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Abstract. The present article is the second part of two contributions presenting the taxonomy of planktonic foraminiferal assem­
blages from the Paleocene and Eocene in the Lom depression. Taxonomical descriptions of 24 species belonging to 7 genera (Hantkenina 
Cushman, 1924 – 3 species, Acarinina Subbotina, 1953 – 11 species, Mоrozovella McGowran and Luterbacher, 1964 – 4 species, Igorina 
Davidzon, 1976 – 1 species, Globanomalina Haque, 1956 – 1 species, Pseudohastigerina Banner and Blow, 1959 – 1 species, Turborotalia 
Cushman and Bermudez, 1949 – 3 species), 3 families (HANTKENINIDAE Cushman, 1927, TRUNCOROTALOIDIDAE Loeblich and 
Tappan, 1961, HEDBERGELLIDAE Loeblich and Tappan, 1961) and 1 superfamily (GLOBIGERINOIDEA Carpenter, Parker and Jones, 
1862) of Suborder GLOBIGERININA Delage and Hérouard, 1896 are given following the classification of Pearson et al. (2006). 15 spe­
cies are first described in Bulgaria.

Keywords: planktonic foraminifera, taxonomy, Paleocene, Eocene, Lom depression.

Резюме. Настоящата статия е втората от две части, посветени на таксономията на планктонните фораминифери от 
Палеоценската и Еоценската серия в Ломската депресия. Представени са таксономични описания на 24 вида,	  принадлежащи 
на 7 рода (Hantkenina Cushman, 1924 – 3 вида, Acarinina Subbotina, 1953 – 11 вида, Mоrozovella McGowran and Luterbacher, 1964 
– 4 вида, Igorina Davidzon, 1976 – 1 вид, Globanomalina Haque, 1956 – 1 вид, Pseudohastigerina Banner and Blow, 1959 – 1 вид, 
Turborotalia Cushman and Bermudez, 1949 – 3 вида), 3 семейства (HANTKENINIDAE Cushman, 1927, TRUNCOROTALOIDIDAE 
Loeblich and Tappan, 1961, HEDBERGELLIDAE Loeblich and Tappan, 1961) и 1 надсемейство (GLOBIGERINOIDEA Carpenter, 
Parker and Jones, 1862) от подразред GLOBIGERININA Delage and Hérouard, 1896 съгласно систематиката на Pearson et al. (2006). 
15 от видовете се описват за първи път в България. 

Ключови думи: планктонни фораминифери, таксономия, Палеоцен, Еоцен, Ломска депресия.

Introduction

The present article is the second part of two contribu­
tions presenting the taxonomy of planktonic foraminif­
eral assemblages from the Paleocene and Eocene in the 
Lom depression. In the following pages are presented 
taxonomical descriptions of 24 species belonging to 7 
genera and 3 families (HANTKENINIDAE Cushman, 
1927, TRUNCOROTALOIDIDAE Loeblich and 
Tappan, 1961, HEDBERGELLIDAE Loeblich and 
Tappan, 1961). 15 species are first described in Bul­
garia. In the present study, the classification of Pearson 

et al. (2006) is applied. The map with the locations of 
the wells studied sections and the correlation scheme 
for the stratigraphic relationships of the Paleogene 
lithostratigraphic units in the Lom depression was pre­
viously published by Seferinov (2017).

Order FORAMINIFERIDA d’Orbigny, 1826
Suborder GLOBIGERININA Delage and Hérouard, 
1896
Superfamily GLOBIGERINOIDEA Carpenter, Parker 
and Jones, 1862
Family HANTKENINIDAE Cushman, 1927

СПИСАНИЕ НА БЪЛГАРСКОТО ГЕОЛОГИЧЕСКО ДРУЖЕСТВО, год. 79, кн. 1–2, 2018, с. 29–50
REVIEW OF THE BULGARIAN GEOLOGICAL SOCIETY, vol. 79, part 1–2, 2018, p. 29–50



30

Genus Hantkenina Cushman, 1924
Type species. Hantkenina alabamensis Cushman, 1924.

Hantkenina lehneri Cushman and Jarvis, 1929
Plate I, 1–2

1929.	 Hantkenina lehneri sp. n.; Cushman and Jarvis, p. 16, 
pl. 3, fig. 8. 

1950.	 Hantkenina (Aragonella) lehneri Cushman and 
Jarvis; Brönnimann, p. 408, pl. 55, figs. 7–8.

1953.	 Hantkenina lehneri Cushman and Jarvis; Subbotina, 
p. 130, pl. 1, fig. 12.

2006.	 Hantkenina lehneri Cushman and Jarvis; Pearson et 
al., p. 240, pl. 8.8, figs. 1–15 (pl. 8.8, fig. 1: original 
illustration of the holotype of Hantkenina lehneri 
Cushman and Jarvis).

Nomenclature. The holotype (Smithsonian Museum 
of Natural History, Cushman Coll., No. USNM 
10071) was collected by Dr. E. Lehner from the 
Eocene, Lowest marl, near source of Moruga River, 
Trinidad.
Material. A few dozens of specimens with excellent 
preservation.
Description. Smooth, normal perforate, nonspinose 
type of wall. Test is planispiral, involute, biumbilicate, 
with 5–6 chambers in the final whorl, increasing rap­
idly in size. The peripheral outline is deeply incised, 
stellate. Early chambers are subtriangular and the final 
2–3 chambers are radially elongated. Each chamber 
of the adult whorl extends into a hollow tubulospine 
(mostly broken) directed radially and positioned to­
wards the anterior chamber suture. The sutures are 
distinct, straight to curved, with shallow umbilical 
depression. Aperture is an elongated equatorial arch 
extending halfway up the apertural face, bordered by 
imperforate lip. 
Remarks. The species is first described in Bulgaria.
Distribution. Hantkenina lehneri is Middle Eocene 
taxon known from Globigerinatheka kugleri/Moro­
zovella aragonesis Е9 zone (Berggren, Pearson, 2005) 
to Morozovella lehneri E11 zone (Berggren, Pearson, 
2005).
Occurrence. Avren Formation: С-6 Oryahovo (347 m 
– Е8–10 zone). Middle Eocene.

Hantkenina liebusi Shokhina, 1937
Plate I, 3

1950.	 Hantkenina (Applinella) liebusi Shokhina; Brön­
nimann, p. 410, pl. 56, figs. 1, 2, 18, 19, 22, 23.

1950.	 Hantkenina (Applinella) trinitatensis sp. n.; 
Brönnimann, p. 410, pl. 56, fig. 17.

1953.	 Hantkenina liebusi Shokhina; Subbotina, p. 132, pl. 
1, fig. 11a–b.

1999.	 Hantkenina liebusi Shokhina; Darakchieva, p. 51.
2006.	 Hantkenina liebusi Shokhina; Pearson et al., p. 243, 

pl. 8.9, figs. 1–20 (pl. 8.9, fig. 1: illustration of lec­
totype [selected herein] reillustrated from Shokhina, 
1937) (pl. 8.9, fig. 2: illustration of paralectotype 
[selected herein] reillustrated from Shokhina, 1937).

2011.	 Hantkenina liebusi Shokhina; Zakrevskaya et al., p. 
777, fig. 14m.

Nomenclature. No holotype was designated in the 
original publication. Pearson et al. (2006) selected 
Shokhina’s (1937) text-figure 2 as the lectotype of H. 
liebusi and text-figure 8 as the paralectotype (Pearson 
et al., 2006, pl. 8.9, figs. 1, 2). 
Material. A few dozens of specimens with excellent 
preservation.
Description. Smooth, normal perforate nonspinose type 
of wall. Test is planispiral, involute, biumbilicate and 
laterally compressed, composed of 4–6 subtriangular 
chambers in the adult whorl, increasing rapidly in size, 
clearly separated. Each chamber of the final whorl ex­
tends into a hollow tubulospine, constricted at the base 
and directed in a more forward position with respect to 
the radial chamber axis. The tubulospnies are smooth 
or with spiral rifling, sometimes perforated by small 
pores. The aperture is a narrow, elongated equatorial 
arch bordered by an imperforate lip that extends about 
two-thirds up the apertural face. Sutures are broad and 
distinct, straight, becoming curved to slightly sigmoi­
dal. The umbilicus is open and rather shallow.
Remarks. In Bulgaria the species is known from the 
Middle Eocene of Northeastern Bulgaria (Darakchie­
va, 1999). Here it is first described taxonomically.
Discussion. Specimens with sigmoidal sutures de­
scribed by Brönnimann as Hantkenina (Applinella) 
trinitatensis has the morphological characteristics of 
H. liebusi that is considered as a junior synonym.
Distribution. Hantkenina liebusi appeared in the be­
ginning of the Middle Eocene Guembelitrioides nut­
talli E8 zone (Berggren, Pearson, 2005) and disap­
peared in the end of the Middle Eocene at the base 
of the Morozovelloides crassatus E13 zone (Berggren, 
Pearson, 2005). Globally distributed in medium and 
low latitudes.
Occurrence. Avren Formation: С-6 Oryahovo (345–
355 m – Е8–10 zone), C-7 Oryahovo (300 m – Е8–10 
zone), С-11 Oryahovo (425–445 m – Е8, Е9–10, Е11 
zones). Middle Eocene.

Hantkenina mexicana Cushman, 1924
Plate I, 4–5

1924.	 Hantkenina mexicana sp. n.; Cushman, p. 3, pl. 2, 
fig. 2.

1930.	 Hantkenina mexicana var. aragonensis subsp. n.; 
Nuttall, p. 284, pl. 24, figs. 2, 3.

1950.	 Hantkenina (Aragonella) mexicana Cushman; Brön­
nimann, p. 405, pl. 55, figs. 1–6.

1953.	 Hantkenina aragonensis Nuttall; Subbotina, p. 143, 
pl. 1, fig. 13 (refigured holotype).

1957.	 Hantkenina aragonensis Nuttall; Bolli et al., pl. 2, 
fig. 3a–b.

1966.	 Hantkenina (Aragonella) aragonensis; Tzaneva, p. 241, 
pl. 2, figs. 1–6.

1975.	 Hantkenina aragonensis Nuttall; Stainforth et al.,  
p. 169, pl. 36, figs. 3–4.
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1979.	 Hantkenina (Aragonella) mexicana mexicana Cush­
man; Blow, p. 1166, pl. 167, figs. 1–5.

1985.	 Hantkenina nuttalli Toumarkine; Toumarkine and 
Luterbacher, p. 121, pl. 23, figs. 3–5.

1986.	 Hantkenina aragonensis Nuttall; Dzhuranov and 
Darakchieva, p. 22, pl. 8, fig. 3.

2003.	 Hantkenina nuttalli Toumarkine; Coxall et al., p. 245, 
pl. 5, figs. 1, 5.

2006.	 Hantkenina mexicana Cushman; Pearson et al., p. 244, 
pl. 8.10, figs. 1–21 (pl. 8.10, fig. 1: original illus­
tration of the holotype of Hantkenina mexicana 
Cushman) (pl. 8.10, figs. 2, 3: new SEMs of the 
holotype of Hantkenina nuttalli Toumarkine; this 
specimen is also a syntype of H. mexicana var. ara-
gonensis Nuttall).

2011.	 Hantkenina mexicana Cushman; Zakrevskaya et al., 
p. 777, fig. 14i–j.

Nomenclature. The holotype of H. mexicana is miss­
ing from the USNM Collection. Attempts to resample 
the type section and find a new type specimen in the 
type material have been unsuccessful. Since the type 
illustration is satisfactorily detailed and the species 
concept is well established it seems unnecessary to 
find a neotype (Pearson et al., 2006).
Material. A few dozens of specimens with excellent 
preservation.
Remarks. The species was taxonomically described as 
Hantkenina aragonensis Nuttall by Tzaneva (1966) 
from the Eocene in Lom depression and subsequently 
by Dzhuranov and Darakchieva (1986) from the Avren 
Formation in Northeastern Bulgaria.
Discussion. Hantkenina. mexicana is a senior syn­
onym of Hantkenina nuttalli Toumarkine, 1981.
Distribution. The species occurred in the base 
of Guembilitrioides nuttalli E8 zone (Berggren, 
Pearson, 2005) and disappeared in Globigerinatheka 
kugleri/Morozovella aragonensis E9 zone (Berggren, 
Pearson, 2005). Globally widespread.
Occurrence. Avren Formation: С-6 Oryahovo (345–
347 m – E8–10 zone), C-7 Oryahovo (300 m – E8–10 
zone), С-11 Oryahovo (445 m – E8 zone). Middle 
Eocene.

Family TRUNCOROTALOIDIDAE Loeblich and 
Tappan, 1961
Genus Acarinina Subbotina, 1953
Type species. Acarinina acarinata (Subbotina, 1953); 
(=junior synonym of Globigerina nitida Martin, 1943).

Acarinina angulosa (Bolli, 1957)
Plate I, 6

1957a.	Globigerina soldadoensis angulosa subsp. n.; Bolli, 
p. 71, pl. 16, figs. 4–6.

1957b.	Globigerina soldadoensis angulosa Bolli; Bolli, p. 162, 
pl. 35, fig. 8a–c.

1974.	 Acarinina soldadoensis angulosa (Bolli); Fleisher, 
p. 1014, pl. 4, fig. 1.

1979.	 Muricoglobigerina soldadoensis angulosa (Bolli); 
Blow, p. 1122, pl. 109, fig. 9, pl. 131, figs. 4, 5.

1991.	 Acarinina angulosa (Bolli); Van Eijden and Smit,  
p. 111.

2006.	 Acarinina angulosa (Bolli); Pearson et al., p. 268, 
pl. 9.3, figs. 11–16 (pl. 9.3, figs. 13–15: new SEMs 
of holotype of Globigerina soldadoensis angulosa 
Bolli).

Nomenclature. The holotype (Smithsonian Museum 
of Natural History, Washington, D.C., No. USNM 
P5037) designated by Bolli (1957a) was derived from 
Ravine Ampelu, Lizards Springs area.
Material. A few dozens of specimens with good pres­
ervation. 
Description. Muricate, normal perforate, nonspinose 
type of wall. The test is low trochospiral with lobulate 
peripheral outline and subangular axial periphery. 
Chambers are subangular, inflated 10–12 arranged in 
2½ whorls. The last whorl consist of 4½–5 chambers 
increasing rapidly in size. Spiral side flat to slightly 
convex, umbilical side strongly inflated. Sutures on 
spiral side oblique, depressed; on umbilical side ra­
dial depressed. The umbilicus is moderately wide, 
open, deep. The aperture is a low interiomarginal-
umbilical arch extending nearly to the periphery of 
the test.
Remarks. The species is first described in Bulgaria.
Distribuion. Acarinina angulosa is known from the 
Upper Paleocene Morozovella velascoensis P5 zone 
(Berggren, Pearson, 2005) to the Lower Eocene 
Аcarinina cuneicamerata E7 zone (Berggren, Pearson, 
2005). Ranges from tropical to temperate regions.
Occurrence. In the Lom depression the species was 
established in the limestone-marlstone formation, 
clayey-marlstone formation, Komarevo Formation 
and marlstone-limestone formation: R-2 Komoshtitsa 
(1180–1348 m – E5 zone), R-3 Komoshtitsa (780– 
260 m – E5, E7 zones), R-1 Dalgodeltsi (1160–1310 m – 
E5 to E7 zone), С-6 Oryahovo (385–465 m – E2, E6–7 
zones), С-7 Oryahovo (350–380 m – E5–6, E7a zones). 
Lower–Middle Eocene.

Acarinina aspensis (Colom, 1954)
Plate I, 7–8

1954.	 Globigerina aspensis sp. n.; Colom, p. 151, pl. 3, 
figs. 1–35, pl. 4, figs. 1–31 (no holotype designat­
ed; lectotype, pl. 3: fig. 16 selected by Blow, 1979,  
p. 909).

1957b.	Globorotalia aspensis (Colom); Bolli, p. 167, pl. 37, 
fig. 18a–c.

1979.	 Turborotalia (Acarinina) aspensis (Colom); Blow, 
p. 908, pl. 148, figs. 7–9, pl. 153, figs. 5, 6, pl. 157, 
figs. 1–6, pl. 165, figs. 5, 6, pl. 203, fig. 6.

1995.	 Acarinina aspensis (Colom); Lu and Keller, pl. 3, 
figs. 16–18.

1995.	 Acarinina aspensis (Colom); Poag and Commeau, 
pl. 2, figs. 28, 29.

2006.	 Acarinina aspensis (Colom); Pearson et al., p. 270, 
pl. 9.4, figs. 1–16 (pl. 9.4, fig. 1: reillustration of lec­
totype of Globigerina aspensis Colom).
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PLATE I

1, 2. Hantkenina lehneri Cushman and Jarvis, 1929. C-6 Oryahovo, 347 m, sample 28, Avren Formation, Middle Eocene, E8–10 
zone; 1, SEM x 130; 2, apertural view, SEM x 100.
3. Hantkenina liebusi Shokhina, 1937. С-6 Oryahovo, 347 m, sample 28, Avren Formation, Middle Eocene, E8–10 zone; SEM x 
100. 
4, 5. Hantkenina mexicana Cushman, 1924. С-6 Oryahovo, 347 m, sample 28, Avren Formation, Middle Eocene, E8–10 zone; 4, 
SEM x 120; 5, SEM x 100.
6. Acarinina angulosa (Bolli, 1957). R-3 Komoshtitsa, 1120 m, sample 56, clayey-marlstone formation, Lower Eocene, E7 zone; 
umbilical side, SEM x 200.
7, 8. Acarinina aspensis (Colom, 1954). R-3 Komoshtitsa, 1000 m, sample 50, clayey-marlstone formation, Lower Eocene, E7 
zone; 7, umbilical side, SEM x 100; 8, spiral side, SEM x 100.
9, 10. Acarinina collactea (Finlay, 1939). С-7 Оryahovo, 300 m, sample 25, Avren Formation, Middle Eocene, E7b zone; 9, um­
bilical side, SEM x 180; 10, spiral side, SEM x 200.
11. Acarinina echinata (Bolli, 1957). С-6 Oryahovo, 345 m, sample 27, Avren Formation, Middle Eocene, E8–10 zone; spiral side, 
SEM x 250.
12. Acarinina esnaensis (LeRoy, 1953). C-6 Оryahovo, 455 m, sample 39, Komarevo Formation, Upper Paleocene, P4 zone; um­
bilical side, SEM x 270.
13, 14. Acarinina mckannai (White, 1928). C-6 Oryahovo, 455 m, sample 39, Komarevo Formation, Upper Paleocene, P4 zone; 
13, spiral side, SEM x 230; 14, umbilical side, SEM x 230.
15, 16. Acarinina nitida (Martin, 1943). C-6 Оryahovo, 455 m, sample 39, Komarevo Formation, Upper Paleocene, P4 zone; 15, 
spiral side, SEM x 300; 16, spiral side, SEM x 300.

ТАБЛИЦА I

1, 2. Hantkenina lehneri Cushman and Jarvis, 1929. С-6 Оряхово, 347 m, прoба 28, Авренска свита, Среден Еоцен, зона E8–10; 
1 – SEM x 130; 2 – апертурен изглед, SEM x 100.
3. Hantkenina liebusi Shokhina, 1937. С-6 Оряхово, 347 m, проба 28, Авренска свита, Среден Еоцен, зона E8–10; SEM x 100. 
4, 5. Hantkenina mexicana Cushman, 1924. С-6 Оряхово, 347 m, проба 28, Авренска свита, Среден Еоцен, зона E8–10; 4 – 
SEM x 120; 5 – SEM x 100.
6. Acarinina angulosa (Bolli, 1957). Р-3 Комощица, 1120 m, проба 56, глинесто-мергелна задруга, Долен Еоцен, зона E7; 
пъпна страна, SEM x 200.
7, 8. Acarinina aspensis (Colom, 1954). Р-3 Комощица, 1000 m, проба 50, глинесто-мергелна задруга, Долен Еоцен, зона E7; 
7 – пъпна страна, SEM x 100; 8 – спирална страна, SEM x 100.
9, 10. Acarinina collactea (Finlay, 1939). С-7 Оряхово, 300 m, проба 25, Авренска свита, Среден Еоцен, зона E7b; 9 – пъпна 
страна, SEM x 180; 10 – спирална страна, SEM x 200.
11. Acarinina echinata (Bolli, 1957). С-6 Оряхово, 345 m, проба 27, Авренска свита, Среден Еоцен, зона E8–10; спирална 
страна, SEM x 250.
12. Acarinina esnaensis (LeRoy, 1953). C-6 Оряхово, 455 m, проба 39, Комаревска свита, Горен Палеоцен, зона P4; пъпна 
страна, SEM x 270.
13, 14. Acarinina mckannai (White, 1928). C-6 Оряхово, 455 m, проба 39, Комаревска свита, Горен Палеоцен, зона P4; 13 – 
спирална страна, SEM x 230; 14 – пъпна страна, SEM x 230.
15, 16. Acarinina nitida (Martin, 1943). C-6 Оряхово, 455 m, проба 39, Комаревска свита, Горен Палеоцен, зона P4; 15 – спи­
рална страна, SEM x 300; 16 – спирална страна, SEM x 300.
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Nomenclature. No holotype was designated in the 
original publication. The lectotype was selected by 
Blow (1979, p. 909).
Material. A few dozens of specimens with good and 
excellent preservation.
Description. Normal perforate, non-spinose type of 
wall with coarse muricae. The test is low trochospiral, 
with variable number of subglobular chambers (rang­
ing from 6–8, rarely to 10) in the last whorl. Sutures 
radial, moderately depressed. The umbilicus is deep 
and wide. The spiral side consist of 2–2½ whorls and 
the intercameral sutures are weakly curved to straight. 
The aperture is interiomarginal, umbilical-extraumbil­
ical, extending to peripheral margin.
Remarks. The species is first described in Bulgaria.
Discussion. This form was originally described from 
the Lower Eocene of Spain, at which time a large 
number of specimens were illustrated but no holotype 
designated. Blow (1979, p. 909) designated the speci­
men illustrated by Colom (1954, pl. 3, fig. 16) and 
reillustrated by Pearson et al. (2006, pl. 9.4, fig. 1) as 
a lectotype.
Distribution. Confirmed occurrences only in the lower 
part of Аcarinina cuneicamerata E7 zone (Berggren, 
Pearson, 2005). Pearson et al. (2006) suggest that as-
pensis may prove to be a very useful biostratigraph­
ic marker. Widespread in subtropical regions of the 
world.
Occurrence. Clayey-marlstone formation: R-3 Ko­
moshtitsa (1060–1120 m – E7 zone), R-1 Dalgodeltsi 
(1080–1110 m – E7 zone). Lower–Middle Eocene.

Acarinina collactea (Finlay, 1939)
Plate I, 9–10

1939.	 Globorotalia collactea sp. n.; Finlay, p. 327, pl. 29, 
figs. 164, 165.

1953.	 Acarinina rotundimarginata Subbotina; Subbotina, 
p. 234, pl. 25, figs. 1a–c (holotype), 2a–3c.

1957b.	 Globorotalia spinuloinflata (Bandy); Bolli, p. 168, pl. 
38, fig. 8a–c (not Bandy, 1949).

non 1957a. Globigerina collactea Finlay; Bolli, p. 72, pl. 15, 
figs. 21–23.

non 1957b. Globigerina collactea Finlay; Bolli, p. 162, pl. 35, 
fig. 18a–b.

1971.	 Truncorotaloides collactea (Finlay); Jenkins, p. 134, 
pl. 14, figs. 402–404 (holotype reillustrated), 405–
407 (paratypes).

1977.	 Truncorotaloides collactea (Finlay); Poore and 
Brabb, p. 269, pl. 5, figs. 5–7.

1979.	 Globorotalia (Acarinina) collactea Finlay; Blow,  
p. 919, pl. 172, figs. 7–9, pl. 194, figs. 1–4.

1985.	 Truncorotaloides collactea (Finlay); Toumarkine 
and Luterbacher, p. 132, figs. 6, 7, 9 (reillustra­
tions from the literature; incorrect reference made 
to Jenkins, 1985, Chapter 7 for illustrations).

1988.	 Truncorotaloides collactea (Finlay); Poore and 
Bybell, p. 20, pl. 5, figs. 7, 8.

1990.	 Acarinina collactea (Finlay); Stott and Kennett,  
p. 559, pl. 6, figs. 7, 8.

1991.	 Acarinina collactea (Finlay); Huber, p. 439, pl. 3, 
figs. 16, 17.

2006.	 Acarinina collactea (Finlay); Pearson et al., p. 278, 
pl. 9.8, figs. 1–16 (pl. 9.8, figs. 1–7, new SEMs of 
holotype and paratypes of Globorotalia collactea 
Finlay).

2015.	 Acarinina collactea (Finlay); Pearson and Wade,  
p. 25, fig. 30.1a–b.

Nomenclature. The holotype (New Zealand Geological 
Survey Collection, Lower Hutt, New Zealand, No. 
TF1150/1) is designated by Finlay (1939) from the 
Middle Eocene, Hampden Beach, North Otago, New 
Zealand.
Material. A few dozens of specimens with good pres­
ervation.
Description. Nonspinose, normal perforate type of 
wall densely muricate on both sides. Test is low tro­
chospiral, with 5 subangular, equal sized chambers in 
last whorl, separated by straight to weakly curved in­
tercameral sutures. The umbilicus is narrow and deep. 
The aperture is a low, arched slit along the base of 
the last chamber. The spiral side is weakly convex 
to flat with about 12 rounded chambers arranged in 
three whorls. Sutures on the spiral side are straight to 
weakly curved. In edge view the test have rounded to 
subangular peripheral margin.
Remarks. The species is first described in Bulgaria.
Discussion. The form identified by Bolli (1957b) as 
Globorotalia spinuloinflata (Bandy), is a subangular 
variant of the generally more rounded collactea and 
included here in the synonomy of collactea. In the 
former Soviet Union collactea has been identified 
as Acarinina rotundimurginata Subbotina from the 
Middle Eocene of the North Caucasus.
Distribution. Acarinina collactea is known from the 
end of Lower Eocene Acarinina cuneicamerata E7 
zone (Berggren, Pearson, 2005) to the Upper Eocene 
Globigerinatheka semiinvoluta E14 zone (Berggren, 
Pearson, 2005). Cosmopolitan.
Occurrence. In the Lom depression the species was 
established in the clayey-marlstone formation, marl­
stone-limestone formation and Avren Formation: 
R-2 Komoshtitsa (900–1160 m – E6–7 zone), R-3 
Komoshtitsa (780–1180 m – E7 zone), R-1 Dalgodeltsi 
(1170–1200 m – E7 zone), C-7 Oryahovo (300 m – 
E7b zone), С-11 Oryahovo (435–465 m – E7b, E8, 
E9–10, E11 zones). Middle Eocene.

Acarinina echinata (Bolli, 1957)
Plate I, 11

1957b.	Catapsydrax echinatus sp. n.; Bolli, p. 165, pl. 37, 
figs. 2–5.

1971.	 Catapsydrax echinatus Bolli; Jenkins, p. 183, pl. 21, 
figs. 628–631.

1991.	 Catapsydrax echinatus Bolli; Huber, p. 439, pl. 5, 
figs. 17–20.

2004.	 Acarinina echinata (Bolli); Wade, p. 29, pl. 2,  
figs. e–m.
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2006.	 Acarinina echinata (Bolli); Pearson et al., p. 283,  
pl. 9.10, figs. 1–22 (pl. 9.10, figs. 1–3: new SEMs of 
holotype of Catapsydrax echinatus Bolli). 

Nomenclature. The holotype (Smithsonian Museum 
of Natural History, Washington, D.C., No. USNM 
P5729) was designated by Bolli (1957b) from the 
Middle Eocene, Porticulasphaera mexicana zone, 
Navet Formation, Trinidad.
Material. Few specimens with bad preservation.
Description. Moderately to coarsely muricate, normal 
perforate, nonspinose type of wall. The test is small, 
compact, biconvex, peripheral outline weakly to mod­
erately lobate, axial periphery rounded. The chambers 
are globular, 11–13 in adult tests, increasing rapidly in 
size until ultimate chamber, which is usually kummer­
form and often connected to a variably shaped bulla. 
The final whorl consist of 3½–4 chambers. Sutures on 
both sides are radial, weakly depressed, with aperture 
variable in size and shape, usually a single low-arched 
opening directed towards the umbilicus and surround­
ed by a narrow lip.
Remarks. The species is first described in Bulgaria.
Discussion. Bolli (1957b) originally placed echinata in 
Catapsydrax because of the presence of an umbilical 
bulla. However, the muricate wall texture of this species 
is distinctly different from the cancellate spinose wall 
texture of the type species of Catapsydrax (Globigerina 
dissimilis Cushman and Bermudez, 1937). 
Distribution. Аcarinina echinata occurred in the 
Middle Eocene within Acarinina topilensis Е10 zone 
(Berggren, Pearson, 2005) and disappear in the end of 
the Upper Eocene Hantkenina alabamensis Е16 zone 
(Berggren, Pearson, 2005). This taxon has been re­
corded from the tropics/subtropics and southern mid­
dle and high latitudes.
Occurrence. Avren Formation: C-6 Oryahovo (345 m 
– E8–10 zone). Middle Eocene.

Acarinina esnaensis (LeRoy, 1953)
Plate I, 12

1953.	 Globigerina esnaensis sp. n.; Le Roy, p. 31, pl. 6, 
figs. 8–10 (published February 27, 1953, before 
Acarinina intermedia Subbotina).

p 1953.	Acarinina intermedia sp. n.; Subbotina, p. 227, pl. 20, 
figs. 14, 15 (holotype, No. 4095), pl. 20, fig. 16 
(published November 19, 1953).

1957.	 Globorotalia esnaensis (LeRoy); Loeblich and 
Tappan, p. 189, pl. 61, figs. 1a–2c, 9a–c, pl. 57, fig. 
7a–c.

1963.	 Globigerina esnaensis (LeRoy); Gohrbandt, p. 49, 
pl. 2, figs. 19–21.

1971.	 Truncorotaloides (Acarinina) esnaensis (LeRoy); 
Jenkins, p. 82, pl. 3, figs. 84–86.

1979.	 Globorotalia (Acarinina) acarinata intermedia 
(Subbotina); Blow, p. 905, pl. 199, figs. 1–4.

1990.	 Acarinina wilcoxensis wilcoxensis (Cushman & 
Ponton); Stott and Kennett, p. 560, pl. 4. fig. 1–3.

1991.	 Acarinina esnaensis (LeRoy); Van Eijden and Smit, 
p. 112.

1991.	 Acarinina esnaensis (LeRoy); Huber, p. 439, pl. 1, 
figs. 13–15.

1991.	 Acarinina intermedia Subbotina; Huber, p. 439,  
pl. 2, figs. 19, 20.

2006.	 Acarinina esnaensis (LeRoy); Pearson et al., p. 285, 
pl. 9.11, figs. 1–12 (pl. 9.11, figs. 1–3: new SEMs of 
holotype of Globigerina esnaensis LeRoy). 

Nomenclature. The holotype (Smithsonian Museum 
of Natural History, Washington, D.C., No. USNM 
58002) was designated by Le Roy (1953) from the 
Esna Formation, Farafra Oasis, Egypt. 
Material. Few specimens with bad preservation.
Description. Muricate, non-spinose, normal perforate 
type of wall. The test is low trochospiral, subquadrate 
with lobulate peripheral outline; periphery rounded to 
subacute. The final whorl consist of 4–4½ subovate 
to subspherical chambers, moderately inflated, with 
radial to slightly curved intercameral sutures on um­
bilical side. The umbilicus is small, open. The spiral 
side has 12–15 chambers, gradually increasing in size; 
sutures distinct, depressed, straight to slightly curved 
in direction of coiling. The aperture is long, low inte­
riomarginal, umbilical-extraumbilical arch extending 
nearly to the periphery with very thin lip.
Remarks. The species is first described in Bulgaria.
Discussion. This taxon was originally described from the 
Upper Paleocene of Egypt by LeRoy (1953), and virtu­
ally simultaneously described from the Upper Paleocene 
of the North Caucasus by Subbotina (1953) under the 
name Acarinina intermedia, with LeRoy’s taxon having 
(subjective synonym) seniority by 10 months.
Distribution. Аcarinina esnaensis occurred in the 
Upper Paleocene Globanomalina pseudomenardii P4 
zone (Berggren, Pearson, 2005) and disappeared in the 
Lower Eocene Мorozovella aragonensis/Morozovella 
subbotinae Е5 zone (Berggren, Pearson, 2005). 
Widespread in low latitudes, (sub)tropical latitudes as 
well as in high northern and southern/austral latitudes.
Occurrence. Komarevo Formation: С-6 Oryahovo 
(455 m – P4 zone). Upper Paleocene.

Acarinina mckannai (White, 1928)
Plate I, 13–14

1928.	 Globigerina mckannai sp. n.; White, p. 194, pl. 27, 
fig. 16a–c. 

1947.	 Globigerina subsphaerica sp. n.; Subbotina, p. 108, 
pl. 5, figs. 23–28.

1957.	 Globigerina mckannai White; Loeblich and Tappan, 
p. 181, pl. 47, fig. 7a–c, pl. 53, figs. 1a–2c, pl. 57, 
fig. 8a–c, pl. 62, figs. 5a–c, 6a–c, pl. 62, fig. 7a–c 
(lectotype Columbia University No. 19878 designat­
ed by Loeblich and Tappan, Velasco Fm., Mexico).

1957a.	Globorotalia mckannai (White); Bolli, p. 79, pl. 19, 
figs. 16–18.

1962.	 Globorotalia (Acarinina) mckannai (White); von 
Hillebrandt, p. 140, pl. 14, figs. 8a–10c.

1963.	 Globigerina mckannai White; Gohrbandt, p. 47, pl. 
2, figs. 4–6.

1971.	 Globorotalia (Acarinina) mckannai (White); 
Jenkins, p. 82, pl. 3, figs. 89–93.
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1975.	 Globigerina mckannai White; Stainforth et al., p. 205, 
text-fig. 66 (1–4).

1979.	 Muricoglobigerina cf. mckannai (White); Blow, 
p. 1129, pl. 93, fig. 5.

p 1985.	Acarinina mckannai (White); Toumarkine and Lu­
terbacher, p. 116, text-figs. 18.3a–c (reillustration 
from Bolli, 1957a), 18.5a–c (reillustration of holo­
type from White, 1928), 18.6a–c (specimen from 
N. Caucasus illustrated by Shutskaya, 1958) (non 
text-fig. 18.4a–c, reillustration of holotype of G. 
subsphaerica Subbotina). 

1990.	 Muricoglobigerina mckannai (White); Stott and 
Kennett, p. 559, pl. 3, figs. 7, 8.

1991.	 Acarinina mckannai (White); Van Eijden and Smit, 
p. 112.

1991.	 Acarinina praecursoria (Morozova); Huber (non 
Morozova, 1957), p. 439, pl. 1, figs. 3–5.

1995.	 Acarinina mckannai (White); Lu and Keller, pl. 2, 
figs. 15, 16.

1997.	 Acarinina mckannai (White); Berggren and Norris, 
p. 95, pl. 12, figs. 1–3, 5, 7.

1999.	 Acarinina mckannai (White); Ollson et al., p. 48,  
pl. 40, figs. 1–16.

Nomenclature. The lectotype (Colombia University 
Paleo. Coll. No. 19878) is designated by Loeblich and 
Tappan (1957) from the Velasco Formation, Mexico.
Material. Few specimens with bad preservation.
Description. Moderately muricate, non-spinose, finely 
perforate type of wall. The test is low trochospiral, cir­
cular with moderately rounded peripheral outline. The 
final whorl consists of 4½–6 large chambers slowly in­
creasing in size, final chamber often curving partly over 
the umbilicus. Sutures deep, straight, and incised on the 
umbilical surface, gently depressed on the spiral side 
and slightly curved. The umbilicus is deep and large. 
The aperture is interiomarginal, umbilical-extraumbili­
cal without a lip, in edge view inequally biconvex.
Remarks. The species is first described in Bulgaria.
Discussion. Acarinina mckannai is closely allied with 
A. subsphaerica, and, indeed, complete intergradation 
exists between them in spire height, umbilical size, 
and the number of chambers in the final whorl (Olsson 
et al., 1999).
Distribution. Acarinina mckannai occurred in the Upper 
Paleocene in Globanomalina pseudomenqrdii/Parasub­
botina variospira P4a subzone (Berggren, Pearson, 
2005) and disappeared at the base of Acarinina solda­
doensis/Globanomalina pseudomenardii P4c subzone 
(Berggren, Pearson, 2005). Broadly distributed spe­
cies in the tropical to subtropical oceans. 
Occurrence. Komarevo Formation: С-6 Oryahovo 
(455 m – P4 zone). Upper Paleocene.

Acarinina nitida (Martin, 1943)
Plate I, 15–16

1943.	 Globigerina nitida sp. n.; Martin, p. 115, pl. 7, fig. 
1a–c.

1953.	 Acarinina acarinata sp. n.; Subbotina, p. 229, pl. 22, 
figs. 4, 5, 8, 10 (? figs. 6, 7, 9).

1963.	 Turborotalia acarinata Subbotina; Gohrbandt, p. 66, 
pl. 2, figs. 13–15.

1979.	 Globorotalia (Acarinina) acarinata acarinata (Sub­
botina); Blow, p. 904, fig. 7.

1985.	 Acarinina nitida (Martin); Toumarkine and Luter­
bacher, p. 116, fig. 18.1–2. 

1991.	 Acarinina nitida (Martin); Van Eijden and Smit, 
p. 112.

1995.	 Acarinina nitida (Martin); Lu and Keller, p. 102,  
pl. 2, figs. 1–3.

1997.	 Acarinina nitida (Martin); Berggren and Norris,  
p. 93, pl. 11, figs. 10–14, 16, 17.

1999.	 Acarinina nitida (Martin); Darakchieva, p. 43.
1999.	 Acarinina nitida (Martin); Olsson et al., p. 48, pl. 12, 

figs. 1–3, pl. 41, figs. 1–16.
2011.	 Acarinina nitida (Martin); Nguyen et al., pl. 2, fig. 2.

Nomenclature. The holotype (Stanford University 
Paleontological Type Collection, No. 7400) is des­
ignated by Martin (1943) from the Lodo Formation, 
California, Morozovella subbotinae zone.
Material. Few specimens with bad preservation.
Description. Moderately muricate, non-spinose, nor­
mal perforate type of wall. The test is low trochospiral, 
compact almost subglobular to subquadrate in lateral 
view, equally biconvex with slightly lobate equato­
rial periphery. The last whorl has 4 (rarely 5) inflated 
chambers, radially compressed and axially elongate, 
enclosed in narrow and deep umbilicus. The sutures of 
the umbilical side are distinct, almost straight, slight­
ly depressed. The aperture is a narrow slit extending 
from the umbilicus toward the periphery.
Remarks. In Bulgaria the species is known from the 
Byala Formation in Northeastern Bulgaria (Darak­
chieva, 1999). Here it is first described taxonomically.
Discussion. Acarinina nitida is one of the earliest aca­
rininids appearing together with A. subsphaerica at the 
base of P4 zone. It is is generally recognized to be a 
senior synonym of Acarinina acarinata (Subbotina), 
type species of genus Acarinina. A. nitida represents 
an intermediate stage between the weakly muricate 
A. strabocella and the more strongly muricate Upper 
Paleocene acarininids.
Distribution. A. nitida occurred in Globanomalina 
pseudomenqrdii/Parasubbotina variospira P4a sub­
zone (Berggren, Pearson, 2005) and disappeared in 
Acarinina soldadoensis/Globanomalina pseudomenar­
dii P4c subzone (Berggren, Pearson, 2005). Globally 
widespread from (sub)tropical regions to high south­
ern latitudes.
Occurrence. In the Lom depression the species was 
established in the limestone-marlstone formation and 
Komarevo Formation: R-1 Asparuhovo (1218–1234 m  
– P4 zone), R-3 Asparuhovo (1317–1325 m – P4 zone), 
R-3 Komoshtitsa (1400 m – P4 zone), С-6 Oryahovo 
(455 m – P4 zone). Upper Paleocene.

Acarinina pentacamerata (Subbotina, 1947)
Plate II, 1–2

p 1947.	Globorotalia pentacamerata Subbotina; Subbotina, 
p. 128, pl. 7, figs. 15–17 (holotype by subsequent des­
ignation = 1936, pl. 3, figs. 7–9), pl. 7, figs. 12–14.
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p 1953.	Acarinina pentacamerata (Subbotina); Subbotina, 
p. 233, pl. 23, fig. 8a–b, pl. 24, fig. 1a–c, pl. 24, fig. 
2a–c, pl. 24, figs. 3a–5c.

1959.	 Acarinina pentacamerata (Subbotina); Stancheva, 
p. 339, pl. 3, fig. 4a–b.

1962.	 Globorotalia (Acarinina) pentacamerata (Subbo­
tina); von Hillebrandt, p. 142, pl. 14, fig. 7a–c.

1974.	 Acarinina pentacamerata (Subbotina); Fleisher, 
p. 1013, pl. 1, fig. 9.

1975.	 Globorotalia pentacamerata Subbotina; Stainforth 
et al., p. 212, text-figs. 1, 2, 4, 5.

1979.	 Globorotalia (Acarinina) pentacamerata (Subbo­
tina); Blow, p. 939, pl. 135, fig. 5.

1979.	 Globorotalia (Acarinina) camerata (Khalilov); 
Blow, p. 917, pl. 135, fig. 6, pl. 156, figs. 5–6.

1985.	 Acarinina pentacamerata (Subbotina); Toumarkine 
and Luterbacher, p. 116, text-fig. 17.4–5.

1986.	 Acarinina pentacamerata (Subbotina); Dzhuranov 
and Darakchieva, p. 12, pl. 6, fig. 3.

1990.	 Acarinina pentacamerata (Subbotina); Stott and 
Kennett, p. 559, pl. 45, figs. 9, 10.

1991.	 Acarinina pentacamerata (Subbotina); Van Eijden 
and Smit, p. 112, pl. 4, fig. 3 and cf. fig. 5.

1991.	 Acarinina pentacamerata (Subbotina); Huber, p. 439, 
pl. 2, figs. 6–8.

2001.	 Acarinina pentacamerata (Subbotina); Warraich 
and Ogasawara, p. 27, fig. 7.1–3.

2006.	 Acarinina pentacamerata (Subbotina); Pearson et 
al., p. 299, pl. 9.15, figs. 1–16 (pl. 9.14, figs. 1–3: 
designed neotype, figs. 5–7: new SEMs of topotype 
of Globorotalia crassa d’Orbigny pentacamerata 
Subbotina).

Nomenclature. Holotype and original paratypes pre­
sumed lost. Pearson et al. (2006) designated a neotype 
(Subbotina, 1953, pl. 23, fig. 8a–c) from Lower Eocene 
zone of conical globorotaliids, Green Formation, 
Kuban River section, North Caucasus.
Material. Few dozens of specimen with good preser­
vation.
Remarks. The species was taxonomically described 
by Stancheva (1959) in the marls near Tarnene vil­
lage, and subsequently established by Dzhuranov 
and Darakchieva (1986) in the Avren Formation 
(Northeastern Bulgaria).
Discussion. The holotype and paratype specimens of A. 
pentacamerata from Subbotina (1947) have been lost 
(missing) from the micropaleontologic collections of 
VNIGRI (Leningrad/St. Petersburg) and it is virtually 
impossible to ascertain with certainty its taxonomic 
identity in terms of modem nomenclature. Pearson et 
al. (2006) designated a neotype based on observations 
of the material at VNIGRI Collection from the speci­
mens illustrated by Subbotina (1953) in the interest of 
nomenclatural stability. They designate as neotype the 
specimen illustrated on pl. 23, fig. 8a–c (No. 3088 in 
the micropaleontological collections at VNIGRI) from 
the zone of conical globorotaliids, Green Formation, 
Kuban River section, North Caucasus.
Distribution. A. pentacamerata occurred in Morozo­
vella aragonensis/Morozovella subbotinae E5 zone 
(Berggren, Pearson, 2005) and disappear in Acarinina 

cuneicamerata E7 zone (Berggren, Pearson, 2005). 
The species is globally widespread. 
Occurrence. In the Lom depression the species was 
established in the Avren Formation, marlstone-lime­
stone formation, clayey-marlstone formation, lime­
stone-marlstone formation: R-2 Komoshtitsa (880–
1160 m – E6–7 zone), R-3 Komoshtitsa (820–1180 m 
– E7 zone), R-1 Dalgodeltsi (1080–1380 m – E5, E6, 
E7 zones), С-11 Oryahovo (445–459 m – E7b zone). 
Lower Eocene.

Acarinina praetopilensis (Blow, 1979)
Plate II, 3–4

1979.	 Globorotalia (Truncorotaloides) topilensis praeto­
pilensis Blow; Blow, p. 1043, pl. 155, fig. 9, pl. 203, 
figs. 1, 2 (detail of pl. 155, fig. 9), pl. 169, figs. 1–9 
(8=holotype), pl. 207, fig. 1 (detail of pl. 178, fig. 9), 
fig. 2 (=detail of pl. 169, fig. 7), pl. 208, figs. 1–4 
(=detail of pl. 169, fig. 4), pl. 208, fig. 5 (=detail of 
pl. 169, fig. 7), pl. 178, figs. 6–9, pl. 185, figs. 7, 8, 
pl. 187, figs. 1, 2 and pl. 208, fig. 6 (=detail of pl. 
187, fig. 2), pl. 187, figs. 3, 4.

2004.	 Acarinina praetopilensis (Blow); Pearson et al.,  
p. 37, pl. 2, figs. 7–9 (details of muricae).

non 2004. Acarinina praetopilensis Blow; Wade, p. 28, pl. 1, 
figs. g, h (=A. mcgowrani).

2006.	 Acarinina praetopilensis (Blow); Pearson et al.,  
p. 301, pl. 9.16, figs. 1–16 (pl. 9.16, figs. 1–3: reil­
lustration of holotype and paratypes of Globorotalia 
(Truncorotaloides) topilensis praetopilensis Blow).

Nomenclature. The holotype (Natural History Museum, 
London, Inventory number: BP Cat. No. 64/2) is desig­
nated by Blow (1979).
Material. A few dozens of specimens with good pres­
ervation.
Description. Strongly muricate, nonspinose, normal 
perforate type of wall. The test is low-trochospiral, 
with 9–10 chambers on the spiral side arranged in  
2–2½ whorls. The chambers are tangentially longer 
than radially broad, with last chamber distinctly dis­
junct, cuneate or mitriform, which bears heavy circum-
peripheral concentration of partially fused muricae. 
Umbilicus is deep and wide, sutures depressed and sunk 
between the overlapping junctions of adjacent cham­
bers. The aperture is weakly rimmed extending towards 
the periphery, supplementary apertures usually present 
between the last two chambers. Spiral sutures radial to 
weakly curved, in edge view high, angulo-conical.
Remarks. The species is first described in Bulgaria.
Discussion. A. praetopilensis was named by Blow 
(1979) for Middle Eocene descendants of A. pseudo-
topilensis that show more closely appressed chambers 
in the last whorl leading to laterally angulate cham­
bers and enhanced circum-peripheral concentration of 
partially fused muricae into a muricocarina on the last 
chamber (Pearson et al., 2006).
Distribution. A. praetopilensis occurred in Morozo­
vella aragonensis/Morozovella E5 subbotine (Berg­
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PLATE II

1, 2. Acarinina pentacamerata (Subbotina, 1947). R-3 Komoshtitsa, 840 m, sample 42, clayey-marlstone formation, Lower Eocene, 
E7 zone; 1, umbilical side, SEM x 250; 2, spiral side, SEM x 250.
3, 4. Acarinina praetopilensis (Blow, 1979). С-6 Oryahovo, 345 m, sample 27, Avren Formation, Middle Eocene, E8–10 zone; 3, 
spiral side, SEM x 230; 4, umbilical side, SEM x 270.
5. Acarinina primitiva (Finlay, 1947). С-6 Oryahovo, 345 m, sample 27, Avren Formation, Middle Eocene, E8–10 zone; umbilical 
side, SEM x 220.
6, 7. Acarinina soldadoensis (Bronniman, 1952). C-6 Oryahovo, 455 m, sample 39, Komarevo Formation, Upper Paleocene, P4 
zone; 6, umbilical side, SEM x 230; 7, spiral side, SEM x 150.
8–10. Morozovella aequa (Cushman and Renz, 1942). 8, 9, С-6 Oryahovo, 347 m, sample 28, Avren Formation, Middle Eocene, 
E8–10 zone; 8, umbilical side, SEM x 170; 9, spiral side, SEM x 200; 10, С-6 Oryahovo, 451 m, sample 52, Komarevo Formation, 
Lower Eocene, E2 zone; peripheral view, SEM x 220.
11–13. Morozovella caucasica (Glaessner, 1937). С-6 Оryahovo, 395 m, sample 33, marlstone-limestone formation, Lower 
Eocene, E6–7 zone; 11, apertural side, SEM x 180; 12, spiral side, SEM x 160; 13, peripheral side, SEM x 200.
14–16. Morozovella crater (Finley, 1939). 14, 15, С-6 Oryahovo, 365 m, sample 30, marlstone-limestone formation, Middle 
Eocene, E8–10 zone; 14, peripheral view, SEM x 140; 15, spiral side, SEM x 150; 16, R-3 Komoshtitsa, 1120 m, sample 56, 
clayey-marlstone formation, Lower Eocene, E7 zone; umbilical side, SEM x 100.

TАБЛИЦА II

1, 2. Acarinina pentacamerata (Subbotina, 1947). Р-3 Комощица, 840 m, проба 42, глинесто-мергелна задруга, Долен Еоцен, 
зона E7; 1 – пъпна страна, SEM x 250; 2 – спирална страна, SEM x 250.
3, 4. Acarinina praetopilensis (Blow, 1979). С-6 Оряхово, 345 m, проба 27, Авренска свита, Среден Еоцен, зона Е8–10; 3 – 
спирална страна, SEM x 230; 4 – пъпна страна, SEM x 270.
5. Acarinina primitiva (Finlay, 1947). С-6 Оряхово, 345 m, проба 27, Авренска свита, Среден Еоцен, E8–10; пъпна страна, 
SEM x 220.
6, 7. Acarinina soldadoensis (Bronniman, 1952). C-6 Оряхово, 455 m, проба 39, Комаревска свита, Горен Палеоцен, зона P4; 
6 – пъпна страна, SEM x 230; 7 – спирална страна, SEM x 150.
8–10. Morozovella aequa (Cushman and Renz, 1942). 8, 9 – С-6 Оряхово, 347 m, проба 28, Авренска свита, Среден Еоцен, 
зона Е8–10; 8 – пъпна страна, SEM x 170; 9 – спирална страна, SEM x 200; 10 – С-6 Оряхово, 451 m, проба 52, Комаревска 
свита, Долен Еоцен, зона Е2; периферен изглед, SEM x 220.
11–13. Morozovella caucasica (Glaessner, 1937). С-6 Оряхово, 395 m, проба 33, мергелно-варовикова задруга, Долен Еоцен, 
зона E6–7; 11 – апертурен изглед, SEM x 180; 12 – спирална страна, SEM x 160; 13 – периферен изглед, SEM x 200.
14–16. Morozovella crater (Finley, 1939). 14, 15 – С-6 Оряхово, 365 m, проба 30, мергелно-варовикова задруга, Среден 
Еоцен, зона E8–10; 14 – периферeн изглед, SEM x 140; 15 – спирална страна, SEM x 150; 16 – Р-3 Комощица, 1120 m, проба 
56, глинесто-мергелна задруга, Долен Еоцен, зона Е7; пъпна странa, SEM x 100.
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gren, Pearson, 2005) and disappeared within Orbu­
linoides beckmanni E12 zone (Berggren, Pearson, 
2005). Widespread distribution in Tethyan and South 
Atlantic regions.
Occurrence. In the Lom depression the species was 
established in the Avren Formation, marlstone-lime­
stone formation and clayey-marlstone formation: С-6 
Oryahovo (267–385 m – E6–7, E8–10, E11 zones), 
С-8 Oryahovo (420–430 m – E7 to E11 zones), С-11 
Oryahovo (430 m – E11 zone), R-2 Komoshtitsa  
(880 m – E6–7 zone). Lower–Middle Eocene.

Acarinina primitiva (Finlay, 1947)
Plate II, 5

1947.	 Globoquadrina primitiva sp. n.; Finlay, p. 291, pl. 8, 
figs. 129–134.

non 1957a. Globigerina primitiva (Finlay); Bolli, p. 71, pl. 15, 
figs. 6–8.

non 1962. Globorotalia (Acarinina) primitiva (Finlay); von 
Hillebrandt, p. 141, pl. 14, figs. 2, 4 (=Acarinina 
coalingensis).

1971.	 Pseudogloboquadrina primitiva (Finlay); Jenkins, 
p. 170, pl. 18, figs. 555–557 (holotype refigured), 
558–560 (paratype refigured), and 561 (other speci­
men).

non 1975. Globigerina primitiva (Finlay); Stainforth et al., 
p. 215, figs. 75.1 (reillustration from Bolli et al., 
1957), 75.2–3 (=Acarinina coalingensis).

1979.	 Globorotalia (Acarinina) primitiva (Finlay); Blow, 
p. 949, pl. 143, figs. 6–9, pl. 249, figs. 1–4.

1985.	 Acarinina primitiva (Finlay); Toumarkine and Lu­
terbacher, p. 115, fig. 17.6–7 (type references).

1986.	 Acarinina primitiva (Finlay); Dzhuranov and Da­
rakchieva, p. 12, pl. 4, figs. 1, 2.

1990.	 Acarinina primitiva (Finlay); Stott and Kennett, p. 559, 
pl. 6, figs. 11, 12.

1991.	 Acarinina primitiva (Finlay); Van Eijden and Smit, 
p. 112.

1991.	 Acarinina primitiva (Finlay); Huber, p. 439, pl. 3, 
fig. 1.

1995.	 Acarinina primitiva (Finlay); Lu and Keller, pl. 3, 
figs. 1, 2.

2006.	 Acarinina primitiva (Finlay); Pearson et al., p. 304, 
pl. 9.17, figs. 1–16 (pl. 9.17, figs. 1–4: new SEMs 
of holotype and paratype of Globoquadrina primi-
tiva Finlay). 

Nomenclature. The holotype (New Zealand Geological 
Survey Collection, Lower Hutt, New Zealand, No. 
TF1264) was designated by Finlay (1947) from the 
Middle Eocene, G. index zone, Hampden Beach 
Formation, South Island, New Zealand. 
Material. Few dozens of specimens with good pres­
ervation.
Remarks. The species was described by Dzhuranov 
and Darakchieva (1986) from the Avren Formation in 
Northeastern Bulgaria.
Discussion. Acarinina primitiva is the dominant acari­
ninid in the Middle Eocene austral assemblages and its 
disappearance/extinction in the late Middle Eocene is 
a useful datum level for regional correlation.

Distribution. The species occurred in Аcarinina cu­
neicamerata E6 zone (Berggren, Pearson, 2005) and 
disappeared Мorozoveloides crassatus E13 zone 
(Berggren, Pearson, 2005). Essentially temperate-
high latitude (austral; South Indian Ocean and 
Subantarctic Ocean distribution; less commonly re­
ported in low latitudes – Caribbean, Atlantic, Indo-
Pacific).
Occurrence. In the Lom depression the species was 
established in the deposits of marlstone-limestone for­
mation, Avren Formation, limestone-marlstone forma­
tion and clayey-marlstone formation: R-2 Komoshtitsa 
(900–1160 m – E6–7 zone), R-3 Komoshtitsa (820–
1120 m – E7 zone), R-1 Dalgodeltsi (1080–1380 m – 
E5, E6, E7 zones), С-6 Oryahovo (326–435 m – E6–7, 
E8–10, E11 zones), C-7 Oryahovo (300 m – E8–10 
zone), С-11 Oryahovo (408–459 m – E8, E9–10, E11 
zones). Lower–Middle Eocene.

Acarinina soldadoensis (Bronnimann, 1952)
Plate II, 6–7

1952.	 Globigerina soldadoensis sp. n.; Brönnimann, p. 7, 9, 
pl. 1, figs. 1–9.

1957a.	Globigerina soldadoensis Brönnimann; Bolli, p. 71, 
pl. 16, figs. 7–12.

1957b.	Globigerina soldadoensis Brönnimann; Bolli, p. 162, 
pl. 35, fig. 9.

1962.	 Globorotalia (Acarinina) soldadoensis (Brönniman); 
von Hillebrandt, p. 142, pl. 14, figs. 5, 6.

1974.	 Acarinina soldadoensis (Bronniman); Fleisher, p. 1014, 
pl. 4, fig. 2.

1975.	 Globigerina soldadoensis Brönnimann; Stainforth et 
al., p. 229, fig. 87: 1–3, 4, 5.

1979.	 Muricoglobigerina soldadoensis soldadoensis Brön­
niman; Blow, p. 1120, pl. 98, figs. 1–3, pl. 107, figs. 
1–5, pl. 109, fig. 8, pl. 110, fig. 1, pl. 124, figs. 1, 3, 
5, pl. 131, figs. 1–3, 6. 

1986.	 Acarinina soldadoensis (Brönnimann); Dzhuranov 
and Darakchieva, p. 13, pl. 5, fig. 1.

1990.	 Muricoglobigerina soldadoensis soldadoensis (Brön­
niman); Stott and Kennett, p. 559, pl. 3, figs. 1, 4.

1991.	 Acarinina soldadoensis (Bronniman); Huber, p. 439, 
pl. 2, fig. 16.

1991.	 Acarinina soldadoensis (Bronniman); Van Eijden 
and Smit, p. 112.

1997.	 Acarinina soldadoensis (Bronniman); Berggren and 
Norris, p. 95, pl. 12, figs. 6, 8–15, 21.

2006.	 Acarinina soldadoensis (Bronniman); Pearson et 
al., p. 268, pl. 9.3, figs. 1–10 (pl. 9.3, figs. 1–3: 
new SEMs of holotype of Globigerina soldadoensis 
Brönnimann).

2011.	 Acarinina soldadoensis (Bronnimann); Nguyen et 
al., pl. 2, figs. 4, 6.

Nomenclature. The holotype (Cushman Collection, 
National Museum of Natural History, USNM 370085) 
was designated by Bronniman (1952) from the Lizard 
Springs Formation, Trinidad.
Material. Few dozens of specimens with good and ex­
cellent preservation.
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Remarks. The species was described by Dzhuranov 
and Darakchieva (1986) from the Avren and Dvoynitsa 
Formation in Northeastern Bulgaria.
Distribution. It occurred in the Upper Paleocene 
Acarinina soldadoensis/Globanomalina pseudomenar­
dii P4c subzone (Berggren, Pearson, 2005) and disap­
peared in Аcarinina cuneicamerata Е7 zone (Berggren, 
Pearson, 2005). A. soldadoensis has a widespread geo­
graphic distribution from equatorial to subantarctic re­
gions 
Occurrence. In the Lom depression the species was es­
tablished in the limestone-marlstone formation, clay­
ey-marlstone formation and Komarevo Formation: R-2 
Komoshtitsa (940 m – E6–7 zone), R-3 Komoshtitsa 
(1220–1400 m – P4, E5 zones), R-1 Dalgodeltsi 
(1140–1300 m – E5 to E7 zones), С-6 Oryahovo 
(453.5–455 m – P4, E2 zones), С-7 Oryahovo (410 m – 
P5–E4 zones). Upper Paleocene–Lower Eocene.

Genus Mоrozovella McGowran and Luterbacher, 1964
Type species. Pulvinulina velascoensis Cushman, 1925.

Morozovella aequa (Cushman and Renz, 1942)
Plate II, 8–10

1942.	 Globorotalia crassata var. aequa sp. n.; Cushman 
and Renz, p. 12, pl. 3, fig. 3a–c. 

p 1953.	Globorotalia crassata Cushman; Subbotina (non 
Cushman, 1925), p. 211, pl. 17, figs. 9a–10c, figs. 
11a–12c (non pl. 7, fig. 7a–c=reillustration of holo­
type of Globorotalia subbotinae Morozova, 1939, 
non pl. 17, fig. 8a–c, non pl. 7, fig. 13a–c).

1957a.	 Globorotalia aequa Cushman and Renz; Bolli,  
p. 74, pl. 17, figs. 1–3, pl. 18, figs. 13–15. 

p 1957.	Globorotalia aequa Cushman and Renz; Loeblich 
and Tappan, p. 186, pl. 59, fig. 6a–c, pl. 64, fig. 
4a–c, non pl. 46, figs. 7a–8c, non pl. 50, fig. 6a–c, 
non pl. 55, fig. 8a, b.

1958.	 Globorotalia crassata var. aequa Cushman and 
Renz; Hornibrook, pl. 1, figs. 1, 2.

1962.	 Globorotalia (Truncorotalia) aequa aequa (Cush­
man and Renz); von Hillebrandt, p. 133, pl. 13,  
fig. 1a–c.

1963.	 Truncorotalia aequa (Cushman and Renz); Gohr­
bandt, p. 58, pl. 4, figs. 10–12. 

1971.	 Globorotalia (Morozovella) aequa aequa Cushman 
and Renz; Jenkins, p. 100, pl. 7, figs. 167–171. 

1971.	 Globorotalia (Morozovella) aequa bullata Jenkins; 
Jenkins, p. 100, pl. 7, figs. 172–176 (reillustration 
of holotype and paratype specimens). 

1971.	 Globorotalia crassata Cushman; Zaneva, p. 34, pl. 3, 
figs. 4–6.

1975.	 Globorotalia aequa Cushman and Renz; Stainforth 
et al., p. 163, text-fig. 31.

1979.	 Globorotalia (Morozovella) aequa aequa Cushman 
and Renz; Blow, p. 975, pl. 96, figs. 4–9, pl. 218, 
figs. 1–6, pl. 99, fig. 5, pl. 102, figs. 6, 9, 10, pl. 103, 
fig. 1, pl. 211, figs. 3–5, pl. 118, figs. 8–10, pl. 211, 
figs. 1, 2. 

1979.	 Globorotalia (Morozovella) aequa lacerti Cushman 
and Renz; Blow, p. 977, pl. 138, figs. 1–3, pl. 115, 
fig. 6.

1979.	 Globorotalia (Morozovella) aequa tholiformis 
Blow; Blow, p. 979, pl. 102, figs. 7, 8, pl. 119, 
figs.1, 2 (holotype), 3, pl. 125, figs. 1, 2, pl. 127, 
figs. 8, 9, pl. 129, fig. 6, pl. 133, fig. 9.

1985.	 Morozovella aequa (Renz and Cushman); 
Toumarkine and Luterbacher, p. 113, fig. 15.1–3.

non 1990. Morozovella aequa (Renz and Cushman); Stott 
and Kennett, p. 560, pl. 6, figs. 13–15.

non 1995. Morozovella aequa (Renz and Cushman); Lu and 
Keller, p. 102, pl. 1, fig. 15.

1991.	 Morozovella aequa (Renz and Cushman); Van 
Eijden and Smit, p. 113.

1997.	 Morozovella aequa (Renz and Cushman); Berggren 
and Norris, p. 103, pl. 16, figs. 22–24.

1999.	 Morozovella aequa (Renz and Cushman); 
Darakchieva, p. 46.

2006.	 Morozovella aequa (Renz and Cushman); Pearson 
et al., p. 347, pl. 11.1, figs. 1–8.

2011.	 Morozovella aequa (Cushman and Renz); Nguyen 
et al., pl. 1, fig. 7.

Nomenclature. The holotype (Cushman Collection, 
National Museum of Natural History, USNM 
CC38210) was designated by Cushman and Renz 
(1942) from the Soldado Formation, Trinidad, near the 
base if Globorotalia subbotinae zone.
Material. A few dozens of specimens with excellent 
preservation.
Remarks. In Bulgaria, the species is identified as 
Globorotalia crassata (Zaneva, 1971) from North­
western and Central Northern Bulgaria. The author 
noted the similarity with Globorotalia aequa (Cush­
man and Renz) and suggests that the two species are 
synonymous.
Distribution. The species occurred at the base of Аca
rinina soldadoensis/Globanomalina pseudomenardii 
P4c subzone (Berggren, Pearson, 2005) and disap­
peared at the top of Morozovella aragonensis/Mo­
rozovella subbotinae E5 zone (Berggren, Pearson, 
2005). Geographically widespread.
Occurrence. In the Lom depression it was established 
in the limestone-marlstone formation, Komarevo 
Formation and marlstone-limestone formation: R-3 
Komoshtitsa (1330 m – P4 zone), С-6 Oryahovo (441–
455 m – E2 zone). Upper Paleocene–Lower Eocene.

Morozovella caucasica (Glaessner, 1937) 
Plate II, 11–13

1937.	 Globorotalia aragonensis var. caucasica sp. n.; 
Glaessner, p. 31 (English), 48, pl. 1, fig. 6a–c.

1953.	 Globorotalia velascoensis Cushman; Subbotina,  
p. 216, pl. 19, figs. 1, 2, fig. 3 (not Cushman, 1925). 

1962.	 Truncorotalia (Truncorotalia) cf. caucasica (Glaes­
sner); von Hillebrandt, p. 136, pl. 13, fig. 5.

1971.	 Globorotalia (Morozovella) crater caucasica Glaes­
sner; Jenkins, p. 103, text-figs. 189–191.

1971.	 Globorotalia aragonensis var. caucasica Glaessner; 
Zaneva, p. 39, pl. 4, figs. 4–6.

1974.	 Morozovella aragonensis caucasica (Glaessner); 
Fleisher, p. 1029, pl. 14, fig. 2.
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1975.	 Globorotalia caucasica Glaessner; Stainforth et 
al., p. 175, text-figs. 41.1–2 (1: from Subbotina, 
1953, pl. 19, fig. la–c, fig. 2 ascribed incorrectly to 
Subbotina, 1953, pl. 19, fig. 2: it is actually fig. 3 and 
indicated as transitional to aragonensis), 41.3–6.

1979.	 Globorotalia (Morozovella) caucasica Glaessner; 
Blow, p. 993, pl. 146, figs. 3, 4, pl. 147, figs. 9, 
10, pl. 226, fig. 1, pl. 152, figs. 6–9, pl. 226, fig. 2,  
pl. 226, figs. 3, 4. 

1985.	 Morozovella caucasica (Glaessner); Toumarkine 
and Luterbacher, p. 114, fig. 16.2–3 (2: from 
Subbotina, 1953, pl. 19, figs. 1, 3; holotype reillus­
trated).

1986.	 Morozovella caucasica (Glaessner); Dzhuranov and 
Darakchieva, p. 15, pl. 5, fig. 5.

1991.	 Morozovella caucasica (Glaessner); Van Eijden and 
Smit, p. 113.

2006.	 Morozovella caucasica (Glaessner); Pearson et al., 
p. 352, pl. 11.4, figs. 1–16.

Nomenclature. The holotype is deposited in the collec­
tions of the Paleontology Department, University of 
Moscow. It was designated by Glaessner (1937) from 
the Lower Eocene upper beds of the lower part of the 
Lower Foraminiferal (Koun) Formation, Northwest 
Caucasus, Former Soviet Union. 
Material. A few dozens of specimens with bad preserva­
tion, making sutures and chambers hardly recognizable. 
Remarks. The species is known and described from 
the Eocene of Western and Central Northern (Zaneva, 
1971) and Northeastern Bulgaria (Dzhuranov, 
Darakchieva, 1986) in the sediments of Avren, Aladan 
and Dvoynitsa Formations.
Distribution. M. caucasica occurred at the base of 
Аcarinina pentacamerata Е6 zone (Berggren, Pearson, 
2005) and disappeared in Guembelitrioides nuttalli Е8 
zone (Berggren, Pearson, 2005). Widely distributed in 
(sub)tropical Tethyan regions.
Occurrence. In the present study the species is found 
in the marlstone-limestone formation, and clayey-
marlstone formation: R-2 Komoshtitsa (940 m – E6–7 
zone), С-6 Oryahovo (375–435 m – E6–7 zone), C-7 
Oryahovo (350 m – E7a zone). Lower Eocene.

Morozovella crater (Finlay, 1939)
Plate II, 14–16

1939.	 Globorotalia crater sp. n.; Finlay, p. 125 (no fig­
ures).

1958.	 Globorotalia crater Finlay; Hornibrook, p. 33, pl. 1, 
figs. 3–5. 

1971.	 Globorotalia (Morozovella) crater Finlay; Jenkins, 
p. 103, pl. 8, figs. 192–194 (refigured holotype), 
195–197. 

1979.	 Globorotalia (Morozovella) crater Finlay; Blow,  
p. 996, pl. 134, figs. 2–5, 9, 10, pl. 135, figs. 1, 2, 
pl. 224, figs. 5, 6 (detail of pl. 135: fig. 2), pl. 138, 
figs. 4–8, pl. 225, fig. 1, pl. 141, fig. 3, pl. 146, fig. 5,  
pl. 154, figs. 2–4, pl. 225, figs. 3–6, pl. 164, figs. 3–5, 
pl. 226, fig. 5.

2004.	 Morozovella crater (Finlay); Pearson et al., p. 37,  
pl. 2, figs. 13, 14.

2006.	 Morozovella crater (Hornibrook); Pearson et al.,  
p. 355, pl. 11.5, figs. 1–16. 

Nomenclature. The holotype is designated by Finlay 
(1939) from the Lower Eocene, chalk marls below 
Amuri Strone, Hurunui River, New Zealand.
Material. Few specimens with good preservation.
Description. Muricate, nonspinose, normal perforate 
type of wall. The test is plano-convex with lobulate 
outline, ornamented with well developed muricoca­
rina. The chamber in the final whorl are 4½–5 with 
curved to radial intercameral sutures on the umbilical 
side and curved, limbate,heavily ornamented sutures 
on the spiral side. The umbilicus is deep and relatively 
wide, rimmed by everted, thickened circumumbilical 
rim of elevated chamber shoulders. The aperture is 
a low, interiomarginal, umbilical-extraumbilical slit 
with thin lip.
Remarks. The species is first described in Bulgaria.
Discussion. Pearson et al. (2006) stated incorrectly 
that G. crater was nomen nudum until Hornibrook 
(1958) illustrated the holotype. In fact illustration of 
a holotype is only mandatory under the ICZN for taxa 
described after 1999 and Finlay’s original description 
was valid.
Distribution. The species occurred in the lower part 
of Morozovella formosa E4 zone (Berggren, Pear­
son, 2005) and disappeared in the upper part of 
Globigerinatheka kugleri/Morozovella aragonensis Е9 
zone (Berggren, Pearson, 2005). Widely distributed in 
(sub)tropical areas of Atlantic, Mediterranean/Tethyan, 
Pacific Oceans and austral regions.
Occurrence. The species was established in the marl­
stone-limestone formation: С-6 Oryahovo (355–365 m 
– E8–10 zone), R-3 Komoshtitsa (1060 m – E7 zone). 
Middle Eocene.

Morozovella marginodentata (Subbotina, 1953)
Plate III, 1–2

1953.	 Globorotalia marginodentata sp. n.; Subbotina, p. 212, 
pl. 17, fig. 14 (refigured from Glaessner, 1937: p. 31, 
pl. 7, fig. 7a–c), pl. 17, figs. 15a–c (holotype), 16a–c, 
pl. 18, figs. la–3c.

1962.	 Globorotalia (Truncorotalia) aequa marginoden-
tata Subbotina; von Hillebrandt, p. 135, pl. 13; figs. 
9a–11.

1963.	 Truncorotalia marginodentata marginodentata (Sub­
botina); Gohrbrandt, p. 62, pl. 6, figs. 4–6.

1963.	 Truncorotalia marginodentata aperta subsp. n.; 
Gohrbrandt, p. 62, pl. 5, figs. 10–15.

1971.	 Globorotalia (Truncorotalia) aequa marginoden-
tata Subbotina; Jenkins, p. 101, text-figs. 177–179.

1971.	 Globorotalia marginodentata Subbotina; Zaneva,  
p. 35, pl. 3, figs. 7–9.

1979.	 Globorotalia (Morozovella) subbotinae forma mar-
ginodentata sensu lato Subbotina; Blow, p. 1024,  
pl. 139, figs. 1–9, pl. 140, figs. 1–3.

1985.	 Morozovella marginodentata (Subbotina); Toumar­
kine and Luterbacher, p. 113, fig. 15.7–8.



43

1991.	 Morozovella marginodentata (Subbotina); Van Eij­
den and Smit, p. 133.

2001.	 Morozovella marginodentata (Subbotina); Warraich 
and Ogasawara, p. 40, fig. 10.7–9.

2006.	 Morozovella marginodentata (Subbotina); Pearson 
et al., p. 364, pl. 11.10; figs. 1–16. 

Nomenclature. The holotype (VNIGRI Coll., St. 
Petersburg, No. 3087) was designated by Subbotina 
(1953) from the Green series, Kuban river section, 
Northern Caucasus, former Soviet Union.
Material. A few dozens of specimens with excellent 
preservation.
Remarks. The species is known and described from 
Western and Central Northern Bulgaria (Zaneva, 1971). 
Discussion. Typical M. marginodentata specimens 
are characterized by their compressed chambers and 
thickly muricate periphery, but in the Early Eocene 
they are found in assemblages intergradation with 
Morozovella gracilis and Morozovella subbotinae.
Distribution. M. marginodentata occurred in the 
Upper Paleocene Morozovella velascoensis Р5 zone 
(Berggren, Pearson, 2005) and disappeared in the 
Lower Eocene Мorozovella aragonensis/Morozovella 
subbotinae Е5 zone (Berggren, Pearson, 2005). 
Widely distributed in (sub)tropical regions (Caribbean, 
Atlantic Ocean, Indo-Pacific region, North Caucasus).
Occurrence. In the Lom depression the species 
was established in the clayey-marlstone formation, 
limestone-marlstone formation and matlstone-lime­
stone formation: R-1 Kovachitsa (990–1070 m – E4 
zone), R-2 Komoshtitsa (1170–1348 m – E5 zone), 
R-3 Komoshtitsa (1200–1220 m – E5 zone), R-1 
Dalgodeltsi (1280–1420 m – E2, E5 zones), С-6 
Oryahovo (435 m – E6–7 zone). Lower Eocene.

Genus Igorina Davidzon, 1976
Type species. Igorina tadjikistanensis (Bykova, 1953).

Igorina broedermanni (Cushman and Bermudez, 
1949)
Plate III, 3–4

1949.	 Globorotalia (Truncorotalia) broedermanni sp. n.; 
Cushman and Bermudez, p. 40, pl. 7, figs. 22–24.

1957a.	 Globorotalia broedermanni (Cushman and Ber­
mudez); Bolli, p. 80, pl. 19, figs. 13–15.

1957b.	 Globorotalia broedermanni (Cushman and Ber­
mudez); Bolli, p. 167, pl. 37, fig. 13a–c.

1967.	 Globorotalia mattseensis sp. n.; Gohrbandt, p. 322, 
pl. l, figs. 25–27 (paratype), 28–30 (holotype).

1967.	 Globorotalia warsteinensis sp. n.; Gohrbandt, p. 324, 
pl. 1, figs. 18–24.

1974.	 Acarinina planodorsalis sp. n.; Fleisher, p. 1013,  
pl. 2, figs. 6–8 (holotype), 9 (paratype).

p 1975.	Globorotalia broedermanni (Cushman and Ber­
mudez); Stainforth et al., p. 173, text-fig. 39.4–6, 
(reillustration of Bolli, 1957b, pl. 37, fig. 13a–c) 
(not text-fig. 39.2a–3c).

1979.	 Globorotalia (Acarinina) broedermanni broeder-
manni (Cushman and Bermudez); Blow, p. 911, pl. 

130, figs. 7–9, pl. 135, fig. 4, pl. 142, figs. 1–3, pl. 
148, figs. 1–3, pl. 153, figs. 7, 8, pl. 179, figs. 3–5.

1985.	 Globorotalia broedermanni (Cushman and Ber­
mudez); Toumarkine and Luterbacher, p. 130, text-
figs. 29.14a–c (holotype refigured), 15–16, fig. 20a–
c (from Bolli, 1957b, pl. 37, fig. 13a–c). 

1986.	 Acarinina broedermanni (Cushman and Bermudez); 
Dzhuranov and Darakchieva, p. 10, pl. 2, fig. 1.

1995.	 Igorina broedermanni (Cushman and Bermudez); 
Lu and Keller, p. 102, pl. 4, fig. 16.

2001.	 Igorina broedermanni (Cushman and Bermudez); 
Warraich and Ogasawara, p. 17, fig. 4.1–3.

2004.	 Igorina broedermanni (Cushman and Bermudez); 
Pearson et al., p. 37, pl. 2, fig. 2.

2006.	 Igorina broedermanni (Cushman and Bermudez); 
Pearson et al., p. 383, pl. 12.2, figs. 1–12 (pl. 12.2, 
figs. 1–3: new SEMs of holotype of Globorotalia 
(Truncorotalia) broedermanni Cushman and Ber­
mudez). 

2011.	 Igorina broedermanni (Cushman and Bermudez); 
Nguyen et al., pl. 1, fig. 5.

Nomenclature. The holotype (Smithsonian Museum 
of Natural History, Washington, D.C., No. CC47407) 
was designated by Cushman and Bermudez (1949) 
from the Lower Eocene Capdevila Formation, Cuba.
Material. Few specimens with good preservation. 
Remarks. The species was described by Dzhuranov 
and Darakchieva (1986) from the Middle Eocene of 
Avren Formation in Northeastern Bulgaria.
Discussion. Included in the synonymy of broeder-
manni (Pearson et al., 2006) are Globorotalia matt-
seensis and Globorotalia warsteinensis of Gohrbandt 
(1967) and Acarinina planodorsalis of Fleisher 
(1974). Together these taxa illustrate a gradual mor­
phologic trend in Middle Eocene Igorina broeder-
manni towards increasing number of chambers in the 
final whorl and flattening of the dorsal side that cul­
minates in the evolution of Igorina anapetes (Blow, 
1979).
Distribution. I. broedermanni occured just below 
Acarinina sibaiyaensis E1 zone (Berggren, Pearson, 
2005) to top of Globigerinatheka kugleri/Morozovella 
aragonensis Е9 zone (Berggren, Pearson, 2005). 
Widespread in Caribbean (Cuba, Trinidad), Atlantic 
and Indo-Pacific realms as well as in Tethys (Syria, 
Egypt, Tunisia, Senegal, Yugoslavia, Italy), Caucasus 
regions. It has not been reliably reported from high 
southern (austral) latitudes according. 
Occurrence. In the Lom depression the species was 
established in the Avren Formation, limestone-
marlstone formation, clayey-marlstone formation: 
R-2 Komoshtitsa (970–1348 m – E5–7 zone), R-1 
Dalgodeltsi (1350–1400 m – E5 zone), С-6 Oryahovo 
(345–437 m – E6–10 zone), C-7 Oryahovo (280– 
300 m – E8–10 zone). Lower–Middle Eocene.

Family HEDBERGELLIDAE Loeblich and Tappan, 
1961
Genus Globanomalina Haque, 1956, emended
Type species. Globanomalina ovalis Haque, 1956 
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PLATE III

1, 2. Morozovella marginodentata (Subbotina, 1953). 1, R-2 Komoshtitsa, 1170 m, sample 115, limestone-marlstone formation, 
Lower Eocene, E5 zone; spiral side, SEM x 150; 2, R-3 Komoshtitsa, 1120 m, sample 56, clayey-marlstone formation, Lower 
Eocene, E7 zone; umbilical side, SEM x 200.
3, 4. Igorina broedermanni (Cushman & Bermudez, 1949). С-6 Oryahovo, 345 m, sample 27, Avren Formation, Middle Eocene, 
E8–10 zone; 3, umbilical side, SEM x 250; 4, spiral side, SEM x 230.
5, 6. Globanomalinal imitata (Subbotina, 1953). 5, R-3 Komoshtitsa, 1340 m, sample 67, limestone-marlstone formation, Upper 
Paleocene, P4 zone; spiral side, SEM x 250; 6, С-7 Oryahovo, 410 m, sample 35, Komarevo Formation, Upper Paleocene–Lower 
Eocene, P5–E4 zones; umbilical side, SEM x 180.
7, 8. Pseudohastigerina micra (Cole, 1927). R-3 Komoshtitsa, 840 m, sample 42, clayey-marlstone formation, Lower Eocene, E7 
zone; 7, SEM x 200; 8, SEM x 150.
9, 10. Тurborotalia cerroazulensis (Cole, 1928). С-6 Оryahovo, 256.5 m, sample 18, Avren Formation, Middle Eocene, E11 zone; 
9, umbilical side, SEM x 230; 10, spiral side, SEM x 220.
11–13. Turborotalia increbescens (Bandy, 1949). С-6 Оryahovo, 256.5 m, sample 18, Avren Formation, Middle Eocene, E11 zone; 
11, umbilical side, , SEM x 220; 12, peripheral view, SEM x 200; 13, spiral side, SEM x 190.
14–16. Тurborotalia pomeroli (Toumarkine and Bolli, 1970). С-6 Oryahovo, 256.5 m, sample 18, Avren Formation, Middle 
Eocene, E11 zone; 14, umbilical side, SEM x 150; 15, peripheral view, SEM x 230; 16, spiral side, SEM x 200.

ТАБЛИЦА III

1, 2. Morozovella marginodentata (Subbotina, 1953). 1 – Р-2 Комощица, 1170 m, проба 115, варовиково-мергелна задруга, 
Долен Еоцен, зона E5; спирална страна, SEM x 150; 2 – Р-3 Комощица, 1120 m, проба 56, глинесто-мергелна задруга, 
Долен Еоцен, зона E7; пъпна страна, SEM x 200.
3, 4. Igorina broedermanni (Cushman & Bermudez, 1949). С-6 Оряхово, 345 m, проба 27, Авренска свита, Среден Еоцен, зона 
Е8–10; 3 – пъпна страна, SEM x 250; 4 – спирална страна, SEM x 230.
5, 6. Globanomalinal imitata (Subbotina, 1953). 5 – Р-3 Комощица, 1340 m, проба 67, варовиково-мергелна задруга, Горен 
Палеоцен, зона P4; спирална страна, SEM x 250; 6 – С-7 Оряхово, 410 m, проба 35, Комаревска свита, Горен Палеоцен–
Долен Еоцен, зони P5–E4; пъпна страна, SEM x 180.
7, 8. Pseudohastigerina micra (Cole, 1927). Р-3 Комощица, 840 m, проба 42, глинесто-мергелна задруга, Долен Еоцен, зона 
E7; 7 – SEM x 200; 8 – SEM x 150.
9, 10. Тurborotalia cerroazulensis (Cole, 1928). С-6 Оряхово, 256,5 m, проба 18, Авренска свита, Среден Еоцен, зона E11; 
9 – пъпна страна, SEM x 230; 10 – спирална страна, SEM x 220. 
11–13. Turborotalia increbescens (Bandy, 1949). С-6 Оряхово, 256,5 m, проба 18, Авренска свита, Среден Еоцен, зона E11; 
11 – пъпна страна, SEM x 220; 12 – периферен изглед, SEM x 200; 13 – спирална страна, SEM x 190.
14–16. Тurborotalia pomeroli (Toumarkine and Bolli, 1970). С-6 Оряхово, 256,5 m, проба 18, Авренска свита, Среден Еоцен, 
зона E11; 14 – пъпна страна, SEM x 150; 15 – периферен изглед, SEM x 230; 16 – спирална страна, SEM x 200.
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Globanomalina imitata (Subbotina, 1953)
Plate III, 5–6

1953.	 Globorotalia imitata sp. n.; Subbotina, p. 259, holo­
type: pl. 16, fig. 14a–c, paratype: figs. 15a–16c.

p 1957.	Globorotalia imitata Subbotina; Loeblich and 
Tappan, p. 190, pl. 54, fig. 8a–c (not fig. 9a–c),  
pl. 59, fig. 5a–c, p. 63, fig. 3a–c, not pl. 44, fig. 3a–c,  
pl. 45, fig. 6a–c.

1979.	 Globorotalia (Turborotalia) imitata Subbotina; 
Blow, p. 1078, pl. 81, figs. 8, 9, pl. 83, figs. 1, 2, pl. 
88, fig. 5.

1997.	 Globanomalina imitata (Subbotina); Berggren and 
Norris, p. 87, pl. 8, figs. 17–22.

1999.	 Globanomalina imitata (Subbotina); Ollson et al., 
p. 42, pl. 10, figs. 12–14, pl. 12, figs. 10–12, pl. 36, 
figs. 7–12, 16.

2013.	 Globanomalina imitata (Subbotina); Arenillas and 
Arz, p. 241, text-fig. 4G–J.

Nomenclature. The holotype (VNIGRI coll. 378/112, 
St. Petersburg, No. 4073), was designated by Sub­
botina (1953) from the zone of rotaliform globorotali­
ids (Danian), Kuban River, Northern Caucasus.
Material. Few specimens with good preservation.
Description. Thin, smooth, finely perforated type of 
wall. The test is small, low trochospiral, planoconx­
ex with moderately rounded periphery, arranged in 
2½–3 whorls. The final whorl consist of 4–4½ (rare­
ly 5) chambers increasing rapidly in size, ovoid in 
shape with the long axis parallel to the coiling spire. 
The sutures are moderately depressed, radial to 
slightly curved on both sides of the test. Umbilicus 
is narrow and deep. The aperture is a high umbilical-
extraumbilical arch that is bordered by a thin con­
tinuous lip.
Remarks. The species is first described in Bulgaria.
Discussion. G. imitata is a distinctive species that is 
often overlooked because of its small size. It belongs 
to the perforate walled, inflated chamber lineage of 
planocompressa-imitata-ovalis.
Distribution. G. imitata occurred in the upper part of 
Globanomalina compressa/Praemurica inconstans P1c 
subzone (Berggren, Pearson, 2005) and disappeared in 
Globanomalina pseudomenardii P4 zone (Berggren, 
Pearson, 2005). The species is globally widespread. 
Occurrence. In the Lom depression the species was 
established in the limestone-marlstone formation 
and Komarevo Formation: R-3 Komoshtitsa (1320– 
1400 m – P4 zone), R-3 Asparuhovo (1317–1325 m 
– P4 zone), С-7 Oryahovo (410 m – P4 zone). Upper 
Paleocene.

Genus Pseudohastigerina Banner and Blow, 1959
Type species. Nonion micrus Cole, 1927

Pseudohastigerina micra (Cole, 1927)
Plate III, 7–8

1927.	 Nonion micrus sp. n.; Cole, p. 22, pl. 5, fig. 12.

p 1953.	Globigerinella micra (Cole); Subbotina, p. 122,  
pl. 13, figs. 16a–b, 17 (not fig. 18a–b = Pseudohasti­
gerina naguewichiensis).

p 1957b.	Hastigerina micra (Cole); Bolli, p. 161, pl. 35, fig. 
2a–b (not pl. 35, fig. 1a–b).

1959.	 Globigerinella micra (Cole); Stancheva, p. 337,  
pl. 3, fig. 7a–b.

1971.	 Globanomalina micra (Cole); Jenkins, p. 78, pl. 2, 
figs. 50–54 (figs. 50, 51: reillustration of holotype 
of Nonion iota Finlay, figs. 52–54: illustration of 
paratype of Nonion iota Finlay). 

p 1979.	Pseudohastigerina micra (Cole); Blow, p. 1185,  
pl. 166, fig. 11, pl. 198, figs. 8, 9, pl. 253, figs. 7–9 
(not pl. 198, figs. 1–6 = aff. Pseudohastigerina wil-
coxensis). 

1979.	 Pseudohastigerina acutimarginata sp. n.; Abdel-
Kireem, p. 66, pl. 1, fig. 1a–c.

1979.	 Pseudohastigerina pellucida sp. n.; Abdel-Kireem, 
p. 67, pl. 1, fig. 2a–c.

1979.	 Pseudohastigerina quadrata sp. n.; Abdel-Kireem, 
p. 68, pl. 1, fig. 3a, b.

p 1985.	Pseudohastigerina micra (Cole); Toumarkine and 
Luterbacher, p. 118, fig. 21.1 (holotype reillus­
trated), fig. 21.2a–b (reillustration of Bolli, 1957, 
pl. 35, fig. 1a–b), figs. 21.3, 4 (reillustration of 
Toumarkine and Bolli, 1975, pl. l, figs. 1, 2), 21.5, 
6 (reillustration from literature) (not fig. 21.7, 8).

1986.	 Pseudohastigerina micra (Cole); Dzhuranov and 
Darakchieva, p. 20, pl. 7, figs. 2–3.

1991.	 Pseudohastigerina micra (Cole); Van Eijden and 
Smit, p. 115.

2001.	 Pseudohastigerina micra (Cole); Warraich and 
Ogasawara, p. 51, figs. 16.16, 17. 

2001.	 Pseudohastigerina sharkriverensis Berggren and 
Olsson; Warraich and Ogasawara, p. 51, figs. 16, 
18, 19 (not Berggren and Olsson, 1967).

2004.	 Pseudohastigerina micra (Cole); Pearson et al.,  
p. 36, pl. 1, fig. 11.

2006.	 Pseudohastigerina micra (Cole); Pearson et al.,  
p. 425, pl. 14.3, figs. 11–24 (pl. 14.3, figs. 11, 12: 
new SEMs of holotype of Nonion micrus Cole). 

2015.	 Pseudohastigerina micra (Cole); Pearson and 
Wade, p. 23, fig. 26.1–7.

Nomenclature. The holotype (Smithsonian Museum 
of Natural History, Washington, D.C., No. USNM 
CC243208) was designated by Cole (1927) from 
the Middle Eocene, Guayabal Formation, Tampico, 
Mexico.
Material. A few dozens of specimens with excellent 
preservation. 
Remarks. In Bulgaria the species was described by 
Stancheva (1959) in Pleven district and Dzhuranov 
and Darakchieva (1986) in Northeastern Bulgaria (the 
Avren Formation). 
Discussion. P. acutimarginata, P. pellucida, and P. 
quadrata were described by Abdel-Kireem (1979) 
from the Middle Eocene of Egypt. The three species 
are considered junior synonyms of P. micra (Pearson 
et al., 2006) as they show the range of morphologic 
variability observed in this species. P. sharkriveren-
sis Berggren and Olsson figured by Warraich and 
Ogasawara (2001, figs. 16, 18, 19) does not exhibit the 



47

quadrate outline of P. sharkriverensis and is regarded 
as P. micra.
Distribution. P. micra first occurred in middle part 
of Acarinina cuneicamerata Е7a subzone (Berggren, 
Pearson, 2005) and disappeared in Lower Oligocene 
Pseudohastigerina naguewichiensis O1 zone (Berg­
gren, Pearson, 2005). Global in low to high latitudes.
Occurrence. In the Lom depression the species was 
established in the clayey-marlstone formation, Avren 
Formation and limestone-marlstone formation: R-3 
Komoshtitsa (820–1180 m – E7 zone), R-1 Dalgodeltsi 
(1160–1340 m – E5–E7 zones), С-6 Oryahovo (300–
435 m – E6–E11 zones), C-7 Oryahovo (290 m – E8–
10 zone), С-11 Oryahovo (430 m – E11 zone). Lower–
Middle Eocene.

Genus Turborotalia Cushman & Bermudez, 1949
Type species. Globorotalia centralis Cushman and 
Bermudez, 1937 (=junior synonym of Globigerina 
cerroazulensis Cole, 1928) 

Turborotalia cerroazulensis (Cole, 1928)
Plate III, 9–10

1928.	 Globigerina cerro-azulensis sp. n.; Cole, p. 17,  
pl. 32, figs. 11–13.

p 1953.	Acarinina centralis (Cushman and Bermudez); 
Subbotina, p. 237, pl. 25, figs. 24a–25c.

1954.	 Globorotalia centralis Cushman and Bermudez; 
Colom, p. 186, pl. 11, figs. 18–23.

1957.	 Globorotalia centralis Cushman and Bermudez; 
Bolli et al., p. 41, pl. 10, fig. 4a–c.

1957b.	 Globorotalia centralis Cushman and Bermudez; 
Bolli, p. 169, pl. 39, figs. 1–4.

1963.	 Turborotalia centralis (Cushman and Bermudez); 
Gohrbandt, p. 109, pl. 7, fig. 10a–c.

1977.	 Globorotalia cerroazulensis cerroazulensis (Cole); 
Poore and Brabb, p. 260, pl. 2, figs. 3–4.

p 1979. Globorotalia (Turborotalia) cerroazulensis (Cole); 
Blow, p. 1054, pl. 242, figs. 1–7.

1985.	 Turborotalia cerroazulensis cerroazulensis (Cole); 
Toumarkine and Luterbacher, p. 137, figs. 34.3–4, 
36.16–18 (reillustrations from the literature).

1988.	 Turborotalia cerroazulensis (Cole); Poore and 
Bybell, p. 21, pl. 2, figs. 10–12.

1988.	 Turborotalia cocoaensis (Cushman); Poore and 
Bybell, p. 20, pl. 1, figs. 10–12 (not Cushman, 
1928). 

1995.	 Turborotalia cerroazulensis (Cole); Poag and 
Commeau, pl. 7, figs. 1–2.

1999.	 Turborotalia cerroazulensis cerroazulensis (Cole); 
Darakchieva, p. 42.

2006.	 Turborotalia cerroazulensis (Cole); Pearson et al., 
p. 443, pl. 15.3, figs. 1–20 (pl. 15.3, figs. 1–3: new 
SEMs of holotype of Globigerina cerro-azulensis 
Cole). 

2015.	 Turborotalia cerroazulensis (Cole, 1928); Pearson 
and Wade, p. 24, fig. 28.1a–4.

Nomenclature. The holotype, deposited at the Paleon­
tological Research Institute, Ithaca, New York, was 
designated by Cole (1928) from the Upper Eocene, 
Chapapote Formation, Mexico.

Material. Few dozens of specimens with excellent 
preservation. 
Description. Smooth, normal perforate type of wall 
with pustulose earlier chambers and pustules around 
umbilicus. The test is moderate trochospiral, rounded-
conical shape with 4–5 chambers in the final whorl. 
Chambers appressed and embracing, strongly radially 
compressed and increasing moderately in size. The fi­
nal chamber commonly dorso-ventrally flattened; in 
edge view, showing obtuse or right angle at periphery 
and arching over towards umbilicus. Sutures on the 
spiral side – curved, flat or slightly depressed. The ap­
erture is a broad arch, sometimes slit-like and in other 
specimens almost circular, generally not extending to­
wards the periphery; an imperforate or pustulose lip is 
sometimes visible; more commonly it is obscured by 
inward folding of the final chamber. Umbilicus very 
narrow; ventral sutures slightly curved, depressed; 
usually a strong tendency for sinistral coiling.
Remarks. In Bulgaria the species is known from the 
Upper Eocene of Southern Bulgaria (Darakchieva, 
1999). Here it is first described taxonomically.
Discussion. Substantial differences of opinion have 
arisen between authors on where to place the boundar­
ies between the various morphospecies in the pomero-
li-cerroazulensis-cocoaensis morphocline. Ultimately 
this must be a subjective decision, based on the mor­
phologies of the respective holotypes, all of which are 
illustrated by SEM in Pearson et al. (2006, pl. 15.3, 
figs. 1–3, pl. 15.4, figs. 1–3).
Distribution. The species occurred in the lower part of 
Morozovelloides lehneri Е11 zone (Berggren, Pearson, 
2005) and disappeared in the upper part of Hantkenina 
alabamensis E16 zone (Berggren, Pearson, 2005). 
Globally widespread.
Occurrence. Avren Formation: С-6 Oryahovo (256.5–
259 m – E11 zone). Middle Eocene.

Turborotalia increbescens (Bandy, 1949)
Plate III, 11–13

1949.	 Globigerina increbescens Bandy; Bandy, p. 120,  
pl. 23, fig. 3a–c.

p 1953.	Acarinina centralis Cushman and Bermudez; 
Subbotina, p. 237, pl. 25, figs. 26a–27c (not Cush­
man and Bermudez, 1937). 

1988.	 Globorotalia increbescens Bandy; Poore and By­
bell, p. 18, pl. 4, figs. 1, 2.

1991.	 Turborotalia increbescens (Bandy); Van Eijden 
and Smit, p. 114. 

2006.	 Turborotalia increbescens (Bandy); Pearson et al., 
p. 448, pl. 15.6, figs. 1–15 (pl. 15.6, figs. 1–3: new 
SEMs of holotype of Globigerina increbescens 
Bandy). 

2015.	 Turborotalia increbescens (Bandy); Pearson and 
Wade, p. 25, fig. 27.7a–8b.

Nomenclature. The holotype (deposited in the micro­
paleontological collections at Indiana University) was 
designated by Bandy (1949) from the Upper Eocene, 
Little Stave Creek, Alabama.
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Material. A few dozens of specimens with excellent 
preservation. 
Description. Weakly cancellate and coarsely pustulose 
type of wall, often smooth on final chamber; with tenden­
cy to defoliate. The test is moderate to high trochospiral, 
compact and rounded with 3½–4 chambers in the final 
whorl. Chambers appressed and embracing, radially com­
pressed and increasing moderately in size; final chamber 
commonly radially flattened; in edge view, showing 
rounded periphery with final chamber arching towards 
umbilicus. Dorsal sutures curved, depressed. Ventral 
sutures slightly curved, depressed; usually a strong ten­
dency for sinistral coiling. Aaperture a very broad arch in 
an intra-extraumbilical position, often irregular and elon­
gate. An imperforate or pustulose lip is usually visible. 
Umbilicus usually narrow to moderately open. 
Remarks. The species is first described in Bulgaria.
Discussion. This morphospecies is intermediate in 
morphology between T. pomeroli and T. ampliaper-
tura and also intergrades with T. cerroazulensis in the 
lower part of the Upper Eocene.
Distribution. The species occurred in the Middle 
Eocene Morozovelloides crassatus Е13 zone (Berg
gren, Pearson, 2005) and disappeared in the Lower 
Oligocene. Cosmopolitan.
Occurrence. Avren Formation: С-6 Oryahovo (250–
259 m – E11 zone). Middle Eocene.

Turborotalia pomeroli (Toumarkine and Bolli, 1970)
Plate III, 14–16

1970.	 Globorotalia cerroazulensis pomeroli Toumarkine 
and Bolli; Toumarkine and Bolli, p. 140, pl. 1, figs. 
10–18. 

1970.	 Globorotalia possagnoensis Toumarkine and Bolli; 
Toumarkine and Bolli, p. 652, pl. 662, fig. 3 (not 
Toumarkine and Bolli, 1970). 

1977.	 Globorotalia cerroazulensis pomeroli Toumarkine 
and Bolli; Poore and Brabb, p. 260, pl. 2, figs. 3–4.

1979.	 Globorotalia (Turborotalia) centralis Cushman and 
Bermudez; Blow, p. 1052, pl. 36, figs. 1, 2 (reillustra­
tion from Blow, 1969), pl. 173, fig. 9, pl. 190, figs. 1–5, 
pl. 261, figs. 7–9 (not Cushman and Bermudez, 1937). 

1985.	 Turborotalia cerroazulensis pomeroli (Toumarkine 
and Bolli); Toumarkine and Luterbacher, p. 137, 
figs. 34.9, 35.4–9 (reillustrations from the literature). 

1988.	 Turborotalia pomeroli (Toumarkine and Bolli); 
Poore and Bybell, p. 21, pl. 1, fig. 9, pl. 2, figs. 8, 9.

1988.	 Turborotalia possagnoensis (Tourmarkine and 
Bolli); Poore and Bybell, p. 21, pl. 2, figs. 4–7 (not 
Toumarkine and Bolli, 1970).

1991.	 Turborotalia pomeroli (Toumarkine and Bolli); Van 
Eijden and Smit, p. 114.

1995.	 Turborotalia pomeroli (Toumarkine and Bolli); Poag 
and Commeau, pl. 5, figs. 16, 17, pl. 6, figs. 2, 3.

2006.	 Turborotalia pomeroli (Toumarkine and Bolli); 
Pearson et al., p. 451, pl. 15.7, figs. 10–20 (pl. 15.7, 
figs. 10–12: new SEMs of paratype of Globorotalia 
cerroazulensis pomeroli Toumarkine and Bolli). 

Nomenclature. The holotype (Museum d’Histoire 
Naturelle de Bale, No. 26578) was designted by Tou­

markine and Bolli (1970) from the Middle Eocene, 
Possagno area, Northern Italy.
Material. A few dozens of specimens with excellent 
preservation.
Description. Smooth, normal perforate type of wall 
with cylindrical pustules around umbilicus, weakly can­
cellate on earlier chambers and tendency to defoliate. 
The test is large, high to moderate trochospiral, globu­
lar with 4 (rarely 5) chambers in the final whorl. The 
chambers are inflated, strongly radially compressed 
and appressed, increasing moderately in size, with final 
chamber commonly flattened in a radial direction and 
added high in the spiral, arching towards the umbilicus. 
Dorsal sutures are slightly curved, depressed. Ventral 
sutures slightly curved, depressed. Aperture a broad, of­
ten irregular arch in umbilical-extraumbilical position, 
sometimes extending almost to the periphery with occa­
sionally an imperforate lip visible, but more commonly 
obscured by inward folding of the final chamber. The 
umbilicus is generally narrow. Usually a weak tendency 
for either dextral or sinistral coiling.
Remarks. The species is first described in Bulgaria.
Discussion. It was described by Toumarkine and Bolli 
(1970) as an evolutionary intermediate in a lineage 
between T. possagnoensis and T. cerroazuelensis, 
but multivariate morphometric studies. Pearson et al. 
(2006) suggest that the populations of T. pomeroli are 
highly variable in morphology and were apparently 
at the root of a substantial radiation in the Middle 
Eocene. T. pomeroli intergrades with T. frontosa near 
the level of its first appearance (E9–El0 zones), and at 
higher levels with T. altispiroides, T. cerroazulensis, 
T. increbescens and T. ampliapertura.
Distribution. T. pomeroli occurred in the upper part of 
Моrozovelloides lehneri Е11 zone (Berggren, Pearson, 
2005) and disappeared in Globigerinatheka index Е15 
zone (Berggren, Pearson, 2005). Cosmopolitian; prob­
ably the most abundant and widely distributed of all 
Turborotalia, being very well represented in both 
tropical and temperate regions.
Occurrence. Avren Formation: С-6 Oryahovo (250–
326 m – E11 zone), С-8 Oryahovo (420–430 m – E11 
zone), С-11 Oryahovo (415 m – E11 zone).

Conclusion

The present study revealed that the Paleocene–Eocene 
deposits in the Lom depression contain abundant and 
diverse planktonic foraminiferal assemblages with 
good state of preservation. The two contributions rep­
resent taxonomical descriptions and illustrations of 45 
species (27 of them first described in Bulgaria) fol­
lowing the higher taxonomic scheme of Pearson et al. 
(2006), which is in accordance with the current under­
standing of the evolutionary relationships between gen­
era and their distinctive wall texture. As a result, a new 
and modern evaluation of the taxonomic diversity was 
made concerning the planktonic foraminifera from the 
Lom depression. 
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