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Updated Check-List of the Recent Foraminifera from
the Bulgarian Black Sea Coast

Blagovest K. Temelkov', Vassil G. Golemansky®, Milcho T. Todorov?

Abstract: A brief historical review of the investigations on the recent foraminifera from the
Bulganian Black Sea Coast was made. Up to now, a total of 107 species and subspecies,
belonging to 56 genera and 32 families of 10 orders, were established in the Bulgarian Black
Sea shore. As a result of a taxonomic revision of the reported foraminifera a separate list of
their synonyms is given. The habitat distribution of the recent foraminifera in the Bulgarian
Black Sea shore is also presented. The widely distributed families, represented by many
species are: Hauverinidae (20 spp.), Elphidiidae (15), Rotaliidae (9) and Ellipsolagenidae
(8). The most common genera, presented by many species and subspecies are: Quingueleculing
(11), Ammomia (9), Elphidium (6), Cribroelphidivrn (5) and Fisunna (5). More common
and taxonomically interesting Black Sea foraminifera are illustrated by LM and SEM
photographs.
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Introduction

The investigations on the diversity, biotopic distribution, biology and ecology of the
recent foraminifera from the Bulgarian Black Sea Coast and the related brackish water
sources (shoreline lakes, lagoons, river mouths) are still sporadic and incomplete. CHICHKOFF
(1912) published the first notes on the 4 foraminiferal species from the genera Rotalia,
Quingueloculing and Polystomella, one of which was identified at a genus level. Morov
and Nectagv (1929) reported the finding of foraminifera from the genus Globigering in
front of the Bulgarian Coastline. Probably these shells were brought accidentally to the
Black Sea from the Mediterranean or Aegean seas, because it is known that the species
of this genus inhabit seas and oceans with normal salinity (32-38 %a).

Later the Romanian protozoologist Leest (1931) established 2 new benthic fora-
miniferal species from the genera Ammodiscus and Peneroplis, found in close proximity
of the Romanian Coastline.

Vaikanov (1936) announced that he had often found shells of recent foraminifera
in different brackish water sources (coastline lakes and river estuaries), but his materials
were not identified. Caspers (1931) also announced the findings of 3 unknown until
then Black Sea foraminifera from the genera Elphidium and Rotalia. The first more
detailed attempt for summarizing the data about the faunal diversity of the Bulgarian
Black Sea Coast, including its recent foraminiferal fauna, was made by Vaikanov
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(1957). In his “Katalog Unseres Schwarzmeerfauna”, besides the foraminifera reported
by the previous authors, he reported 9 new recent foraminifera from the genera
Ammobaculites, Massilina, Nonion, Quingueloculina and Vemeulina.

A few years later Vaiganova (1964) found a monothalamous foraminiferal spe-
cies in front of the Bulgarian Black Sea Coastline, which was morphologically close to
Bathysiphon flexilis Huglung, 1947. As a result of morphological study of the shell
structure and cytoplasm body Vaikanova (1964) concluded that the found foramin-
itera differs from Barhysiphon flexifis and she described it as a new genus - Rhabdogromia
n. gen. LoesuicH and Taeean (1992) considered R. flexilis as a synonym of Micarba
flexilis (Hoglung).

Data on the diversity of the foraminifera in the northwestern region of the Black
Sea, including Bulganian littoral, were given by Turescu (1973). He reported a total of 32
species of foraminifera from the northwestern Black Sea Coastline, 14 of which were
found n front of the Bulgarian Coastline. Five of them were marked as doubtful species.

Since 1970 Golemansky has performed research on the rhizopodal fauna of sub-
surface waters of the sandy supra- and medium littoral of the Black Sea Coastline. As
a result he established some unknown until then monothalamous foraminifera from the
genera Lagenidiopsis and Lagynis (Goremansky, 1974, 1980, 1999).

The results of Valkanova's investigations on the polythalamous foramninifera in
front of the Bulgarian Black Sea shores were summarized in a separate article
(Varkanova, 1981). She presented data about the morphometry and the biotopic
distribution of 43 recent foraminifera, 39 of which were reported for the first time by
VaLkanova (1981).

Some Russian researchers of the foraminiferal fauna of the Black Sea also gave
mformation about the distribution of foraminifera in the Bulgarian Black Sea littoral.
Yarko and Tromskasa (1987) reported a total of 70 species of foraminifera, inhabiting
the northwestern region of the Black Sea. Thirty-six of them were from the Bulgarian
littoral. Some years later Yanko (1989, 1990) gave more detailed information on the
diversity, stratigraphy and ecology of the foraminifera of the Black Sea basin. For the
Black Sea she reported a total of 104 recent foraminifera, 62 of which were found in
the Bulgarian Black Sea shelf.

In the last few years a systematic research on the recent foraminifera of the
Southern Bulgarian Black Sea Coastline has been carried out by Temerkov (19994,
1999s, 2000, 2002). He established 27 species and 1 new subspecies.

The aims of our study are: (1) to summanze all available data on the foraminifera
from the Bulgarian Black Sea Coastline, (2) to update their systematic position in a
proposed check-list, and (3) to illustrate the more common foraminifera from the
Bulganan Black Sea Coast in order to facilitate their investigation and identification.

Results

Until now a total of 107 foraminiferal taxa were found from the Bulgarian Black
Sea Coast. They belong to 10 orders, 32 families and 56 genera according to the
classifications of LoeeuicH and Taepax (1992) and Sex Guera (1999). Ten of the
found foraminifera are not identified at species level.

The opinion of Cimerman and Langer regarding the independence of the genera
Cribroelphidiem and Porosononion is accepted (CivErman and Lancer, 1991). The
genus Canalifera Krasuenmaskov, 1953, used by Yavko (1989) and Yanko and Tromskaia
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(1987) was not accepted, because, as LoeeLicH and Tarean (1992) indicate, m:mrding
to the ICZN this name is not available (no description). The established species of this
genus were accepted as synonyms of the genus Elphidium.

A total updated check-list of the foraminifera found so far from the Bulgarian
Black 5ea Coast is presented in Table 1. Some foraminifera were reported in the cited
literature with synonymous names. The list of synonyms and their valid names are
presented in Table 2. More common and taxonomically interesting foraminifera are
illustrated in Figs 1-51.

Discussion

In a review of the Mediterranean Foraminifera CiMerman and Lancer (1991)
reported a total of 324 Foraminifera, dwelling different Mediterranean habitats, They
belong to 143 genera from 66 families, But according to more recent information (GRross,
2001) the number of the Mediterranean foraminifera is twice higher - 618 species. Three
hundred eighty-six of them inhabit the Mediterranean only, and 232 are common for the
Mediterranean and the Atlantic. Our data show that the foraminiferal fauna in front of
the Bulganan Black Sea Coastline is characterized by a comparatively poor species
diversity. This fact is a consequence of the different ecological conditions of the both
connected seas, such as their different salinity, annual temperatures, H,S presence, etc.

There are some differences in the species composition and in the dominant struc-
ture of the foraminiferal communities in both seas. CivErman and Lancer (1991)
found out that the representatives of the family Hauverinidae (91 species, 21 genera) had
a manifested predominance in the Mediterranean. The species of the families Elphidiidae
(23, 3) and Spiroloculidae (21, 3) are also dominants, but to a lower extent. Altogether,
the species of these three families constitute more than 40% of all observed foramin-
ifera in the Mediterranean. Another characteristic feature of the foraminiferal commu-
nities in this sea is the presence of a great number of families (24) represented by one
species only (Rzehakinidae, Cyclamminidae, Nouriidae, Patellinidae, Soritidae,
Epistominidae, Globorotaliidae, etc.).

The foraminiferal fauna of the Bulgarian Black Sea Coastline has not well ex-
pressed predominating families. As well as in the Mediterranean, the foraminifera from
the families Hauerinidae (20 species, 9 genera) and Elphidiidae (15, 4) predominate in
the foraminiferal taxocenoses, but some common families in the Mediterranean are
missing in the Black Sea. For example, many species of the family Spiroloculinidae (21)
are dominating in the Mediterranean, whereas they are completely missing in the fauna
of the Bulgarian Black Sea Coastline.

The considerable differences between the foraminiferal faunae of these two regions
are more clearly expressed when they are compared on a genus or species level. Our
study shows that only 15 species of all the 107 established in front of the Bulgarian
Black Sea Coastline are represented in the Mediterranean foraminiferal fauna, too. On
the other hand, about Y5% (309 species, 132 genera) of the Mediterranean foramin-
ifera have not been observed in front of the Bulgarian Black Sea Coastline.

An essential difference between the foraminiferal faunae of these two regions is the
fact that the dominant genera in their foraminiferal communities differ considerably.
Thus, in the Mediterranean the species of the genera Quingueloculing (18), Elphiditum
(17), Adelosina (11), Miliolinella (9), Spiroloculing (9), Brizalina (8)., Cyveloforina (8), and
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Table 1. Updated check-list of the foraminifera from the Bulgarian Black Sea Coast.

Sites
Om
Class FORAMINIFERA p ORBIGNY, 1826 seashore,
In the | in pools Authors*
] marshes
and river
mowths
i1} (2) (3) (4}
Order ALLOGROMIIDA FursseEnko, 1958
Family Lagynidae SCHULTZE, 1854
Lagynis ponfica GOLEMANSKY, 1999 - + 16
Lagenidiopsis elegans ) i 9. 12
(GrUBER, |884) GOLEMANSKY, 1976 ’
L. valkanovi GOLEMANSKY, 1974 = + 89,12
Family Allogromiidae RHUMBLER, 1904
Allogromia sp. - + 17, 20
Micatuba flexilis (HOGLUND, 1947) + 4 6,9, 14,12
Order ASTRORHIZIDA LankKESTER, 1RES
Family Psammosphaeridae HArECKEL, 1894
Psammosphaera sp. + - 20
Family Saccamminidae Brany, 1884
| Lagenammina atlantica (CUSHMAN, 1944} + - 13
Order LITUOLIDA DE BLAINVILLE, 1827
Family Ammodiscidae REuss, 1862
Ammodiscus gullmarensis HOGLUND, 1948 ¥ - 10,12, 14
A .incertus D"ORBIGNY, 1839 + - 3.5 7
Glomospiva glomerata HOGLUND, 1947 + - 10,12, 14
Family Rzehakinidae CUsHMAN, 1933
Miliammina fisca (Brapy, 1870) + - 1,5,10,12, 14
M. groenlandica CUusHMan, 1933 - + 10, 12, 14
Frilocularena circulare & i 10.12. 14
HERON-ALLEN ¢t EARLAND, 1930 A=l
Family Discamminidae MixnarevicH, 1980
Discamminag imperspica JaNko, 1974 + - 10,11, 12, 13, 14, 15
Family Lituotubidae '
LoesLicH and Tarran, 1984
Litwotuba lituiformizs Brany, 1879 - + 10, 12, 14
Family Litwolidae pE BLamviLLE, 1827
Lituola nautilpides LaMARCE, 1204 + - 10,12, 14
Ammabaculites ponticus MIKHALEVICH, 1968 + - 5,7,.10,11,12, 13, 14
Ammuobaculites sp. - + 17, 20
Family Ammobaculinidae Saibova, 1981
Buibobaculires mayne N ) 10.12. 14
LoesLicH and TArPran, 1954 o
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Table 1. Continued.

(1} (2} (3) 4
Family Pseudobolivinidae WIESNER, 1931
Pseudoboliving antarctica (WIESNER, 1931) + + 10, 12, 14
Order TROCHAMMINIDA Samovs, 1981 |
Family Trochamminidae Scuwacer, 1877
Jadamming macrescens dacica TUFESCU, 1969 - + 17,20
Rotaliamming ochracea (WiLLIAMSON, 1858) + + 10,12, 13, 14
Trochammina inflata (MONTAGU, 1808) - + T, 13,17, 20
T. intermedia RHUMBLER, 1938 - + 10,12, 14
Order TEXTULARIIDA LANKESTER, 1885
Family Eggerellidae Cushman, 1937
 Eggereloides scabrus (WiLL1aMsoN, 1858) + + 5.7,12,13,14,15,16,20
Family Textulariidae FURENBERG, 1838
Textularia deltoiden REUSS, 1862 - + 10, 12, 14
Order MILIOLIDA
DELAGE et HEROUARD, 1896
Family Cornuspiridae SCHULTZE, 1854
Cornuspira minuscula (Maver, 1972) + - 13
Cormuspira planorbis SCHULTZE, 1854 + - 10,12, 13, 14
Cormuspira sp. 1 - + Durs data
Cornuspira sp. 2 - + Ours data
Family Hauverinidae ScHwacer, [1876
Ammomassiling alveolinifarmis MILLETT, 1898 - | + |10,12,14
Dentostoming bermudiana Carman, 1933 = + 10,12, 14
Hawerina bradyi CushiMan, 1917 + - 10,12, 14
Lachlanella planciana (b Orsicy, 1839) + - 20
Massiling secans (D°ORBIGNY, 1526) + - 5, 10,13,14,20
Miliolinella dilatata (D" ORBIGNY, 1539) + - 10,11, 12,13, 14
M subrotnda (MonTAGU, 1803) + + 10,12, 13,14, 20
Criinqueloculing arenacea RHUMBLER, 1911 - + 5
(2. bicornis (WALKER et Jacom, | 798) + - 13
(. consebring (D"ORBIGNY, 1846) + - 13
0, curvila Y anko, 1980 — + - 13
(). inflata (0"ORBIGNY, 1826) + - 13
(. laevigata D'ORBIGNY, | 839 + - 13,20
Q. lara TERQUEM, 1876 + - 13, 240
0. milletti (WIESNER, 1912) + - 13
Q. ohlonga (MONTAGU, 1803) + - 7,13
() seminula (LINNE, | T58) + = S,10,11,12, 13, 14, 20
Q. vulgaris 0'ORBIGNY, 1826 - - |11L,13,15
Sigmella distoria (PHLEGER ¢t PARKER, 1951) 4 - 11,13
Siphonaperia machearhi VELLA, 1957 - + 10,12, 14
Family Peneroplidae SCHULTZE, 1854
Peneropliz sp. + - 3:5
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Table 1. Continoeed.

(1) (2) (3) (4)
Order LAGENIDA LANKESTER, 1885
Family Lagenidae REUss, 1862
Lagena felsina (FORNASING 1891) - + Owurs data
L. laevizs (MoONTAGU, 1803) + - 11,13
L. semixtriata (WILLIAMSON, 1858) + - 7
Family Ellipsolagenidae A. SiLVEsTRI, 1923
Fissurina fabaria TROITSKAIA, 1987 + - 11,13
F. fragilis TROITSKAIA, 1987 + - |7.10,11,12,13, 14
F. lucida (WiLLIAMSON, | 858) + - 11,13, 15
| F. porrecta TROITSKAJA, 1987 + - 10,11,12,13, 14
| F. solida SEcuENza, 1862 + - |13
Parafissuring aventricose MoCULLOCH, 1968 + = 10,11, 12,13, 14
P. deemetinica Y ANKO, 1979 |+ : 10,11, 12, 13, 14, 15
P. ex gr. lateralis (CUSHMAN, 1913) + - 10,11,12,13, 14,15
Familv Glandulinidae Rruss, | 860
Entolinguling deplanata Y ANKO, 1979 + - 11,13
Esosyrinx jatzkoi Y ANko1974 + - 11,13
| Laryngosigma willlamsoni (TERQUEM, 1878) + - 11,13
Order GLOBIGERINIDA
DELAGE and HEROUARD, 1896
Family Globigerinidae
CARPENTER, PARKER and JonEs, 1862 _
Globigering bulloides (D'ORBIGNY, 1826) + - 3.5
CGlobigerina sp. + - 2
Order BULIMINIDA FURSSENKO, 1958
Family Bolivinidae GLAESSNER, 1937 _t
| Boliving doniezi CUSHMAN and WICKENDEN,
1929 ¥ } &
| Family Stilostomellidae FinLay, 1947 il
| Orthomorphing calomorpha (REUSS, 1868) + - 11,13
0. drammenensis (FEYLING-HANSSEN, 1964) + - 11,13
Order ROTALITDA LANKESTER. 1885
Family Discorbidae EvreEnBERG, 1838
Discorbis sp. - + 10,12, 14
Family Rosalinidae Reiss, 1963
Neoconorbing sp. + - 11
Rosaling catesbvana 0"OrRBIGNTY, 1 8319 + - 13
Family Heronalleniidae
LoesLicH and TaPraN, 1986
Heronallenia chasteri " . 11.13
(HERON-ALLEN ¢t EARLAND, 1913) Gag
Family Cibicididae Cusiman, 1927
Cibicides dispars (D"ORBIGNY, 1839) + - 113
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Table 1. Continued.,

(1) (2) (3) (4)
C. lobatulus (WALKER and Jacos, 1798) + - 7,13
Family Planorbulinidae ScHwader, 1877
Planorbuling mediterranensis DTORBIGNY, 1826 + - 11,13
Family Nonionidae ScHULTZE. 1854
Astrononion stelligerum (D"ORBIGNY, 1839) + - 5
Heaynesing anglica MURRAY, 1965 + - 11,13, 15,20
Nonion matagordams KORNFELD, 1931 + - 5.7,10,11,12,13,14,15,.20
N. pavciloculfwm CusHMan, 1944 + - 13,20
Family Trichehyalidae Saipova, 1981
Aubigryrg perlucida
(HERON-ALLEN et EARLAND, 1913) B B 19,3, 12,1314, 15,70
A swchumiensis Janko, 1989 + - 13,15
Family Rotaliidae EHRENBERG, 1839
Ammonia ammoniformis (0"ORBIGNY, 1826) + - 10,11,12,13,14,15,18,20
A. calcar (D"ORBIGNY, 1826) + - 10,12, 14
A. caucasica Y ANED, 1989 + - 13,15
A. compacta (HOFKER, 1969) + - 4,5,7.10,11,13.14,15.18.20
A. noveeuxinica Y ANKO, 1979 + - 11,13
A. arbicularis (D" OrBIGNY, 1B26) + - 4.5
A. parkinsoniana (D°ORBIGNY, 1839) + - 20
A. tepida (CusHMAN, 1926) + - 7,10,11,12,13.14,15,18,20
A, venela (SCHULTZE, 1854) &% - 1.5
Family Elphidiidae GaLroway, 1933
Cribroelphidium bariletti (CusiMan, 1933) + - 10, 12, 14
C. parkerae Y ANKO, 1974 + - 11, 13, 15, 20
. percursum Y ANko, 1974 + - 11,13
C. poevanum (0'ORBIGNY, 1839) + - 5,7.10,11,12,13.14,15.18.20
C. ransiucens (NATLAND, 1938) + - 13, 20
Elphidium macelfum (FICHTEL and MoLL, 1798) + - 4.5, 7, 10, 12, 13, 14, 18. 20
E. ponricm {DOLGOPOLSKAIA et PauLl, 1931) + - 10, 11, 12, 13, 14, 15, 20
E. cf seulpturatum CusisMan, 1936 + - 20
E. strigilata D"ORBIGNY, 1830 + - L35
| E. ex.gr. verriculata (Brany, 1870 ) + - 13
Elphidium sp. + = 1.5, 18, 20
Parrellina thalman LoEBLICH and TAPrax, 1957 + - 10,12, 14
Porosonorion marfcobi (BOGDANOWICH, 1947) + - 10, 11,12, 13, 14, 18, 20
P. subgrancosus mediterranicus Y ANKO, 1989 + - 7,11, 13
P, subgranosus bulgaricus TEMELKOV, 2000 + - 19

* 1 - Cacnseorr, 1912; 2 - Morow and Necuaev, 1929; 3 - Lers, 1931 4 - Casrens, 1951 5 - Valkavow, 1957:
6 - Vaikanowa, 1964; 7 - Turescu, 1973; 8 - Goueansky, 1974; 9 - Goeearsy, 1980; 10 - Vaixanova,
1961; 11 = Yasko and Tromsiaaa, 1987, 12 - Mammow and Govesassgy, 1989 13 - Yasko, 1989 14 -
Manpeon, 1990; 15 - Yaxra, 199 16 - Gouemarnsey, 1999; 17 - Tevsikov, 19994; 18 - Tedeokov, 1999s;

19 - Temerkow, 20080; 20 - TesmeLgow, 2002
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Table 2. List of the synonymous names of foraminifera, cited in the literature about the Bulgarian Black

Sea Coast.
Synonyms Authors Valid names

() (2) (3}
Ammobaculires aggluinans Valkanov, 1957 p.l 1; Ammobaculifes ponticas

(D'OrBIGNY. 1B46)

Turescy, 1973, p. 26

MikpAaLEVICH, 1968

Ammmadizenus intermedius
HOGLUND, 1947

Valkanova, 1981, p. 9. T,
3, fig. 4;

Marmov and
UOLEMANSKY, 1989, p. 8

Cornuspira planorbis
SCHULTZE, 1854

Ammania becearii

Turescu, 1973, p. 26, T. 10,

Ammaonia compacia

GoLEMANSKY, 1989, p. 8

LivnEg, 1758) fig. 7 (HOFKER, 1969)
Varkanova, 1981, p. 4, T,

Bolivia punctata 1, fig. 1; Psendobolivinag antarctica

D OREIGNY, 1839 MariNOV and (WiesneR, 1931)

(YANKD, 1974)

1987, p. 69;
YANKO, 1989, p. 161

Canalifera nigarensis ; Elphidiuwm macellum

. ¥ oAr 1989 p. 163;
(Custivian, 1939) ANED: 198, v 167 (FICHTEL and MoOLL, 1798)
Canalifera parkerae XAl TROITSKRIL, Cribroelphidivm parkerae

(Yanko, 1974)

Canalifera ex. gr. verriculata

YaNKO, 1989, p. 164

Elphidium ex. gr. verriculate

GOLEMANSKY, 1989 p. 9

(BrRaDY, 1870) (Brapy, 1870)
Valkanova, 1981, p. 6, T.

Cribroelphidium depressulum 5, fig. 2; Nenion matagordanus

(WALKER et JacoB, 1 798) Marimvov and (KORNFELD, 1931)

Cribroelphidium maricobi
(BOGDANOWICH, 1947)

VaLkanova, 1981, p. 6;
MarmOV and
GoOLEMANSKY, 1989, p. 9;
TeEMEL KOV, 19998, p_ 19

Porosononion mraricobi
(BoGRAaNOWICH, 1947)

Lxiscamming falfax
Lacrony, 1932

Varkanova, 1981, p. 4. T,
4 fig. 11:

Marmoy and
CoLEMANSKY, 1989, p. 9

Discamming imperspica
Yanko, 1974

Diseorhiy vilardehoana
(D"ORBIGNY, 1839)

VaLkanova, 1981, p. 9, T.
6, fig. 7;

MaRrinNOV and
CoLEMANSKY, 1989, p. 9

Y anko, 1989, p. 162

Ammonia tepida
(Cusysian, 1926)

Eggerella seabra
(WiLLLamsoN, 1838)

VaLkanova, 1981, p. 9. T.
4, fig. T:

Y ANk and TROITSKAJA,
1987, p. 69;

Maminov and
COLEMANSKEY, 1989, p. &:
YAanKo, 1989, p. 161;

Y ANKO, 1990, p. 174

Eggereloidex scabrus
(WiLL1IAMSON, | 858)

Elphidium crispum
(LiNME, 1758)

Casrers, 1951 p. 51;
Varkanov, 1957, p. 11

Elphidism macellum
(FicHTELL and MoLr, 1798)
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Table 1. Continued.

GOLEMANSKY, 1989 p. 9

(1) (2) (3}

VaLKaNova, 1981, p. 6, T.

Elphiditm incertum 6, fig. 6; Cribroelphidium parkerae

(WiLLIassonN, 1R5E) MariNoy and Yanko, 1974
GOLEMANSKY, 1989, p. 9
ValLkanov, 1957, p. 11;

Elphidium poevamm ;“‘;;"ffﬁ“" W8LP-6. T | Cibroelphidium poeyanums

(D OrEIGNY, 1839) - (D"OrBIGNY, 1839)

VALKANOVA, 1981, p. 4, T.

GOLEMANSEY, 1989, p. 9

Lagena aegquilfahialis 4, fig. 1; Parafissuring dzementica
BucHnER, 1940 MarinOv and Y ango, 1979
GOLEMANSEY, 1989, p. 9
VaLKaNOVA, 1981, p. 4. T.
Lagena apiculata 4, fig. 2; Fissurina porrecta
(REuss, 1850) Marmov and TROITSKAJA, 1987
GOLEMANSKY, 1989, p. 9
Turescu, 1973, p. 27;
Figtenss Roevipwtar :phl_:.s.;ﬂv.s.. 1981, p.4, T. Fissuring fragili
(REUSS, [849) A TROITSKAJA, 1987

Lagena laevis . semistriata
{WILLIAMSON, 1858)

Turescu, 1973, p. 26

Lagena semistrigia
{WILLIANSON, [B5E)

VaLkanova, 1981, p. 4, T,

GOLEMANSKY, 1989, p. 9

Lagena prendiglobosa 4, fig 4, Parafisswrina ex. gr. lateralis
BucHrER, 1940 Mammov and (CusHMAN, 1913)
GOLEMANSEY, 1989, p. 9
VALKANOVA, 1981, p. 4, T.
Logena simplex 4, fig. 5; Parafissurina aventricosa
Bucier, 1940 Marmov and MCCULLOCH, 1968

Miligmmina rugosa
MIKHALEVICH, 1968

VaLkanova, 1981, p. 6, T.
4 fig. 6;

Marmowv and
GOLEMANSKY, 1989, p. 9

Miliammina fusca
(Beapy, 1870}

Nomion depressula v.
mafagardanda
KORNFELD, 1931

TeMELKOV, 2002, p. 98,
fips. 44-45

Nonion matagordanus
(KornrFeELD, 1931)

Nomion depressultm
(WALKER ct JACOR, 1 T98)

VaLEanov, 1957, p.d1;
Turescy, 1973, p. 26, T, 1,
fig. 3

Nowion matagordanus
(KORNFELD, 1931)

Nomnion stelligerum
(D"ORBIGKY, 1839)

VaLkaxow, 1957 p. 11;
VAaLkanova, 1981, p. 11,

Astrononion stelligerum
(D ORRIGNY, 1839)

(D ORBIGHY, 1839)

VaLkanov, 1957, p. 11

T. 5, fig. 3
Pareoris difatartus T‘:SI?T“L; Eﬂﬁ;i_TF.UH'EHMA. Miliolinella dilatata
(D'ORBIGNY, | 839) YANKO, 1989, p. 164 (D" OmBIGNY, 1839)
Polvstomella strigilata CHICHECFF, 1912, p. 31; Elphidinm strigilata

(D' ORBIGNY, 1839)

25



Table 2. Continued,

VALEANOV, 1957 p. 11

(1 (2) (3)
Polystomella sp. CHICHKOFF, 1912, p. 31; Elphidium sp.

Porasononion martcobi porticus
Y ANKOD, | 989

YANKO, 1989, p. 161

Porosononion maricobi
{BOGDANOWICH, 1947)

Porosononion subgranosus

| Yanko and TROITSKAJA,

Porosononion subgranosus
mediterranics

(HOGLUND, 1947)

Marmaow, 1979, p. 85;
%szumsm. 1980, p. 118;
| MaRINGY and

(EGGER, 1 E5T) 1987, p. 53, T. 19, figs. 1-3 YANKO, 1989
Protelphidium mberculatum | Turescy, 1973, p. 27, T. 1, P”’"”"”’i‘“’ "“’.'!-""‘"'”""
(D'ORBIGNY, 1839) fig. | mediterranicus
. Yanko, 1939

Proteanella atlantica YANKO, 1989, p. 162 Lagenammina atlantica
(CUsHMAN, 1944) (CUsHMAN, 1944)
Quingueloculing fusca CHICHKOFF, 1912, p. 31; Miliammina fusca
BraDy, 1870 Valkanov, 1957, p. 11 (BraDy, 1870)

VALKANOVA, 1981, p. 6. T.
Quengueloculing psewdoyerminula | 2, fig. 2; Ouengueloculing seminula
MIKHALEVICH, 1968 Marowv and (LmnE, 1738)

GOLEMANSKY, 1989, p. 9

VaLkanov, 1957, p. 11;
Quenguelociling seminulum Y anko and TROITSKAIA, Quenguelpenling seminula
(LmnE, 1758) 1987, p. 6%; (LmNE, 1758)

Yanko, 1989, p. 163

VALKANOVA, 1964, p. 58,

figs. 1-5;
Rhabdogromia flexilis Micatuba flexilis

(HOGLUND, 1947)

IIGDLEMANEKK 1989. p. 8
| Caseers, 1951 p, 51;

GOLEMANSKY, 1980, p-9

Rotalia beccarii Varkanov, 1957, p. 11; Ammonia compacta
(LinNE, 1T58) f"u’ALﬁ_ﬂ..Hm-'.ﬂ., 1981, p. 2. T. (HOFKER, 1969)
16, fig. 5
Valkanova, 1981, p. 9. T,
Rotalia calcar 4, fig. 12; Ammonia calcar
(D'ORBIGNY, 1826) Marmov and (D"ORBIGNY, 1826)

Rotalia orbicularis
(D'OrBiGyy, 1826)

\Rotalia perlucida
(HErOmN-ALLEN et EARLAND, 1913)

GOLEMANSKY, 1989, p. 9

Caseenrs, 1951, p. 51; Ammonia orbicularis
VaLkamov, 1957 p. 11 (0"ORBIGNY, 1826)
VaLkanova, 1981, p. 9. T. |

3, fig. 3: = P T duﬁfgnyn..::per{uﬂfdu
MARTNOV and {Hmunam:.;-laejt EARLAND,

Roralia soldanii
(D"OrmiGNy, 1826)

VALKANOVA, 1981, p.9, T.
3, hipg. §;

MarmNov and
GOLEMANSKY, 1980, p. 9

Ammronia ammoniformis
(D" OBy, 1826)

Rotalie veneia
(SCHULTZE, 1854)

Sigmoling ex.gr. distoria
(PHLEGER et PARKER, 1951)

1987, p. 70, T. 3, figs. 7-9

CHICHKOFF, 1912, p. 31; Ammaonia veneta
Varxanov, 1957, p. 11 (SCHULTZE, 1834)
YANKO and TROITSKAJA, Sigmella distorta

(PHLEGER et PARKER, 1951)
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Table 2. Continued.

1) (2) (3)

Triloculing ablonga TuFesCU, 1973, p. 26, T. 2, Quingueloculing oblonga

"ORBIGNY, 1826 fig. B (MonTacU, 1803)
VaLKanova, 1981, p. 9, T.

Trochamming labiosa 5 fig. 7. Rotaligmming ochracea

HoGLuND, 1947 Maminoy and (WiLLiamson, 185E)

GOLEMANSKY, 1989, p. 9
Varkanov, 1957, p. 11;
TurFescy, 1973, p. 26, T. 2,

Verneulina seabra
{WILLIAMSON, 1858)

Eggereloides scabrus
(WiLLIAMSON, 1858)

fg. 3

VaLkamova, 1981, p. 9, T.
Wiesnerella auriculata 6, fig. 3; Miliplinella dilatata
EGGER, 1857 Marmov and {DORBIGNY, 1839)

GOLEMANSEY, 1989, p. 9

Pyrgo (B) predominate, whereas in front of the Bulgarian Black Sea Coastline the
species of the genera Quinquelocuding (11), Ammaonia (9), Elphidivem (6), Cribroelphidiom
(5) and Fissurina (5) are predominating. It is noteworthy that five of the 8 dominant
genera in the Mediterrancan (Adelosina, Spiroloculing, Brizalina, Cycloforina and Pyrgo)
have not been represented in the foraminiferal fauna of the Bulganan Black Sea
Coastline at all.

The study of Yanko (1989) on the quaternary foraminifera of the southern seas of
the USSR - Pontian-Caspian region, shows that more of the above conclusion, made on
the basis of the foraminiferal fauna from the Bulgarian Black Sea Coastline, are valid
for the Black Sea as a whole. Yanko established a total of 132 species and subspecies
recent foraminifera in all seas of the Ponto-Caspian region. Of them 104 species were
found in the Black Sea, 21 in the Sea of Azov and 18 in the Caspian Sea. She has also
indicated that the recent foraminiferal fauna of the Black Sea is considerably poorer
than the Mediterranean, and that it is thoroughly composed by the Mediterranean
emigrants. Moreover, Yanko established that quantitatively predominated the species of
the genera Ammonia, Elphidium and Porosononion, which constitute about 90-95% of
all found foraminifera in the Black Sea. As regards the diversity she found that the
genera Quingueloculing (17), Elphidium (13), Ammonia (10), Fissurina (%), Porosononion
(8) and Cribroelphidium (5) are represented by most species. In her study Yanko did
not find representatives of the genera Adelosina, Cvcloforing and Spiroloculina either,
which are widely distributed in the Mediterranean foraminiferal fauna.

Generally, the differences between the foraminiferal faunae of the Mediterranean
and the Black seas could be explained firstly by the great differences of the salinity of
these two seas, and secondly by the presence of H.S in the Black Sea below 150-200 m
depth. The last fact is the main limiting factor for the distribution of many deep-water
dwelling foraminifera in the Black Sea.
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Figs 1-6. LM photographs of Black Sea foraminifera. 1 — Lagynis pontica, lateral view; 2 — Lagenidiopsis
elegans, lateral view; 3 — Lagenidiopsis valkanovi, lateral view, 4 — Micatuba Mexilis, lateral view;
5 — Cornuspira sp. 1, lateral view: 6 — Cornuspira sp. 2, lateral view. Scale bars - 25 pm (in Figs 1-3), 200
pm (in Fig. 4), 50 pm (in Figs 5-6).
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Figs 7-11. LM photographs of Black Sea foraminifera. 7-8 - Jadamming macrescens dacica. T - spiral
view, 8 — umbilical view; 9-10 — Egyereloides scobrus, lateral views. 9 — microsphencal form, 10
macrospherical form; 11 — Lagena fefrina, lateral view. Scale bars - 250 um (im Figs 7-11).






Figs 20-17. 5EM photographs of Black Sea foramimfera. 20-21 — Miliolinella subrotunda. 20 - lateral
view, 21 — apertural view; 22-23 — Haymesinag anglica. 22 - lateral view, 23 — apertural view;
24-25 — Nonion maragordamus. 24 - lateral view, 215 — apertural view; 26-27 — Nowmion pauciloculum,

26 - lateral view, 27 — apertural view. Scale bars - 100 pom (in Fags 20-27).
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Figs 28-35. SEM photographs of Black Sea foraminifera. 28-29 — dmmonia ammoniformis. 28 -

view, 29 — apertural view; 30-31 ~ Ammonia compacta. 30 - umbilical view, 31 - apertural view;
Ammonia parkinsoniana. 32 - spiral view, 33 —umbilical view, 34 — apertural view: 35 — dmmeania tepida,
apertural view. Scale bars - 100 pm (in Figs 28-35).




]
B i

Figs 36-43. SEM photographs of Black Sea foraminifera. 36 — Ammonia tepida, spiral view; 37 —
Cribroeiphidium parkerae, lateral view; 38-39 — Cribroelphidium poeyamaon, 38 - lateral view, 39 — apertural
view; 4041 — Cribroelphidium translucens, 40 - lateral view, 41 - apertural view; 42-43 — Parosononion
martcobi ponticus, 26 - lateral view, 27 — apertural view. Scale bars - 100 pm (in Figs 36-43).
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Figs 44-51. SEM photographs of Black Sea foraminifera. 44-45 — Elphidinm cf. sculpiuratim, 44 - lateral
apertural view; 46-47 — Elphidium macelhon, 46 - lateral view, 47 — apertural view; 48-49 —
w. 51 —

Elphidium ponticum, 48 - lateral view, 49 — apertural view; 50-31 — Elphidium sp. 50 - kateral view, 3
apertural view. Scale bars - 100 um {in Figs 44-51).

view, 45
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OcobBpemenen u uarocmpupas uek-aucm Ha

peuenmuume dopamutudpepu om bwvazapckomo
yepHomopcko kpatibpezkue

b. TemeakoB, B. I'oaemarncku, M. TogopoB
(Peziome)

B npegaazanama padoma e nanpaBen kpamuk ucmopuaecku npezaeg Ha uscaegBanusima
Bupxy peuenmuume dopamunudepu om Buazapckomo uepnomopcko kpaiibpekue.
Hoceza om mosu pezuon ca yermanoBenu obwo 107 Buga u nogBuga dopamunudepu,
koumo ce omuacam kem 56 poga, 32 cemeiicmBa u 10 paspega. B pesyamam Ha
makconomuyna peBuzua Ba cwobDwenume goceza dopamunudepu e npegemaBen
OMQeAHO U mexHud cudHoHumed cnuctk. Couuo maka e gageno u xabumamuomo
pasnpocmpaHetue Ha peuenmHaume gopamunudepu om brazapckomo wepnomopeko
kpaibpedue. Hali-wupoko pamnpocmpanesume cemelicmBa, npegemaBetu ¢ vali-muoen
Bugobe ca: Hauverinidae (20 Buga), Elphidiidae (15), Rotaliidae (9) u Ellipsolagenidae
(#). Hat-wupoko pasnpocmpanesu pogobe, npegemaBenu ¢ naii-muozo BugoBe ca:
Crunqueloculing (11), Ammonia (9), Elphidium (6), Cribroelphidium (5) and Fissurina
(5). Mo-pasnpocmpanedume u uHmepechume B makconomuuno omuowenue
sepHomopcku gopanvunugepu ca usKcmpupanu cbe cHuMbku Ha chanupauwy eackmponen
sukpockon.
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