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Abstract 

A reappraisal of the biserially coiled Palaeozoic Biseriamminoidea leads to revise the so-called 
primitive Biseriamminidae, the possibly transitional family Koktjubinidae and the typical 
Globivalvulinidae. The superfamily Biseriamminoidea belongs to the Foraminifera (class) Fusulinida 
(order) Endothyrina (suborder). The following Biseriamminidae are discussed: Biseriammina and 
Lipinella (Biseriammininae); Dariopsis, and Globochernella (Dariopsinae); the Koktjubinidae: 
Koktjubina, Dzhamansorina, and Admiranda. Globispiroplectammina, assigned by some authors to 
the Biseriamminoidea, is excluded from this group and related to Spireitlina. The stratigraphical dis-
tribution of the Biseriamminidae is limited to the Mississippian (Tournaisian and Visean); the 
Koktjubinidae can survive up to the Moscovian. The Globivalvulinidae (?latest Tournaisian; late 
Visean-latest Permian) are subdivided here into four subfamilies: Globivalvulininae, 
Paraglobivalvulininae, Dagmaritinae, and Paradagmaritinae, especially developed in the late Middle 
and Late Permian. The following genera are listed: Biseriella, Globivalvulina, Tenebrosella, 
Charliella, Siphoglobivalvulina, Retroseptellina, Septoglobivalvulina, Paraglobivalvulina, 
Paraglobivalvulinoides, Urushtenella, Sengoerina, Dagmarita, Bidagmarita, Louisettita, 
Paradagmarita, Siphodagnuirita, Paradagmaritopsis, Paradagmaritella, Paradagmacrusta and 
Paremiratella. The biozones based on the Permian genera are generally short and precise, while the 
stratigraphical importance of Globivalvulina sensu lato must be clarify, especially during the 
Pennsylvanian. Some palaeobiogeographical data are provided, which prove the close relations of 
Iran and China, at least during the Late Permian but probably also during the entire Carboniferous and 
the Early and Middle Permian. 
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Resumen 

La revision de los foraminiferos paleozoicos que presentan un enrollamiento biserial ha dado como 
resultado la enmienda de las familias Biseriamminidae, Koktjubinidae y de las formas tfpicas que se 
consideran aquf como Globivalvulinidae emend. Todas estas familias plantean muchos problemas de 
definicion, h'mites genericos y de mono o polifiletismo, es decir, de taxonomia en general. Los 
Biseriamminidae son parte de estas formas del suborden Endothyrina que poseen una pared micro-
granular sencilla o gruesa, a veces con aglutinado calcareo. Se describen los siguientes generos: 
Biseriammina, Lipinella, Dariopsis y Globochernella. Se han detectado tendencias intermedias entre 
los Koktjubinidae: Koktjubina, Dzhamansorina, Admiranda, que fueron muchas veces confundidas 
con Biseriella o Biseriammina sensu lato. La distribucion estratigrafica de los Biseriamminidae queda 
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limitada al Tournaisiense y al Viseense; los Koktjubinidae son siempre raros, aunque estan presentes 
desde el Viseense-Serpukhoviense hasta al Bashkiriense-Moscoviense. El tercer grupo esta constitui-
do por la familia Globivalvulinidae, recientemente dividida en cuatro subfamilias: Globivalvulininae, 
Paraglobivalvulininae, Dagmaritininae y Paradagmaritininae. Los generos siguientes son menciona-
dos: Biseriella, Globivalvulina, Tenebrosella, Siphoglobivalvulina, Charliella, Retroseptellina, 
Septoglobivalvulina, Paraglobivalvulina, Paraglobivalvulinoides, Urushtenella, Dagmarita, 
Bidagmarita, Louisettita, Crescentia, Siphodagmarita, Paradagmarita, Paradagmciritopsis, 
Paradagmaritella, Paradagmacrusta and Paremiratella. Finalmente, se indica la importancia bioes-
tratigrafica y palaeobiogeografica de los tres grupos, y los problemas que tendran que ser resueltos en 
proximos trabajos. 

Palabras clave: Foraminfferos, Permico, Carbonffero, Taxonomi'a, Bioestratigraffa, 
Paleogeograffa. 

INTRODUCTION 

The biserially coiled Foraminifera are rare from 
the Triassic to Holocene. Recently, Tyszka (2006, p. 
8), in his r ev i ew of the t ypes of g rowth of 
Foraminifera, indicated: "even 'coiled biserial' forms, 
that seem to be nonexistent (. . .) are known from rea-
lity (sic) as Plectorecurvoides ( . . . ) or the whole 
superfamily Cassidulinacea". This author has only 
forgotten the existence of a group which was relati-
vely w i d e s p r e a d du r ing the C a r b o n i f e r o u s and 
Permian, namely the Biseriamminoidea. Their ontoge-
nesis is probably the most complicated to reconstruct 
among Palaeozoic Foraminifera but they can be com-
pared with the modern Cassidulina or Cassigerinella 
(see Fig. 1. 1-5), and considered as "similar to a 
Textularia co i l ed a long one of its grea t s i d e s " 
(Reichel, 1946, p. 549). Several genera of the group 
remain problematic because of their rare occurrences 
in the geological series, and the difficulty to combina-
te the complementary sections: axial, transverse, tan-
gential to the apertures, and subaxial showing the 
elements of endoskeleton. The biostratigraphic value 
of this group was probably underestimated in the 
Carboniferous (e.g., Perret, 1993; Pinard & Mamet, 
1998). In term of palaeobiogeography and biostrati-
graphy, the group seems to be fundamental during the 
Permian times (Gaillot, 2006; Gaillot & Vachard, sub-
mi t t ed ; Ga i l lo t et al., s u b m i t t e d a, b) . The 
Carboniferous genera of Marfenkova (1991) were 
neglected for a long time, but they now appear as 
potentially useful. The aim of this preliminary paper 

is a reappraisal of the group and a discussion of very 
important problems in its history: (1) the origins; (2) 
the Visean/Serpukhovian lineages; (3) the nomencla-
tural problem of the genus Globivalvulina and its 
limit with "Biseriella"; (4) some specific and generic 
problems of Pennsylvanian globivalvulinids; (5) the 
Pennsylvanian-early Cisuralian acme; (6) the decrease 
in diversity during the late Cisuralian-Early/Middle 
Guadalupian; (7) the possible causes of the flourish-
ment during the Lopingian and the behaviour of the 
group at the Permian-Triassic Boundary. 

PREVIOUS WORK 

The history of the taxonomical descr ipt ion of 
group is well known (see Palmieri, 1988; Pinard & 
Mamet, 1998). The first species was created by Brady 
(1876) under the name Valvulina bulloides, and the 
genus Globivalvulina was erected by Schubert (1921). 
Chernysheva (1941) created the genus Biseriammina 
and the second species of Globivalvulina, G. parva, 
was later described by Chernysheva (1948). Then, 
f ive milestone studies were published by Reichel 
(1946) , P l u m m e r (1948) , M o r o z o v a (1949) and 
Reitlinger (1949, 1950), mainly concerning the late 
Tournaisian, middle Pennsylvanian, and Early and 
Late Permian species. The last important group of 
Carboniferous species of Globivalvulina were publis-
hed by Konova lova (1962) , and a synthes is was 
finally provided by Pinard & Mamet (1998). The 
genus Biseriella wa rmly a d v o c a t e d by M a m e t , 
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FIGURE 1-Comparison between the coilings of Globivalvulina (1-2) and Cassigerinella (3-5). 1-2, Globivalvulina sp. Two spe-
cimens in dorsal view (collection BJazejowski, ZPAL F.56/I/SPI-6), Spitsbergen, Kapp Starostin Formation, Late Permian. 
Scale bars = 0.200 mm. 3-5, Cassigerinella boudecensis Pokorny, 1955 sensu Li Quianyu, 1986. Three dorsal views showing 
three types of coiling (more or less twisted) and the apertures. Cipero Formation, Trinidad, Miocene, P21 zone. (3 = PI. 1, 
Fig. 1, x 250; 4 = PI. 1, Fig. 2, x 170; 5 = PI. 1, Fig. 4, x 170). 

Brenckle or Groves was often quoted in the studies 
during the seventies. An interesting but controversed 
con t r i bu t ion was g iven by M a r f e n k o v a (1991) . 
Diverse Permian genera were described between 1965 
and 1981 by Rei t l inger (1965) , Lys & Marcoux 
(1980) and by workers of the "Geneva school" (e.g., 
Bronnimann, Zaninetti , Altiner, Jenny-Deshusses) 
wi th new g e n e r a such as Dagmarita, 
Paraglobivalvulina, Paraglobivalvulinoides, and 
Paradagmarita. The genera Tenebrosella Villa & 
Sanchez de Posada, 1986 and Verispira Palmieri , 
1988, later described, remain poorly mentioned in the 
literature. Recent contributions were published by 
Altiner (1997, 1999), Altiner & Ozkan-Altiner (2001), 
Mohtat-Aghai & Vachard (2003, 2005), and Brenckle 
(2005). A revision of the Late Permian taxa has been 
prepared by Gaillot (2006) and Gaillot & Vachard 
(submitted). 

The great micropalaeontological treatises and/or 
important revisions successively analyzed the bise-
riamminoids as follows: 

1. Sigal (1951) in Piveteau's Treatise assigned (p. 
174) Biseriammina to the (Textulariida) Lituolinae 
while Globivalvulina was attributed (p. 164) to the 
Tetrataxinae. 

2. Orlov's Treatise (1959) listed only one family: 
Biseriamminidae with two genera: Biseriammina and 
Globivalvulina. 

3. Loeblich & Tappan in Moore's Treatise (1964, p. 
C338) described the unique family Biseriamminidae 
synonimized with Globivalvulinidae, and composed of 
Biseriammina, Globivalvulina, and Olympina Reichel 

(1946). This latter is in fact a nodosarioid similar to 
Robuloides. 

4. Conil et al. (1980) only took into account the 
Visean Biseriamminidae: Biseriammina, Lipinella, 
Biseriella and Globispiroplectammina. 

5. Zaninet t i & Alt iner (1981) cons idered one 
family (Biseriamminidae) subdivided into two subfa-
mi l i e s : B i s e r i a m m i n i n a e : Biseriammina, 
Globivalvulina, Paraglobivalvulina, Biseriella!, 
Globispiroplectammina', and Dagmar i t inae , with 
Dagmarita, Paradagmarita and Louisettita. 

6. Contrary to the Treatise of 1964, the second monu-
mental work of Loeblich & Tappan (1987) was of funda-
mental importance because the authors did not consider 
the Palaeozoic literature (especially Russian) as a hotch-
potch of synonyms. Loeblich & Tappan (1987) subdivi-
ded the family Biseriamminidae into three subfamilies: 
B i se r i ammin inae Chernysheva , 1941 (with 
Biseriammina, Biseriella, Globispiroplectammina, 
Globivalvulina, Lipinella, Paraglobivalvulina, 
Paraglobivalvulinoides); Dagmaritinae Bozorgnia, 1973 
(with Dagmarita and Paradagmarita) and Louisettitinae 
Loeblich & Tappan, 1984 (with only Louisettita). 

7. Rauzer-Chernoussova et al. (1996) described the 
superfamily Biseriamminacea belonging to the order 
Palaeotextulariina, with three families: Biseriamminidae, 
Dagmaritidae and Louisettitidae. The Biseriamminidae 
are composed of Biseriammina, Biseriella, 
Globispiroplectammina, Globivalvulina, Lipinella, 
Paraglobivalvulina, Paraglobivalvulinoides, and 
Tenebrosella. The Dagmar i t idae are l imited to 
Dagmarita and Paradagmarita and the Louisettitidae 
are monogeneric with Louisettita. 



456 REVISTA ESPANOLA DE MICROPALEONTOLOGIA, V. 38, N.° 2-3, 2006 

THE ORIGINS OF THE LINEAGES 

The origins of the group are peculiarly obscure with 
unsolved questions about the mono- or polyphyletism 
and recurring features in wall microstructures (i.e., 
granular versus microgranular wall). Because of the 
particularity of the biserially coiled development com-
bined with the spectrum of microstructural types of 
wall, we accept the monophyletism of the group, and 
therefore, the lineage Biseriamminidae, Koktjubinidae 
and Globivalvulinidae. Another question is: Are rela-
ted forms like Biseriamminidae, Globivalvulinidae, 
Palaeotextulariidae and Tetrataxidae constituting a 
homogenous monophyletic suborder of Fusulinida: 
Palaeotextulariina Hohenegger & Piller, 1975, diffe-
rent f r o m E n d o t h y r i n a or T o u r n a y e l l i n a ? The 
Palaeozoic foraminiferal coilings differ sensibly from 
those of other periods, because biseriate coiled tests 
are numerous, whereas trochospiral forms are only 
known in the superfamily Tetrataxoidea. In fact, these 
particular types of coiling could justified the reality of 
the suborder Palaeotextulariina Hohengger & Piller, 
1975 (more than of the poor arguments of its authors, 
moreover). Nevertheless, because the lineages with a 
terminal biseriate coiling have many unlinked initial 
co i led par ts (e .g . , endo thy r id , c h e r n y s h i n e l l i d , 
haplophragmellid), this order is not admitted here. It is 
more l ike ly that n u m e r o u s E n d o t h y r i n a and 
Tournayellina exhibit a terminal biseriate part and 
Biseriammina is related with a simple granuliferelloid 
Endothyrina (i.e., a representative of the superfamily 
Haplophragmelloidea sensu Rauzer-Chernousova et 
al., 1996). Consequently, Biseriamminoidea should 
be long to the suborder Endo thy r ina , as well as 
Tetrataxoidea and Palaeotextularioidea. 

After its first appearance datum (FAD) in the late 
Tournaisian with Biseriammina uralica Chernysheva, 
1941 and Globivalvulina? bristolensis Reichel, 1946, 
the group seems to disappear almost complete ly 
during the early-middle Visean (e.g., Conil et al., 
1980), a l though some f o r m s are ra re ly p resen t 
(Meissami et al, 1978; Marfenkova, 1991). 

The genus Biseriammina is especia l ly poorly 
known and it was not re-found in the Tournaisian of 
Urals, where subsequent detailed studies were never-
theless performed (e.g., Malakhova, 1956; 1975a, b; 
Lipina, 1965; Brenckle, 1997a). Two explanations are 
possible: (1) Biseriammina is very rare (only one true 
microphotograph of B. uralica was provided in the 
literature; i.e, Grozdilova et al. (1975, PI. 1, Fig. 7) re-
illustrated here Fig. 2.1 and a Biseriammina sp. sensu 
Ganelina (1966, PI. 12, Fig. 17), while many illustra-

tions must be excluded of the genus: Globivalvulina 
uralica sensu Deleau & Marie, 1961 (= Endothyra 
prisca); Biseriammina sp. sensu Sanchez et al., 1991 
(= Plectogyranopsis, Cribrospira or uBibradya")\ 
Biseriammina? sp. sensu Igo & Adachi , 1981 (= 
Globivalvulina eogranulosa)', (2) Biseriammina was 
misinterpreted, because of the great difficulty to com-
binate the transverse, axial and oblique sections. 
Possibly, the transverse sections have been confused 
with endothyroid or chernyshinelloid taxa, and the 
axial ones interpreted as Palaeotextulariidae and/or 
Palaeospiroplectammina. The a b s e n c e of 
Biseriammina, among the isolated spec imens of 
M i c h e l s e n ( 1 9 7 1 ) , is n o t a b l e . C o n s e q u e n t l y , 
Biseriammina might be a teratogenic form of another 
genus (compare with the "double tests" of Recent 
Ammonia illustrated by Stouff et al., 1999, PI. 1, Figs. 
3-5). For example, one of the idealized subtransverse 
sec t ion of C h e r n y s h e v a ( 1 9 4 1 ) l ooks l ike 
Septatournayella pseudocamerata Lebedeva, 1954, 
illustrated by Michelsen (1971, PI. 7, Fig. 1), and 
might be a double test of this species. Furthermore, 
some taxa are diversely interpretable; e.g., Endothyra 
(Birectoendothyra) schlykovae Poyarkov in Lipina 
(1970) from the Tian-Shan (Fig. 2.2) could constitute 
another misinterpreted section of Biseriammina or a 
related genus; this explanation can be also proposed 
for Chernyshinella (Birectochernyshinella) mirabilis 
(L ip ina , 1948), C. (R.) spinosa (L ip ina , 1955), 
"Palaeospiroplectammina" parva (Chernysheva , 
1940), and P. ? sibirica (Lebedeva, 1954) (reproduced 
here Fig. 2. 3). In this case, many forms considered as 
uncoiled biseriate are probably entirely biseriate, 
including the initial coiled part, not only endothyroid 
or chernyshinelloid as traditionally to a teratogenic 
form interpreted. In general, this interpretation could 
explain the several Palaeozoic "Spiroplectammina " 
that were never re-found after their creation. 

As Biseriammina, Globivalvulina? bristolensis 
seems to be poorly known and/or endemic. It is inde-
ed only described from England (e.g., Reichel, 1946; 
Austin et al., 1974), eastern Ireland (Devuyst, 2006, 
Fig. 4. 26. 15-18, 21-22), Belgium (Hance et al., 
1981; Devuyst, 2006, Figs. 2.29. 1-2; 2.32. 2-4, 8-10) 
and northern France (Avesnois; Mansy et al., 1989). 

Concerning the last ap pearance datum (LAD) of 
"Globivalvulina?" (= Biseriella auctorum), considered 
here as the first typical globivalvulinid, three hypothe-
ses are proposed (Fig. 3 A-C): 

1) Traditionally, the authors admit the l ineage 
Biseriammina-Globivalvulinal bristolensis- Globi-
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FIGURE 2-Biseramminidae and Koktjubinidae. 1. Biseriammina uralica Chernysheva, 1941 according to Grozdilova et al., 1975 
(PI. 14, Fig. 7), transverse section. 2, Endothyra (Birectoendothyra) schlykovae Poyarkov in Lipina, 1970, holotype, subtrans-
verse section (from Lipina, 1970, PI. 1, Fig. 13) considered here as a possible equivalent of Biseriammina, Badamski Horizon, 
late Tournaisian, Tian-Shan. 3, Palaeospiroplectammina (?) sibirica (Lebedeva, 1954) sensu Lipina 1965 (PI. 24, Fig. 19), as 
another possible equivalent of Biseriammina, holotype, subtransverse section, lower part of Denisov limestones, Kuznetsk 
Basin. 4, Lipinella notata Malakhova, 1975b (from PL 3, Fig. 14, holotype, Ust-Grekhovsky horizon (early Visean), southern 
Urals (Khudolaz river), Russia. 5-6, Dariopsis curviseptum Malakhova, 1975b, 5, transverse section (= PI. 2, Fig. 7), 6, axial 
section (= PI. 2, Fig. 12), Gusikhinsky horizon, southern Urals, Russia. 7, Globochernella braibanti Hance, 1983 (= PI. 2, Fig. 
10), holotype, transverse section, Braibant, Condroz (Belgium), early Visean (Cf4). 8, Globochernella overlaui Hance, 1983 
( - PI. 2, Fig. 5), holotype, transverse section, Braibant, Condroz (Belgium), early Visean (Cf4). 9, Koktjubina? sp. 1 = 
Globospiroplectammina (sic) windsorensis (Mamet, 1970) sensu Brenckle, 1997b (= PL 4, Fig. 13), late Visean, Battleship, 
Nevada (USA). 10, Dzhamansorina grata Marfenkova, 1991, paratype, transverse section, middle-late Visean, Kazakhstan. 11, 
Admiranda convexa Marfenkova, 1991, holotype, axial section, Serpukhovian, Kazakhstan. 12-18, Dzhamansorina sp. 1 (= 
Globispiroplectammina sp. nov. of Laloux, 1988), 12, transverse section (= PL 1, Fig. 14), 13, frontal subaxial section. (= PL 
1, Fig. 15), 14, transverse section (= PL 1, Fig. 16), 15, sagittal subaxial section (= PL 1, Fig. 19), 16, transverse section (= PL 
1, Fig. 21), 17, transverse section (= PL I, Fig. 22), 18, Sagittal axial section (= PL 1, Fig. 20). 19-21, Koktjubina? sp. 2, 19 = 
Biseriella? exotica sensu Rich (1980, PL 4, Fig. 16), Chesterian, Bangor Limestone, Alabama, USA, 20-21 = Biseriella parva 
sensu Rich, 1980. 20, axial section = PL 5, Fig. 7, 21, Transverse section = PL 5, Fig. 10, Chesterian, Bangor Limestone, 
Alabama, USA. 22-23, Dzhamansorina sp. 2 = Biseriella parva sensu Rich, 1982, 22 = PL 1, Fig. 17. 23 = PL 1, Fig. 18 (com-
pare also with "undetermined Biseriamminidae" sensu Mamet, 1970, PL 1, Fig. 5), latest Visean or earliest Serpukhovian, 
Georgia (USA). Scale bars: 0.100 mm. 
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FIGURE 3-Hypotheses on the lineages of Biseriamminoidea. A, classical interpretation. B, consensual hypothesis. C, most pro-
bable phylogeny. 

valvulinal parva-Globivalvulina bulloides- the diver-
se forms of globivalvulinids. The Koktjubinidae are 
not included in this lineage but can correspond to 
another branch diverging from Biseriammina (Fig. 
3A). On the other hand, the transitional stages are 
apparently absent (a) between Biseriammina and 
Globivalvulina? bristolensis; (b) between G.? bristo-
lensis and G.? parva (see Conil et al., 1980 for this 
latter absence). 

2) As G. ? bristolensis and G? parva are very simi-
lar in coiling and size (and also herein G.? aff. bristo-
lensis: Fig. 4. 6-8), and both distinct of Biseriammina 
(as already partly indicated by Palmieri, 1988, p. 32), 
a double origin can be proposed. The first lineage 
would comprise forms mainly with coarsely granular 
wall: the Biseriamminidae with the Biseriammininae 
and Koktjubininae. The second lineage would be 
composed of forms exhibiting a microgranular wall: 
the Globivalvulinidae. Some exceptions exist with 
Dzhamansorina in the f i r s t l i neage and 
Globivalvulina granulosa in the second one. This 
intermediate hypothesis (Fig. 3B) is admitted here. 

3) As Pseudotaxis is morphologically related to 
"Biseriella" (e.g., Mamet, 1974; Laloux, 1988), with a 
FAD slightly preceeding that of this latter, and because 

many confusions between Pseudotaxis and "Biseriella " 
exist (e.g., different illustrations of Laloux, 1988; Conil 
et al., 1980; Vdovenko, 2001; as previously mentioned 
by Vachard & Beckary, 1991 and Brenckle, 2005), 
another filiation is possible (Fig. 3C): (a) on one hand, 
the late Tournaisian Pseudotaxis eominima is the ances-
tor of "BiseriellaT bristolensis (corresponding thus to 
an independent genus whose purely morphological 
characterization seems to be very difficult nowadays), 
(b) on other hand, the late Visean Pseudotaxis brazhni-
kovae gave rise to the latest Visean "Biseriella " parva, 
and then, to the Serpukhovian Globivalvulina and the-
refore, to the true Globivalvulinidae. Conversely, a 
derivation of Biseriammina f rom Granuliferella or 
another genus belonging to the Haplophragmellidae 
sensu Rauzer-Chernousova et al. (1996) is favored 
here. After that, from Biseriammina arise the other 
Biseriamminidae and the Koktjubinidae. 

HOW MANY LINEAGES IN THE VISEAN? 

After its FAD in the late Tournaisian, the group is 
very rarely mentioned in the early-middle Visean 
interval (e.g., Mamet, 1970; Meissami et al., 1978; 


