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Middle Miocene (Badenian) brachiopods from
coral reefs of north-western Bulgaria

ABSTRACT: The brachiopod assemblage from the Middle Miocene (Badenian) coral reefs of

north-western Bulgaria con:’prises five species, viz. Ancistrocrania abnormis (DEFRANCE), Argyrot-

heca cuneata (Risso), A. cordata (Risso), Platidia sp., and Thecidellina sp., all of which are reported

for the first time from: the Miocene of Bulgaria, and Thecidellina being first noted from the

Paratethys. The composition of the brachiopod fauna from Bulgaria displays the resemblance to
i other brachiopod assemblages of the Paratethys.

INTRODUCTION

The Miocene deposits from Bulgaria and their fauna, particularly the
mollusks, were described several times (Korumpcieva 1960, 1976a, b, 1977;
Koiumpaieva & Porov 1988). The brachiopods, however, were rather neglected
and only the presence of the species Megerlia truncata (LINNAEUS) was
mentioned by Korumpcieva (1960). Five brachiopod species belonging to
4 genera described in the present paper are reported for the first time from the
Miocene deposits of Bulgaria. The commonest species are Argyrotheca cordata
(Risso) and A. cuneata (Risso). The others, i.e. Ancistrocrania abnormis
(DErFrANCE), Platidia sp., and Thecidellina sp., are very rare. The brachiopod
fauna was collected in two localities, Bivolare and Ohrid (see Text-fig. 1), from
the coral reefs occurring along the southern frame of the Paratethys. Totally
664 (106 from Bivolare and 558 from Ohrid) specimens of varying state of
preservation have been recorded. At Bivolare, the reef deposits of Lower.
Badenian age are preserved as coral-algal rubble (Pisera 1993) with diversified
corals representing nine genera (KoruMpaieva 1960, 1978). At Ohrid, the reef of
Upper Badenian age, is composed of large branching colonies of one species,
Tarbellastraea conoidea (Reuss), attaining the height of up to 2 m (see Pisera
1993).
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Fig. 1
-A — General map of Bulgaria (rectangled is the area presented in Fig. B)
B — Extent of the Miocene deposits in north-western Bulgaria w1th the sampling sites (after
KoruMmpGIEVA 1960; simplified)

The investigated material is housed in the Institute of Paleobiology of the Polish Academy of
Sciences (Warsaw) under the collection numbers ZPAL Bp.XXXVI[1-664. ,

SYSTEMATIC ACCOUNT

Family Craniidae MEnkE, 1828
Genus Ancistrocrania DaLL, 1877

Ancistrocrania abnormis (DEFRANCE in HoENINGHAUS, 1828)
(Pl. 1, Figs 1-5)
1990. Ancistrocrania abnormis (Derrance in HoeninaaAus); M.A. Briner, p. 133, PL. 1, Figs 1 —5 [cum syn).

MATERIAL: 29 brachial valves.

DIMENSIONS: Max. length 3.7rmm, width 4.1 mm.

REMARKS: The external and internal characters of the investigated specimens are consistent
with those hitherto described (Hoxzﬁmomvs 1828, DavipsoN 1870, Sacco 1902, JuLen 1940,
Paraup 1977, BrrNer 1990), being in size, however, the most similar to the specimens from the
Roztocze Hills in south-eastern Poland (BrrNer 1990).



MIDDLE MIOCENE BRACHIOPODS ' 149

On the shell surface visible are irregular growth lines. In some specimens muscle scars are
indistinct, but one can see pairs of subcircular posterior and elongated anterior adductor muscle
scars, profractor muscle scars in the central part, and a low median septum (see PL. 1, Fig. 1b).

The specimens described and illustrated as Crania badensis MicHALIK & ZAGORSEK from the
Miocene of Szczaworyz in Poland by PopieL-BarRczyk & BARcZYK (1990) show a great similarity to
the investigated specimens as well as to those from the Roztocze Hills (BrrNer 1990). They have the
same size and internal sculpture (compare Pl. 1, Fig. 1b and Pl. 1, Fig. 3b in PopIeL-BARCZYK
& Barczvk 1990). On the other hand, the specimens of C. badensis from Slovakia representing the
type material are much larger exceeding more than 17 mm in width (¢f. MICHALIK & ZAGORSEK
1986).

The species Neocrania anomala (O.F. MULLER) is also much larger, exceeding 15 mm in width.
1t differs from Ancistrocrania abrormis in lacking the median septum and in having different shape
of the brachial protractor muscle scars (Locan 1979, Lee & BruntoN 1986; see also Fig. 4 in
PorieL-Barczyk & Barczyk 1990).

O(ig:})JRRENCE Miocene of Bulgaria—Bivolare, Ohrid (samples  and 2); see also BrrNEr (1990,
p

Family Megathyrididae DAL, 1870
Genus Argyrotheca DaLL, 1900

Argyrotheca cuneata (Risso, 1826)
(Pl. 2, Figs 1—6 and Pl. 3, Figs 1—6)

1983. Argyrotheca cuneata (Risso); A. LDGAN, pp. 173—174.
1983. Argyrotheca cuneata (Rmso); A. Locan & J.P.A. NoaLg, p. 38, Pl. 2, Figs 6—10.

1988. Argyrotheca cuneata (Risso); A. LoGan, p. 66.
1990. Argyrotheca cuneata (Rrsso); M.A: Brinew, pp. 138— 140, Text-figs 5—6; Pl. 4, Figs 1—9 [cum syn].
1990. Argyrotheca costulata (Secuenza); E. Pormi-Barczyvk & Barczyx, pp. 173—175, Text-fig. 9; P1. 2, Figs 14—18 and 20.

MATERIAL: 90 complete specimens, 23 pedicle valves, 31 brachial valves.

DIMENSIONS: Maximum length 1.9 mm, width 2.2 mm, thickness 1.2 mm.

REMARKS: The species Argyrotheca cuneata (Risso) is the second, after 4. cordata (Risso), of
the most common species in the investigated material. In their shell ornamentation and internal
features the studied specimens resemble closely those described from the Roztocze Hills (BrTNer
1990) and the Recent ones from the Mediterranean (LocaN 1979) being, however, smaller in size.
The investigated specimens show considerable variability in shell ‘outline (compare P1. 2, Figs 3 and
5). The shell surface is ornamented with rounded ribs, varying from 2 to 7 in number. Some
specimens have a shorter, median rib (see P1. 2, Figs 3—4). Internally, on the brachial valve there
are a high, triangular median septum and a simple loop attaching the septum.

The comparison of the investigated specimens Argyrotheca cuneata (Risso) with the collection
of those determined as 4. costulata (SEGUENZA) by PopIEL-BARCZYK: & BARCZYK (1990) shows that
they are identical in morphology. However, PopEL-BaRcZYk & Barczvk (1990) mentioned
about 34 incisions in the septum of their specimens, while the stpdied specimens, similarly to the
. Recent ones and the Miocene ones from the Roztocze Hills, have a septum with only two

serrations.
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The species A. cuneata (Risso) is easily distinguishable from 4. cordata (Risso) by its shell
ornamentation and lacking of tubgrcles on the inner surface of both valves.

OCCURRENCE: Miocene of Bulgaria—Bivolare, Ohrid (samples / and 2); Miocene of
Poland — Wojcza-Piriczow Range (PopieL-BARCZYK & BARrczyK 1990); see also Brrner (1990,

p. 140).

Argyrotheca cordata (Risso, 1826)
(PL. 4, Figs 1—5 and Pl. 5, Figs 1—8)

1983. Argyrotheca cordata (Risso); A. Locan, p. 174.
. 1983, Argyrotheca cordata (Rso); A. Locan & J.P.A. NosLg, p. 38, P1. 2, Figs 1—5.
1985. Argyrotheca cordata (Rsso); E. Tappe-RucciEro, pp. 371 -372, P1. 7, Figs 10—13,

1988. Argyrotheca cordata (Risso); A. LoGaN, pp. 66—67. )
1990. Argyrotheca cordata (Risso); M.A. Brrner, pp. 140—143, Text-figs 7—8; PL. 5, Figs 1—14; P1. 7, Fig. 1 [cum syn.
1990. Argyrotheca subcordata (Bostraer); E. PorEL-Barczvk & W. BArczvx, p. 175, PI. 2, Figs 9—10, 12 and 21.

MATERIAL: 310 complete specimens, 75 pedicle valves, 77 brachial valves.

DIMENSIONS: Maximum length 2.7 mm, width 2.8 mm, thickness 1.1 mm.

REMARKS: The species Argyrotheca cordata (Risso) is the most common (more than 460
specimens) in the investigated material.

The studied specimens agree well in their morphology with those described earlier (LocaN
1979, BrrNer 1990, PopIEL-BARCZYK & Barczyk 1990), although they are slightly smaller in size.
Moreover, they show a great variability both in shell outline and ornamentation. They differ from
the Recent specimens in the number of serrations on the brachial septum, being identical in this
aspect with other Miocene specimens of this species.

The presence of tubercles on the inner surface of valve margins makes 4. cordata (Risso)
clearly different from A. cuneata (Risso).

OCCURRENCE: Miocene of Bulgaria—Bivolare, Ohrid (samples / and 2); see also BrrNer (1990,
p. 143).

Family Platidiidae THomsoN, 1927
Genus Platidia pa Costa, 1852

Platidia sp.
(PL. 6, Figs 1-5)

MATERIAL: 23 complete specimens, 4 pedicle valves.
DiMENSIONS: Maximum length 1.7 mm, with 1.5 mm, thi;:kness 0.6 mm.

DESCRIPTION: The shell is very small (max. length 1.7 mm), subcircular to ovally elongated
in outline, sometimes asymmetrical.- The shell surface is smooth, but indistinct growth lines are
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visible in some specimens. The shell is plano-convex to slightly biconvex. The anterior commissure
is rectimarginate. The hinge line is straight, shorter than the greatest width of the shell. The
amphithyridid foramen is large and circular in outline. The teeth are short, with feeble dental
plates. The internal features of the brachial valve are unknown.

REMARKS: The preservation state of the investigated. specimens, making a study of the
internal features of the brachial valve impossible, allows only for idendification to the genus
level. '

The Bulgarian specimens differ from the Miocene and Recent forms of the species Platidia
anomioides (Scaccar & PriLIppr) in much smaller size (¢f. DavipsoN 1887, DREGER 1889, FiscHER
& OrnLErT 1891, Sacco 1902, AtkiNs 1959, BrunToN & CuURRY 1979, Locan 1979, Coorer 19810,
PorieL-Barczyk & Barczyk 1990), showing the greatest similarity in shell size to Platidia cf.
anomioides from the Roztocze Hills described recently by the author (BrrNer 1990).

OCCURRENCE: Miocene of Bulgaria—Ohrid (samples I and 2).

Family Thecideidae Gray, 1840
Genus Thecidellina THoMsoN, 1915 -

Thecidellina sp.
(PL. 6, Figs 6—7)

MATERIAL: One complete specimen and one brachial valve,

DIMENSIONS: Length 1.7 mm, width 1.4 mm, thickness 0.8 mm.

‘DESCRIPTION: The shell is very small, subtriangular in outline. It is sligthly biconvex, with
pedicle valve much more convex than the brachial one. The brachial valve is nearly flat and circular
in shape. On the pedicle valve there is a very shallow sulcus. The shell surface is smooth. The
ventral area is triangular, flat, without pseudodeltidium. Interiorly, the smooth rim surrounds the
brachial valve, forming posteriorly the well developed bridge. Anteriorly the rim forms a single,
undivided median septum. The brachial ridges are poorly developed.

REMARKS: Three genera of the family Thecideidae* are known from the Tertiary deposits:
Lacazella MuNiEr-CHALMAS, Glazewskia Pataup, and Thecidellina THoMsoN. Some authors (EL-
viott 1953, 1965; CoorEr 1988) report, however, one genus more, viz. Bifoliwm ELLIOTT. In the
opinion of Paraup (1970), the Tertiary species included into the genus Bifolium belong to other
genera, and the stratigraphic range of that genus is restricted to the Lower Cretaceous.

A very limited material prevents any detailed investigations, but it allows for excluding the
genera Lacazella, Glazewskia, and Bifolium. The genera Lacazella and Glazewskia have clearly
different internal structures of the brachial valve. In turn, Bifolium, shows similarities in the
internal features, but it has well defined deltidium on the ventral area. The studied specimens have
. the features typical of the genus Thecidellina, e.g. a flat, triangular area without pseudodeltidium,
a single, undivided septum and a well developed bridge.

* The systematics recommended by Baker (1990) is not taken into account.
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This is the first occurrence of Thecidellina in the Paratethys. At present, the genus Thecidellina
lives in the Pacific and Indian Oceans (Coorer 1973, 1981a; Zezina 1976; d’HonpT 1987), the
Caribbean Sea (CoorEr 1977; Logan 1977, 1990) and in the Mauritanian region of the Atlantic
Ocean (LoaaN 1988). It is also known from the Tertiary deposits of Island Eua, Central Pacific
(Cooper 1971), of Java and Santo Island, southwest Pacific (Coorer 1978), of Cuba and the
Caribbean region (CoopEr 1979), and of the United States (Coorer 1988). ErLrioTT (1948, p. 16)
mentioned the occurrence of Thecidellina in the Tertiary of Europe, giving, however, neither
illustrations nor references. In the opinion of TaHoMsoN (1927), the specimen from the Miocene of
Italy described as “Lacazella mediterranea (R1sso) var. testudinaria (MICHELO‘ITI)” by Sacco (1902,
Pl. 6, Fig. 45) belongs also to the genus Thecidellina.

OCCURRENCE: Miocene of Bulgaria—Bivolare.

PALEOECOLOGICAL REMARKS

For a purpose of ecological analysis and comparisons with other Miocene
brachiopod assemblages the percetages of particular species (Text-fig. 2) are
compared.

- The brachiopod assemblage from the coral reef deposits at Bivolare
(Text-fig. 24) contains the following species: Ancistrocrania abnormis (DEFRAN-
ce), Argyrotheca cuneata (Risso), A. cordata (Risso), and Thecidellina sp. The
dominant species are 4. cuneata and A. cordata (53.8%.and 33.0% respec-
tively). This assemblage differs from other Miocene brachiopod assemblages of
the Paratethys mainly by the presence of the genus Thecidellina THoMsON.
Recently, Thecidellina is common in shallow waters where it is associated with
corals and coralline algae, occupying cryptic habitats (Jackson & al. 1971,
Coorer 1977, Locan 1977). Also such genera as Argyrotheca and Platidia are

A B

ANCISTROCRANIA
THECIDELLINA SP. (1.9%) ABNORMIS (3.0%)
_, ANCISTROCRANIA - TR PLATIDIA SP. (4.6%)
A ZEZ ABNORMIS (11.3%) Hes
ARGYROTHECA  TTTFTE = ARGYROTHECA
CORDATA3.0% e UNEATA (15.7%)
H HH i
[
i
ARGYROTHECA . ARGYROTHECA
CUNEATA (53.8%) X CORDATA (76.5%)
: i feE

'Fig. 2. Percentages of parlidﬂar species in the samples from Bivolare (A) and Ohrid (B)
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known from cryptic habitats in Recent reef environments (Jackson & al. 1971;
Locan 1975, 1977).

At Ohrid (Text-fig. 2B) the brachiopod assemblage also consists of four
species. Three of them, i.e. Ancistrocrania abnormis, Argyrotheca cuneata and
A. cordata, are the same as at Bivolare, while the fourth species, Platidia sp., is
absent at Bivolare. The relative frequencies, however, are different. The
dominant species is Argyrotheca cordata (76.5%), and A. cuneata is less
numerous (15.7%). ' :

_Similarity in the composition of both assemblages, despite the difference in
the character of the discussed reefs indicative of normal marine conditions
(diversified coral fauna) during Bivolare reef formation and clearly restricted
conditions during Ohrid reef formation (monospecific coral reef), is surprising
and indicates relative insentivity of brachiopods (exactly genera Argyrotheca
and Ancistrocrania) to environmental conditions. This is supported by the fact
of a close similarity of brachiopod assemblages (see BARCzyk & PopriEL-BARCZYK
1977, Brmner 1990, PorEL-BArczyk & Barczyk 1990) from the Badenian
deposits in southern Poland, where Argyrotheca species often dominate. That
region in Poland is out of the northern limit of coral reefs in the Paratethys. It is
clear, however, that the thecideid brachiopods present at Bivolare, but absent:
in most of the Paratethys, are a good indicator of open marine and warm

climate conditions.
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BADENSKIE RAMIENIONOGI Z RAEI}(I%AI{J&)WYCH POENOCNO-ZACHODNIEJ

(Streszczenie)

W pracy opisano zesp6 ramienionogéw z dolno- i gérnobaderiskich raf koralowych pétnoc-
no-zachodniej Bulgarii (patrz fig. 1). W zespole tym (patrz fig. 2 oraz pl. 1—6) stwierdzono
obecnosé pigciu gatunkow, tj. Ancistrocrania abnormis (DEFRANCE), Argyrotheca cuneata (Risso), A.
cordata (Risso), Platidia sp. oraz Thecidellina sp., ktore nie byly dotychczas znane z osadéw
mioceriskich Bulgarii. Zesp6t ten pod wzglgdem sktadu wykazuje duze podobiefistwo do innych
zespolow ramienionogéw miocefiskich z obszaru basenéw Paratetydy (por. BrrNer 1990).

Ramienionogi z rzedu Thecideida reprezentowane przez gatunek Thecidellina sp. zostaly po raz
pierwszy stwierdzone w miocenie Paratetydy.
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Ancistrocrania abnormis (DEFRANCE in HOENINGHAUS, 1828)
1 — Brachial valve (la outer, 1b inner view), Ohrid (sample 2), ZPAL Bp.XXXVI/16, x 15
2-3 — Outer views of brachial valves; 2 — ZPAL Bp.XXXVI/18, Bivolare, SEM x 17;3 — ZPAL
Bp.XXXVI/1, Ohrid (sample 1), SEM x 35
4-5 — Inner views of brachial valves (5 is slightly damaged); 4 — ZPAL Bp.XXXV1/2, Ohrid (sample
1), SEM x 22; 5 — ZPAL Bp.XXXVI/17, Ohrid (sample 2), SEM x 22
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Argyrotheca cuneata (Risso, 1826)

1 — Dorsal view of complete specimen, Ohrid (sample 2), ZPAL Bp.XXXVI/115, SEM x 20

2 — Dorsal view of complete juvenile specimen, Ohrid (sample 1), ZPAL Bp.XXXVI1/32,
SEM x 50

3-4 — Ventral views of complete specimens, Bivolare; 3 — ZPAL Bp.XXXVI/117, SEM x 30;
4 — ZPAL Bp.XXXVI/118, SEM x 27

5-6 — Dorsal views of complete specimens, Ohrid (sample 1), ZPAL Bp.XXXVI/30—-31,
SEM x 30
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Argyrotheca cuneata (Risso, 1826)

1 — Inner view of brachial valve, Ohrid (sample 1), ZPAL Bp.XXXVI/33, SEM x 40
2 — Inner view of pedicle valve, Ohrid (sample 1), ZPAL Bp.XXXVI/34, SEM x 20
3-4 — Inner views of brachial valves, Ohrid (sample 1); 3 — ZPAL Bp.XXXVI1/35, SEM x 67;
4 — ZPAL Bp.XXXVI1/36, SEM x 53
5 — Inner view of brachial valve, Bivolare, ZPAL Bp.XXXVI/119, SEM x 50
6 — Inner view of pedicle valve, Bivolare, ZPAL Bp.XXXVI1/120, SEM x 40
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Argyrotheca cordata (Risso, 1826)

— Complete specimen (la ventral, 1b dorsal, Ic lateral view), Ohrid (sample 2), ZPAL
Bp. XXXVI/557, x 17

— Ventral view of complete specimen, Ohrid (sample 2), ZPAL Bp.XXXVI/558, SEM x 26

— Inner view of brachial valve, Ohrid (sample 2), ZPAL Bp.XXXVI/562, SEM x 26

— Ventral views of complete specimens, Ohrid (sample 1); 4 — ZPAL Bp.XXXVI/174, SEM
x 70; 5 — ZPAL Bp.XXXVI/175, SEM x 43

gWN —
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Argyrotheca cordata (Risso, 1826)

1 — Dorsal view of complete specimen, Ohrid (sample 2), ZPAL Bp.XXXVI1/559, SEM x 20

2 — Dorsal view of complete specimen, Ohrid (sample 1), ZPAL Bp.XXXVI/176, SEM x 20

3-4 — Dorsal views of complete specimens, Ohrid (sample 2); 3 — ZPAL Bp.XXXVI/560, SEM
x 40; 4 — ZPAL Bp.XXXV1/561, SEM. x. 20

5-6 — Dorsal views of complete specimens, Ohrid (sample 1); 5 — ZPAL Bp.XXXVI/177, SEM
x 33; 6 — ZPAL Bp.XXXVI/178, SEM x 20

7-8 — Inner views of brachial valves, Ohrid (sample 1); 7 — ZPAL Bp.XXXVI/179, SEM x 47;
8 — ZPAL Bp.XXXVI/180, SEM x 27
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1-5 — Platidia sp.; dorsal views of complete specimens, Ohrid (sample 1); 1-2.— SEM x 56,3 — SEM x 30,4 — SEM x 52.5,
5 — SEM x 37.5, ZPAL Bp XXXVI/636—640

6-T — Thecidellina sp., Bivolare; 6 — Ventral view of complete specimen, ZPAL Bp. XXXVI/663, SEM x 30; 7 — Inner view of
brachial valve, ZPAL Bp XXXVI/664, SEM x 56
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