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Abstract. Hastarian formations in southern Belgium contain
previously undescribed or unfigured foraminiferal taxa that provide a
link to better known early Tournaisian faunas from eastern Europe.
Characteristic specimens are illustrated, and selected elements are for-
mally described as part of continuing research to reorganize Belgian
Mississippian foraminiferal zones. Taxonomic discussions include de-
scription of the new genus Crassiseptella, emendation of the genera
Spinochernella and Condrustella and reevaluation of the genus Granu-

liferelloides.

Riassunto. Le formazioni del sottopiano Hastariano (Tourne-
siano inferiore) del Belgio meridionale contengono una fauna a fora-
miniferi con taxa in precedenza non figurati o non descritti. Questi
forniscono una connessione verso le faune dell’Europa orientale, me-
glio conosciute. Sono illustrati esemplari caratteristici, ed elementi se-
lezionati sono descritti formalmente, nell’ambito di una ricerca in pro-
gresso dedicata a riorganizzare la zonazione a Foraminiferi del Missip-
piano del Belgio. Le discussioni tassonomiche comprendono la descri-
zione del nuovo genere Crassiseptella, ’emendamento dei generi
Spinochernella e Condrustella, nonché una rivalutazione del genere

Granuliferelloides.

Introduction

Gilissen (1986) described Hastarian (early Tour-
naisian) foraminifers from the Namur-Dinant Basin
(Fig. 1) in a master’s thesis that Raphaél Conil was edit-
ing for publication at the time of his death in 1990.
Stratigraphic units within the study area included the
Hastiere, Landelies and lower Yvoir formations of
southern Belgium and the Avesnelles Formation of
northern France (Fig. 2). The foraminiferal diversity
in those beds rivals that of similar-age faunas from clas-

sic localities on the Russian Platform (e. g., Brazhnikova
& Vdovenko 1971; Makhlina et al. 1993) and in the
Middle Urals (e.g., Lipina 1955, 1960; Malakhova
1956, 1959; Shcherbakov et al. 1979; Brenckle 1997),
and represents one of the best developed early Tournai-
sian foraminiferal assemblages recovered from the wes-
tern end of the Paleotethys.

Because of the importance to Eurasian biostrati-
graphic synthesis, we decided to revise identifications
from the unpublished Conil & Gilissen manuscript, il-
lustrate pertinent specimens in this paper (Pls. 1-4), and
correlate them to the Tournaisian foraminiferal zona-
tion and chronostratigraphic scheme outlined in Conil
et al. (1991; Fig. 2). Taxa common to the Tournaisian of
the Russian Platform-Urals but previously unreported
or unfigured from the Namur-Dinant Basin include
Granuliferelloides nalivkini, Inflatoendothyra  spp.,
Prochernyshinella disputabilis, Septabrunsiina minuta,
Spinochernella paraukrainica, and Uwviella aborigena.
Other common elements illustrated herein are Cherny-
shinella glomiformis, C. paucicamerata, Endospiroplec-
tammina nana, Laxoendothyra parakosvensis, Palaeos-
piroplectammina tchernyshinensis, Septabrunsiina kingi-
rica, Septatournayella  segmentata, Spinochernella
brencklei, Tournayella cf. vespaeformis, and Tournayel-
lina beata. The overall aspect of the Belgian fauna sug-
gests that the Hastarian can be no younger than the
Cherepetsky or, possibly, early Kizelovsky horizons
of European Russia (Reitlinger et al. 1996; Brenckle
1997, fig. 2).

In addition, application of sequence stratigraphic
principles (Hance et al. 2001) since Conil’s death has led
to reappraisal of previously accepted (Paproth et al.
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Fig. 1

- Distribution of Tournaisian-Visean deposits (shaded areas) in the Namur-Dinant Basin
of southern Belgium and northern France (Avesnois) and localities of the illustrated
foraminifers. Notations between parentheses are the outcrops numbers of the Geological
Survey of Belgium: 1. Tournai, CCB Drillhole (125W280); 2. Landelies, Sambre River
Section (153W91); 3. Engihoul Quarry; 4. Dolhain Railroad Section; 5. Welkenraedt
Bridge; 6. Chanxhe, access road to Richopé Quarry; 7. Rivage Railroad Section
(147E318); 8. Comblain-Fairon Roadcut Section; 9. Royseux Railroad Section
(146W2); 10. Modave, Huy Road Section (157W51); 11. Yvoir Station (166E306); 12.
Leignon Station Quarry; 13. Gendron-Celles Station (175E311); 14. Anseremme Rail-
way Bridge Section; 15. Insémont Quarry (175W334); 16. Beaufort Section (Avesnois);
17. Camp de César Quarry (Avesnois); 18. Saint-Hilaire Railroad Section (Avesnois).

Ge. = Germany; Nether. = The Netherlands.
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Fig.2 - Correlation of the Conil foraminiferal zonation (in Conil

et al. 1991) to Tournaisian substages and formations from
southern Belgium and northern France (Avesnois). Regio-
nal stratigraphic scheme based on Hance et al. (2001) and
Poty et al. (2001). In this paper we follow Conil & Lys’s
(1970) traditional foraminiferal correlation of the Aves-
nelles Formation to the earliest Tournaisian, although
there is credible conodont data in Conil et al. (1986) to
suggest that the formation may need to be reassigned to
the latest Devonian. Molin. = early Moliniacian; S. A. =

sedimentation areas outlined in Hance et al. (2001).

and reevaluation of Granulife-
relloides.

The early Tournaisian de-
positional setting in the Namur-
Dinant Basin was a south-facing
homoclinal ramp. Similar facies
are found across the basin, but
formations are thinner with in-
creasing  depositional  gaps
northward (Hance et al. 2001;
Poty et al. 2001). Dominant fa-
cies within the Hastiere, Lande-
lies and Yvoir formations are crinoidal packstones to
rudstones, which generally yield sparse and undiversi-
fied foraminiferal associations. The last zonation pub-
lished by Conil et al. (1991) reflects this relative poverty
whereas latest Tournaisian and Visean associations are
more diversified. As illustrated in this report, the best
assemblages of Hastarian plurilocular foraminifers are
found in the middle and upper members of the Hastiere
Formation, upper part of the Landelies Formation and
lower part of the Yvoir Formation in southern Belgium,
and in the Avesnelles Formation of northern France
(Avesnes South Sedimentation Area of Hance et al.
2001; Conil & Lys 1970). Much of the material illu-
strated and discussed in this paper comes from the low-
ermost part of the Yvoir Formation at the Royseux
Railroad Section (Fig. 1).

Selected foraminiferal taxonomy

Figured specimens are reposited in the Raphaél Conil
(RC, MG) thin section collection, Geology Department, Uni-
versity of Liége, Liege, Belgium; in the United States National
Museum (USNM), Washington, D. C., U. S. A; in the Paleon-
tology Repository (SUI), Department of Geoscience, Univer-
sity of Iowa, Iowa City, Iowa, U. S. A; in the All-Russian
Petroleum Scientific Research and Geological Exploration In-
stitute (VNIGRI), St. Petersburg, Russia; and in the Micropa-
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leontology Laboratory of the Kazakhstancaspishelf Company
(KCS), Atyrau, Kazakhstan.

Class Foraminifera d’Orbigny, 1826
Order Fusulinida Wedekind, 1937
Family Endothyridae Brady, 1884

Genus Spinochernella Conil & Lys, 1977, emend. herein
Type species: Spinochernella brencklei Conil & Lys, 1977

Description. Coiling skew, tending to be planis-
piral in last volution. Chambers inflated; periphery lo-
bate. Septa curved and at low angle to wall. Secondary
deposits consist of unconnected, curved or hooked

ridges (spines in sagittal section) secreted between septa
on the floor of the outer volution(s). Wall dark, fine-
grained with intercalated larger and lighter-colored
grains, differentiated and of variable thickness.

Remarks. In their description of Spinochernella,
Conil & Lys (1977) emphasized the chernyshinellid
morphology of the initial volutions as the distinguishing
characteristic of this genus that otherwise resembles Spi-
noendothyra Lipina in Rauzer-Chernousova, 1963. Ma-
met et al. (1986) rejected this feature as a taxonomic
indicator and suppressed Spinochernella  within
Spinoendothyra. Hance (1996) in agreement remarked
that specimens of Spinochernella should be reassigned
to Spinoendothyra or Tuberendothyra Skipp, 1969, de-
pending on the shape of the basal deposits.

PLATE 1

Magnifications X75. Thin section catalogue numbers (RC, MG) are in

parentheses.

Correlation of Conil foraminiferal zones is shown in Fig. 2

Fig. 1-3 - Chernyshinella paucicamerata Lipina, 1955, sagittal

and near-sagittal sections, Landelies Formation, late
Hastarian (foraminiferal zone Cf1p). Fig. 1 - Royseux
Railroad Section, spl. 48h (RC 23248); Fig. 2 - Rivage
Railroad Section, spl. 202 (RC 23260); Fig. 3 - Camp
de César Quarry, spl. 56 (RC 6203).

Fig. 4 - Chernyshinella glomiformis (Lipina, 1948), sagittal
section, lower Yvoir Formation, late Hastarian (for-
aminiferal zone Cfly), Rivage Railroad Section, spl.
238 (RC 3897).

Prochernyshinella disputabilis (Dain, 1958), near-sa-
gittal section, Landelies Formation, late Hastarian

Fig. 5

(foraminiferal zone Cf1f), Rivage Railroad Section,
spl. 203 (RC 23262).

Septabrunsiina kingirica (Reitlinger, 1961), sagittal sec-
tions. Reitlinger (1961) questionably assigned this spe-

Fig. 6-8

cies to Septaglomospiranella and Lipina (1965) trans-
ferred it to Septabrunsiina. The coiling is intermediate
between the two genera in that the slightly oscillating
outer volutions are not planispiral as in typical Seprab-
runstina nor highly skewed as in Septaglomospiranella.
The morphology closely approaches that of Septab-
runsiina krainica (Lipina, 1948). Fig. 6 - Landelies,
Sambre River Section, spl. 24 (RC 23767), and Fig. 8,
Landelies, Sambre River Section, spl. 25b (RC 23674),
both from Hastiere Formation, early Hastarian (fora-
miniferal zone Cfla'); Fig. 7 - Avesnelles Formation,
early Hastarian (foraminiferal zone Cfla), Saint-Hi-
laire Railroad Section, spl. 29a (RC 22820).

Chernyshinella yvoiri Conil and Lys, 1964 [?=Endo-
chernyshinella gelida (Durkina, 1959)], partly crushed

Fig. 9

sagittal section, Landelies Formation, late Hastarian
(foraminiferal zone Cf1p), Leignon Station Quarry,
spl. 1 (RC 417).

Fig. 10 - Chernyshinella? gutta Conil and Lys, 1970, near-sa-

gittal section, Avesnelles Formation, early Hastarian

(foraminiferal zone Cfla), Beaufort Section (MG
1551).
Fig. 11-19 - Septabrunsitna minuta (Lipina, 1948), sagittal and
near-sagittal sections except as noted. Fig. 11 - Com-
blain-Fairon Roadcut Section, spl. 41b (RC 23457),
Fig. 12 - Royseux Railroad Section, spl. 64 (RC
23370), Fig. 13 - Royseux Railroad Section, spl. 64
(RC 23158), Fig. 16 - Royseux Railroad Section, spl.
64 (RC 23162), Fig. 17 - Royseux Railroad Section,
spl. 64 (RC 23160), and Fig. 18 - Royseux Railroad
Section, spl. 63h (RC 23213), all from the lower Yvoir
Formation, late Hastarian (foraminiferal zone Cf1y);
Fig. 14 - Landelies Formation, late Hastarian (forami-
niferal zone Cf1pB), Gendron-Celles Station, spl. 141
(RC 23297); Fig. 15 - Insémont Quarry, spl. 112
(RC20612), and Fig. 19 - near-axial section, Chanxhe
on access road to Richopé Quarry, spl. 9 (RC20733),
both from the Hastiere Formation, early Hastarian
(foraminiferal zone Cfla).
Fig. 20-22 - aff. Inflatoendothyra sp., Hastiere Formation, early
Hastarian (foraminiferal zone Cfla’). Fig. 20 - near-
sagittal section, Modave, Huy Road Section, spl. 74
(RC 20702); Fig. 21 - sagittal section, Chanxhe on
access road to Richopé Quarry, spl. 14 (RC 20619);
Fig. 22 - near-sagittal section, Anseremme Railway
Bridge Section, spl. 221 (RC 20635).
Septaglomospiranella rudis (Conil and Lys, 1964), sa-
gittal and near-sagittal sections, Hastiere Formation,

Fig 23-25

early Hastarian (foraminiferal zone Cf1a’). Fig. 23 -
Dolhain Railroad Section (RC 21117); Fig. 24 -Welk-
enraedt Bridge, spl. 15 (RC 3664-4880); Fig. 25 -
Yvoir Station, spl. 40 (RC 20645).

Septaglomospiranella aff. S. bouckaerti Conil and Lys,

Fig. 26-28
1970, sagittal sections, Landelies Formation, late Has-
tarian (foraminiferal zone Cf1p). Fig. 26 - Royseux
Railroad Section, spl. 19 (RC 22858); Fig. 27 - Gen-
dron-Celles Station, spl. 128h (RC 23282); Fig. 28 -
Royseux Railroad Section, spl. 9 (RC 22960).

Fig. 29 Chernyshinella sp., sagittal section, Landelies Forma-

tion, late Hastarian (foraminiferal zone Cf1f), Roy-
seux Railroad Section, spl.18 (RC 22847).
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Spinochernella has a lobate periphery and rela-
tively low-angled, curved septa that produce a rounded,
endothyrin chamber shape. This feature contrasts with
the morphology of typical spinoendothyrins such as
Spinoendothyra media (Vdovenko, 1954), Spinoen-
dothyra costifera (Lipina, 1955) and Spinoendothyra rec-
ta (Lipina, 1955) in which chambers are subquadratic
because of the smooth periphery and straight, nearly
perpendicular septa. In fact, Spinochernella has the same
chamber morphology and secondary deposits as En-
dothyra spinosa Chernysheva, 1940, that was included
in the original description of Spinoendothyra (in Rau-
zer-Chernousova 1963). Lipina (1985) in her discussion
of spinoendothyrin evolution, however, pointedly ex-
cluded E. spinosa from Spinoendothyra because its vo-
lution height and septation resembled those of the en-
dothyrins. She felt that many spinosa-type forms from
the literature were related to Plectogyra trachida Zeller,
1957, that, like E. spinosa, we would assign to Spino-
chernella. According to Lipina (1985), Spinoendothyra s.
s. evolved from Inflatoendothyra Brazhnikova & Vdo-
venko in Vdovenko 1972, a taxon with a smooth per-
iphery, numerous straight, perpendicular septa and no
significant basal deposits. Spinochernella, on the other
hand, may have evolved from Tuberendothyra that
shares many morphological features with Spinochernel-
la except for mound- or club-shaped basal deposits.
Lipina (1985) implied the same relationship by saying
that specimens of the Plectogyra trachida group were
morphologically closer to the tuberendothyrins than
to the spinoendothyrins.

Diagnostic features of Spinochernella are the
skew-coiling, rounded chambers, curved septa and un-
connected, spinose floor deposits. The shape of the in-
itial chambers is not considered a critical feature for
recognition. Constituent species include Spinochernella
brencklei Conil & Lys, 1977, S. spinosa (Chernysheva,
1940), S. paraukrainica (sensu Lipina, 1955), and S. tra-
chida (Zeller, 1957).

Occurrence. Late early Tournaisian to earliest Vi-
sean of the central and western United States, western
Canada, western and eastern Europe, Siberia, Turkey,

Kazakhstan and South China.

Spinochernella brencklei Conil & Lys, 1977
Pl 2, figs 1-3

1969 Endothyra (Tuberendothyra) tuberculata (Lipina) - Skipp,
part, p. 213-214, pl. 19, figs. 20, 21, pl. 20, figs. 192, 25.

1977 Spinochernella brencklei Conil & Lys, p. 30, pl. 4, fig. 71.

1986 Spinoendothyra spinosa spinosa (Chernysheva) - Mamet et
al., p. 15-16, pl. 4, figs. 1-8.

1986 Spinoendothyra spinosa crassitheca Mamet et al., p. 16, pl.
4, figs. 9-12, pl. 5, figs. 1-4.

1987 Spinoendothyra aff. S. spinosa (Chernysheva)-Brenckle &
Groves, fig. 10,12.

1997 Spinoendothyra spinosa “magna” (Lipina)-Brenckle, fig. 2,
no. 44.

Dimensions. Volutions: 3 ¥4 -4 15; diameter: 600-
800 wm; chambers, last volution: 6-8; interior diameter,

PLATE 2

Magnifications X75 except as noted. Thin section catalogue numbers
(RC, VNIGRI) are in parentheses. Correlation of Conil foraminiferal
zones is shown in Fig. 2

Fig. 1-3 - Spinochernella brencklei Conil and Lys, 1977, near-
sagittal sections, lower Yvoir Formation, late Hastar-
ian (foraminiferal zone Cf1y). Fig. 1 - Royseux Rail-
road Section, spl. 64 (RC 23411); Fig. 2 - Comblain-
Fairon Roadcut Section, spl. 41b (RC 23457); Fig. 3 -
Royseux Railroad Section, spl. 64 (RC 23396).
Holotype of Granuliferelloides posneri (Ganelina,
1966), type species of Corrigotubella Ganelina, 1966
that is a subjective synonym of Granuliferelloides
McKay & Green, 1963. Fig. 4 - close-up of terminal
chambers showing non-cribrate apertures clogged with

Fig. 4, 11

a calcisphere and other debris, X100; Fig. 11 - near-
sagittal section, reillustration of Ganelina (1966, pl. 9,
fig. 3), Dobryansky District, Permskaya Oblast’, Rus-
sia, Lukovskaya 11 field, well 7, Kizelovsky Horizon,
spl. 714, depth: 1959.0-1960.5 m (VNIGRI 544/51).
Fig. 5-7 - Spinochernella paraukrainica (sensu Lipina, 1955), sa-
gittal and near-sagittal sections, lower Yvoir Forma-
tion, late Hastarian (foraminiferal zone Cf1y). Fig. 5 -
Royseux Railroad Section, spl. 64 (RC 23205); Fig. 6 -
Royseux Railroad Section, spl. 64 (RC 23151); Fig. 7 -
Royseux Railroad Section, spl. 63h (RC 23210).

Fig. 8-10 Laxoendothyra berninae (Conil in Kimpe and others

1978), Landelies Formation, late Hastarian (forami-
niferal zone Cf1f). Fig. 8 - oblique section, Gen-
dron-Celles Station, spl. 151 (RC 23386); Fig. 9 - axial
section, Royseux Railroad Section, spl. 9 (RC 22960;
Fig. 10 - sagittal section, Gendron-Celles Station, spl.
151 (RC 23312).

Fig. 12, 15-17- Granuliferelloides nalivkini (Malakhova, 1956). Fig.
12 - oblique section, reillustration of paratype of Cor-
rigotubella posneri Ganelina, 1966 (pl. 9, fig. 4), show-
ing noncribrate, debris-filled terminal aperture, same
morphology as G. nalivkini, Dobryansky District,
Permskaya Oblast’, Russia, Lukovskaya 11 field, well
2, Kizelovsky Horizon, depth: 1979.5-1980.0 m
(VNIGRI 544/52); Fig. 15 - near-sagittal section,
Royseux Railroad Section, spl. 63h (RC 23213), Fig.
16 - sagittal section, Royseux Railroad Section, spl. 64
(RC 23164), and Fig. 17 - oblique-sagittal section,
Royseux Railroad Section, spl. 63h (RC 23204), all
from lower Yvoir Formation, late Hastarian (forami-
niferal zone Cfly).

Fig. 13 - Laxoendothyra parakosvensis (Lipina, 1955), sagittal
section, lower Yvoir Formation, late Hastarian (for-
aminiferal zone Cf1y), Royseux Railroad Section, spl.
64 (RC 23377).

Fig. 14 - Tournayella cf. T. vespaeformis Malakhova, 1956,

near-axial section, lower Yvoir Formation, late Has-
tarian (foraminiferal zone Cfly), Royseux Railroad
Section, spl. 64 (RC 23397).
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proloculus: up to 60um; wall thickness, last volution:
20-30um.

Description. Coiling, periphery and chamber
shape the same as for the genus with a loosely coiled
outer volution. Septa long, anteriorly directed. Basal
deposits consist of long hooks or thickened curved
spines. Wall has outer, dark, thin dense layer and an
inner thicker, less dense, microgranular layer that may
include lighter (recrystallized?), coarser grains.

Remarks. The above description and dimensions
are based on material listed in the synonymy and on
specimens illustrated from the lower Yvoir Formation
in this paper. No axially oriented specimens have been
identified unequivocally and dimensions from that or-
ientation are not known.

S. brencklei differs from S. spinosa (Chernysheva)
in its fewer chambers (8-10 in the last volution of .
spinosa), thicker wall, larger size and more rapid infla-
tion of the last volution. S. paraukrainica has a chamber
count (5-8 in the last volution) similar to S. brenckle:
but a thinner wall, smaller size and shorter basal spines.
S. trachida has about the same size and wall thickness as
S. brencklei but more chambers (generally 9-10 in the
last volution), shorter and stouter basal spines, and septa
thickened at the join.

Mamet et al. (1986) included Lipina’s (1955) En-
dothyra spinosa form magna within their subspecies
Spinoendothyra spinosa crassitheca, which we synony-
mize with S. brencklei. The holotype of Lipina’s form
has 10 chambers in the last volution and a relatively
thin wall (10-20 um in last volution). It does not belong
within S. brencklei but possibly is related to Spinoen-
dothyra paracostifera (Lipina, 1955) or another spi-
noendothyrin. Lipina (1951) previously used the name
Endothyra spinosa var. magna for an entity whose ho-
lotype resembles a large Tuberendothyra tuberculata.
Neither of Lipina’s taxa is valid because the name mag-
na is preoccupied by Endothyra similis magna Rauzer-
Chernousova, 1948.

Occurrence. Specimens assignable to the species
have been reported from the western United States in
the early Osagean (late Tournaisian) part of the Red-
wall Limestone in Arizona (Skipp 1969), Leadville
Limestone in Colorado (Conil & Lys 1977; Mamet
et al. 1986) and Humboldt Oolite in Iowa (Brenckle
& Groves 1987); from western Canada in the Osa-
gean (late Tournaisian-earliest Visean) Shunda and
Turner Valley formations of British Columbia (Mamet
et al. 1986); from the Kizelovsky and Kosvinsky hor-
izons (late Tournaisian) of the Middle Urals in Russia
(Brenckle 1997) and from the late Hastarian (late
early Tournaisian) lower Yvoir Formation in Belgium

(Fig. 2).

Family Endothyranopsidae Reitlinger, 1958, nom. trans.
Reitlinger, 1966

Genus Granuliferelloides McKay & Green, 1963
Type species: Granuliferelloides jasperensis McKay & Green, 1963

1965 Rectochernyshinella Lipina, p. 88, not Lipina, 1960

1966 Corrigotubella Ganelina, p. 98-99.

1985 Lipinellina Loeblich & Tappan, p. 92, new name for Rec-
tochernyshinella Lipina, 1965.

Description. Bimorphic test; initially skew-coiled
and septate, followed by erect uniserial chambers. Per-
iphery of coiled portion smooth to slightly lobate. Septa
of medium length, pointed forward, and characteristi-
cally wedge-shaped because of secondary thickenings at
the join. Aperture in coiled portion basal and simple.
Erect chambers quadrate, slightly bulging along sides
and penetrated by a single, central aperture. Wall sin-
gle-layered and granular/agglutinated.

Remarks. This genus is closely related to Granu-
liferella, differing only in the terminal rectilinear
growth stage (Woodland 1958). Specimens of Granuli-
ferelloides, however, have generally been assigned to
other genera because their evolution or morphology
has been misinterpreted or the genus overlooked. In
North America, for example, Mamet & Skipp (1970),
Mamet in Armstrong & Mamet (1977) and Brenckle &
Groves (1987) placed this morphology in Rectoseptaglo-
mospiranella Reitlinger, 1961. The two genera are simi-
lar but unrelated as they evolved from different stock.

Ganelina (1966) established Corrigotubella on the
species C. posneri that is identical to Granuliferelloides
except for a purported terminal cribrate aperture. Ex-
amination of the type specimens by the senior author
(unpublished observation, Brenckle 1994) in St. Peters-
burg showed that the terminal apertures contained ex-
traneous debris (calcisphere and shell fragments or pe-
loids) and were not cribrate (see Pl 2, fig. 4, 11, 12 in
this paper). Corrigotubella is the same as Granulifer-
elloides and its reclassification as a subgenus of cribrate
Haplophragmella (Rauzer-Chernousova et al. 1996) is
not justified.

The distinguishing features of the bimorphic sub-
genus Rectochernyshinella Lipina, 1965, are the cherny-
shinellid coiling and pseudoseptation of the initial part
of the test that Lipina (1965) claimed separated the type
species Chernyshinella (Rectochernyshinella) kinelensis
Lipina, 1965, from Granuliferelloides nalivkini (Mala-
khova, 1956). These features are not obvious in the type
illustrations of R. kinelensis and Rauzer-Chernousova
et al. (1996, p. 22) later synonymized that species with
G. nalivkini. Loeblich & Tappan (1985) pointed out
that Lipina’s 1965 subgenus was a junior homonym of
another genus that Lipina had named in 1960. They
proposed the replacement name Lipinellina for Recto-
chernyshinella Lipina, 1965. Because this new genus is
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based on C. (R.) kinelensis, it too becomes a subjective
synonym of Granuliferelloides. The bimorphic genus
Rectogranuliferella Conil & Lys in Mansy et al. (1989)
differs from Granuliferelloides in that the rectilinear
portion is biserial.

Granuliferelloides can be divided into two mor-
phologic types. The first is exemplified by G. jasperensis
in which the diameter of the coiled portion in sagittal
section is relatively small and approximates the width of
the rectilinear chambers. That species may be synon-
ymous with G. gloriosa (Grozdilova & Lebedeva,
1954), although the holotype of the latter is a slightly
oblique, tangential section that hinders the precise de-
termination of the size of the coiled portion. The second
morphology includes forms with relatively large dia-
meter skew-coiled portions that exceed the width of
the uniserial chambers. G. nalivkini and the synon-
ymous G. granulella (Woodland, 1958) belong in this
group as well as G. posneri. This morphology is found
within the lower Yvoir Formation in Belgium and de-
scribed in the following write-up on G. nalivkini.

Occurrence. Late early to late Tournaisian beds
of the western and central contiguous United States,
Alaska, western Canada, and western and eastern Eur-
ope.

Granuliferelloides nalivkini (Malakhova, 1956)
Pl 2, figs 12, 15-17

1956 Ammobaculites nalivkini Malakhova, p. 101, pl. 6, figs. 7,
11, not 6.

1958 Granuliferella? granulella Woodland, p. 797, pl. 99, figs. 9,
10, 132, 182, not 11, pl. 103, fig. 10.

1965 Chernyshinella (Rectochernyshinella) kinelensis Lipina, p.
88, pl. 20, figs. 7, 8.

1966 Corrigotubella posneri Ganelina, p. 99, pl. 9, fig. 4, not 3.

1977 Rectoseptaglomospiranella nalivkini (Malakhova)-Mamet
in Armstrong & Mamet, p. 46, pl. 28, fig. 3.

1977 Endothyranella sp. -Mamet in Armstrong & Mamet, p. 54,
pl. 29, figs. 11, 12.

1978 cf. Eotextularia sp. -Kimpe et al., pl. 8, fig. 22.

1987  “Rectoseptaglomospiranella”  granulella (Woodland)-
Brenckle & Groves, figs. 9.1-9.3, 9.7, not fig. 8.27.

Dimensions. Maximum observed length: 1800
wm; volutions, coiled portion: 3-4; diameter, coiled por-
tion: 350-500 um; chambers, last volution: 5-7; interior
diameter, proloculus (one specimen): 40 wm; wall thick-
ness, last volution: 15-40 wm; maximum observed num-
ber, uniserial chambers: 6; width, uniserial portion: 200-
400 um; wall thickness, uniserial chambers: 30-50 um.

Description. See that for the genus.

Remarks. The dimensions are based on specimens
listed in the synonymy and illustrated from the lower
Yvoir Formation in this paper as well as from material
described in Woodson’s (1993) unpublished doctoral
thesis on foraminifers from the lower member of the

Gilmore City Formation of Iowa. That member along
with the overlying Humboldt Oolite Member (Brenckle
& Groves 1987) contains an exceptionally abundant and
well preserved assemblage of granuliferellins and asso-
ciated forms.

Granuliferelloides nalivkini is characterized by a
relatively wide coiled portion and a thick wall that dif-
ferentiate it from the narrower coil and thinner wall of
G. jasperensis/G. gloriosa. In her original description of
the species Malakhova (1956) reported that the coiled
portion of G. nalivkini varied from 220-280 um in dia-
meter, although the magnifications given for the figured
specimens indicated higher values. At our request R. M.
Ivanova of the Institute of Geology and Geochemistry,
Ekaterinburg, remeasured the holotype (Malakhova
1956, pl. 6, fig. 7) and one of the paratypes (Malakhova
1956, pl. 6, fig. 11) that have coiled diameters of 400 um
and 410 um, respectively (written communication to
Brenckle, October 21, 1998). These values are consistent
with specimens assigned to Woodland’s (1958) later-
named species G? granulella. Malakhova’s other para-
type (1956, pl. 6, fig. 6) is more compact and thin-
walled; it most likely should be reassigned to G. jasper-
ensis or G. gloriosa.

Granuliferelloides posneri (Ganelina, 1966) is
more massive than G. nalivkini with the diameter of
the coiled portion being about 1 ¥5-2 times larger. This
same morphology has also been found in both members
of the Gilmore City Formation (Brenckle & Groves
1987, tig. 8.27; Woodson 1993). Woodson (1993) recom-
mended that these larger forms be kept separate from G.
nalivkini and his position is followed herein. The di-
mensions of the lowa specimens are close to the holo-
type of G. posneri illustrated on Pl 2, fig. 11 in this
paper. Ganelina’s paratype (1966, pl. 9, fig. 4) has a
much smaller coiled portion and it is reassigned to G.
nalivkini (see Pl. 2, fig. 12 in this paper).

Occurrence. Late Kinderhookian (late early
Tournaisian) upper Gardner (Upper Fitchville) Lime-
stone of central Utah (Woodland 1958), and lower
member of the Gilmore City Limestone in Iowa
(Woodson 1993); early Osagean (late Tournaisian)
Humboldt Oolite Member of the Gilmore City Forma-
tion in Iowa (Brenckle & Groves 1987) and lower
Wachsmuth Limestone in northern Alaska (Mamet in
Armstrong & Mamet 1977); Chikmansky Horizon (=
upper Cherepetsky or late early Tournaisian) of the
Middle Urals (Malakhova 1956); Kizelovsky Horizon
(late Tournaisian) of the Russian Platform (Lipina
1965) and Middle Urals (Ganelina 1966); and the late
Hastarian (late early Tournaisian) “In2” Limestone
(Kimpe et al. 1978) and lower Yvoir Formation (Fig.
2) in Belgium.
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Family Uncertain

Crassiseptella n. gen.
Type species: Plectogyra inflata Zeller, 1957

Description. Coiling is initially skew and varies
from skew to planispiral in the outer volutions. Septa
have an inverted triangle or teardrop shape formed by
massive secondary deposits along the posterior sides.
Secondary deposits also form at the septal join but none
are secreted on the chamber floor. Wall is composed of a
thin, dark, microgranular layer covering a thicker, light-
er-colored granular layer. A thin, interior microgranular
layer may also be present. Aperture is a simple, basal
opening.

Remarks. Crassiseptella, named for its character-
istically enlarged septa, includes C. inflata (Zeller, 1957)
and C. tumesepta (Zeller, 1957). Lipina (1977) assigned
both species to Laxoendothyra along with Plectogyra
bulbisepta Conil & Lys, 1964, now a synonym of C.
inflata. The relationship between the genera is indeed
close. Laxoendothyra appeared in the late Famennian of
the Paleotethys and gave rise to Crassiseptella in the
early Tournaisian, primarily through development of
posterior septal thickenings. Conil et al. (1980) noted
that specimens now referred to Crassiseptella character-
ize certain early Tournaisian foraminiferal assemblages
of the Dinant Basin in Belgium, and they represent the
bulbiseptal stage of endothyrid foraminiferal evolution
(Gilissen 1988; Conil et al. 1988, 1991) that we consider
to be widespread throughout the Northern Hemisphere
at that time.

Plectogyrina Reitlinger in Voloshinova & Reitlin-
ger (1959) may be related to Crassiseptella. Its type
species Endothyra? fomichaensis Lebedeva, 1954, from
late Tournaisian-early Visean beds of the Kuznets Basin
in western Siberia has a similar differentiated wall and
some septa with posterior thickenings. There also ap-
pear to be small deposits on the chamber floors. Rei-
tlinger distinguished Plectogyrina by its coiling pattern
that is initially planispiral and evolute, followed by an
involute terminal volution rotated 90° to the interior. In
other respects the genus is poorly understood and it is
rarely cited in the literature. That coiling pattern is not
seen in Crassiseptella, which contains heavier and more
consistent posterior septal thickenings and no floor de-
posits.

The differentiated wall in Crassiseptella separates
it from Plectogyranopsis Vachard, 1978, some species of
which have similar coiling, chamber inflation and pos-
terior septal deposits but only a single-layered granular
wall. Specimens of Latiendothyranopsis Lipina, 1977,
may also resemble Crassiseptella but the former have a
mostly undifferentiated granular wall and septa that are
thickened primarily at the septal joins not along the
posterior sides.

Occurrence. Late early Tournaisian of the wes-
tern United States, Belgium, western Kazakhstan, far
eastern Russia, and South China.

PLATE 3

Magnifications X75, except as noted. Thin section catalogue numbers
(RC, USNV, SUI, KCS) are in parentheses.
Correlation of Conil foraminiferal zones is shown in Fig. 2

Fig. 1, 22, 3-7- Crassiseptella inflata (Zeller, 1957), near-sagittal sec-
tions. Fig. 1 - reillustration of holotype from Zeller
(1957, pl. 79, fig. 18), Blacksmith Fork Canyon sec-
tion, Cache County, Utah, USA, Madison Limestone,
Early Osagean, Bed 36 (USNM 186273); Fig. 2 - Ten-
giz Platform, Pricaspian Basin, western Kazakhstan,
T-5857 well, Cherepetsky Horizon, depth: 5089.56-
5089.61 m (KCS 5857-5089-1); Fig. 3 - Same locality,
age and depth as fig. 2 (KCS 5857-5089-2); Fig. 4 -
Landelies Formation, late Hastarian (foraminiferal
zone Cf1f}), Rivage Railroad Section, spl. 221h (RC
23278); Fig. 5 - Landelies Formation, late Hastarian
(foraminiferal zone Cf1f), Gendron-Celles Station,
spl. 151 (RC 23311); Fig. 6 - Landelies Formation,
late Hastarian (foraminiferal zone Cf1f), Rivage Rail-
road Section, spl. 223 (RC 2718), reillustration of
Endothyra parakosvensis clavaesepta forma minima
from Conil & Lys (1968, pl. 10, fig. 93); Fig. 7 -
Landelies Formation, late Hastarian (foraminiferal
zone Cf1f), Rivage Railroad Section, spl. 223 (RC
3339), reillustration of the holotype of Endothyra
parakosvensis clavaesepta from Conil and Lys (1967,
pl. 2, fig. 18), X60.

Crassiseptella tumesepta (Zeller, 1957), sagittal and
near-sagittal sections. Fig. 8 - lower Yvoir Formation,
late Hastarian (foraminiferal zone Cfly), Royseux
Railroad Section, spl. 64 (RC 23158); Fig. 9 - Lande-
lies Formation, late Hastarian (foraminiferal zone
Cf1B), Comblain-Fairon Roadcut Section, spl. 33
(RC 1598); Fig. 10 - reillustration of paratype (Zeller,
1957, pl. 79, fig. 17), an immature specimen showing

Fig. 8-13

proloculus and initial coiling, Blacksmith Fork Can-
yon section, Cache County, Utah, USA, Madison
Limestone, Early Osagean, Bed 36 (USNM 186272);
Fig. 11 - Landelies Formation, late Hastarian (forami-
niferal zone Cf1f), Gendron-Celles Station, spl. 151
(RC 23312); Fig. 12 - Landelies Limestone, late Has-
tarian (foraminiferal zone Cf1p), Rivage Railroad Sec-
tion, spl. 221h (RC 23226); Fig. 13 - reillustration of
holotype (Zeller, 1957, pl. 79, fig. 16; USNM 186271),
locality and age same as fig. 10.

Fig. 14,15 - Condrustella modavensis (Conil and Lys, 1967),
emend. herein, near-sagittal sections, Kosva Quarry
near Shirokovsky settlement, Permskaya Oblast’,
Russia, Kosvinsky Horizon. Fig. 14 - spl. 11 (SUI
97953); Fig. 15 - spl. 18 (SUT 97954).

Fig. 16 - Septatournayella segmentata (Dain, 1953), sagittal
section, lower Yvoir Formation, late Hastarian (for-
aminiferal zone Cf1y), Royseux Railroad Section, spl.
64 (RC23414).

Fig. 17 - Uviella aborigena Ganelina, 1966, incomplete near-

sagittal section, Landelies Formation, late Hastarian
(foraminiferal zone Cf1pB), Tournai, CCB Drillhole,
spl. 809 (RC 16431).
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Crassiseptella inflata (Zeller, 1957)
Pl 3, figs 1, 2?, 3-7

1957 Plectogyra inflata Zeller, p. 699-700, pl. 79, fig. 18.

1964 Plectogyra bulbisepta Conil & Lys, p. 171, pl. 25, fig. 500.

1964 Plectogyra parakosvensis var. struniana Conil & Lys, p.
202-203, pl. 34, fig. 664 only.

1967 Plectogyra parakosvensis subsp. clavaesepta Conil & Lys,
p. B405-B406, pl. 1, fig. 6, pl. 2, figs. 18, 19.

1968 Endothyra skippae Armstrong, new name for Plectogyra
inflata Zeller, 1957, p. 54.

1968 Not Endothyra skippae Armstrong, p. 54, pl. 8, figs. 6, 9.

1968 Endothyra parakosvensis subsp. clavaesepta forma minima
Conil & Lys, p. 519-520, pl. 10, figs. 93-95.

1973 Latiendothyra of the group L. parakosvensis (Lipina) -
Verville et al., pl. 3, fig. 9.

1973 Endothyra parakosvensis subsp. clavaesepta (Conil & Lys)
- Chabot, pl. 1, fig. 1?

Dimensions. Volutions: 3 %-5; diameter: 500-
1000 wm; chambers, last volution: 5-7; wall thickness,
last volution: 15-30 um; maximum septal thickness, last
volution: 55 um.

Dimensions of holotype (Zeller 1957, pl. 79, fig.
18). Volutions: about 4 5; diameter: 610 um; chambers,
last volution: 6; wall thickness, last volution: 15 umy;
maximum septal thickness, last volution: 45 pum.

Description. Test interior skew-coiled followed
by one to two nearly planispiral, evolute to partly evo-
lute, rapidly expanding, final volutions. Chambers in-
flated; periphery lobate. Septa high-angled, medium
length and greatly thickened on posterior ends. Small
deposits also fill septal join. Wall differentiated as in
genus but can be altered to single-layered structure.

Remarks. The morphology of this species closely
resembles that of Laxoendothyra parakosvensis (Lipina,
1955) with which specimens of C. inflata have often
been associated. Although both species share a similar
stratigraphic range, L. parakosvensis has short septa de-
void of the posterior thickenings found in C. inflata.
Comparisons between C. inflata and C. tumesepta are
given in the remarks about the latter species. The holo-
type of C. inflata is reillustrated and its dimensions are
given herein because the originally reported diameter
and plate magnification are incorrect (Pohl & Zeller
1973). Chabot (1973) assigned an anomalously large
and thick-walled foraminifer to Endothyra parakosven-
sis clavaesepta that is herein considered a junior syno-
nym of C. inflata. That specimen is queried in the sy-
nonymy but its dimensions and stratigraphic occurrence
are not included in the description. The identification of
the specimen on Pl. 3, fig. 2, is also qualified because the
coiling of the last volution is tighter than in typical C.
inflata, although it may be an incomplete or immature
example.

Mississippian foraminiferal specialists have gener-
ally considered Plectogyra Zeller, 1950, to be a subjec-
tive synonym of Endothyra following an ICZN ruling

(China 1965) on the status of the latter genus. Arm-
strong (1968) proposed the replacement name En-
dothyra skippae for P. inflata Zeller, 1957, because the
trivial name was preoccupied by E. inflata Lipina, 1955
(also by E. inflata Morozova, 1949). As neither of these
inflata species is included within Crassiseptella, Zeller’s
species name remains available for use with that genus.

Occurrence. The species is known from the late
Kinderhookian Series (late early Tournaisian) in the
Madison Limestone of Utah and Wyoming, western
United States (Zeller 1957; Verville et al. 1973); the
upper part of the Hastarian Stage (late early Tournai-
sian) in the Landelies Formation of Belgium (Conil &
Lys 1964, 1967; Conil et al. 1991; Fig. 2); and the Cher-
epetsky Horizon (late early Tournaisian) in the Pricas-
pian region of Kazakhstan (this paper; Brenckle, unpub-
lished information).

Crassiseptella tumesepta (Zeller, 1957)
DL 3, figs 8-13

1957 Plectogyra tumesepta Zeller, p. 698, pl. 79, figs. 16, 17.

1957 Granuliferella tumida Zeller, p. 696-697, pl. 77, fig. 22
only.

1984 Endothyra parakosvensis septima Malakhova-Conil in Shi-
lo et al,, pl. 20, figs. 98, 99. [According to Conil (personal communica-
tion to senior author, 1984) these specimens were intended to be iden-
tified as Endothyra parakosvensis aff. claveseptata (Conil & Lys), but
the names were transposed in the plate caption.]

Dimensions. Volutions: about 4-5; diameter: 600-
1100 wm; chambers, last volution: 8-10; interior dia-
meter, proloculus: up to 55 um; wall thickness, last vo-
lution: 15-30 wm; maximum septal thickness, last volu-
tion: 40-80 um.

Dimensions of holotype (Zeller 1957, pl. 79, fig.
16). Volutions: >3; diameter: 800 um; chambers, last
volution: about 10; wall thickness, last volution: 20-25
um; septal thickness, last volution: 45-60 pm.

Description. Initial volutions skew coiled; at least
the last two are planispiral. Coil expansion steady and
moderate. Chambers mildly inflated; periphery smooth
to slightly lobate. Septa short to medium in length and
at moderately high angle to wall. Massive secondary
deposits cover posterior ends of septa and smaller but
well developed deposits fill the septal joins. Wall struc-
ture and aperture as in C. inflata.

Remarks. This species differs from C. inflata in
having less coiling distortion in the outer volutions,
more chambers in the last volution, a slower rate of
coiling expansion, smoother periphery and more mas-
sive septal deposits. The holotype is reillustrated and its
dimensions are given herein because Zeller (1957) in-
correctly reported the size and magnification (Pohl &
Zeller 1973). The paratype is also figured to show the
morphology of the innermost chambers. Both it and the
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specimen listed under Granuliferella tumida in the sy-
nonymy are considered to be immature. Because axial
sections of C. tumespta have not yet been identified, the
coiling profile in that orientation is unknown.

“Septatournayella” recta Lebedeva, 1954, resem-
bles C. tumesepta except for fewer chambers (7-8) in the
last volution and a completely planispiral coil. The dif-
ferentiated wall structure and posterior septal deposits
distinguish it from true Septatournayella but the species
cannot be accomodated within Crassiseptella which is
nonplanispiral. ”S.” recta occurs in late Tournaisian beds
of the Kuznets Basin in western Siberia.

Occurrence. Crassiseptella tumesepta comes from
the late Kinderhookian Series (late early Tournaisian) in
the Madison and Joana limestones of Utah, western
United States (Zeller 1957); the Mol Suite (late early
Tournaisian) of far eastern Russia (Shilo et al. 1984);
and the upper part of the Hastarian Stage (late early
Tournaisian) in the Landelies and lower Yvoir forma-
tions of Belgium (Fig. 2).

Family Forschiidae Dain, 1953, nom. trans. Grozdilova
& Lebedeva, 1954

Genus Condrustella Conil & Longerstaey in Conil &
Lys, 1977, emend. herein
Type species: “Mstinia” modavensis Conil & Lys, 1967

1989 Eomstinia Lipina, p. 42.

Description. Initial coiling tight and skew, fol-
lowed by 1-1 %2 rapidly expanding, involute, planispiral
volutions. Few chambers asymmetrical or teardrop-
shaped as in the chernyshinellins; rapidly inflated at
the join and flattened toward the end of the septum.
No secondary deposits. Wall thick, agglutinated with a
thin, inner microgranular layer. Aperture a simple basal
opening.

Remarks. This genus is an important element in
transitional Tournaisian-Visean foraminiferal assem-
blages but its potential for regional correlation has not
been realized because the morphology has been misun-
derstood. “Mstinia” modavensis, the type species of
Condrustella, was originally described as cribrate (Con-
il & Lys 1967) and that feature was incorporated into
Conil and Longerstaey’s description of the genus. In a
later publication Conil et al. (1980) redescribed Con-
drustella with a simple rather than cribrate aperture
without explaining the reason for the change in diagno-
sis, and Loeblich & Tappan (1987) incorporated that
change also without comment in their description of
the genus. The type specimens of C. modavensis occur
in the peloidal- and crinoidal-rich limestone of the Flé-
malle Member of the Longpré Formation in Belgium.
Cribration in these specimens consists of two openings

in the apertural face not the multiple openings asso-
ciated with typically cribrate forms. Because the fortui-
tous entrapment of peloids or shell debris in the aper-
tural opening could account for the observed morphol-
ogy and because cribration does not occur in Condrus-
tella from other localities, we reject a cribrate aperture
as characteristic of the genus and emend its description
to include forms with simple, basal apertures. Other

PLATE 4

Magnifications X75. Thin section catalogue numbers (RC) are in
parentheses.
Correlation of Conil foraminiferal zones is shown in Fig. 2
Fig. 1-5 - Uwiella aborigena Ganelina, 1966, lower Yvoir For-
mation, late Hastarian (foraminiferal zone Cf1y), all
from Royseux Railroad Section, spl. 64 except as
noted. Fig. 1 - sagittal section (RC 23151); Fig. 2 -
sagittal section (RC 23389); Fig. 3 - near-sagittal sec-
tion, Modave, Huy Road Section, spl. 124 (RC
21190); Fig. 4 - near-axial section (RC 23423); Fig.
5 - near-axial section (RC 23387).
Fig. 6, 8, 9, 13 - Palaeospiroplectammina  tchernyshinensis (Lipina,
1948), sagittal and near-sagittal sections. Fig. 6 -
Royseux Railroad Section, spl. 64 (RC 23193), Fig.
9 - Royseux Railroad Section, spl. 64 (RC23422), and
Fig. 13 - Royseux Railroad Section, spl. 63h (RC
23210), all from lower Yvoir Formation, late Hastar-
ian (foraminiferal zone Cf1y); Fig. 8 - Landelies For-
mation, late Hastarian (foraminiferal zone Cf1p),
Gendron-Celles Station, spl. 140 (RC 23308).

Fig. 7 Palaeospiroplectammina globata Lipina, 1965, tan-

gential-sagittal section, Landelies Formation, late
Hastarian (foraminiferal zone Cf1f}), Gendron-
Celles Station, spl. 150 (RC 23297).

Fig. 10 - Septaglomospiranella sp., sagittal section, lower
Yvoir Formation, late Hastarian (foraminiferal zone
Cf1y), Royseux Railroad Section, spl. 65 (RC 23218).

Fig. 11 Sphaerinvia piai Vachard, 1980, incertae sedis, ran-

dom section, Landelies Formation, late Hastarian
(foraminiferal zone Cfla"), Leignon Station Quarry,
spl. 1 (RC 417).

Fig. 12 Tournayellina beata (Malakhova, 1956), near-sagittal

section, Hastiere Formation, early Hastarian (fora-
miniferal zone Cfla’), Engihoul Quarry, spl. 3b (RC
24152).

Inflatoendothyra sp., near-sagittal sections, Hastiere
Formation, early Hastarian (foraminiferal zone
Cfla'). Fig. 14 - Rivage Railroad Section, spl.184c
(RC 20510), Fig. 15 - Dolhain Railroad Section,
spl. 3/8, (RC 1506), Fig. 16 - Dolhain Railroad Sec-
tion, spl. 6¢ (RC 20688), Fig. 17 - Royseux Railroad
Section, spl.146 (RC 20488), Fig. 18 - Rivage Rail-
road Section, spl. 184b (RC 20535).

Fig. 19 - Endospiroplectammina nana (sensu Lipina, 1955),

Fig. 14-18

near-sagittal section, lower Yvoir Formation, late
Hastarian (foraminiferal zone Cfly), Royseux Rail-
road Section, spl. 65 (RC 23201).



Mississippian foraminifers from Belgium 209




210 Brenckle P. L. & Hance L.

species within Condrustella include C. chusovensis (Li-
pina 1989).

Lipina (1989) established the genus Eomstinia for
specimens that resemble Condrustella but have simple
apertures. Because Condrustella was originally de-
scribed as cribrate, she reclassified it as a subgenus with-
in Mstinia Dain, 1953, and the combination Mstinia
(Condrustella) has been adopted in the latest Russian
classification scheme for Mississippian foraminifers
(Rauzer-Chernousova et al. 1996). We, however, prefer
to synonymize Eomstinia under Condrustella because
the type species of the genera, E. shirokensis and C.
modavensis, have identical morphologies, wall struc-
tures and stratigraphic ranges. It seems illogical to sepa-
rate the two genera based only on the spurious cribra-
tion of Condrustella.

Because of the teardrop chamber shape Condrus-
tella was classified within the Subfamily Chernyshinel-
linae of the Family Tournayellidae (Conil et al. 1980)
and Eomstinia within the same subfamily but as part of
the Chernyshinellidae (Lipina 1989; Rauzer-Chernou-
sova et al. 1996). These associations overlook the fact
that the wall structure of Condrustella is thick, granu-
lar/agglutinated, more like that of the Forschiidae than
the microgranular wall of typical chernyshinellins. The
ancestry of Condrustella possibly can be traced to Eo-
chernyshinella (sensu Lipina, 1965), a taxon that was
considered a subgenus of Chernyshinella but has a
thick, granular wall. Lipina (1989) created the Subfamily
Mstiniinae to include supposedly cribrate Condrustella.
That subfamily may be appropriate for Condrustella as
emended herein but it should be shifted to the Forschii-
dae from the Chernyshinellidae in which it is now
placed (Rauzer-Chernousova et al. 1996). In fact the
classification of “tournayellids” s. 1. needs to be reeval-
uated to reflect similarities in wall structures that are
now combined in disparate suprageneric groupings
(see remarks about Carbotarima in Brenckle 2004).

Occurrence. Late Tournaisian to Early Visean
beds in Belgium, France, Middle and North Urals,
far eastern Russia, Ukraine, northern Iran, and South
China.

Condrustella modavensis (Conil & Lys, 1967),
emend. herein
Pl 3, figs 14, 15

1967 “Mstinia” modavensis Conil & Lys, p. B398-B399, pl. 2,

figs. 10-13.
1973 “Mstinia” modavensis Conil & Lys - Bozorgnia, p. 61-62,
pl. 8, figs. 4, 5.

1977 Condrustella modavensis (Conil and Lys)-Conil & Lys, pl.
5, figs. 85 (=Conil and Lys 1967, pl. 2, fig. 10), 86?

1981 Condrustella modavensis (Conil and Lys)-Conil et al., pl.
2, fig. 33.

1982 Condrustella modavensis (Conil and Lys)-Groessens et al.,
pl. 12, figs. 19, 20? 21? (=Conil and Lys 1977, pl. 5, fig. 86).

1984 Condrustella modavensis (Conil and Lys)-Shilo et al., pl.
23, figs. 154-157.

1989 Condrustella modavensis (Conil and Lys)-Mansy et al., pl.
7, fig. 28.

1989 Condrustella modavensis (Conil and Lys)-Conil et al., pl.
2, figs. 30?, 312, 38-40.

1991 Condrustella modavensis (Conil and Lys)-Pelhate et al., pl.
3, figs. 21-24.

1989 Eomstinia shirokensis Lipina, p. 42, pl. 3, figs. 1-8.

Dimensions. Volutions: about 3-3 5 diameter:
450-950 wm; width (one specimen): 430 um; width/dia-
meter (one specimen): 0.67; chambers, last volution: 3-5;
wall thickness, last volution: 25-90 um (generally
around 50 um).

Description. See that for the genus.

Remarks. C. chusovensis (Lipina, 1989) differs in
its greater chamber count (5-7 in the last volution),
more irregularly shaped chambers and generally thinner
wall. Some specimens assigned to C. modavensis in
Conil and Lys (1977), Groessens et al. (1982) and Conil
et al. (1989) have larger diameters than typical forms or
are evolutely coiled. They are queried in the synonymy
and their dimensions and stratigraphic occurrences are
not included in the description. These specimens have
thicker walls and more regularly shaped chambers than
C. chusovensis.

Malakhova (1954) described the species Haplo-
phragmella didona from the Late Tournaisian of the
Middle Urals. Although Haplophragmella is rectilinear
and cribrate in the adult stage, she chose a coiled speci-
men, presumably a juvenile, as holotype. This specimen
closely resembles C. modavensis. It could have priority
but on the material available it is impossible to tell if the
holotype of H. didona represents a mature Condrustella
or juvenile bimorphic form. A paratype of another Late
Tournaisian species, Haplophragmella arctica Malakho-
va, 1956 (pl. 8, fig. 1), also looks like C. modavensis
except that the septa are not as well developed. It may
better be assigned to the coiled, pseudoseptate genus
Eocribrella Lipina, 1989. Brazhnikova & Vdovenko
(1973, pl. 10, fig. 3) illustrated an Endothyrina moda-
vensis (Conil & Lys) from beds equivalent to the Tulsky
Horizon (early late Visean) in the Dneipr-Donets Basin
of Ukraine. This is an unusually young occurrence for
the species, suggesting that the specimen may be the
immature portion of a bimorphic test belonging to
Haplophragmella or a lituotubellid.

Occurrence. Ivoirian and early Moliniacian (Late
Tournaisian) Martinrive, Longpré, Waulsort and Lens
formations in Belgium (Conil & Lys 1967, 1977; Groes-
sens et al. 1982; Conil et al. 1989; Mansy et al. 1989; Fig.
2); Viosne Limestone of the Laval Basin, France (Pel-
hate et al. 1991), and the Grives and Godin formations
at Avesnois, France (Conil et al. 1981); Kizelovsky to
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Pester’kovsky (=Radaevsky) horizons (late Tournaisian-
early Visean) of the Middle and North Urals (Lipina
1989; Brenckle 1997); late Tournaisian Sikambr suite,
Elergetkhyn area, far eastern Russia (Shilo et al. 1984);
and early Visean Mobarak Formation, Gaduk section,
Alborz Mountains, Iran (Bozorgnia 1973). The species
may also occur in the Yintang and Baping formations
(late Tournaisian-early Visean) in the Guangxi Autono-

mous Region of South China (Hance, unpublished in-
formation).
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