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Abstract. The present article appears as third part of the investigation of the middle—late Eocene small benthic foraminifers from
Bourgas district. It represents taxonomical descriptions of 20 species (Admmodiscus — 1 species, Haplophragmoides — 2 species,
Reticulophragmium — 2 species, Spiroplectammina — 1 species, Spiroplectinella — 3 species, Vulvulina — 2 species, Trochammina
— 1 species, Plectina — 1 species, Tritaxia — 1 species, Marssonella — 2 species, Karreriella — 2 species, Martinotiella — 1 species,
Cylindroclavulina — 1 species) belonging to 13 genera, 8 subfamilies, 9 families and 7 superfamilies of the suborder TEXTULARIINA
Delage and Herouard, 1896. Sixteen species are first described taxonomically in Bulgaria, as they have been previously established in
different localities. Taxonomical revision of 5 of them was done. Taxonomical determinations at generic and suprageneric level are based
on the classification of Loeblich and Tappan (1988). The studied samples originate from two formal lithostratigraphic units in the Bourgas
coal basin: the Ravnets Fm. (Barthonian—lowermost Priabonian) and the Mugris Fm. (Priabonian).

Keywords: agglutinated foraminifers, taxonomy, middle—late Eocene, Bourgas district.

Pestome. Hacrosimara cratusi € TpeTa OT IOPE/IHIa, IOCBETEHA HA M3YYaBaHETO HA CPEAHO—KBCHOCOLICHCKUTE MAJKH OCHTOCHH
(opamunudepu ot bypracka obnacr. IIpencraBenn ca TakcoHoMudyHy onucanus Ha 20 Buna (Ammodiscus — 1 Bun, Haplophragmoides —
2 Buna, Reticulophragmium — 2 Buna, Spiroplectammina — 1 Bun, Spiroplectinella — 3 suna, Vulvulina — 2 Buna, Trochammina — 1 Bun,
Plectina — 1 Bun, Tritaxia — 1 Bun, Marssonella — 2 Buna, Karreriella — 2 Buna, Martinotiella — 1 Bun, Cylindroclavulina — 1 Bun) npu-
Hajuiexaiy Ha 13 poxa, 8 moncemeiicTpa, 9 cemeiictBa u 7 HaacemeiictBa ot noapaspeq TEXTULARIINA Delage and Herouard, 1896.
16 oT BUIOBETE CE OMUCBAT 3a IIBPBH 1T B bbirapus, kaTo gocera Te ca OMIM CaMO yCTAHOBSIBAHU B Pa3iIMYHM YacTH Ha cTpanata. Ha 5
OT TSIX € HAIIPAaBEHA TAKCOHOMHYHA PeBU3Ms. TaKCOHOMHYHHTE OPE/CICHHUS Ha POJJOBO M HAAPOJIOBO HUBO CIICABAT KiIACH(pUKALMITA HA
Loeblich n Tappan (1988). W3cnenBanuTe nmpobu ca ot e OQHIMATHN JIUTOCTPATHIPAQCKH SANHHIM, Pa3BUTH B byprackus BbIUIMIIEH
Oaceiin: PaBuenka (bapron—Haii-nonen [Ipuabon) u Myrpucka csuta (IIpuabon).

Kniouosu oymu: armyrunupanu popamuHudepy, TakcoHOMHs, cpeieH—KbceH Eoren, Bypracka obmact.

Introduction

The present article appears as third part of the in-
vestigation of the middle—late Eocene small ben-
thic foraminifers from Bourgas district, Southeast
Bulgaria. The previous two parts were published in
the early 1990s (Darakchieva, Juranov, 1992, 1993)
and they concerned the hyaline taxa recorded from
19 borehole sections from the Bourgas coal basin,
north of the town of Bourgas (Fig. 1). Two formal

Eocene lithostratigraphic units were recognized
in the basin — Ravnets Sandy-Cleyey Formation
(Barthonian—lowermost Priabonian) and Mugris
Marl Formation (Priabonian). They were described
in details by Juranov (1992). The lithostratigraph-
ic subdivision and sampling of the boreholes was
shown by Darakchieva and Juranov (1992, Fig. 2).
The present study is focused on the foraminifers
with agglutinated tests originated from the same
sections and samples.
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Fig. 1. Location of the study area and the investigated borehole sections

a, tectonic subdivision of Bulgaria (after Dabovski, Zagorchev, 2009); b, tectonic sketch map of Southeast Bulgaria (after Dabovski,
Zagorchev, 2009): /-3, intraorogenic basins: /, Neogene—Quaternary, 2, Paleogene—Neogene—Quaternary, 3, Paleogene; 4, Eastern
Srednogorie Unit; 5, Strandzha unit; 6, Veleka Unit; 7, Eastern Balkan Unit; ¢, geological map of the northern part of Bourgas
district (after Petrova et al., 1992a, b with modifications): /, alluvium (gravels, sands, clays; Holocene), 2, beach sands (Holocene),
3, lake-marsh deposits (Holocene), 4, sands of the Karangatian? terrace (Upper Pleistocene), 5, Odartsi Fm. (limestones, sands,
clays; Bessarabian), 6, Mugris Fm. (marls, clays, sandstones, limestones; Priabonian), 7, Ravnets Fm. (conglomerates, sand-
stones, clays, coal; Barthonian—lowermost Priabonian), 8, Upper Cretaceous volcanogenic-sedimentary deposits (Draganovo Fm.:
tuffs; Santonian; Medovo Fm.: tuffs; Coniacian—Santonian), 9, lithostratigraphic boundary, /0, normal fault, 1/, strike-slip fault,
12, borehole

@ur. 1. MecTonos0:keHHe HAa U3CJIeIBAHUS PAliOH M U3YYEHHUTE COHIAKHH Pa3pe3u

a — TeKToHcKa noxas6na Ha Bearapus (mo Dabovski, Zagorchev, 2009); b — TekroHcka kapra Ha FOromsrouna Bwirapus (o
Dabovski, Zagorchev, 2009): /-3 — unTpaoporeHHu OaceiiHu: / — HEOTCHCKO-KBaTePHEPHHU, 2 — IMAJICOTreHCKO-HEOT €HCKO-KBa-
TepHepHH, 3 — maneoreHcky; 4 — M3rounocpeanoropcka eaununa; 5 — CTpaH/KaHCKa eIuHMIA; 6 — Benekcka equnuma; 7 —
H3rounobankaHCcKa eIUMHUIA; ¢ — TE0JIOKKA KapTa Ha CeBepHaTa 4acT Ha bypracka obnact (mo Petrova et al., 1992a, b ¢ u3mene-
HUs): [ — anmyBuid (4aKbJ, MSCHIHU, TIIHHU; XOJIOLEH), 2 — TUIAKHU Tsichlm (XoomeH), 3 — e3epHo-O0natHu Hacnaru (XoomeH),
4 — naceuu Ha Kapanrarckara? tepaca (I'open I[lnelicronen), 5 — Ogbpcka cBuTa (BapoBHLM, MACHUHM, TIMHU; becapal), 6 —
Myrpucka cButa (Mepreiu, TIIMHH, ISICHYHUIM, BapoBuny; [IpuabGoH), 7 — PaBHenka cBuTa (KOHITIOMEPATH, ISACHYHUIHN, TIIH-
HH, BbriMINA; baproH—Haii-nonen IIpuabon), § — TOPHOKPEAHH BYJIKAHOICHHO-CEAMMEHTHHU Hacnary (J{paraHoBcka cButa: Tydu;
Canton; Menoscka csura: Tydu; Konnac—Canron), 9 — nutoctparurpadeka rpanuna, /0 —pascen, /1 — orcen, /2 — conmax

1971. Ammodiscus incertus (d’Orbigny); Iva et al., p. 74,
pl. 2, figs. 6-8.

1979. Ammodiscus incertus akct. (non Operculina in-
certa d’Orbigny); Sztrakos, p. 57, pl. 1, fig. 8.

?71982. Ammodiscus grzybowski Emiliani; Sztrakos, pl. 1,
fig. 7.

Taxonomical descriptions

The following pages represent 20 species belong-
ing to 13 genera, 8 subfamilies, 9 families and 7
superfamilies of the suborder TEXTULARIINA

Delage and Herouard, 1896. Sixteen species are  1985. Ammodiscus incertus (d’Orbigny); Korecz Laky
first described taxonomically in Bulgaria, as they and Nagy Gellai, pl. 2, figs. 1-4.
have been previously recorded in different locali-  1987. Ammodiscus grzybowski Emiliani; Reiser, S. 57,
ties. Taxonomical revision of 5 of them was done. Taf. 1, Fig. 5, 6.

Taxonomical determinations at generic and su- 1999. Ammodiscus incertus (d’Orbigny); Darakchieva,

prageneric level are based on the classification of p-7.

Loeblich and Tappan (1988).
ppan ( ) Nomenclature. The species was first described as

Operculina incerta from recent sediments near
Cuba seacoasts. We compare to Stanceva’s (1961,
pl. 1, fig. 7) image.

Remarks. In Bulgaria the species was described as
Ammodiscus incertus (with finely agglutinated wall)
by Stanceva (1961) from the marls near the village
of Kozichino, Bourgas district. It was also recorded
in the Eocene in Southeast Bulgaria (Darakchieva,
1999). According to Sztrakos (1979) Operculina in-

Order FORAMINIFERIDA Eichwald, 1830
Suborder TEXTULARIINA Delage and Herouard,
1896

Superfamily AMMODISCACEA Reuss, 1862
Family AMMODISCIDAE Reuss, 1862

Subfamily AMMODISCINAE Reuss, 1862

Genus Ammodiscus Reuss, 1862

Type species. Ammodiscus infimus L. G. Bornemann,
1874 (subsequent designation by Loeblich, Tappan,
1954).

Distribution. Silurian—Holocene; cosmopolitan.

Ammodiscus incertus (d’Orbigny, 1839)
Plate I, 1

1961. Ammodiscus incertus (d’Orbigny); Stanceva, p. 260,
pl. 1, fig. 7.

1969. Ammodiscus incertus (d’Orbigny); Kraeva and
Zernetskij, p. 17, pl. 4, fig. 4.

certa’s wall (the type species of d’Orbigny) is not
agglutinated, and Reiser (1987) referred the species
of Yvaetal. (1971) and Sztrakos (1979) to the syn-
onymy of Ammodiscus grzybowski Emiliani on the
base of the same reason.

Distribution. The species is known from the up-
per Eocene of Ukraine, the Eocene and Oligocene
of Hungary, the Oligocene of Germany, and the
Miocene of Romania.

Occurrence. Mugris Fm.: C-222 (16 m), C-27
(202 m), C-189 (33 m, 191.4-240 m), C-279 (4-8 m,
130 m), unsubdivided section: C-927 (347 m).



PLATE I TABJINIA 1




PLATEI

. Ammodiscus incertus (d’Orbigny, 1839). Unsubdivided section, C-927, 347 m, SEM x 48.

. Haplophragmoides suborbicularis (Grzybowski, 1896). Mugris Formation, C-432a, 25 m, SEM x 54.
. Haplophragmoides walteri (Grzybowski, 1898). Ravnets Formation, C-286, 131.20 m, SEM x 60.

. Reticulophragmium amplectens (Grzybowski, 1898). Mugris Formation, C-279, 65-74 m, SEM x 48.

. Reticulophragmium rotundidorsatum (Hantken, 1875). Ravnets Formation, C-432a, 263 m, SEM x 60.
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. Spiroplectammina deperdita (d’Orbigny, 1846). Mugris Formation, C-320, 63 m, SEM x 36.

. Spiroplectinella carinata (d’Orbigny, 1846). Mugris Formation, C-279, 225 m, SEM x 44.

. Spiroplectinella pectinatiformis (Balakhmatova, 1964). Mugris Formation, C-320, 63 m, SEM x 66.

. Spiroplectinella subhaeringensis (Grzybowski, 1896). Mugris Formation, C-432a, 170 m, SEM x 86.

10. Vulvulina pennatula (Batsch, 1791). Mugris Formation, C-320, 27-29 m, SEM x 44.

11. Vulvulina spinosa Cushman, 1927. Mugris Formation, C-320, 27-29 m, SEM x 48.

12. Trochammina globigeriniformis (Parker and Jones, 1865). Mugris Formation, C-222, 120 m, SEM x 72.
13. Plectina eocenica Cushman, 1936. Mugris Formation, C-35, 111.80 m, SEM x 54.

14. Tritaxia szaboi (Hantken, 1868). Mugris Formation, C-35, 111.80 m, SEM x 48

15. Marssonella indentata (Cushman and Jarvis, 1928). Mugris Formation, C-432a, 105 m, SEM x 48.

16. Marssonella traubi Hagn, 1956. Mugris Formation, C-320, 27-29 m, SEM x 78.

17. Karreriella chilostoma (Reuss, 1852). Unsubdivided section, C-927, 69.20 m, SEM x 72.

18. Karreriella siphonella (Reuss, 1851). Mugris Formation, C-286, 102.80 m, SEM x 66.

19. Martinottiella petrosa (Cushman et Bermudez, 1937). Unsubdivided section, C-927, 69.20 m, SEM x 54.
20. Cylindroclavulina rudislosta (Hantken, 1875). Mugris Formation, C-27, 92 m, SEM x 40.

TABJIMIIA I
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. Ammodiscus incertus (d’Orbigny, 1839). Henonenen paspes, C-927, 347 m, SEM x 48.

. Haplophragmoides suborbicularis (Grzybowski, 1896). Myrpucka csura, C-432a, 25 m, SEM x 54.
. Haplophragmoides walteri (Grzybowski, 1898). PaBuerka csuta, C-286, 131,20 m, SEM x 60.

. Reticulophragmium amplectens (Grzybowski, 1898). Myrpucka csuta, C-279, 65-74 m, SEM x 48.
. Reticulophragmium rotundidorsatum (Hantken, 1875). PaBuenka cura, C-432a, 263 m, SEM x 60.
. Spiroplectammina deperdita (d’Orbigny, 1846). Myrpucka cuta, C-320, 63 m, SEM x 36.

. Spiroplectinella carinata (d’Orbigny, 1846). Myrpucka cura, C-279, 225 m, SEM x 44.

. Spiroplectinella pectinatiformis (Balakhmatova, 1964). Myrpucka csuta, C-320, 63 m, SEM x 66.

. Spiroplectinella subhaeringensis (Grzybowski, 1896). Myrpucka csura, C-432a, 170 m, SEM x 86.

10. Vulvulina pennatula (Batsch, 1791). Myrpucka csuta, C-320, 27-29 m, SEM x 44.

11. Vulvulina spinosa Cushman, 1927. Myrpucka ceuta, C-320, 27-29 m, SEM x 48.

12. Trochammina globigeriniformis (Parker and Jones, 1865). Myrpucka cuta, C-222, 120 m, SEM x 72.
13. Plectina eocenica Cushman, 1936. Myrpucka cuta, C-35, 111,80 m, SEM x 54.

14. Tritaxia szaboi (Hantken, 1868). Myrpucka cura, C-35, 111,80 m, SEM x 48

15. Marssonella indentata (Cushman and Jarvis, 1928). Myrpucka cButa, C-432a, 105 m, SEM x 48.

16. Marssonella traubi Hagn, 1956. Myrpucka ceuta, C-320, 27-29 m, SEM x 78.

17. Karreriella chilostoma (Reuss, 1852). Henoznenen paspes, C-927, 69,20 m, SEM x 72.

18. Karreriella siphonella (Reuss, 1851). Myrpucka cura, C-286, 102,80 m, SEM x 66.

19. Martinottiella petrosa (Cushman et Bermudez, 1937). Henonenen paspes, C-927, 69,20 m, SEM x 54.
20. Cylindroclavulina rudislosta (Hantken, 1875). Myrpucka cuta, C-27, 92 m, SEM x 40.

Scale bar = 100 um

Superfamily LITUOLACEA de Blainville, 1827
Family HAPLOPHRAGMOIDIDAE Mainc, 1952
Genus Haplophragmoides Cushman, 1910

Type species. Nonionina canariensis d’Orbigny,
1839 (original designation).
Distribution. Cretaceous—Holocene; cosmopolitan.

1961.

1970.

1977.

1981.

Haplophragmoides suborbicularis (Grzybowski);
Stanceva, p. 262, pl. 1, fig. 3.

Cribrostomoides ex. gtr. suborbicularis (Grzy-
bowski); Myatliuk, p. 76, pl. 18, fig. 3.
Haplophragmoides suborbicularis (Grzybowski);
Samuel, p. 41, pl. 6, fig. 5.

Haplophragmoides (Cribrostomoides) subor-
bicularis (Grzybowski); Liszka and Liszkowa, p.
176, pl. 3, figs. 2, 3.

Haplophragmoides suborbicularis (Grzybowski, 1933 “Cyclammina suborbicularis n. sp.”; Geroch and
1896) Verdenius, pl. 9, figs. 5, 6.
Plate I, 2 1987.

1896. Cyclammina suborbicularis n. sp.; Grzybowski,
p. 284, pl. 9, figs. 5, 6.

1988.

Haplophragmoides suborbicularis (Grzybowski);
Reiser, p. 58, pl. 1, figs. 11, 15.

Haplophragmoides ex. gr. suborbicularis (Grzy-
bowski); Kaminski et al., p. 189, pl. 5, figs. 12, 13.



1999. Haplophragmoides suborbicularis (Grzybowski);
Darakchieva, p. 7.

2005. Haplophragmoides suborbicularis (Grzybowski);
Valchev, p. 39, pl. 1, fig. 7.

Nomenclature. A holotype is the specimen figured
by Grzybowski (1896, pl. 9, figs. 5, 6). It was re-
figured by Geroch and Verdenius (1983, pl. 9, figs.
5, 6). The species was first described from the Red
Clays of Wadowice (Polish Western Carpathians).
Remarks. In Bulgaria the species was described
from the Paleocene in East Stara Planina (Stanceva,
1961; Valchev, 2005) and figured from the Eocene
of Bourgas district (Darakchieva, 1999).
Distribution. 1t is known from the Upper Cretaceous
in Italy, Spain, the Maastrichtian, Paleocene and
lower Eocene of Trinidad, the middle—upper
Eocene of Western Carpathians, and the Oligocene
of Bavaria.

Occurrence. Mugris Fm.: C-OP3 (30—-40 m), C-OP5
(35-115 m), C-35 (42-72 m), C-189 (32-93 m),
C-432a (25-175 m), C-27 (2.4-14 m, 102 m), C-31
(4.2-111.7 m, 182 m), C-236 (60 m), unsubdivided
section: C-28 (29-37.8 m, 57 m).

Haplophragmoides walteri (Grzybowski, 1898)
Plate I, 3

1898. Trochammina walteri n. sp.; Grzybowski, p. 290,
pl. 11, fig. 31.

1937. Haplophragmoides walteri (Grzybowski); Glaess-
ner, S. 362, Taf. 1, Fig. 11.

1962. Haplophragmoides walteri (Grzybowski); Hille-
brandt, S. 27, Taf. 2, Fig. 20.

1969. Haplophragmoides walteri (Grzybowski); Kraeva
and Zernetskij, p. 20, pl. 5, fig. 11.

1970. Asamospira walteri (Grzybowski); Myatliuk, p. 78,
pl. 19, figs. 5-7, pl. 20, figs. 1, 2.

1977. Haplophragmoides walteri (Grzybowski); Samuel,
p- 41, pl. 29, figs. 5, 6.

1981. Haplophragmoides walteri (Grzybowski); Grad-
stein, Berggren, p. 250, pl. 6, figs. 5-7.

1983. “Trochammina Walteri n. sp.”; Geroch and Ver-
denius, pl. 11, fig. 31.

1988. Haplophragmoides walteri (Grzybowski); Ka-
minski et al., p. 190, pl. 5, figs. 14, 15.

2005. Haplophragmoides walteri (Grzybowski); Val-

chev, p. 39, pl. 1, fig. 8.

Nomenclature. A holotype is the specimen figured
by Grzybowski (1898, pl. 11, fig. 31). It was refig-
ured by Geroch and Verdenius (1983, pl. 11, fig.
31). The species was first described from the Polish
Carpathians (Krosno area).

Remarks. In Bulgaria the species was described
from the Paleocene in East Stara Planina (Valchev,
2005).

Distribution. It is known from the Upper Cretaceous
of Italy, Spain, the Upper Cretaceous, Paleocene
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and Eocene in the flysch Carpathians, the Alps, the
Paleocene and Eocene of the Netherlands, Trinidad,
Ukraine, and Azerbaijan. It was also established
during the deep sea drilling in Norwegian (lower
Eocene) and North Seas (Paleocene—Eocene).
Occurrence. Mugris Fm.: C-27 (2.4-3.4 m), C-31
(13 m), C-222 (140-141.2 m), C-320 (63 m), C-840
(358 m), C-OP5 (40 m), C-179 (812 m, 65 m),
C-432a (35-? m), C-236 (60 m), Ravnets Fm.:
C-27 (226 m), C-286 (130-142.1 m), unsubdivided
sections: C-902 (360.2 m), C-927 (69.2 m), C-28
(57 m).

Superfamily HAPLOPHRAGMIACEA Eimer &
Fickert, 1899

Family CYCLAMMINIDAE Marie, 1941
Subfamily ALVEOLOPHRAGMIINAE Saidova,
1981

Genus Reticulophragmium Maync, 1955

Type species. Alveolophragmium venezuelanum
Maync, 1952.

Distribution. Upper Oligocene—Miocene; Colombia,
Venezuela, South Atlantic.

Remarks. This genus has been also recorded from
the Eocene in different localities of the Tethys re-
gion and thus its total stratigraphic range is broader
than Loeblich and Tappan’s (1988).

Reticulophragmium amplectens (Grzybowski,
1898)

Plate I, 4

1898. Cyclammina amplectens n. sp.; Grzybowski,

p- 292, pl. 12, figs. 1-3.

Cyclammina amplectens Grzybowski; Kraeva
and Zernetskij, p. 20, pl. 6, fig. 1a—B.
Reticulophragmium amplectens (Grzybowski);
Kaminski and Geroch, p. 266, pl. 11, figs. 5-7.
Reticulophragmium amplectens (Grzybowski);
Kuhnt and Collins, p. 213, pl. 2, fig. 5.
Reticulophragmium amplectens (Grzybowski);
Darakchieva, p. 8.

Reticulophragmium amplectens (Grzybowski);
Kender et al., p. 128, pl. 12, fig. 11.

1969.
1993.
1996.
1999.

2008.

Nomenclature. A holotype is the specimen figured
by Grzybowski (1898, pl. 12, figs. 1-3). It was re-
figured by Geroch and Verdenius (1983, pl. 12,
figs. 1-3). The species was first described from the
Polish Carpathians (Krosno area).

Description. The test is planispiral, involute, flat-
tened on both sides. The last whorl comprises 13
chambers, which are narrow, triangular, elongated
and slightly increasing in size. The umbilicus is
deep, opened, and here the chambers are slightly
convex. Towards the periphery they are flattened
and thus it looks as keeled. The sutures are simple,



slightly depressed, and curved. The aperture is not
clear.

Remarks. The species was established in the mid-
dle—upper Eocene in Bourgas district (Drakchieva,
1999). Here is first described taxonomically in
Bulgaria.

Distribution. It is known from the Paleogene of the
Carpathians and the Oligocene of Angola.
Occurrence. Mugris Fm.: C-OP5 (65 m), C-31
(22.8-71.5 m, 172 m), C-189 (32 m), C-236 (60 m),
C-279 (4-8 m, 65-75 m), Ravnets Fm.: C-286
(130.6 m).

Reticulophragmium rotundidorsatum (Hantken,
1875)
Plate I, 5

1875. Haplophragmium rotundidorsatum Hantk.; Hant-
ken, S. 12, Taf. 1, Fig. 2.

Haplophragmoides rotundidorsatum (Hantken);
Kraeva and Zernetskij, p. 20, pl. 5, fig. 10a, b.
Cyclammina rotundidorsata (Hantken); Popescu
and Iva, p. 39, pl. 1, fig. 6.

Cyclammina rotundidorsata (Hantken); Sztrakos,
p. 58, pl. 2, fig. 6.

Cyclammina rotundidorsata (Hantken); Sztrakos,
pl. 1, fig. 15.

Cyclammina rotundidorsata (Hantken); Wenger,
p. 244, taf. 1, figs. 11, 16.

Cyclammina rotundidorsata (Hantken); Cicha et
al., p. 124, pl. 5, fig. 5.

Reticulophragmium rotundidorsatum (Hantken);
Darakchieva, p. 8.

Reticulophragmium rotundidorsatum (Hantken);
Horvath, p. 31, pl. 1, fig. 2, pl. 2, fig. 2.
Reticulophragmium rotundidorsatum (Hantken);
Kender et al., p. 129, pl. 13, figs. 4, 5.

19609.
1971.
1979.
1982.
1987.
1998.
1999.
2002.

2008.

Nomenclature. We compare to the lectotype figured
by Horvath (2002, pl. 2, fig. 2). The species was
first described from the Oligocene (P 21a zone) in
Budapest surroundings (upper part of the Kiscell
Clay Formation).

Description. The test is small, planispiral, invo-
lute, with round outline. The periphery is broadly
rounded. The sutures are clear, slightly depressed
towards the periphery. The last whorl comprises
7-9 chambers with broadly triangular outline. The
last chamber is trapezoid. The sutures are straight,
radial. The umbilicus is slightly depressed. The ap-
erture is slit-like.

Remarks. In our specimens the agglutinated parti-
cles and the matrix show variations in their color
and thus, the wall seems mosaic. In South Bulgaria
the species was figured from the middle—upper
Eocene (Darakchieva, 1999). Here it is first de-
scribed taxonomically.

Distribution. 1t is known from the upper Eocene
and Oligocene of Hungary and North Sea, the up-

per Eocene of Ukraine, the upper Eocene to the
lower Miocene in the Central Paratethys, and the
Oligocene in the External Carpathians and Angola.
Occurrence. Mugris Fm.: C-320 (33.5-33.7 m),
C-27 (62-102 m), C-31 (71.5 m), C-237 (144.48
m), C-279 (8-12 m), C-432a (235-245 m), Ravnets
Fm.: C-432a (263 m), C-320 (82.9-84.8 m), C-286
(130-142.1 m).

Superfamily SPIROPLECTAMMINACEA Cush-
man, 1927

Family SPIROPLECTAMMINIDAE Cushman,
1927

Subfamily SPIROPLECTAMMININAE Cushman,
1927

Genus Spiroplectammina Cushman, 1927

Type species. Textularia agglutinans d’Orbigny,
var. biformis Parker and Jones, 1865 (original des-
ignation).

Distribution. Carboniferous—Holocene; cosmopoli-
tan.

Spiroplectammina deperdita (d’Orbigny, 1846)
Plate I, 6

1846. Textularia deperdita sp. n.; d’Orbigny, p. 244,
pl. 14, figs. 23-25.

Spiroplectammina deperdita (d’Orbigny); Korecz
Laky and Nagy Gellai, pl. 84, fig. 1.

Textularia deperdita d’Orbigny; Papp and Schmid,
p- 85, pl. 78, figs. 7-9.

Textularia deperdita d’Orbigny; Reiser, S. 59, Taf. 2,
Fig. 4-5.

Semivulvulina deperdita (d’Orbigny); Darakchie-
va, p. 9.

Textularia deperdita d’Orbigny; Ozsvart, p. 35,
pl. 2, figs. 1, 2.

1985.
1985.
1987.
1999.

2007.

Nomenclature. We compare to the lectotype (GBA
Coll. 1981/03/405) figured by Papp and Schmidt
(1985, p. 86, pl. 78, fig. 9). The species was first
described from the Miocene of the Vienna basin.
Description. The test is elongate, with small plan-
ispiral initial and biserial late portion. The last one
comprises 8-9 pairs of broad, low, flattened cham-
bers, gradually increasing towards the apertural
end. The sutures are depressed, slightly oblique.
The periphery is thin and sharp. The aperture is
arch-shaped and low.

Remarks. The species was recorded in the middle
Eocene to the lower Oligocene of South Bulgaria
(Darakchieva, 1999). Here it is first described taxo-
nomically in our country.

Distribution. The species is known from the mid-
dle—upper Eocene of Hungary, the Oligocene of
Bavaria, and the Miocene of the Central Para-
tethys.
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Occurrence. Mugris Fm.: C-222 (120-120.6 m),
C-320 (5664 m), C-27 (211 m), C-279 (19-25 m,
223-233 m), C-286 (102.5 m), Ravnets Fm.: C-27
(212 m), C-286 (103—105 m).

Genus Spiroplectinella Kiselman, 1972

Type species. Spiroplecta wrightii Silvestri, 1903
(originally designated by monotypy).
Distribution. Paleocene—Holocene; cosmopolitan.

Spiroplectinella carinata (d’Orbigny, 1846)
Plate I, 7

1846. Textularia carinata n. sp.; d’Orbigny, p. 247, pl. 14,
figs. 32-34.

1971. Spiroplectammina carinata (d’Orbigny); Popescu
and Iva, p. 40, pl. 2, figs. 3, 4.

1971. Spiroplectammina carinata (d’Orbigny); Iva et
al., p. 85, pl. 6, figs. 1, 2.

1979. Spiroplectammina carinata (d’Orbigny); Sztra-
kos, pl. 3, fig. 3.

1982. Spiroplectammina carinata (d’Orbigny); Sztra-
kos, pl. 2, fig. 4.

1985. Spiroplectinella carinata (d’Orbigny); Papp and
Schmidt, p. 86, pl. 80, figs. 1-4.

1985. Spiroplectammina carinata (d’Orbigny); Korecz
Laky and Nagy Gellai, pl. 6, fig. 11, pl. 84, fig. 3,
pl. 104, figs. 4, 5,7, 15.

1999. Spirorutilos carinatus (d’Orbigny); Darakchieva,
p. 9.

2007. Spiroplectammina carinata (d’Orbigny); Ozsvart,

p. 32, pl. 1, figs. 10, 11.

Nomenclature. The lectotype (GBA Coll. No.
1981/03/413) is from the Miocene of the Vienna ba-
sin (the town of Nussdorf, Austria). It was figured
by Papp and Schmidt (1985, p. 87, pl. 80, fig. 3).
Description. The test is elongate, with planispiral
initial and biserial late portion. The last one com-
prises 6—7 pairs of broad, low, flattened chambers,
gradually increasing towards the apertural end. The
sutures are clear, oblique. The periphery is thin,
keeled. The aperture is arch-shaped and low.
Remarks. Usually the species is referred to genus
Spiroplectammina, but the keeled periphery is a
characteristic feature for genus Spiroplectinella.
The species was recorded in the middle Eocene to
the lower Oligocene of Southeast Bulgaria, as well
as in the middle Miocene of Northwest Bulgaria
(Darakchieva, 1999). Here it is first described in the
country.

Distribution. It is known from the Paleogene
of Hungary, the upper Eocene of Caucasus and
Ukraine, the Eocene and Oligocene of England,
the upper Eocene and Oligocene of Poland, the
Oligocene of Germany, the Miocene of the Central
Paratethys, the Pliocene and Holocene of Italy.
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Occurrence. Mugris Fm.: C-222 (38-151 m), C-320
(22-63 m), C-OP3 (115-155 m), C-OP5 (110 m),
C-27 (24 m, 142-211 m), C-35 (52-111.8 m),
C-189 (231-264.8 m), C-237 (144.48-247 m),
C-279 (17-25 m, 205-233.6 m), C-286 (102.5 m),
C-432a (140-250 m), Ravnets Fm.: C-286 (103—
116.5 m), C-432a (257 m), C-332 (286 m), unsubdi-
vided secions: C-28 (87-112.3 m), C-902 (315 m),
C-927 (69.2 m, 337-347.1 m).

Spiroplectinella pectinatiformis (Balakhmatova,
1964)

Plate I, 8

1969. Textularia pectinatiforma (Balakhmatova); Krae-
va and Zernetskij, p. 28, pl. 8, fig. 13a, 0.
Textularia pectinatiforma (Balakhmatova); Da-
rakchieva, p. 14.

1999.

Nomenclature. The holotype was refigured by
Kraeva and Zernetskij (1969, p. 28, pl. 8, fig. 13a, 6).
Description. The test is pyramid-shape, flattened,
elliptical in cross section. The initial portion is
small and unclearly planispiral, the later one is bise-
rial consisting of numerous, narrow chambers grad-
ually increasing in size. The periphery is with thin
and narrow keel. The sutures are slightly depressed,
curved, and oblique. The aperture is arch-shaped,
interiomarginal. The wall is finely agglutinated with
smooth surface.

Remarks. We refer this taxon to genus Spi-
roplectinella on the base of the same reason noted
in the previous species. The planispiral portion in
our specimens is unclear or is missing. The species
was documented in the middle—upper Eocene of
South Bulgaria (Darakchieva, 1999). Here it is first
described taxonomically in the country.
Distribution. It is known from the upper Eocene of
Turkmenistan, Moldova, Stavropol area, and the
lower—middle Oligocene of Ukraine.

Occurrence. Mugris Fm.: C-222 (110-110.6 m),
C-320 (56-63 m), C-432a (140-245 m), C-OP5
(60 m), C-31 (141 m), C-237 (175-226 m), C-279
(135 m), unsubdivided section: C-927 (337 m).

Spiroplectinella subhaeringensis (Grzybowski,
1896)

Plate I, 9

1896. Textularia subhaeringensis n. sp.; Grzybowski,
p. 285, pl. 9, fig. 16.

Textularia excolata sp. n.; Cushman, p. 585, pl.
15, fig. 9a, b.

Spiroplectammina subhaeringensis (Grzybowski);
Szczechura and Pozaryska, p. 31, pl. 3, figs. 16—
17.

Spiroplectammina subhaeringensis (Grzybowski);
Liszka and Liszkowa, p. 178, pl. 3, fig. 7a, b.

1926.

1974.

1981.



1996. Spiroplectammina subhaeringensis (Grzybows-
ki); Kuhnt and Collins, p. 214, pl. 2, fig. 12.

1999. Spiroplectinella subhaeringensis (Grzybowski);
Darakchieva, p. 9.

2007. Spiroplectammina subhaeringensis (Grzybows-
ki); Ozsvart, p. 33, pl. 1, fig. 12.

Nomenclature. A holotype is the specimen figured
by Grzybowski (1896, pl. 9, fig. 16). The spe-
cies was first described from the Red Clays near
Wadowice (Polish Western Caprathians).
Description. The test is with very small planispiral
initial portion comprising three to four chambers.
The late portion is biserial and consists of four to
five pairs of chambers, increasing very rapidly in
size. The final chambers are extremely inflated,
overlapping earlier ones. The periphery is subacute,
with a very narrow keel. The test length is approxi-
mately equal to its width. The sutures are mildly
compressed, the wall is finely agglutinated. The ap-
erture is interiomarginal fissure.

Remarks. Cushman’s (1926) description of the
holotype of Textularia excolata is the same as
Grzybowski’s (1896) one. We refer this taxon to
genus Spiroplectinella on the base of the same
reason noted in the previous species. The species
was recorded in the middle Eocene to the lower
Oligocene of South Bulgaria (Darakchieva, 1999).
Here it is first described taxonomically in the
country.

Distribution. It is is known from the Eocene of
Central America, Hungary, the Paleogene of Polish
Carpathians and the Atlantic.

Occurrence. Mugris Fm.: C-222 (110-110.6 m),
C-320 (63 m), C-OP3 (65-70 m, 104.8 m), C-OP5
(16.1-70 m), C-27 (14 m, 82-202 m), C-31 (122—
151.8 m), C-35 (11.5-42 m), C-189 (152-240 m),
C-237 (144.48-202 m), C-279 (135-233 m), C-286
(102.5 m), C-432a (3545 m, 140-215 m), Ravnets
Fm.: C-286 (103—-105 m, 130.6-195.65 m), unsub-
divided sections: C-28 (77 m), C-902 (315 m).

Subfamily VULVULININAE Saidova, 1981
Genus Vulvulina d’Orbigny, 1826

Type species. Vulvulina carpeolus d’Orbigny, 1826
= Nautilus (Orthoceras) penantula Batsch, 1791
(subsequent designation by Cushman, 1928).

Distribution. Campanian—Holocene; cosmopolitan.

Vulvulina pennatula (Batsch, 1791)
Plate I, 10

1932. Vulvulina pennatula (Batsch); Cushman, p. 76,
pl. 10, figs. 1-5.

Vulvulina pennatula (Batsch); Korecz Laky and
Nagy Gellaj, pl. 83, figs. 1-3, pl. 104, fig. 6.
Vulvulina pennatula (Batsch); Darakchieva, p. 10.

1985.

1999.

Nomenclature. We compare to Korecz Laky and
Nagy Gellaj’s (1985) images. The spcies was first
described from recent sediments of the Atlantic.
Description. The test is flat, rhomboid in cross sec-
tion. The initial portion is small, unclearly planispi-
ral. The later portion is biserial, consisting of 4 pairs
of curved chambers gradually increasing in size.
Here the sutures are thick, prominent and coarse.
The final portion is uniserial, comprising 2-3 low
and broad chambers curved backwards. The sutures
are depressed. The wall is finely agglutinated, with
smooth surface. The aperture is elongate slit, ter-
minal.

Remarks. The species was recorded in the Eocene
and the lower Oligocene in Southwest Bulgaria
(Darakchieva, 1999). Here it is first described taxo-
nomically in the country.

Distribution. It is known from the Oligocene and
Miocene of Hungary, as well as recent near-shore
sediments in the Atlantic, Pacific, and Indian Ocean.
Occurrence. Mugris Fm.: C-222 (16 m, 85.4-85.9
m), C-OP3 (20-104.8 m), C-OP5 (35-90 m), C-27
(82-192 m), C-31 (122-212 m), C-35 (22-32 m,
62-111.8 m), C-237 (147.5-211 m), C-279 (135-
195 m), C-432a (140 m), unsubdivided section:
C-28 (27.6 m).

Vulvulina spinosa Cushman, 1927

Plate I, 11

1927. Vulvulina spinosa sp. n.; Cushman, p. 111, pl. 23,
fig. 1.

1932. Vulvulina spinosa Cushman; Cushman, p. 79, pl.
10, fig. 15.

1969. Vulvulina spinosa Cushman; Kraeva and
Zernetskij, p. 28, pl. 9, fig. 3.

1987. Vulvulina spinosa Cushman; Reiser, S. 60, Taf. 2,
Fig. 6, 8.

1990. Vulvulina spinosa Cushman; Bellagamba and
Coccioni, p. 903, pl. 2, figs. 7-9.

1999. Vulvulina spinosa Cushman; Darakchieva, p. 10.

Nomenclature. The holotype (USNM, Cushman
Coll. No. 901) is from the upper Eocene, Alazan
Clay, Rio Buena Vista, just south of crossing of
Alazan to Moyutla Road, Vera Cruz, Mexico. It was
collected by Dr. T. Waylana Vaeghan.

Description. The test is elongate, heteromorphous.
The initial portion is small, planispiral. The later
portion is biserial, comprising 4-5 pairs of low and
broad curved chambers with peripheral spines. The
sutures are distinct, depressed. The last portion con-
sists of 3 low curved backwards chambers, sepa-
rated by depressed sutures. The aperture is slit-like,
terminal.

Remarks. The species was established in the Eocene
of South Bulgaria (Darakchieva, 1999). Here it is
first described taxonomically in the country.
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Distribution. Its total range is Paleocene—Miocene,
but it is common to abundant from the upper Eocene
of Ukraine, Crimea, Caucasus, the upper Eocene
and lower Oligocene of the USA, Mexico, Italy, and
Germany.

Occurrence. Mugris Fm.: C-222 (16 m, 85-85.9 m),
C-OP3 (20-104.8 m), C-237 (175 m, 182-211 m),
C-432a (105-215 m), C-OP5 (60-115 m), C-27
(3.4m, 14 m, 62-192 m), C-31 (182 m), C-35 (11.5 m,
42-92 m), C-189 (119-152 m, 213-231 m), C-279
(155-225 m), C-286 (102.5 m), unsubdivided sec-
tion: C-28 (67-87 m).

Superfamily TROCHAMMINACEA Schwager,
1877

Family TROCHAMMINIDAE Schwager, 1877
Subfamily TROCHAMMININAE Schwager, 1877
Genus Trochammina Parker and Jones, 1859

Type species. Nautilus inflatus Montagu, 1808 (origi-
nal designation by monotypy).

Distribution. Carboniferous—Holocene; cosmopoli-
tan.

Trochammina globigeriniformis (Parker and Jones,

1865)
Plate I, 12
1961. Trochammina globigeriniformis (Parker et Jones);

Iovcheva and Trifonova, p. 180, pl. 4, figs. 19, 20.
Trochammina globigeriniformis altiformis Cush-
man & Renz; Hillebrandt, S. 46, Taf. 2, Fig. 25.
Neocribrella globigerinoides (Parker et Jones);
Le Calvez, p. 177, pl. 42, figs. 2, 6.

Trochammina globigeriniformis (Parker and Jones);
Aubert and Berggren, p. 411, pl. 1, fig. 17.
Trochamminoides globigeriniformis (Parker and
Jones); Salaj et al., p. 148, pl. 1, figs. 6, 7.
Trochammina globigeriniformis (Parker et Jones);
Sztakos, pl. 5, fig. 1.

Trochammina globigeriniformis (Parker and
Jones); Gradstein and Berggren, p. 256, pl. 8, fig.
13.

Trochammina globigeriniformis (Parker et Jones);
Sztakos, pl. 3, fig. 10.

Trochammina globigeriniformis (Parker et Jones);
Trifonova, p. 12, pl. 1, figs. 18, 19.

Trochammina globigeriniformis (Parker and Jones);
I. de Klasz and S. de Klasz, p. 412, pl. 5, figs. 10—
12.

Trochammina globigeriniformis (Parker and Jones);
Darakchieva, p. 10.

Trochammina globigeriniformis (Parker and Jones);
Valchev, p. 9, pl. 2, fig. 4.

1962.
1970.
1976.
1976.
1979.

1981.

1982.
1985.

1990.

1999.

2006.

Nomenclature. We compare to Aubert and
Berggren’s (1976) image. The species was first
dscribed from recent sediments in the South Atlantic
off Argentina (Challenger Station 323).
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Remarks. The species was described from the
Tithonian of Northwest Bulgaria (Iovcheva, Tri-
fonova, 1961), the Bathian of Northeast Bulgaria
(Trifonova, 1985), and the Paleocene of the
Eastern Balkanides (Valchev, 2006). It was also
recorded in the midle—upper Eocene and Oligocene
in Southeast Bulgaria (Darakchieva, 1999). Our
specimens are similar to these figured by Sztakos
(1979, 1982).

Distribution. The species is known from the
Tithonian to recent sediments. It was found in the
flysch deposits in the orogenic belts and has been
recorded from the deep sea holes in the Atlantic
(Lower Cretaceous), Labrador and North Seas
(Maastrichtian—Eocene).

Occurrence. Mugris Fm.: C-320 (51-53 m, 61.1-
61.4 m), C-222 (120-120.6 m), C-35 (52-82
m, 102 m), C-189 (152-256 m), C-237 (147.5—
226 m), C-286 (102.5 m), C-OP3 (55 m, 125-135 m),
C-OP5 (55-135 m), C-27 (942 m, 62 m), C-31
(82-212 m), C-279 (175-226 m), C-432a (150-
250 m), C-28 (37.8-96.6 m).

Superfamily VERNEUILINACEA Cushman, 1911
Family PROLIXOPLECTIDAE Loeblich and
Tappan, 1985

Genus Plectina Marsson, 1878

Type species. Gaudryina ruthenica Reuss, 1851
(subsequently designated by Cushman, 1928).
Distribution. Turonian—Eocene; Europe, North
America.

Plectina eocenica Cushman, 1936
Plate I, 13

1937a. Plectina eoceinica Cushman; Cushman, p. 108,
pl. 12, figs. 5-7.

1959. Plectina eoceinica Cushman; Stancheva, p. 324,
pl. 1, fig. 3.

1999. Plectina eoceinica Cushman; Darakchieva, p. 11.

2007. Plectina eoceinica Cushman; Ozsvart, p. 35, pl. 1,
fig. 16.

Nomenclature. The holotype is from the Eocene
in Biaritz area. It was subsequently refigured by
Cushman (1937b, pl. 12, fig. 5).

Remarks. In Bulgaria the species was described
from the Eocene of Pleven district (Stancheva,
1959). Later on, it was found in the Eocene of South
Bulgaria (Darakchieva, 1999).

Distribution. It is known from the Eocene of France,
Italy, Bavaria, Central America, and Ukraine.
Occurrence. Mugris Fm.: C-320 (51.1-53 m),
C-222 (85.4-85.8 m, 110-110.6 m), C-35 (102—
111.8 m,), C-189 (85-93 m, 240 m), C-OP3 (90 m,
104.8-135 m), C-OP5 (65-130 m), C-27 (37—



82'm), C-31 (151.8 m), C-279 (105-225 m), C-432a
(25-245 m), C-28 (57-96.6 m).

Family TRITAXIIDAE Plotnikova, 1979
Genus Tritaxia REUSS, 1860

Type species. Textularia tricarinata Reuss, 1860
(original designation by monotypy).

Distribution. Cretaceous; cosmopolitan.

Remarks. This genus has been recorded also from
the Eocene to Miocene in different localities of the
Tethys region and thus its total stratigraphic range is
broader than Loeblich and Tappan’s (1988).

Tritaxia szaboi (Hantken, 1868)
Plate I, 14

1875. Clavulina Szaboi Hantk.; Hantken, S. 15, Taf. 1,
Fig. 9a—d.

1937a. Clavulinoides szaboi (Hantken); Cushman, p. 133,

pl. 18, figs. 33, 34.

Clavulinoides szaboi (Hantken); Nyiro, p. 34, fig.

3a—c.

Clavulinoides szaboi (Hantken), Kraeva and

Zernetskij, p. 32, pl. 10, fig. 7.

Tritaxia szaboi (Hantken); Sztrakos, pl. 5, fig. 8.

Tritaxia szaboi (Hantken); Sztrakos, pl. 4, fig. 3.

Tritaxia szaboi (Hantken); Korecz Laky and Nagy

Gellai, pl. 7, figs. 9—11, pl. 22, figs. 1, 2, 4.

Tritaxia szaboj (Hantken); Darakchieva, p. 15.

Tritaxia szaboj (Hantken); Horvath, p. 33, pl. 1,

fig. 6, pl. 2, fig. 6.

1958.
1969.

1979.
1982.
1985.

1999.
2002.

Nomenclature. The species was first described from
the upper Eocene Buda Marl Formation in Budapest
area. We compare to the paralectotype figured by
Horvath (2002, pl. 2, fig. 6).

Description. The test is elongate, triserial in the early
ontogenetic stages, later uniserial, and triangular in
section. The wall is agglutinated, relatively thick and
solid. The aperture rounded, terminal and central in
the adult stage, and may occur on a small neck.
Remarks. In Bulgaria the species is known from the
upper Eocene to lower Oligocene in southeastern
part of the country (Darakchieva, 1999). Here it is
first decribed taxonomically.

Distribution. The species is known from the middle
Eocene to lower Miocene of Hungary, the Central
Paratethys, the middle Eocene to lower Oligocene
of Ukraine and Caucasus, the middle Eocene to
Oligocene of Italy (Northern Alps) and France
(Aquitaine basin).

Occurrence. Mugris Fm.: C-35 (62-111.8 m),
C-OP3 (104.8-135 m), C-279 (165-226 m), C-OP5
(90 m), C-27 (82—-182 m), C-222 (31-85.8 m), C-31
(222 m ), C-237 (202 m), C-432a (25 m, 195-250
m), Ravnets Fm.: C-840 (398.8 m), unsubdivided
section: C-28 (29—87 m).

Superfamily TEXTULARIACEA Ehrenberg, 1838
Family EGGERELLIDAE Cushman, 1937
Subfamily DOROTHIINAE Plummer, 1931
Genus Marssonella Cushman, 1933

Type species. Gaudryina oxycona Reuss, 1860
(original designation).

Distribution. Cretaceous; cosmopolitan.

Remarks. This genus has been also recorded from
the lower Paleogene in different localities of the
Tethys region and thus its total stratigraphic range
is broader than Loeblich and Tappan’s (1988).

Marssonella indentata (Cushman and Jarvis, 1928)
Plate I, 15

1928. Gaudryina indentata Cushman and Jarvis, n. sp.;
Cushman and Jarvis, p. 92, pl. 13, fig. 7.

1937b. Marssonella indentata (Cushman and Jarvis);

Cushman, p. 59, pl. 6, figs. 21, 22.

Marssonella indentata Cushman and Jarvis;

Mikhailova-lovtcheva, p. 108, pl. 2, figs. 15, 17.

Marssonella indentata (Cushman and Jarvis);

Hillebrandt, S. 42, Taf. 2, Fig. 1, 2.

Tritaxilina indentata (Cushman and Jarvis); Kra-

eva and Zernetskij, p. 35, pl. 11, fig. 4.

Marssonella indentata (Cushman and Jarvis);

Braga et al.,, p. 92, T. 1, fig. 26.

Dorothia indentata (Cushman and Jarvis); Ka-

minski et al., p. 195, pl. 9, figs. 7, 8.

Dorothia indentata (Cushman and Jarvis); Da-

rakchieva, p. 12.

Marssonella indentata (Cushman and Jarvis);

Valchev, p. 38, pl. 1, fig. 7.

1957.
1962.
1969.
1975.
1988.
1999.

2007.

Nomenclature. The holotype (Cushman Coll. No.
9733) was described from the Paleocene of Trinidad
(Lizard Springs Formation).

Remarks. The species was described from the
Maastrichtian and Paleocene of Northeast Bulgaria
(Mikhailova-lovtcheva, 1957). It was also recorded
in the Paleocene in Eastern Balkanides (Valchev,
2007) and the Eocene of Southeast Bulgaria
(Darakchieva, 1999).

Distribution. The species is known from the
Upper Cretaceous and Paleocene of Trinidad, the
Paleocene of the Alps, Caucasus, Venezuela, the
Paleocene and lower Eocene of Turkmenia, the
lower Eocene of North Caucasus, and the upper
Eocene of Ukraine.

Occurrence. Mugris Fm.: C-222 (16-38 m), C-432a
(105 m), C-320 (22-33.7 m), C-OP3 (20-140 m),
C-OP5 (35-110 m), C-27 (62 m, 102—152 m), C-31
(102-222 m), C-35 (8.5 m, 42-72 m), C-189 (132—
173.2 m), C-237 (192-211 m), C-279 (105-175 m),
C-432a (25 m, 105-215 m), unsubdivided section:
C-28 (29-96 m).
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Marssonella traubi Hagn, 1956
Plate I, 16

1956. Marssonella traubi n. sp.; Hagn, S. 118, Taf. 9,

Fig. 20.

1959. Marssonella ? traubi Hagn; Stancheva, p. 323,
pl. 1, fig. 2.

1975. Marssonella traubi Hagn; Braga et al., p. 92, t. 1,
fig. 31,

1978. Marssonella traubi Hagn; Proto Decima and
Bolli, p. 795.

1985. Dorothia traubi (Hagn); Griinig, p. 257, pl. 3,
figs. 13, 14.

1999. Dorothia traubi (Hagn); Darakchieva, p. 12.

Nomenclature. The holotype (Slg. Miinchen Prot.
365) is from the lowermost upper Eocene of Italy.
Remarks. In Bulgaria the species was described from
the Eocene in Pleven district (Stancheva, 1959) and
was also established in the upper Eocene to lower
Oligocene in South Bulgaria (Darakchieva, 1999).
Distribution. 1t is known from the Eocene of
Ukraine, Italy, Spain, and France.

Occurrence. Mugris Fm.: C-320 (27-29 m), C-222
(16 m, 85-85.4 m), C-OP3 (30 m, 149.5 m), C-OP5
(10-85 m, 130 m), C-27 (152 m), C-31 (192-
222 m), C-35 (8.5-11.5 m, 42-62 m), C-189
(191.4-205 m), C-237 (144.5-211 m), C-279 (135-
205 m), C-432a (202 m), unsubdivided sections:
C-902 (361.7 m), C-28 (37.8-57 m).

Subfamily EGGERELLIINAE Cushman, 1937
Genus Karreriella Cushman, 1933

Type species. Gaudryina siphonella Reuss, 1851
(original designation).

Distribution. Eocene—Holocene; cosmopolitan.
Remarks. This genus has been recorded also from
the Maastrichtian and the Paleocene in different
localities of the Tethys region and thus its total
stratigraphic range is broader than Loeblich and
Tappan’s (1988).

Karreriella chilostoma (Reuss, 1852)
Plate I, 17

1852. Textularia chilostoma sp. n.; Reuss, S. 18, text-
fig. a, b.

1937b. Karreriella chilostoma (Reuss); Cushman, p. 126,
pl. 15, figs. 1-8.

1979. Karreriella chilostoma (Reuss); Sztrakos, p. 61,
pl. 5, fig. 11.

1982. Karreriella chilostoma (Reuss); Sztrakos, pl. 4,
fig. 8.

1971. Karreriella chilostoma (Reuss); Iva et al., p. 89,
pl. 6, figs. 31, 32.

1985. Karreriella chilostoma (Reuss); Korecz Laky and
Nagy Gellaj, pl. 7, figs. 7, 8, pl. 22, figs. 3, 5.

1999. Karreriella chilostoma (Reuss); Darakchieva, p. 13.
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Nomenclature. Holotype is the specimen figured
by Reuss (1852, S. 18, text-fig. a, b). The species
was first described from the Oligocene near Berlin
(Germany).

Description. The test is conical, tapered. The ini-
tial portion is unclearly trochospiral, late portion is
biserial. The chambers are rectangular, gradually
increasing in size and becoming more inflated to-
wards the apertural end. The last two ones are al-
most spherical. The sutures are thin, depressed, and
unclear in the initial portion. The aperture is ellip-
tical in outline, slightly curved. The wall is finely
agglutinated with smooth surface.

Remarks. The species was established in the middle
Eocene to lower Oligocene in Southwest Bulgaria
(Darakchieva, 1999) and here it is first described
taxonomically in the country.

Distribution. It is known from the Eocene and
Oligocene of Germany, Hungary, and North
America.

Occurrence. Mugris Fm.: C-222 (16-38 m), C-OP5
(30-55 m), C-27 (14 m, 122-202 m), C-31 (2.4 m,
141-182 m), C-279 (65 m), C-432 (155 m), unsub-
divided section: C-927 (69.2 m, 337 m).

Karreriella siphonella (Reuss, 1851)

Plate I, 18

1851. Gaudrina siphonella sp. n.; Reuss, S. 78, Taf. 5,
Fig. 40-42.

1875. Gaudrina siphonella Reuss; Hantken, S. 14, Taf.
1, Fig. 3.

1937b. Karreriella siphonella (Reuss); Cushman, p. 125,
pl. 14, figs. 27-32.

1958. Gaudrina siphonella Reuss; Nyiro, p. 33, pl. fig.

1979. %rt;.eriella siphonella (Reuss); Sztrakos, pl. 6,

1982. If}irrle.riella siphonella (Reuss); Sztrakos, pl. 4,

1999. giif;ériella siphonella (Reuss); Darakchieva,
p. 13.

Nomenclature. Reuss (1851, Taf. 5, Fig. 40-42) did
not designate a holotype. The species was first de-
scribed from the Oligocene near Berlin (Germany).
Description. The test is conical, elongate, slightly
flattened and tapered. The initial portion is un-
clearly trochospiral, late portion is biserial. The last
comprises slightly inflated chambers, gradually in-
creasing in size. The last chamber is spherical. The
sutures are narrow, depressed. The aperture is ellip-
tical, at the end of a very short neck, and covered by
lip. The wall is finely agglutinated, canaliculated.
Remarks. The species was established in the middle
Eocene to lower Oligocene in Southwest Bulgaria
(Darakchieva, 1999) and here it is first described
taxonomically in the country.



Distribution. It is known from the upper Eocene
and Oligocene in Germany, Belgium, Italy, Poland,
Ukraine, and North America.

Occurrence. Mugris Fm.: C-222 (31-120.6 m),
C-320 (2729 m, 51-63 m), C-27 (2.4-62 m,
122211 m), C-35 (8.5 m, 42-111.8 m), C-279
(175226 m), C-OP3 (55-155 m), C-OP5 (70—
135m), C-31 (13 m, 212-222 m), C-189 (101-256 m),
C-237 (144.5-247 m), C-432a (35 m, 140-245 m),
Ravnets Fm.: C-27 (212-226 m), C-286 (102.5—
105 m), unsubdivided sections: C-902 (315 m),
C-927 (69.2 m, 337-347.1 m), C-28 (27.6-107.2).

Genus Martinottiella Cushman, 1933

Type species. Clavulina communis d’Orbigny, 1826
(original designation).
Distribution. Paleocene—Holocene; cosmopolitan.

Martinottiella petrosa (Cushman et Bermudez,
1937)
Plate I, 19

1937. Listerella petrosa n. sp.; Cushman et Bermudez,
p. 5, pl. 1, figs. 24-26.

1937b. Listerella petrosa Cushman et Bermudez; Cush-
man, p. 139, pl. 16, figs. 26-28.

1999. Martinotiella petrosa (Cushman and Bermudez);
Darakchieva, p. 13.

Nomenclature. The holotype is from the Eocene
(Pejar Consuelo — upper beds Cerro) of Cuba
(Bermudez Sta. 36). It was refigured by Cushman
(1937, pl. 16, fig. 27; paratype — figs. 26, 28).
Description. The test is elongate, slim, with trise-
rial initial and uniserial late portion. The initial
portion is triangular in cross section, tapered, with
rounded angles and flattened sides. The chambers
are unclear. The late portion comprises 6—7 slightly
convex chambers. The sutures are depressed. The
aperture is small, terminal, with short neck.
Remarks. The species was recorded in the middle
Eocene to lower Oligocene in Southwest Bulgaria
(Darakchieva, 1999) and here it is first described
taxonomically in the country.

Distribution. It is known from the Paleocene and
Eocene of Northn America, the Eocene of Cuba,
and the Eocene to the Miocene of the Central North
Pacific.

Occurrence. Mugris Fm.: C-27 (122 m), unsubdi-
vided section: C-927 (69.2 m).

Family VALVULINIDAE Berthelin, 1880
Subfamily VALVULININAE Berthelin, 1880
Genus Cylindroclavulina Bermudez & Key, 1952

Type species. Clavulina bradyi Cushman, 1911
(original designation).

Distribution. Oligocene—Holocene; Pacific, Italy,
Hungary.

Remarks. This genus has been recorded also from
the Eocene in different localities of the Tethys re-
gion and thus its total stratigraphic range is broader
than Loeblich and Tappan’s (1988).

Cylindroclavulina rudislosta (Hantken, 1875)
Plate I, 20

1875. Clavulina cylindrica Hantken n. sp.; Hantken, S.
18, Taf. 1, Fig. 8.

Clavulina cylindrica Hantken; Kraeva and Zer-
netskij, p. 33, pl. 10, fig. 8.

Cylindroclavulina rudislosta (Hantken); Sztrakos,
p. 62, pl. 6, fig. 2.

Cylindroclavulina rudislosta (Hantken); Sztrakos,
pl. 4, fig. 12.

Cylindroclavulina rudislosta (Hantken); Cicha et
al., p. 93, pl. 10, fig. 11.

Cylindroclavulina rudislosta (Hantken); Darak-
chieva, p. 12.

Cylindroclavulina rudislosta (Hantken); Horvath,
p. 35, pl. 1, fig. 10, pl. 2, fig. 10.

1969.
1979.
1982.
1998.
1999.

2002.

Nomenclature. We compare to the paralectotype
figured by Horvath (2002, pl. 2, fig. 10). The species
was first described from the Priabonian in Budapest
surroundings (Buda Marl Formation).

Description. The test is cylindrical, with triserial in-
itial and uniserial late portion. The wall is coarsely
agglutinated, rugged. The chambers increase gradu-
ally in size. The sutures are unclear. The aperture is
round, terminal, at the end of a short neck.
Remarks. The species was figured from the middle
Eocene to the lower Oligocene in South Bulgaria
(Darakchieva, 1999). Here it is first described taxo-
nomically.

Distribution. The species is known from the mid-
dle Eocene to the lower Oligocene of Hungary, the
upper Eocene of Ukraine, and the middle Eocene to
the lower Oligocene in the Central Paratethys.
Occurrence. Mugris Fm.: C-222 (49-85.8 m),
C-OP3 (120 m), C-OP5 (70135 m), C-27 (92 m),
C-432a (25-245 m), unsubdivided section: C-28
(37.8-87 m).

Conclusion

The investigation of the middle-late Eocene sedi-
mentary deposits from Bourgas coal basin, Bourgas
district revealed a high benthic foraminiferal taxo-
nomical diversity. The three contributions present
totally 93 species (73 with hyaline and 20 with ag-
glutinated tests). Thirty-two of them are first de-
scribed in Bulgaria. Another group of taxa (both
with hyaline and agglutinated walls), that have been
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previously established in other parts of the country
in the Paleogene and Neogene deposits, are taxo-
nomically revised in accordance with Loeblich and
Tappan’s (1988) generic classification. Eight taxa
were only established in the Ravnets Formation,
as all of them appear with hyaline tests, 40 species
were recorded from the Mugris Formation only (28

hyaline and 12 agglutinated), while the rest were
found in both formations. This high taxonomical
diversity gives a good opportunity for further evalu-
ation of the paleoecological significance of the ben-
thic foraminiferal assemblages and thus it is a reli-
able base for a middle—late Eocene paleogeographic
reconstruction.
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