov A.A. (1993) - Spravochnik po sistematike mel-
kikh foraminifer Palcozoya (Reference-book on the svs-
tematics of Paleozoic smaller foraminifers). Rossiiskaya
Akademiya Nauk, Komissiya po Mikropaleontologii, «Nau-
ka». V. of 128 pp. (in Russian), Moskva.

Villa E. & Sdinchez de Posada L.C. (1991) - Nota sobre la posi-
ble existencia de quistes sicigiales en foraminiferos del
Carbonifero cantibrico. Rev. Esp. Paleont., nimero ex-
traordinario: 189-195, Madrid.






