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Abstract 
The paper discusses a new conception of the foraminiferal system, which con-
stitutes an extensive but rapidly developing group of organisms. In the au-
thor’s view, this system is based on five criteria those of morphological, onto-
phylogenetic, geochronological, paleogeographical, and paleobiogeo-graphical 
ones. The morphological criterion is a cardinal one with regard to the chemi-
cal composition and microstructure of test walls. The rank of the established 
15 subclasses of foraminifera is assigned to the class Foraminifera d’Orbigny, 
1826. Thus, the scientists generalized the data on the foraminiferal studies and 
raised this group of organisms from a rank to a class in comparison with or-
ders in the system known from “Basics of Paleontology” [1]. The phylogeny of 
separate subclasses established on the basis of five foraminifera development 
stages is of great importance because it corresponds to the morphological 
structure and crucial tectonic movements during the Phanerozoic. The studies 
of the morphological peculiarities of the foraminiferal tests are based on the 
various methods elaborated mainly by the author. 
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1. Introduction 

The foraminiferal research has been done since the early XIXth century. The 
most intensive studies of these organisms were made in the XXth century, but 
since the beginning of the XXIst century a number of works devoted to this 
theme have significantly decreased. 

The first investigations began in Western Europe in the 20th of the XIXth cen-
tury. Those were the generalized works done by A. d’Orbigny (1826), A. Reuss 
(1862), Brady (1884), Cushman (1928), Sigal (1952) and others.  

J. Cushman (the USA) is regarded as the creator of the first foraminiferal sys-
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tem, and many other American researchers worked in this direction. For exam-
ple, big reports on these organisms made by A. Loeblich and E. Tappan (1964, 
1987/88) are known.  

In 1930-1940s the foraminiferal research started in the Soviet Union and it was 
associated with the oil areas of Baku. In 1940s the works written by D.M. Rauz-
er-Chernousova and A.V. Fursenko came out. The first national reference book 
called “Basics of Paleontology” [1] was created under the supervision of these 
outstanding scientists. The book presented the first system of the foraminiferal 
subclass with the subdominant orders and some other taxa. 

On the basis of foraminiferal cytoplasm studies A.V. Fursenko determined 
their position in the rank relating to the subclass of the Protozoon Sarcodina 
type. In the subclass of foraminifera (“Basics of Palaeontology” [1] A.V. Fursen-
ko established 13 orders with the subdominant taxa (superfamilies, families, 
subfamilies and genera). American scientists [2] [3] have established of Forami-
niferal System, correspond to order (higher takson).  

Further the improved foraminiferal system came out [4] [5]. In this system, 
N.I. Maslakova took into account the previous research done under the supervi-
sion of the scientists D.M. Rauzer-Chernousova, A.V. Fursenko (“Basics of 
Paleontology” [1], V.I. Mikhalevich [6] [7] [8], Kh.M. Saidova [9]. The works 
written by A. Loeblich and H. Tappan [10], M.A. Kaminski [11] [12] have been 
singled out by the author. These scientists generalized the data on the foramini-
feral cytoplasm studies and raised this group of organisms from a rank to a class. 

The author of the present paper has studied the fossil foraminifera for many 
years [13]-[25] and took part in creation of Foraminiferal System. Also, author 
supports the investigations of N.I. Maslakova and the other scientists who pub-
lished significantly improved systems. But the author has increased the number 
of subclasses (instead 8 now 15) and added many may orders which were earlier 
included in the rank of superfamilies or families in [1]. 

The creation of foraminiferal system is also based on the researches done by 
the author during more 50 years and take into account of investigations above- 
mentioned scientists.  

Thus, with reference to the author, the Foraminifera d’Orbigny class 1826 un-
ifies 15 subclasses. It immediately follows that eight subclasses were established 
by V.I. Mikhalevich, N.I. Maslakova, M.A. Kaminski. In our opinion, Textula-
riata Mikhalevich, 1980 subclass turned out to be combined because it does not 
comply with the established taxonomic criteria. As a result of it, this subclass has 
been removed by author. Instead of Textulariata by Michalevich, 1980 the au-
thor distinguished six subclasses: Astrorhiziata, Ammodisciata, Rzehakiniata, 
Textulariata (the taxon of just the same name but it unifies subdominant or-
ders). Also author added the following subclasses: Ataxo-phragmiata, Orbitoli-
nata, Buliminata, Nummulitiata. Two last subclasses were distinguished by the 
author from the Rotaliata subclass. In doing so, the author of this paper has 
added eight subclasses to the earlier known 8 ones [24] [25]. 

The distinction of all subclasses is based on the peculiarities of the chemical 
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composition of the wall and the morphological structure of shells. Ontophylo-
genetic, geochronological, paleogeographical and paleobiogeo-graphical criteria 
are also taken into account [16] [20]. In during Fanerozoic author has been es-
tabliched 5 stages of Foraminiferal Phylogeny, which correspond to end of tec-
tonic epoches. These stages were base to add 8 new subclasses except known ear-
lier (also 8 subclasses). The new order Haplophragmiida Podobina, 2014 isolated 
from Lituolidae according to their chemical composition, microstructure of the 
wall (agglutinated quartz-siliceous) and the morphological structure of shells are 
assigned as the separate orders in the Ammodisciata Podobina, 2014. As this 
takes place, except morphological peculiarities of shells as well as the above- 
mentioned criteria are also taken into consideration. 

In A.V. Fursenko’s [26] and V. Podobina’s [16] [20] [21] [24] [25] opinions, it 
is not necessary to proceed from only one morphological criterion in order to 
solve the problems of foraminiferal systematics. It is necessary that we should 
take into consideration the total combination of all the above-mentioned five 
criteria. 

The recently published work [27] presents a new foraminiferal classification 
based on the molecular research which results in determining two subclasses and 
one complex. Unfortunately, in our opinion, this technique is not progressive 
because such big orders as Lagenida, Fusulinida and Involutinida came to the 
“incertae sedis” group. 

2. Results of the Investigation 

The author of the present paper has suggested a foraminiferal system in the rank 
of the class d’Orbigny, 1826, including 15 subclasses, 13 of which were known in 
the rank of the order in the system from “Basics of Paleontology” [1]. In its fur-
ther development of the system of these organisms A.V. Fursenko [26] recom-
mended the national researchers to use this basic standard reference book. These 
recommendations served as a basis for the suggested system of the foraminifera 
class where the well-known subdominant orders, rarely subfamilies, families 
were raised in the rank by the Podobina [24] [25] up to fifteen subclasses and 11 
orders added. In doing so, the author of the paper used four above-mentioned 
criteria along with the morphological one in the foraminiferal systematics.  

The author of the paper concerned has been studying the fossil foraminifera 
[13]-[25], supports and adds the research done by N. I. Maslakova [4] [5] deal-
ing with a significantly specified system. As it was mentioned earlier, such a sub-
class, however, which is called Textulariata Mikhalevich, 1980, presented in the 
system of N. I. Maslakova and the classification of agglutinated foraminifera [11] 
[12] includes heterogeneous orders which on the basis of their chemical compo-
sition, microstructure of the wall, and some other criteria (ontophylogenetic, 
geochronological, paleogeographical, paleobiogeographical) can constitute in-
dependent subclasses. In the author’s view, these taxa, or new subclasses by any 
definition correlate partly with the orders which had been earlier suggested un-
der the supervision of D. M. Rauzer-Chernousova and A. V. Fursenko (“Basics 
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of Paleontology” [1] and A.V. Fursenko [26]). As previously noted, the author of 
the present paper increased the number of the subclasses (to 15) and orders to 
11 which had been earlier known in the foraminiferal surveys of the superfami-
lies and families rank [1] [24] [25].  

The proposed system of foraminifera is based on the research done by the au-
thor and the above-mentioned scientists.  

V.M. Podobina’s monograph [25] with 47 foraminiferal plases presents a brief 
description of all subclasses and orders distinguished by the author and the other 
researchers. The descriptions of taxa are accompanied by concise information 
about the morphology of shells, composition and microstructure of a wall, stra-
tigraphic interval of their development, facial assignment and connection with 
definite paleobiogeographical subdivisions.  

As an example, the paper provides the paleontological plates (1 and 2) from  
 
Foraminiferal system (higher taxa) 

Zoa Kingdom. Animals 

Subkingdom Protozoa Goldfuss, 1818 

Protozoan organisms 

Phylum Sarcodina Dujardin, 1838. Sarcodina 

Class Foraminifera d’Orbigny, 1826  

Foraminifera 

1. Subclass Allogromiata Fursenko, 1958  

Order Allogromiida Furssenko, 1958  

2. Subclass Astrorhiziata Podobina, 2014  

Order Astrorhizida Lankester, 1885  

Order Saccamminida Podobina, 2015 

Order Reophacida Podobina, 2014  

3. Subclass Ammodisciata Podobina, 2014  

Order Ammodiscida Fursenko, 1958  

Order Haplophragmiida Podobina, 2014  

Order Lituolida Podobina, 2014  

4. Subclass Lagenata Maslakova, 1990  

Order Lagenida Lankester, 1885  

Order Polymorphinida Wedekind, 1937  

5. Subclass Textulariata Podobina, 2014  

Order Palaeotextulariida Hohenegger et Piller, 1975  

Order Textulariida Lankester, 1885  

6. Subclass Ataxophragmiata Podobina, 2014  

Order Trochamminida Podobina, 2014  

Order Ataxophragmiida Schwager, 1877  

7. Subclass Orbitolinata Podobina, 2014  

Order Orbitolinida Maslakova, 1990  

Order Tetrataxida Podobina, 2014  

8. Subclass Fusulinata Maslakova, 1990  

Order Parathuramminida Mikhalevich, 1980  

Order Moravamminida Maslakova, 1990 

Order Nodosinellida Maslakova, 1990 

Order Endothyrida Furssenko, 1958 

Order Fusulinida Wedekind, 1937 

Order Involutinida Hohenegger et Piller, 1975 

9. Subclass Miliolata Saidova, 1981 

Order Cornuspirida Jirovec, 1953 

Order Miliolida Delage et Heronard, 1896 

Order Soritida Saidova, 1981 

Order Alveolinida Mikhalevich, 1980 

10. Subclass Rzehakiniata Podobina, 2014 

Order Silicinida Podobina, 2014 

Order Rzehakinida Saidova, 1971 

11. Subclass Rotaliata Mikhalevich, 1980 

Order Rotaliida Lankester, 1885 

Order Nonionida Podobina, 2014 

Order Elphidiida Podobina, 2014 

12. Subclass Globigerinata Maslakova, 1990 

Order Globigerinida Lankester, 1885 

Order Heterohelicida Fursenko, 1958 

13. Subclass Buliminata Podobina, 2014 

Order Buliminida Fursenko, 1958 

Order Bolivinitida Podobina, 2015 

Order Pleurostomellida Podobina, 2014 

Order Cassidullinida Voloshinova, 1970 

14. Subclass Spirillinata Maslakova, 1990 

Order Spirillinida Hohenegger et Piller, 1975 

15. Subclass Nummulitiata Podobina, 2014 

Order Orbitoidida Baschkirov et Antonischin, 1974 

Order Nummulitida Lankester, 1885 
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V. M. Podobina’s monography [25] and the descriptions of the Haplophragmii-
da and Lituolida orders of the Ammodisciata Podobina, 2015 subclass (at the 
end of the chapter 2). 

A. V. Fursenko [26] suggested developing and improving the foraminiferal 
system established in “Basics of Paleontology” [1] consisting of thirteen orders 
of the Foraminifera subclass. In connection with the raising of the foraminiferal 
rank to the class [4] [5] [10] [11] [24] [25], V. M. Podobina considers almost all 
thirteen orders of the national reference book as separate subclasses. In addition, 
two new subclasses—Orbitolinata Podobina, 2014 and Rzehakiniata au view, on 
the peculiarities of the chemical composition of a wall and the morphological 
structure of shells. Besides, the ontophylogenetic, geochronological, paleogeo-
graphical and paleobiogeographical criteria are also taken in to account. Ac-
cording to the chemical composition, the wall microstructure (agglutinated, 
quartz-siliceous) and the morphological structure of shells, the new order Hap-
lophragmiida Podobina, 2014 was distinguished from the Lituolida and assigned 
to the Ammodisciata, Podobina, 2014 subclass. As this take place, the other 
morphological peculiarities of shells as well as their above-mentioned criteria 
[16] [18] [19] [20] [21] [24] [25] are also taken into consideration. 

The suggested specified foraminiferal system is much more related to the 
well-known system (“Basics of Paleontology”) [1] which we usually use in eve-
ryday scientific and practical activities.  

In the opinion of A. V. Fursenko [26] and V. M. Podobina [16] [20] [21] [24] 
[25] to solve the problems of foraminiferal systematic using the paleontological 
data there one cannot proceed from only one criterion, as a rule, a morphologi-
cal one. It is necessary that we should take into consideration the total combina-
tion of all above-mentioned five criteria.  

Recently a new foraminiferal classification has been worked out. It is based on 
the molecular research done [26]. Two new classes—those of Globothalamea 
and Tubothalamea Foraminifera in the phylum d’Orbigny, 1826 are also estab-
lished.  

One-chamber forms with organogenic and agglutinated wall are grouped into 
a Monothalamids complex. The Globothalamea class includes multi-chamber 
forms, the chambers of which are of a spherical form. In the Tubothalamea class 
one can single out multi-chamber forms which chambers are of a tubular form. 
In this system among the Monothalamids complex two one-chamber orders 
(Allogromida and Astrorhizida) are established. Several fairly abundant orders 
(Lagenida, Fusulinida and Involutinida) are regarded as “incertae sedis”, that is 
the groups of the forms of unclear systematic position. The suggested system by 
the authors concerned has been created with regard to only one criterion (that of 
a morphological one) based on the data in terms of the molecular composition 
of the foraminifera. Therefore, this classification deserves further thorough in-
vestigations and then it will be possibly considered as one of the reliable systems. 

For example auther of this paper show the description of two orders (Hap-
lophragmiida Podobina, 2014 and Lituolida Podobina, 2014), which were estab-
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lished the first time [24] [25]. On two paleontological plates (1, 2) you may see 
characteristic genera and species of these orders.  

Subclass Ammodisciata Podobina, 2014 
Order Haplophragmiida Podobina, 2014 
[nom. transl. Podobina, 2014 (ex Haplophragmoididae Maync, 1952)] 

The shell is spiral-plane or streptoid, from involut to evolut. During the 2d 
stage of its development the shell is unfold and of a unilinear form; the shell 
opening is basal or septal, singular or multiple, final. The wall is simple, often 
having a pseudo-chitin lining, also agglutinated, and quartz-siliceous. They are 
distributed in terrigenic facies of the Boreal and Arctic circumpolar belts. At 
present to Carbon (Plate 1, images 1-9). 

 

 
Explanation to Plate 1. 1a-1c. Trochamminoides proteus (Karrer). Typical specimen. Modern form; the Mexican Bay coast; х 25 (Loeblich and 
Tappan, 1964). 2a-2c. Labrospira crassimargo (Norman). Holotype. Modern form; Swedish fiords; х 40 (Hoeglund, 1947). 3a-3c. Labrospira 
collyra (Nauss). No. 145. The Upper Cretareous (Turonian); Western Siberia, Omsk region, borehole 13-r, depth interval 10,100 - 10,010 m; х 60 
(Podobina, 1966). 4a-4c. Haplophragmoides canariensis (d’Orbigny). Lectotype No. 398. Modern form; the Atlantic Ocean near the Canary 
Islands; х 60 (Podobina, 1974). 5a-5c. Haplophragmoides rota Nauss sibiricus Zaspelova. No. 167. The Upeer Cretareous (Turonian); Western 
Siberia, Omsk region, Uyskian profile, borehole 20-k, depth 8800 m; х 60 (Podobina, 1966). 6a-6c. Cribrostomoides exploratus Podobina. Holo-
type No. 112. The Upper Cretareous (Santonian); Western Siberia, Tomsk region, Parabel-Chuzic profile, borehole 3-k, depth interval 40,895 – 
39,715 m; х 80 (Podobina, 1966). 7a-7b-7c. Recurvoides contortus Earland. Typical species. Modern form; the Antarctic; х 40 (Loeblich and 
Tappan, 1964). 8a-8b-8c. Recurvoides magnificus Podobina. Holotype No. 110. The Upper Cretareous (Campanian); Western Siberia, Tomsk 
region, Ambarskaya area, borehole 1-r, depth interval 7180 - 7120 m; х 40 (Podobina, 1966). 9a-9b-9c. Adercotryma glomerata Brady. Typical 
species. Modern form; the Atlantic Ocean near Greenland island; х 80 (Loeblich and Tappan, 1964). 

Plate 1. Typical genera and species of order Haplophragmiida Podobina, 2014. 
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Order Lituolida Podobina, 2014 
[nom. transl. Podobina, 2014 (ex Lituolidеa Reuss, 1861)]  

The shell is multi-chamber, spiral-plane or streptoid, involut. During the later 
stage it is of a unilinear form. Its shell opening is simple or complex, cribrose. 
The wall is calcareous with microgranular microstructure, sometimes it is pseu-
do-alveolar. They occur in carbonate or terrigenic facies having carbonate mat-
ter in the Boreal or Tethys ocean belts, Jura—Cretaceous Plate 2.  

3. Foraminiferal Phylogeny 

The author’s work [25] and the present paper provide the results of the phylo-
genetic studies of the foraminiferal subclasses and envisage five stages in their 
development connected with the epochs of the tectogenesis.  

Five major stages in the foraminiferal development are clearly distinguished in 
Figure 1. 

 

 
Explanation to Plate 2. 1a; 2a-2c. Lituola nautiloidea Lamarck. 1—No. 1а (in the TSU collection). The Upper Cretaceous (Campanian); received 
from France (Mendon formation), х 20 (Podobina, 1978). 2—Topotype (in the of Kanzas University, the USA). The Upper Cretaceous (Campa-
nian); France (Mendon formation), х 20 (Loeblich and Tappan, 1964). 3a-3c. Phenacophragma assurgens Applin, Loeblich et Tappan. Holo-
type. The Lower Cretaceous (Albian); the USA (Texas); х 60 (Loeblich and Tappan, 1987/88). 4a-4c; 5a-5c. Stomastoecha plummerae Applin, 
Loeblich et Tappan. 4—Holotype. The Lower Cretaceous (Albian); the USA (Texas); х 40 (Loeblich and Tappan, 1964). 5—Paratype (in the 
Cushman laboratory collection, the USA). The Upper Cretaceous (Campanian); France (Mendon formation), х 20 (Loeblich and Tappan, 1964). 

Plate 2. Typical genera and species of orders Lituolida Podobina, 2014. 
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*Allogromiata and Astrorhiziata subclasses—emergence since the Late Docembrian and existence 
during the Phanerozoic. They give to rise to the Ammodisciata subclass: 1st stage—emergence of 
these three subclasses and existence up to now. 2d stage—emergence of 6 subclasses (4 - 9) with О 
and S, the peak of their activity with D. 3d stage—emergence of 4 subclasses (10 - 13) with T, the 
peak of their activity with J and K. 4th stage—emergence of 2 subclasses (14; 53) in the Late K, the 
peak of their activity in P (Eocene). 5th stage—extinction of 2 subclasses (7; 15) by the Late Eocene, 
emergence of new Globigerinidae taxa. 

Figure 1. Scheme of foraminiferal class phylogeny. 
 

It should be noted that not only extinction but emergence of new taxa of fo-
raminifera are assigned to the geochronological boundary 

The five established stages in the development of foraminifera mainly corres-
pond to the completion of the epochs to the end of tectonic movements.  

Establicshing 5 stages of Foraminiferal Phylogeny been have given opportuni-
ty to establish 15 subclassis, which have their range in development. Each stage 
correspond to end of the tectonic movement Epoch and accoding of shell devel-
opment anther have defined the rank of subclassis. These stages of Foraminiferal 
development have helped to create more natural Foraminiferal System [24] [25].  

4. Conclusions 

The well-known system [25] of the higher taxa (subclasses, orders) of the class 
Foraminifera d’Orbigny, 1826 has been worked out on the basis of the national 
reference book “Basics of Paleontology” [1]. The rank of the foraminifera is 
raised to a class according to the recent research of the cytoplasm of these or-
ganisms [4] [5] [10] [11] [24] [25]. The rank of the orders distinguished in the 
reference book “Basics of Paleontology” [1] is viewed by the author as the sub-
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classes and several subdominant superfamilies and families are treated as orders. 
15 subclasses in class Foraminifera are established by the author (including 8 
subclasses, establishing by the other scientists. One of them Trochamminata is 
wrong and author has written about it). 

The position of the subdominant taxa (superfamilies, families, subfamilies and 
genera) should be specified further on the basis of the research of the separate 
foraminiferal groups. 

The author has succeeded in establishing three orders in the subclass Ammo-
disciata Podobina, 2014 relying on the investigation of the topotypes of separate 
genera which serve as the basis for distinguishing superfamilies, which rank is 
raised to orders [16] [24] [25]. In the author’s opinion, such analogous superfa-
milies and later on possibly orders may be established in the subclass Ataxoph-
ragmiata Podobina, 2014, where the existence of twin genera [23] has already 
been repeatedly proved. They differ in their chemical composition, wall micro-
structure, morphological structure of shells along with some other known crite-
ria. 

In establishing the new subclasses the author sought to follow the system 
formed under the supervision of D.M. Rauzer-Chernousova and A.V. Fursenko 
[1] with the hope of further investigation which will be based on the national 
classification. The author has also used separate taxa, mainly genera from the 
well-known American system [2] [3].  

Consequently, in the process of studies and correlation of the foraminifera 
using the well-established criteria, the suggested foraminiferal system will be 
improved. In doing so, it is necessary that we should take into account the data 
on the chemical composition, and wall microstructure. A complex of criteria 
with due regard for the morphological structure will provide an opportunity to 
establish much more natural and valuable foraminiferal system.   
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