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There are given monographic description and images of nine species of bivalves, from Upper Cenomanian of the northern part of Volyn`-Podillia. All species are found in bioherm limestone from Berestovets basalt rock quarry (Kostopil region, Rivne Oblast). Pteriomorphs include 7 species and Heterodonts include only 2 species. Rastellum sp. indet., Pseudolimea plauensis (Geinitz), Linotrigonia sp. indet. and Granocardium aff. alternans (Reuss) are especially interesting to research. For the first time we describe them for the area of Volyn`. 
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The first to research upper cretaceous bivalves from quarry near Berestovets village (Rivne Oblast, Ukraine (Text-fig. 1A-B), were polish scientists St. Malkowski, Zb. Suikowski and A. Mazurek. Yet, only A. Mazurek systematized the results of works during different years into separate papers [24–26], where he listed the Cenomanian and Turonian bivalves, found by him and his colleagues. Amateur research of upper cretaceous bivalves from Berestovets was done by the student of Rivne Regional Station of Young Tourists A. O. Kudelin under the supervision of geologist S. O. Volnenko in 1997–1998. Some results of this research were published in 2005 [45]. In 2006, during the investigation of quarry walls near Berestovets, author discovered and documented limestone bioherm for the first time. In this paper there are presented results of abovementioned bioherm studying. In addition, there is given description of a fossil bivalve assemblage from it.

GEOLOGY AND STRATIGRAPHY

The studied area is related to the Volhynian Traps region (northwestern part of Ukrainian Sheild, western margin of the East European Craton). At the beginning of Cenomanian Age this territory was covered with the sea, except basalt massifs which formed not high islands. They were flooded along Late Cenomanian, Turonian and Coniacian age. 

The site is located on the effusive-tuffogenic rocks massif hillside, in outcrop of northeastern wall of Berestovets basalt rock quarry (Text-fig. 1B-C). Bioherm (unit 2) occurs at the Lower Neoproterozoic (Lower Ediacarian (Vendian) weathered basalt rocks (units 4-6), referred to the Volhynian Series of Volhynian Trap Formation (Text-fig. 1C-D). Unit 2 is about 1,2 m thick, and formed in recurrent active hydrodynamic conditions. Bioherm limestone consists of the fossilized remains of corals, algae, sponges, bivalves, snails, 
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brachiopods, echinoderms, mixed with quartz sand, glauconite, rounded gravel of weathered basalts and volcanogenic siltstones.

The body of bioherm includes secondary volcanogenic mud lens and spherical oncolites. Stratigraphic position of the unit 2 is determined by stratigraphic relationships of similar rocks in this geological region and by the fossil bivalve assemblage found in it.
Bioherm is covered by uneven weathered basalt rocks (unit 1). They include partially weathered basalt rocks, weathered and unweathered basalt corestones, limestone pieces and some part of weathered basalt matrix. Probably, it`s a rock armor which is formed when underwater basalt cliff was collapsed.

MATERIAL

The bivalve material for this study comes from bioherm limestone (unit 2). It comprises nine specimens. Most of the specimens are represented by fragments of calcite shells and separate valves; some of them are worn.

The material is stored in the collections of the Ivan Franko`s Lviv National University Paleontological Museum (monographic collection 51).

SYSTEMATIC PALEONTOLOGY

Subclass AUTOBRANCHIA Grobben, 1894
Infraclass PTERIOMORPHIA Beurlen, 1944
Order OSTREIDA Ferussac, 1822

Suborder OSTREIDINA Ferussac, 1822
Superfamily OSTREOIDEA Rafinesque, 1815
Family OSTREIDAE Rafinesque, 1815

Subfamily Lophinae Vialov, 1936
Genus Rastellum Faujas-Saint-Fond, 1799

Rastellum sp. indet.
Plate І, figs. 1, 2, a–b
Material. Two incomplete preserved specimens: ДКВП-38 – fragment of the right valve, ДКВП-39 – fragment (1/3) of the right valve of poor preservation. 

Measurements, mm. ДКВП-38: length (L) – 33; height (H) – 92; valve width (VW) – 7; L:H – 0,36. ДКВП-39: L (fragmentary) – 29; H (fragmentary) – 39; VW – 6,5.

Description. Large-size, not thick, moderately convex and sickle-like curved shell with convex anterior flank and concave posterior flank. Shell is up at anterior margin and flat at posterior margin. Posterodorsal margin is broad, and forms ear-like protrusion. Exterior ornament is not well preserved, in ДКВП-38 and ДКВП-39 numerous (more then 22) strong narrow-crested ribs can be seen. The ribs are crenulated by prominent growth striae. In posterodorsal margin ribs are low. At the anteroventral face shell have strong spines on the rib crests. The spines have the length of 1-3 mm. Adductor muscle pad is large and oval, displaced to posterior flank.

__________________________

Text-fig. 1. A – Situation map; B – Geologic sketch-map of the Berestovets basalt rock quarry with location of bioherm outcrop; C – Photo of the outcrop with the scheme of geological units; D – Lithology and stratigraphy of the bioherm outcrop; 1 – Uneven weathered basalt rocks with limestone pieces; 2 – Bioherm with fossil bivalves; 3 – Secondary volcanogenic mud lens; 4 – Completely weathered basalt rocks; 5 – Partially weathered basalt rocks; 6 – Badly weathered basalt rocks; 7 – Basalt gravel and cobble; 8 – Weathered basalt gravel and cobble (corestones); 9 – Fossil bivalve shells; 10 – Oncolites; 11 – Weathered basalt matrix; 12 – Contour of Berestovets basalt rock quarry. 

Discussion. This specimen has a certain similarity with close R. carinatum (Lamk.), R. milletianum (Orb.) and R. macropterum (Sow.). From first one it differs in a far bigger size of an ear-like protrusion, a smaller meaning of L:H and the absence of spines on the rib crests. From R. milletianum (Orb.) it differs in a bigger number of ribs, a bigger size of an ear-like protrusion, more precipitous anterior margin and refined ventral part of the shell. From R. macropterum (Sow.) it differs in a smaller size of an ear-like protrusion, the absence of spines on the rib crests and position of adductor muscle pad.

Stratigraphical and geographical distribution. The Cenomanian of Volyn`-Podillia.

Family GRYPHAEIDAE Vialov, 1936

Subfamily Exogyrinae Vialov, 1936
Genus Amphidonte Fischer de Waldheim, 1829

Subgenus Ceratostreon Bayle, 1878
Amphidonte (Ceratostreon) reticulata (Reuss, 1846)
Plate І, figs. 3, a–b, 4
?1827 Chama haliotoidea Sowerby: Nilsson, p. 28, Tab. 8, figs. 3, a–d.

*1846 Exogyra reticulata: Reuss, II, s. 44, Taf. 27, Fig. 8.

1872 Ostrea (Exogyra) haliotoidea Sowerby sp.: Geinitz, I, s. 184, Taf. 41, Figs. 1–13.

1889 Exogyra auricularis Wahlenberg: Holzapfel, s. 255, Taf. 29, Fig. 11 (non fig. 10).

1898 Exogyra haliotoidea Sowerby sp.: Muller, s. 16, Text-fig. 3.

1909 Exogyra haliotoidea Sowerby sp.: Wanderer, s. 37, Taf. 6, Fig. 7.

1911 Exogyra reticulata Reuss: Fritsch, s. 47, fig. 213.
1994 Amphidonte (Ceratostreon) reticulata Reuss: Malchus et al., p. 121, Pl. 3, Figs. 4, 6, 10.

1998 Amphidonte (Amphidonte) reticulatum Reuss: Zaruba in Zitt, Pl. 2, Fig. 5.

2014 Amphidonte (Ceratostreon) reticulata Reuss: Niebuhr, Schneider, Wilmsen, p. 98, Abb. 5 c.

Material. Two specimens with different preservation: ДКВП-37 – poor preserved left valve, ДКВП-23-2 – incomplete right valve. 

Measurements, mm. ДКВП-37: L (fragmentary) – 13; H – 22; VW – 6. ДКВП-23-2: L – 14,5; H – 19; VW – 3,5; L:H – 0,76.

Description. Small to medium size, aulicular, moderately high, inequilateral and inequivalved. Left valve is moderately convex, often completely attached – with attachment area. Anterior flank of left valve is steep. Marginal carina on left valve is well developed. Right valve is less high than left valve, with developed, slightly rounded marginal carina. Umbos are coiling. On left valve umbo is deformed and flat; on right valve – with clear small beak. Anterior margin is with chomatal radial striae and small radial ribs. Posterior margin is only with chomatal radial striae.   

Discussion. From A. (Ceratostreon)? sigmoidea (Reuss) differs in a smaller height of shell and its form, the absence of ribbing on the anterior margin of valves. From A. conicum (Sow.) it differs in a less convexity of shell, a smaller length of left valve posterior flank and its sharp contact with an anterior flank. It also differs in a character of microscuplture and a far bigger attachment area. 
Stratigraphical and geographical distribution. The Cenomanian of Volyn`-Podillia, the Cenomanian–Turonian of England, Belgium, Germany, Czech Republic, Poland and Moldova.

Order PECTINIDA J. Gray, 1854

Suborder PECTINIDINA J. Gray, 1854
Superfamily PECTINOIDEA Rafinesque, 1815
Family PECTINIDAE Rafinesque, 1815

Subfamily Pedinae Bronn, 1862
Genus Chlamys Rӧding, 1798
Chlamys elongata (Lamarck, 1819)
Plate І, figs. 5, a–c, 6, 7
*1819 Pecten elongates: Lamarck, VI, p. 181.
1822 Pecten obliquus: Sowerby, IV, s. 95, Taf. 370, Fig. 2.

1841 Pecten comans N.: Roemer, s. 51, Taf. 7, Fig. 6.

1847 Pecten elongatus Lamarck: d`Orbigny, III, fasc. 4, p. 607, Pl. 436, Figs. 1–4.
1847 Pecten Raulinianus d`Orbigny: d`Orbigny, III, fasc. 4, p. 595, Pl. 433, Figs. 6–9. 

1870 Pecten Raulinianus d`Orbigny: Pictet & Campiche, p. 202, 213, Pl. 172, Figs. 5–7.

1872 Pecten elongatus Lamarck: Geinitz, I, s. 195, Taf. 44, Figs. 2–4.

1902 Pecten (Chlamys) elongatus Lamarck: Woods, I, p. 170, Pl. 31, Figs. 10–13, Pl. 32, Figs. 1–3.

1909 Pecten elongatus Lamarck: Wanderer, s. 30, Taf. 5, Fig. 7.

1911 Pecten elongatus Lamarck: Fritsch, s. 46, fig. 203.
1961 Chlamys (Chlamys) elongata Lamarck:  Собецкий, с. 33, табл. 2, фиг. 14, 15, табл. 3, фиг. 1–4.

1961 Chlamys elongatus Lamarck: Бобкова, с. 106, табл. 3, фиг. 10.

1968 Chlamys (Chlamys) elongata Lamarck: Пастернак, с. 155, табл. 32, фіг. 8, 9.

1973 Chlamys? elongata Lamarck: Dhondt, p. 19, Pl. 2, Fig. 1.
1974 Chlamys elongata Lamarck: Савчинская (у Крымгольц), с. 89, табл. 26, фиг. 7.

1977 Chlamys (Chlamys) elongata Lamarck: Собецкий, с. 41, табл. 3, фиг. 2–4.

2002 Chlamys? elongata Lamarck: Cleevely, Morris (in Smith & Batten) p. 119, Pl. 20, Fig. 9, Text-fig. 7.4D.

2013 Chlamys elongata Lamarck: Schneider, p. 579, Text-fig. 13E. 
2014 Chlamys elongata Lamarck: Niebuhr, Schneider, Wilmsen, p. 119, Abb. 8i.

Material. Three specimens with different preservation: ДКВП-26 – complete shell without one auricle, ДКВП-27 and ДКВП-28 – valve fragments (more than 2/3). 

Measurements, mm. ДКВП-26: L – 42; H – 52; shall width (SW) – 11; A – 79°; L:H – 0,81; height of subumbonal triangle (HST) – 23. ДКВП-27: L – 48; VW – 5,5; A – 80°; HST – 21. ДКВП-28: L – 43; H – 53; VW – 5,5; A – 79°; L:H – 0,81; HST – 22.

Description. Shell is moderately high, medium-size, slightly convex, oval-triangular, quilateral and inequivalved. Left valve is more convex than right. Umbo is subcentral, prominent. Apical angle – 79-80°. Subumbonal triangle is high, moderately narrow. Auricles are large and unequal. Shell is ornamented by radial tripartite (one main rib and two transitional riblets), often divided ribs are crossed by concentric striae. The ribs are numerous (more then 70), very narrow near the umbo and rounded near pallial margin. They are covered with small, closely set, scales.  

Discussion. The most similar it is to the Turonian-Maastricht Ch. faujasi (Defrance), from which it differs in a less number of ribs, the character of main and transitional ribs’ position. From the Albian-Cenomanian specimen Mimachlamys robinaldina (d`Orbi​gny) it differs in a better expressed radial ribbing, a less number of ribs, their thickness, the presence of finned sculpture on the auricles and the morphology of scales. From the Turonian-Maastricht Mimachlamys cretosa (Defrance) it differs in a character of ribbing, the presence of narrow, concentric striae and the morphology of scales.
Stratigraphical and geographical distribution. The Cenomanian of Volyn`-Podillia and Donbas. Aptian of Engalnd; the Albian-Cenomanian of England, France, Switzerland; the Cenomanian of Poland, Moldova, Middle Asia, Czech Republic, Denmark, Germany; Lower Turonian of Germany.

Family SPONDYLIDAE J. Gray, 1826

Subfamily Spondylinae J. Gray, 1826
Genus Spondylus Linnaeus, 1758
Spondylus striatus (Sowerby, 1815)
Plate І, figs. 8–10, a, b, 11, a, b
*1815 Dianchora striata: Sowerby, I, p. 183, Pl. 80, fig. 1.
1842 Spondylus striatus Goldfuss: Chenu, Pl. 19, Fig. 2

1846 Spondylus striatus Sowerby: Reuss, II, s. 37, Taf. 40, Figs. 5, 10, 11.

1847 Spondylus striatus Goldfuss: d`Orbigny, III, fasc. 4, p. 660, Pl. 453, Figs. 1–3.

1847 Spondylus capilatus nov. sp.: Archiac, p. 311, Pl. 17, Fig. 1.

1872 Spondylus striatus Sowerby: Geinitz, I, s. 186, Taf. 42, Figs. 1–3.

1897 Spondylus striatus Sowerby: Leonhard, s. 50
1902 Spondylus striatus Sowerby: Woods, I, p. 119. Pl. 21, Figs. 1–5.

1909 Spondylus striatus Sowerby: sp.: Wanderer, s. 34, Taf. 5, Fig. 18.

?1960 Spondylus striatus Sowerby: Муромцева и Янин, с. 195, табл. 13, фиг. 5.
1977 Dianchora striata Sowerby: Собецкий, с. 82, табл. 5, фиг. 11.

2001 Dianchora striata Sowerby: Якушин, с. 48, табл. 3, фиг. 8, non 9.

2002 Spondylus striatus Sowerby: Cleevely, Morris (in Smith & Batten) p. 131, Pl. 22, Fig. 6.

?2005 Spondylus striatus Sowerby: Котетишвилли и Гамкрелидзе (в Топчишвили), ст. 252, табл. 40, фиг. 2.

2014 Spondylus latus Sowerby: Niebuhr, Schneider, Wilmsen, p. 129, Abb. 9i, j.

2014 Spondylus striatus? Sowerby: Niebuhr, Schneider, Wilmsen, p. 130, Abb. 9g.

Material. Four specimens with different preservation: ДКВП-31 – shell fragment, ДКВП-32 – left valve fragment, ДКВП-33 та ДКВП-34 –complete left valves. 

Measurements, mm. ДКВП-31: L – 42; H – 55; SW – 11; L:H – 0,76; HST – 25. ДКВП-32: L – 44; H – 48; L:H – 0,92. ДКВП-33: L – 36; H – 35; VW – 4; L:H – 1,03. ДКВП-34: L – 31; H – 30; VW – 7,5; L:H – 1,03; HST – 12.

Description. Medium to large-size, obliquely oval-triangular or oval, inequilateral and inequivalved shell. Right (lower) valve has obliquely oval form, moderately convex. Left (upper) valve is obliquely oval-triangular, moderately convex, with well-developed subumbonal triangle. Umbo of the right valve is deformed by attachment area. Umbo of the left valve is prominent, with small beak. Auricles are small and smooth. Relief of the left valve is complicated by some low rounded overfalls, which are formed from concentric striae. Right valve is ornamented by radial ribs and shallow grooves with fine concentric lamellae. Right valve is ornamented by numerous equal, smooth, undulating, flattened radial ribs, separated by deep grooves and crossed by concentric striae. 

Discussion. Morphologically specimen is the most similar to the Turonian–Coniacian S. latus (Sowerby), from which it differs in a bit bigger size, a bigger shell height, a bigger height of subumbonal triangle, a bit wider ribs, a more prominent and thinner umbo.
Stratigraphical and geographical distribution. The Cenomanian of Volyn`-Podillia and Donbas; Albian of Georgia; Albian-Cenomanian of England; Cenomanian of Poland, Moldova, Czech Republic, Germany and the Turonian of Germany.

Suborder ANOMIIDINA J. Gray, 1854
Superfamily LIMOIDEA Rafinesque, 1815
Family LIMIDAE Rafinesque, 1815

Subfamily Liminae Rafinesque, 1815
Genus Pseudolimea Arkell in Douglas & Arkell, 1932
Pseudolimea plauensis (Geinitz, 1872)
Plate ІІ, fig. 1
*1872 Lima plauensis: Geinitz, I, s. 202, Taf. 43, Figs. 5, 6.

1909 Lima plauensis Geinitz: Wanderer, s. 29, Taf. 5, Fig. 4.

2014 Pseudolimea granulata Nilsson: Niebuhr, Schneider, Wilmsen, p. 115, Abb. 7j non 7m.
Material. One well preserved specimen, presented by fragment (2/3 valve part) of the left valve: ДКВП-23-1. 

Measurements, mm. L (fragmentary) – 4; H (fragmentary) – 7.

Description. Shell is of a small-size, oval-triangular, slightly oblique, convex, shell height is a bit bigger then length. Umbo is subcentral, prominent; beak is slightly recurved. Auricles are equal, small and smooth. Anterior and posterior margins are steep. Ornamentation – 10–15 direct, strong, radial ribs, with ovate-triangular section. Ribs near anterior and posterior extremity become lower and flatter. They are separated by concentric striae. Microsculpture is well developed. There are small roll-pointed scales on ribs summits.

Discussion. Morphologically described specimen is the most similar to the one, depicted in the table of H. Geinitz (1872, fig. 6). From the Turonian–Maastricht specimen P. granulata (Nilsson) differs in a smaller size, a less number of ribs, a bigger convexity of shell and microsculpture. The Cenomanian specimen Pseudolimea composita (Sowerby in Fitton) differs in a bigger size, the number of ribs and their thickness, large scale-like spines microsculpture.

Annie Dhondt in the revisionary work of 1989 referred this specimen into synonymy of Pseudolimea granulata (Nilsson), yet according to morphological characteristics, she distinguished it into the group “Lima plauensis” [10]. Later, Niebuhr with colleagues doubted the conclusion of Anni Dont, indicating a considerable difference in the number of ribs between Lima plauensis та Pseudolimea granulata [28]. However, referring to the need of a bigger amount of fossil material and further research in this area, they decided to leave the decision of Annie Dhondt concerning Lima plauensis a valid one. On the basis of our own research and conclusions of precursors, we confirm the separation of Lima plauensis by H. Geinitz into separate specimen. 

Stratigraphical and geographical distribution. The Cenomanian of Volyn`-Podillia; the Cenomanian of Germany and Czech Republic.

Genus Limaria Link, 1807
Limaria galliennei (d'Orbigny, 1844)
Plate ІІ, figs. 2 a - b, 3
1847 Lima gallienniana: d`Orbigny, III, fasc. 4, p. 548, Pl. 420, Figs. 1–3.
1904 Lima galliennei d`Orbigny: Woods, II, pt. 1, p. 3. Pl. 2, Fig. 1.
Material. Two fragments (near 1/3) of specimens: ДКВП-24, ДКВП-25 

Measurements, mm. ДКВП-24: L (fragmentary) – 36; H (fragmentary) – 42; ДКВП-25: L (fragmentary) – 45; H (fragmentary) – 24.

Description. Fragments belong to large-size, oval-triangular, slightly oblique shell with flattened valves. Shell is inequilateral, higher then longer, with a large apical angle. Ornamentation consists of strong, direct, much elevated ribs, with rounded summits, separated by broader rounded furrows, and some (3–4) strong concentric growth striae. Microsculpture is well developed – narrow linear riblets are covered with both main ribs and furrows. Woods claimed, “the ridges, in well-preserved specimens, are serrate or granular” [40], but specimens from Berestovetc have clear and worn rib summits. 

Discussion. This specimen is the most similar to Lima astieriana d'Orbigny, yet the validity of the latter still remains undefined. From Lima canalifera (Goldfuss) it differs in a bigger size, a less number of ribs, a flattened shell and a radially ribbed microsculpture. The Albian–Cenomanian type Limaria reichenbachi (Geinitz) differs in a smaller size, more convex valves, a less number of ribs and their bigger thickness.
Stratigraphical and geographical distribution. The Cenomanian of Volyn`-Podillia, France and England.

Order MYTILIDA Ferussac, 1822
Superfamily MYTILOIDEA Rafinesque, 1815
Family MYTILIDAE Rafinesque, 1815

Subfamily Mytilinae Rafinesque, 1815
Genus Brachidontes Swainson, 1840
Brachidontes lineatus (Sowerby in Fitton, 1836)
Plate ІІ, figs. 4, a, b
*1836 Modiola lineata Sowerby in Fitton, p. 338, Pl. 14, Fig. 2.

1840 Modiola Cottae Romer: Geinitz, II, s. 56, Taf. 10, Fig. 5.

1843 Mytilus Cottae Romer: Geinitz, s. 15.

1844 Mytilus lineatus d'Orbigny, III, p. 266, Pl. 337, Figs. 7–9.

1873a Mytilus (Modiola) Cottae Romer: Geinitz, I, s. 214, Taf. 48, Figs. 4–8.

1889 Septifer lineatus Sowerby: Holzapfel, s. 216, Taf. 25, Figs. 10–13.

1900 Septifer lineatus Sowerby: Woods, I., p. 106, Pl. 18, Figs. 1–12.

1909 Septifer lineatus Sowerby sp.: Wanderer, s. 38, Taf. 7, Fig. 2.

1918 Septifer lineatus Sowerby: Woldrich, s. 278, Taf. 4, Fig. 9.

1934 Septifer lineatus Sowerby: Andert, s. 198, Taf. 10, Fig. 25.

1974 Septifer lineatus Sowerby: Савчинская (у Крымгольц), с. 105, табл. 37, фиг. 8–10.

1986 Septifer (Septifer) lineatus Sowerby: Abdel-Gawad, p. 138, Pl. 28, Fig. 1.
2002 ‘Septifer’ lineatus Sowerby: Cleevely, Morris (in Smith & Batten), p. 104, Pl. 17, Fig. 4.

2014 Brachidontes lineatus Sowerby in Fitton: Niebuhr, Schneider, Wilmsen, p. 88, Abb. 1g.

2014 Brachidontes lineatus Sowerby in Fitton: Курепа, с. 55, табл., фіг. 8, 9.
Material. One incomplete preserved left valve: ДКВП-29. 

Measurements, mm. ДКВП-29: L – 19; H – 45; VW – 11; L:H – 0,42. 

Description. Shell is high, triangular-oval, slightly curved, thin, equilateral. Regularly convex from umbo to posterior extremity, but compressed perpendicular to its greatest length. Dorsal margin are slightly convex, anterior-ventral margin slightly concave and flattened. Umbo small, curved and terminal. Ornamentation consist of fine, slightly irregular, radial ribs, crossed by concentric growth-lines. An oval below the umbo without radial ribs and shows only concentric striae.

Discussion. By form, size and their correlation, typical sculpture, the described specimen corresponds to specimens, given in the synonymy list.

Stratigraphical and geographical distribution. The Cenomanian of Volyn`-Podillia; the Cenomanian and the upper part of Donbas’ Upper Campanian. Specimen is more common in a greater part of Upper Chalk and in the pper parts of Lower Chalk in England, in the Cenomanian–Turonian of Germany and France.

Subclass HETERODONTA Neumayr, 1884
Infraclass HETEROCONCHIA Hertwig, 1895

Order TRIGONIOIDA Dall, 1889

Superfamily MEGATRIGONIOIDEA van Hoepen, 1929
Family PTEROTRIGONIIDAE van Hoepen, 1929
Genus Linotrigonia van Hoepen, 1929
Linotrigonia sp. indet.
Plate ІІ, figs. 5, 6, a, b
cf. 1811 Trigonia rugosa: Parkinson, I, p. 177, Pl. 12, fig. 11. 

aff. 1847 Trigonia spinosa Parkinson: Sowerby, I, p. 196, Pl. 86, figs. 1, 2.

aff. 1989 Linotrigonia nibelaensis sp. nov.: Cooper, p. 101, Fig. 1 E, D.

Material. Two specimens, presented by incomplete preserved internal moulds of left valves: ДКВП-35, -36. 

Measurements, mm. ДКВП-35: L – 44; H – 31; VW – 11; L:H – 0,70. ДКВП-36: L (fragmentary) – 34; H – 30; VW – 9,5.

Description. Medium size, triangular-oval, slightly convex, strongly equilateral shell. Anterior flank are convex, posterior elongate. Greatest convexity below umbo, displaced from center to anterior flank. Umbos are crashed, probably anterior, small and slightly prominent. Anterior margin is steep, gently rounded ventral margin broadly rounded. Postero-dorsal margin shallowly concave. Marginal carina in internal moulds are rounded, not high. Ornamentation invisible. Muscle scars are small, oval-triangular. ДКВП-36 have incomplete preserved mould of hinge tooth. 

Discussion. Morphologically described specimen are the most similar to internal mould of Trigonia rugosa, depicted in the research work of Parkenson [31], yet it differs from the latter with a height of umbo and the character of valve’s convexity. Triangularly-oval form, slightly prominent umbo, not steep marginal carina show the appliance of described specimens into the genus of Linotrigonia van Hoepen, still the absence of ornamentation does not allow to clearly define this specimen now.
Stratigraphical and geographical distribution. The Upper Ceno​manian of Volyn`-Podillia.
Order CARDIIDA Ferussac, 1822

Suborder CARDIIDINA Ferussac, 1822
Superfamily CARDIOIDEA Lamarck, 1809
Family CARDIIDAE Lamarck, 1809

Subfamily Protocardiinae Reuss, 1846
Genus Granocardium Gabb, 1869
Granocardium aff. alternans (Reuss, 1844)
Plate ІІ, fig. 7, a–c
aff. 1873a Cardium cenomanense d`Orbigny: Geinitz, I, s. 229, Taf. 50, Fig. 9.

aff. 1873a Cardium alternans Reuss: Geinitz, I, s. 230, Taf. 50, Fig. 10.

? 1873b Cardium alutaceum Goldfuss: Geinitz, II, s.65, Taf. 18, Figs. 6, 7.

aff. 1909 Cardium cenomanense d`Orbigny: Wanderer, s. 42, Taf. 7, Fig. 15.

aff. 1909 Cardium alternans Reuss: Wanderer, s. 42, Taf. 7, Fig. 14.

aff. 1911 Cardium alternans Reuss: Fritsch, s. 30, fig. 136.

aff. 2014 Cardium alternans Reuss: Niebuhr, Schneider, Wilmsen, p. 146, Abb. 12f, non 12j.
Material. One internal mould of right valve: ДКВП-30. 

Measurements, mm. ДКВП-30: L – 35; H – 40; VW – 16; А – 72°; L:H – 0,88. 

Description. Shell is medium size, round-triangular, convex, equilateral. Umbo is subcentral, strongly prominent, broad and incurved. Anterior margin is steep, convex; posterior margin is convex-concave, steep and slightly oblique. Marginal carina in internal mould are rounded, not high. Ventral line is serrate. Anterior adductor scar is oval, slightly flattened by a shell bend. Mould surface is smooth, yet ventral line has strong moulds of the direct radial ribs.

Discussion. Incomplete preservatiom limits the possibility of considerably full comparison of Granocardium aff. alternans (Reuss) with other specimens of this genus. From G. productum (Sowerby) it differs in a more rounded shell, not oblique and strongly prominent umbo, the presence of weakly noticeable marginal carina. 

Morphologically described specimen is the most similar to Cardium cenomanense (d’Orbigny) from the research work of H. Geinitz (1873, Taf. 50, figs. 9, a–c) [15]. However, after revision of 2014, the latter was referred to G. alternans (Reuss) [28]. Synonimy list of G. alternans (Reuss), given in [28], unites forms, which are characterised by a middle size of shell and moderately prominent, straight, subcentral umbo, but with a different correlation of L:H and the prominent height of umbo : height of shell. Depicted and described by Reuss [34], specimens G. alternans, differ from the Berestovets specimen and from the given in the present synonymy list to G. aff. alternans (Reuss) with a more oblong shell and a less prominent umbo. In the author’s opinion, G. alternans (Reuss) is a ‘prefabricated’ specimen today and demands further revision.
Stratigraphical and geographical distribution. The Cenomanian of Volyn`-Podillia. Beyond borders of Ukraine – the Cenomanian of Germany.
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Explanation of plates

Plate І
Fig. 1. Rastellum sp. indet. x1: interior of right valve. ДКВП-38. 

Fig. 2, a, b. Rastellum sp. indet. x1,4: right valve fragment, a – interior view; b – side view. ДКВП-39.

Fig. 3 a–b. Amphidonte (Ceratostreon) reticulata (Reuss) x1,75: left valve fragment; a – exterior view; b – side view. ДКВП-37.

Fig. 4. Amphidonte (Ceratostreon) reticulata (Reuss) x2: right valve, interior view. ДКВП-23-2.

Fig. 5, a–c. Chlamys elongata (Lamk.) x1: complete shell, a – side view; b – left valve, exterior view; c – microsculptute of the shell, x5. ДКВП-26.
Fig. 6. Chlamys elongata (Lamk.) x1: left valve fragment, exterior view. ДКВП-27.

Fig. 7. Chlamys elongata (Lamk.) x1: left valve fragment, exterior view. ДКВП-28.

Fig. 8. Spondylus striatus (Sowerby) x1: shell fragment, left valve, exterior-side view. ДКВП-31.

Fig. 9. Spondylus striatus (Sowerby) x1: exterior of left valve fragment. ДКВП-32.

Fig. 10, a. b. Spondylus striatus (Sowerby) x1: left valve, a – exterior view; b – dorsum view. ДКВП-33.

Fig. 11, a. b. Spondylus striatus (Sowerby) x1: left valve, a – exterior view; b – side view. ДКВП-34.

Plate ІІ
Fig. 1. Pseudolimea plauensis (Geinitz) x2,5: interior of left valve fragment. ДКВП-23-1. 

Fig. 2, a, b. Limaria galliennei (d'Orbigny) x1: right? valve fragment, a – exterior view; b – cross section line of macrosculpture. ДКВП-24.

Fig. 3. Limaria galliennei (d'Orbigny) x1: left? valve fragment; interior view. ДКВП-25.

Fig. 4, a, b. Brachidontes lineatus (Sowerby in Fitton) x1,5: left valve, a – exterior view; b – antero-ventral view. ДКВП-29.

Fig. 5. Linotrigonia sp. indet. x1: internal mould of left valve. ДКВП-35.
Fig. 6, a, b. Linotrigonia sp. indet. x1,5: internal mould of left valve, a – interior view; b – dorsum view. ДКВП-36.

Fig. 7, a–c. Granocardium aff. alternans (Reuss) x1: internal mould of right valve, a – interior view; b – side view; c – antero-ventral view. ДКВП-30.

All species are from the Berestovets basalt rock quarry, Kostopil region, Rivne Oblast. Upper Cenomanian, zone of Praeactiacamax plenus acutus.

ВЕРХНЬОСЕНОМАНСЬКІ ДВОСТУЛКОВІ МОЛЮСКИ З БІОГЕРМУ ПОБЛИЗУ С. БЕРЕСТОВЦЬ, УКРАЇНА

Ярослав Курепа

Львівський національний університет імені Івана Франка, 

вул. Грушевського, 4, 79005, Львів, Україна
Наведено опис дев’яти видів двостулкових молюсків з верхнього сеноману північної частини Волино-Поділля, знайдених у біогермному вапняку в Берестовецькому базальтовому кар’єрі (Костопільський р-н, Рівненська обл.). Серед знайдених видів сім належить до підкласу Autobranchia та два види – до Heterodonta. Найбільший інтерес становлять види Rastellum sp. indet., Pseudolimea plauensis (Geinitz), Linotrigonia sp. indet. та Granocardium aff. alternans (Reuss), які вперше описані з території Волині.
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