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Abstract. - A very rich assemblage of Middle Anisian (Pelsonian) physoporellas is
described. It belongs to the PhysoporeHa praealpina group (Ph. praealpina, Ph. dis
sita and Ph. minutula) and to the group of Ph. pauciforata (Ph. pauciforata var.
pauciforata, var. sulcata and var. undulata). A new variety Ph. praealpina var. sul
cata is proposed. Ph. praealpina group characterises the Prealpes and Bransonian
series in the Western Alps, as well as the High-Tatric series and Slovakian Karst
in the Carpathians. Besides, GyroporeHa d. ampleforata and G. vesiculifera are
described. This last species is an index Norian form and testifies to the close pa
laeogeographical connections between the Bulgarian, the Dinaric and the South
Alpine seas in the Norian stage.

GENERAL REMARKS

Investigations of the Triassic algae (mainly Dasycladaceae) in Bulgaria
are, as yet, in a very early stage. These fossils have never been used by
stratigraphers of the Bulgarian Triassic. Limestones and dolomites with
the Dasycladaceae were found in the following areas: Western Balkan
(Milanovo), Central Fore-Balkan (Tetevenanticlinorium, Zessidren), Cen
tral Balkan anticline (Cherni Ossum River), Shipka anticline (Stoletov
Peak), Tvarditza anticline (north of Tvarditza) (Text-fig. 1). Representa
tives of Dasycladaceae were also found in South-Western Bulgaria (Gole
Burdo Mountain and others). In the majority of these areas the amount
of fossil remains is very small. It is known that they are common in the
Central Balkan (in the upper part of the Cherni Ossum Valley) where
they build thick layers of dolomites. As no other fossils except Costatoria
costata Zenk are found in the same district the Dasycladaceae could have
significant meaning for the Triassic stratigraphy in the Central Balkan.

Calcareous algae belonging to the Dasycladaceae were noted in the
limestones and dolomites of the Middle and Upper Triassic. They are rare
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Fig. 1. Schematic map showing distribution of Dasycladacean localities in Bulgaria.

in the Teteven anticlinorium and widely distributed in the Central Bal
kan. All the specimens included in this paper, with one exception, origina
te from one profile composed of sediments of the Lower and Middle Tria
ssic (Text-fig. 2). Gyroporella vesiculifera Gumb. was found in Zessidren,
east of Teteven (Text-fig. 1), in limestones underlying the Norian dolomite
group (Catalov 1970).

The formation of finely cristalline dolomites (Text-fig. 2) consists
of gray to dark gray thick bedded dolomites. Their textures are fine
grained (0.01-0.06 mm), equi-granular, intraclastic, biodetritic and rarely
micro-grained (0.003-0.007 mm). Because of dolomitization the fragments
of the green algae are not well preserved. Chemical analyses reveal the
presence of pure dolomites (95% of the dolomite). The origin of the
dolomites is early-diagenetic. Primary lime mud was deposited in a sub
tidal or intertidal-subtidal zone.

The lithological and fossil materials were collected by G. A. Catalov.
Palaeontological determinations were carried out by Z. Kotanski, on thin
sections.

PALAEOBOTANICAL DESCRIPTIONS

The most common dasycladacean genus is Physoporella of Middle-Up
per Anisian age. A completely subordinate role is played in this horizon
by the genus Teutloporella and possibly by Griphoporella. Gyroporella
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Fig. 2. Profile of the Triassic deposits of the Cherni Ossum river valley; locality
Steneto, south of Troyan.

d. ampleforata occupies a slightly higher stratigraphical position. Gyropo
rella vesiculifera has a great stratigraphical meaning, being an index
fossil for the Upper Triassic (Norian).

Genus Physoporella Steinmann, 1903

This genus with pyriform pores closed in the cylindrical thallus, is
very richly r,epresented in our material. All the described .species are
characteristic for the Middle and Upper Anisian. The differentiation of
the Anisian genus Physoporella and Oligoporella was described in details
by Hurka (1967, 1969).

One can distinguish two main groups of species: tl.1e Physoporella
praealpina group (two rows of alternate pores in one whorl) and Physo
porella pauciforata group (one row of pores in one whorl).
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Physoporella praealpina group
Physoporella praealpina Pia, 1920
(PI. VI Figs. 1-12; PI. VII, Figs 1-19)

1920. Physoporella praealpina Pia; J. Pia, Die Siphoneae , p. 53, Pl. 3, Figs 1-9.
1935. Physoporella aff. praealpina; J. Pia, Die Diploporen , p. 226, Figs 37-39.
1961. Physoporella praealpina Pia; G. Botteron, Etude geologique..., p. 62, Fig. 6,

PI. 6, Figs 1-4.
1964. Physoporella cf. praealpina; J. Bystricky, Slovensky Kras, p. 126, Pl. 19, Figs

1-9; PI. 20, Figs 1-3.
1965. Physoporella praealpina Pia; J. Bystricky, J. Veizer, Triadische Dasycladaceen...,

p. 14, Pl. 3, Figs 1, 2, 4, 6; PI. 4, Figs 1, 2, 5, 6.
1965. Physoporella cf. praealpina; M. Herak, Comparative study..., p. 18, PI. 12, Fig. 5.
1966. Physoporella praealpina Pia; J. Bystricky, La stratigraphie..., p. 251, PI. 7,

Figs 2a, 3, 4.

Material. - About 40 determinable sections.
Dimensions:

D (external diameter) in mm
d (internal diameter) in mm

OJoD

PI. VI, Fig. 1
1.833
1.083
59.00

PI. VI, Fig. 3
1.583
1.000
63.16

PI. VII, Fig. 2
1.967
1.292
68.26

Description. - This species is characterized by a cylindrical, generally
undivided thallus and by altemately lying vertical branches (pores) form
ing two rows, belonging to one whorl. The lack of annulation and even
of segmentation can be observed on all the specimens presented on PIs.
VI and VII. Nevertheless on some specimens regular folds of the outer
wall are visible, connected with the whorls and coating the pores (lower
part of the most representative specimen from PI. VI, Fig. 1, and 2, 3, 5,
12, PI. VII, Fig. 11). Besides specimens with completely undivided cy
linder, specimens with distinct fissuration do exist (PI. VI, Figs 2, 6, 7, 11;
PI. VII, Figs 3, 15). Fissuration is not very frequent and is not strongly
regular.

Variability. - The initial undulation, fissuration and arrangement of
pores in two-row whorls are the features characteristic for Ph. praealpina
and the regularity of pore arrangement is very stable (comp. Botteron,
1961; Bystricky, 1965). The range of variability of these features can be
studied on the specimen on PI. VI, Fig. 1, which is the best and longest
specimen of this species ever reproduced in literature.

The shape of pores, particularly in oblique and transversal sections,
is pyriform - pear-shaped (PI. VI, Figs 4, 10; PI. VII, Figs 2, 5, 8, 10, 11,
14). In longitudinal sections the pores are more elongated and may be
slightly oblique to the wall (PI. VI, Figs 1-3, 5, 7-9, 11, 12; PI. VII, Figs 1,
3, 4, 6, 7, 9, 12, 16, 17). This feature together with initial segmentation
approaches Ph. praealpina to Ph. dissita and Ph. minutula (comp. By
stricky, 1966). Pores transsecting the whole wall of the cylinder, are very
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rare (PI. VI, Fig. 1, basal part, left side), similarly as in Bystricky and
Veizer's material from the hightatric Triassic (Bystricky and Veizer, 1965).

Remarks. - In some cases, fissuration is rather sporadic (PI. VI, Figs
1, 2; PI. VII, Fig. 2) but in others the fissures separate each whorl of
two-row pores (PI. VI, Figs 6, 7). This regular distribution of whorls and
of initial external undulation, was described by Pia (1935) and confirmed
by Botteron (1961) and Bystricky (1964, 1965), and considered by the
latter as the feature characteristic for Ph. d. praealpina. Neverthelles,
besides the two above mentioned cases a third type does exist, La. when
fissuration is not regular and separates one, two or even three whorls
(PI. VI, Fig. 11; PI. VII, Fig. 15). This latter is the most typical for the
first specimens described by Pia (1920) where the distance between whorls
vary and the rows are grouped in two.

Two specimens (PI. VII Figs 18 and 19) form a new variety of Ph.
praealpina. The presence of oblique fissures (PI. VII, Fig. 18) and ob
liquely oriented pairs of pores (PI. VII, Fig. 19) are features comparable
only with Ph. pauciforata var. sulcata, but the existence of two rows of
pores in each whorl speaks for their assignment to Ph. praealpina. Phy
soporella d. praealpina Pia with branches obliquely oriented to the main
stem and without calcification between their proximal portion was des
cribed by Herak (1965). These features are outside the range of Ph.
praealpina var. praealpina. For the new variety is proposed the name
Ph. praealpina var. sulcata - per analogiam to Ph. pauciforata var. sulcata
Bystricky.

Stratigraphical range and geographical distribution. - Physoporella
praealpina Pia is a typical West Alpine species, described by Pia (1920) from
the material yielded by Rabowski from the Prealpes Medianes. The name
"praealpina" had been proposed by Rabowski (fide Pia, 1920, p. 55). This
species is also typical for the Briansonian series, particularly in Vanoise
(Ellenberger, 1958). In these two places, this species is considered as the
characteristic fossil for the Upper Anisian, appearing here together with
Diplopora annulatissima Pia, an index Illyrian fossil. Ph. praealpina ap
pears here with Ph. dissita (Gumb.) Pia and Ph. minutula (Gumb.) Pia
of the same group, but without the Ph. pauciforata group. Physoporella
aff. praealpina together with Ph. pauciforata were described by Pia (1935)
from Bosnia, by Herak (1965) from Dalmatia and by Bystricky (1964) from
the Southern Slovakia (Western Carpathians). All these species of the
genus Physoporella are considered rather as index fossils of Pelsonian
but they reach the Illyrian, where they appear together with Diplopora
annulatissima Pia. Bulgarian algae are rather Pelsonian in age, as D. an
nulatissima is absent.

In the Tatra Mts. (High-Tatric series, Polish and Slovakian Western
Carpathians) Physoporella praealpina, 'determined by Bystricky and Veizer
(11965) and Kotailski (in Bac & Grochocka; 1965, Piotr·owski, 1965), ap-
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pears together with Diplopom annulatissima (Kotanski, 1967) and its
Illyrian age is not in doubt. Physoporella praealpina' Pia, according to
the most recent revision of dasycladacean flora from Upper Silesia (Ko
tanski, 1973), is the most characteristic species (together with Ph. minu
tula) for this Middle European (Germanic) province of the Triassic sea
with the most 'Pronounced Alpine influences.

Physoporella dissita (Gumbel) Pia, 1912
(PI. VIII, Figs 1-23)

1912. PhysoporeHa dissita (GUmbel); J. Pia, Neue Studien..., p. 45, PI. 6, Figs 1-4.
1920. PhysoporeHa dissita (GUmbel) Pia; J. Pia, Die Siphoneae..., p. 55.
1957. PhysoporeHa dissita (GUmbel) Pia; J. Bystricky, Prispevok k poznaniu..., p. 234,

PI. 6, Figs 6, 7.
1958. PhysoporeHa praealpina Pia; F. Ellenberger, Etude geologique..., p. 190, PI. 6,

Fig. 17.
1964. PhysoporeHa dissita (GUmbel) Pia; J. Bystricky, Slovensky Kras, pp. 127-129,

PI. 20,.Fig. 6; PI. 21, Figs 1--8, non"pI. 21, Fig. 9.
1965. PhysoporeHa d. dissita; J. Bystricky & J. Veizer, Tradische Dasycladaceen...,

p. 16, PI. 4, Fig. 3.
1966. PhysoporeHa dissita; J. Bystricky, La stratigraphie..., p. 251, PI. 6, Figs 4, 5;

PI. 7, Figs 1, 2b.
1966. PhysoporeHa dissita; J. Bystriky in: M. Pedel, Stratigraphie..., PI. 17, Figs 1-3.

Material. - About 30 determinable sections.

Dimensions:

D (external diameter) in mm
d (internal diameter) in mm

inOfoD

PI. VIII, Fig. 3
1.417
0.667
47,06

PI. VIII. Fig. 4
1.417
0.750
52.94

PI. VIII, Fig. 22
2.000
1.083
54.17

Description. - The most typical specimens from the Bulgarian mater
ials are presented on the Plate VIII. These are markedly segmented or
even annulated forms. Each segment is connected with one whorl, com
posed of two rows with alternating pores. This segmentation or undul
ation is very well developed and is an indispensable feature of this
species, while in Ph. praealpina the initial minute undulation is subord
inate and not a determinative feature.

The pores are pyriform, but not so remarkable pearshaped, as in the
Ph. praealpina. Nevertheless, the pores never, or only very rarely, trans
sect the wall of the cylinder, which is decisive in assigning these forms
to the genus Physoporella (Hurka, 1967, 1968).

Variability. - A considerable variability is expressed in undulation,
annulation and in disposition of fissures between the whorls of the pores.

Remarks. - The main difference between Ph. dissita and Ph. praealpi
na exists in the presence of undulation or even annulation in the former.
In connection with this the distances between whorls of two-row pores
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are distinctly larger in Ph. dissita. This feature, remarked by Ellenberger
(1958), is clearly detectable in our material. Ellenberger's specimen with
vigorous annulation and great distances between whorls (Ellenberger,
1958, PI. 6, Fig. 17), considered as an intermediate form between Ph. prae
alpina and Ph. minutula, belongs to Ph. dissita. On the contrary, Bystri
cky's specimens (Bystricky, 1964, PI. 21, Fig. 9) with distinctly closer
whorls composed of large, typical pyriform pores, belongs rather to Ph.
praealpina, than to Ph. dissita. Fissuration, rather rare in Bystricky's ma
terial, is a very typical feature of Ph. praealpina. Disposition of pores in
two-row whorls by two is a phenomenon of metameria, stressed by Pia
(1920, p. 173). This feature is visible on Bystricky's specimen and is compar
able with Pia's specimen (Pia, 1920, PI. 3, Fig. 2), Ellenberger's specimen
(Ellenberger, 1958, PI. 6, Fig. 12) and ours (PI. VI, Fig. 11). At any rate,
it is a feature of Ph. praealpina and not of Ph. dissita.

Physoporella dissita is frequently considered as an intermediate form
between the adult form, Ph. praealpina, and the juvenile form, Ph. mi
nutula (Ellenberger, 1958, Botteron, 1961). Bystricky (1966, p. 251, PI. 6,
Fig. 4) identifies Ph. dissita with the basal part of Ph. d. praealpina. In
our material the basal part of Ph. praealpina (PI. VI, Fig. 1) may be con
sidered as Ph. dissita, but the segmentation even in this case may be
a feature of Ph. praealpina. On the other hand, in many cases Ph. dissita
is very frequent in rocks, while Ph. praealpina is absent or very rare
(Bystricky, in Perzel, 1966, p. 159, PI. 18, Figs 1-3). Ph. dissita is con
sidered by Hurka (1967) as an independent species but this needs to be
confirmed by further studies. At any rate, the stratigraphical range of
Ph. dissita is frequently quite different from Ph. praealpina.

Stratigraphical range and geographical distribution. - Physoporella
dissita is a typical West Alpine species (Pia, 1912, 1920) and is character
istic for the Prealpian Upper Anisian (Illyrian) because of its appearance
together with Diplopora annulatissima. They occupy the same stratigraph
ical position in the Briansonian series, where they occur together with
Ph. praealpina, Ph. minutula and Ph. annulatissima (Ellenberger. 1958).
Of the same age is Ph. dissita in the High-Tatric series (Kotailski, 1967),
where it occurs together with Ph. praealpina, Ph. minutula, Ph. paucifora
ta and Diplopora annulatissima.

Ph. dissita from the Slovakian Karst is of Pelsonian age (Bystricky,
1957, 1964, 1966). Which also can be ascribed to this species in Bulgaria,
where it occurs together with other species of genus Physoporella, but
without Diplopora annulatissima. Ph. dissita is probably common in Up
per Silesia (Kotailski, 1973), but the bad state of preservation of the
material makes it impossible to state this with certainty.

3 Acta Palaeontologica Polonica nr 2n3
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Physoporella minutula (Gumbel) Pia, 1912
(PI. IX, Figs 1-35)

1912. Physopore[la minutula (Gumbel) Pia; J. Pia, Neue Studien..., p. 45, PI. Ii,
Figs 5-12.

1920. Physopore[la minutula (Gumbel) Pia; J. Pia, Die Siphoneae... , p. 56, PI. 2,
Figs 19-22.

1958. Physoporella minutula (Gumbel) Pia; F. Ellenberger, Etude geologique..., p. 190,
PI. 6, Figs 18 and 19.

1961. Physopore[la minutula (Giimbel) Pia; G. Botteron, Etude geologique..., p. 63,
PI. 6, Fig. 4.

1964. Physoporella minutula (Giimbel) Pia; J. Bystricky, Slovensky Kras, pp. 129
131, PI. 20, Figs 4, 5; PI. 21; Fig. 10.

1965. Physopore[la cf. minutula; J. Bystricky & J. Veizer, Triadische Dasycladaceen...,
p. 16, Pi. 3, Fig. 5.

1965. Physoporella cf. minutula; M. Herak, Comparative study... , p. 17, PI. 12, Figs
3, 6.

Material. - About 40 sections.

Dimensions:

D (external diameter) in mm
d (internal diameter) in mm

in % D

PI. IX, }<'ig. 2
1.833
0.750
40.91

PI. IX, Fig. 4
1.667
0.875
52.50

PI. IX, Fig. 29
1.667
0,917
55,00

Description. - Specimens of this species are very abundant in the
described material. They have an undivided cylinder (PI. IX, Figs 2, 4, 10,
15, 21, 26), analogically as in some of Pia's specimens (Pia, 1912, PI. XI,
Figs 6, 5), but more frequently there are algae with divided-undulated
or even annulated thallus (PI. IX, Figs 1, 3, 5, 6, 8, 12, 13, 24, 25, 30, 31).
Segments, if they exist, are sharper than in Ph. dissita and have a very
characteristic shape (camp. PI. IX, Fig. 25 with Pia's specimen, 1920, PI.
2, Fig. 22 and with Ellenberger's specimen, 1958, PI. 6, Figs 18 and 19).
This feature is so characteristic, that Ellenberger (l.c.) used it for species
determination in those cases where pores are not visible. The two rows of
pores in one whorl are very well marked (PI. IX, Figs 1, 2, 4, 8, 9, 11, 12,
14, 15, 18, 21, 25, 26, 29) and the shape of pores, although still pyriform,
is as a rule elongated (PI. IX, Figs 2, 4, 8, 17, 18, 25, 29, 34, 35), having
according to Herak's expression a "sausage-like" character. Nevertheless,
in some cases it is typically pyriform (PI. IX, Figs 9, 10, 14, 20, 23, 28,
31-33). The contour of the inner tube of cylinder is straight, regular and
very markedly separated from the wall (PI. IX, Figs 2-8, 12-16, 21, 26,
27, 33).

Varability. - It is manifested by more or less pronounced undulation
or annulation and the shape of pores. In some cases, only one row of
frequent open branches in a whorl is visible, similarly as in the Physo
porella cf. minutula (Herak, 1965, p. 18, PI. 12, Fig. 3).
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Remarks. - The above described features make our specimens in ge
neral view very similar to those of Pia, Ellenberger, Botteron, and By
stricky. Ellenberger (1958) and Botteron (1961) consider Ph. minutula as
a juvenile form of Ph. praealpina, but this should be confirmed by detailed
statistical investigations; the differences between the two above mentioned
species are rather considerable.

Stratigraphical range and geographical distribution. - Physoporella
minutula has in general a rather similar stratigraphical range and di
stribution as Ph. dissita and Ph. praealpina. It is a typical species of the
Western Alps (Prealpes Medianes - Pia 1912, 1920; Ellenberger, 1958;
Botteron, 1961), where it was first found by F. Rabowski. Its age here is
Upper Anisian (Illyrian), as it appears together with Diplopora annulatis
sima. The same applies to this species in the Briansonian series (Ellenber
ger 1958), and in the High-Tatric series in the Tatra Mts. (Kotailski, 1967).
In the latter locality it occurs together not only with the Physoporella
praealpina group and Diplopora annulatissima, but also with Ph. pauci
forata. Ph. minutula is known from Upper Silesia, where it occurs in the
Lower Muschelkalk (minuscule variety) and it is very particularly preser
ved (internal cast).

In Bulgaria, Ph. minutula occurs together with Ph. praealpina and Ph.
dissita, as well as with Ph. pauciforata, however, without D. annulatis
sima, which establishes its Pelsonian age.

Physoporella pauciforata group

Algae with pyriform pores arranged in one row in each whorl, form
the second group of species in the genus Physoporella, see Plates X and
XI. Contrary to the Physoporella pauciforata group they do not form
separate species, but are divided into variations (Pia, 1935; Bystricky,
1964).

Physoporella pauciforata (Giimbel) Steinmann 1903,
var. pauciforata Bystricky, 1964

(PI. X, Figs 1-6)

1903. Physoporella pauciforata (Giimbel) Steinmann; G. Steinmann, Einfiihrung... ,
p. 17.

1912. Physoporella pauciforata (GUmbel) Steinmann; J. Pia, Neue Studien..., p. 44,
PI. 5, Figs 9-19.

1920. Physoporella pauciforata (Giimbel) Steinmann; J. Pia, Die Siphoneae... , p. 51,
PI. 3, Figs 10-15.

1935. Physoporella pauciforata simplex Pia; J. Pia, Die Diploporen..., p. 223.
1964. Physoporella pauciforata var. pauciforata Bystricky; J. Bystricky, Slovensky

Kras, pp. 118-121, PI. 13, Figs 1-6, PI. 14, Figs 4, 5b, 6.
1965. Physoporella pauciforata var. simplex; M. Herak, Comparataive study... , p. 16,

PI. 9, Fig. Ih; PI. 13, Fig. 3.

3*
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Material. - About 10 determinable sections.

Dimensions:

D (external diameter), in mm
d (internal diameter), in mm

in Ofo D

PI. X, Fig. 1
1.500
1.000
66.67

PI. X, Fig. 2
1.583
0.917
57.89

PI. X. Fig. 6
1.083
0.833
76.92

Description. - The most typical representant of this variety is pre
sented on PI. X, Fig. 2. The cylindrical thallus is only very little undul
ated and the pores are oriented perpendicularly to the longitudinal axis.
To the same variety belong probably the specimens illustrated on PI. X,
Figs 3-5 with pyriform pores forming one row. The long specimens of
Figs 1 and 6 belong probably to the same variety (pyriform pores in one
row, straight walls of cylinder), but the walls are very thin, little calcif
ied (PI. X, Fig. 1) or even corroded (PI. X, Fig. 6), resulting from the
apparent piercing of the wall by some pores.

Variability. - Some variability is expressed in the more or less pro
nounced undulation, the appearance of oblique initial fissuring (PI. X,
Fig. 2) and the varying thickness of the walls.

Remarks. - A detailed determination of the Bulgarian material studied
in transverse sections (PI. X, Figs 7-11) is not possible, but these forms
most probably belong to Ph. pauciforata var. pauciforata. Our specimens
have a little larger light of stem and relatively thinner walls than the
typical ones. The basal part of pores (PI. X, Fig. 4) is rarely as enlarged
as in the specimens of Bystricky (1964, PI. 13), but is similar to the thin
pores of Pia's originate specimen (Pia 1912, PI. 5, Fig. 18). Oblique fissur
ation present as in Herak's material (1965, PI. 13, Fig. 5).

Stratigraphical range and geographical distribution. - Physoporella
pauciforata var. pauciforata is an index form for the Upper Pelsonian and
Lower Illyrian in Yugoslavia (Pia, 1935; Herak, 1965) and in the Slovakian
Karst (Bystricky 1964). It has a similar stratigraphic range in the Eastern
Alps and in the Transsilvania. In the High-Tatric series in the Polish Tatra
Mts. this variety occurs together with other physoporellas of praealpina
and pauciforata groups as well as with Diplopora annulatissima which de
termines the Illyrian age of Polish specimens. The Bulgarian specimens
are probably the same age as the Slovakian ones because of the absence
of Diplopora annulatissima.

Physoporella pauciforata (Giimb.) Steinm. var. sulcata Bystricky 1962
(PI. XI, Figs 1-15)

1962. Physoporella paucijorata (GUmb.) Steinm. var. sulcata Bystricky; J. Bystricky,
Slovensky Kras, pp. 121-122, PI. 14, Figs 1-2, PI. 15, Figs 1-3,5.
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Material. - About 20 determinable sections.

Dimensions:
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D (external diameter), in mm
d (internal diameter), in mm

in % D

PI. XI, Fig. 1
1.500
1.167
77.78

PI. XI, Fig. 5
1.167
0.584
50.00

PI. XI, Fig. 8
1.667
1.167
70.00

Description. - The main feature of this variety is the oblique undul
ation, more marked or less, connected with the oblique (30-40°) orientation
of pores to the vertical axis. The shape of pores is very distinctly pyri
form and their basal part is sharply enlarged (PI. XI, Fig. 7). Arrangement
of pores in one row is well visible.

Variability. - It concerns the scale of undulation and fissuration, as
well as the angle of branches to the vertical axis.

Remarks. - Our specimens have rather moderate undulation, but this
feature is comparable with that of Bystricky's specimens. Fissuration is
less pronounced and is discernible mainly on the small specimens (PI. XI,
Figs 6, 9, 12, 15). The state of preservation of our specimen on PI. XI,
Fig. 13 is not very favourable, and one can't distinguish with certitude
whether it has one or two rows of pores. In the latter case, this speci
men would belong to Physoporella praealpina var. sulcata n.var. above
described.

Stratigraphical range and geographical distribution. - Physoporella
pauciforata var. sulcata is noted by Bystricky from the Pelsonian and
Illyrian of the Slovakian Karst. In Bulgaria this variety belongs rather
to the Pelsonian (lack of Diplopora annulatissima).

Physoporella pauciforata (Gumb.) Steinm. var. undulata Pia, 1935
(PI. x, Figs 12-17)

1935. Physoporella pauciforata var. undulata Pia; J. Pia, Die Diploporen... , p. 221,
Figs 33-34.

1957. Physoporella pauciforata var. undulata Pia; J. Bystricky, Prispevok k pozna
niu..., p. 223, PI. 6, Figs 3-4.

1962. Oligoporella ?; A. Michard, Premieres donnees..., p. 39, PI. 10, Fig. 2.
1964. Physoporella pauciforata var. undulata Pia; J. Bystricky, Slovensky Kras,

p. 124, PI. 17, Figs 1-6.
1965. Physoporella pauciforata var. undulata; M. Herak, Triassic Dasycladaceae... ,

p. 17, PI. 12, Fig. 4.

Material. - About 10 sections.

Dimensions:

D (external diameter), in mm
d (internal diameter), in mm

in % D

PI. X, Fig. 14
1.000
0.500
50.00

PI. X, Fig. 16
1.167
0.584
50.00

PI. X, Fig. 17
1.250
0.667
53.33
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Description. - The cylindrical thallus is intensively undulated; pores
are arranged in separate rows and are oriented generally perpendicularly
to the long axis of the thallus.

Variability. - It concerns the scale of undulation and arrangement of
furrows.

Remarks. - The most typical dependence between the external un
dulation and arrangement of pores is visible on the PI. X, Fig. 15. Un
dulation is not very intensive or regular and one can mark the interme
diate forms between var. undulata and var. paucijorata (PI. X, Fig. 16).
The furrows are not deep and real annulation never occurs, as in Bystri
cky's specimens. This feature approaches our specimens to those of Pia's
from Bosnia. In one specimen deeper· furrows separating two whorls are
visible, and more shallow ones - between rows of pores (PI. X, Fig. 16).
The deeper furrows alternate on the two walls of the thallus. This type of
metameria is similar to the above described metameria in Ph. praealpina,
but is more superficial, as the metameria of whorl arrangement does
not exist in this case.

Our specimens have as a rule a little oblique orientation of pores,
which approaches them to Ph. pauciforata var. sulcata. Generally speak
ing, the differences between the Bulgarian varieties of Ph. pauciforata
are not so extremally pronounced, as in Bystricky's material. The speci
men described by Michard (1962, PI. 10 Fig. 2) from the Italian Western
Alps as Oligoporella? belongs probably to Ph. pauciforata var. undulata.

Stratigraphical range and geographical distribution. - Physoporella
pauciforata var. undulata is an index fossil of the Pelsonian in Bosnia
(Pia 1935), Dalmatia (Herak 1965), and Southern Slovakia (Bystricky
1957, 1964), as well as in the Southern Alps (Ogilvie-Gordon 1935). In
Bulgaria this variety has undoubtedly the same stratigraphic position.

Genus Teutloporella Pia, 1912
Teutloporella sp.

(PI. XI, Fig. 17)

The irregular arrangement of trichophore pores makes it possible to
assign the figured specimen to the genus Teutloporella. The tangential
longitudinal section does not facilitate the determination. The direction
of pores is probably oblique, which speaks for Teutloporellatabulata Pia
(1935). In any case it is a Pelsonian form, occurring together with all the
above described physoporellas.
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Genus Griphoporella Pia, 1915
Griphoporella sp.

(PI. XI, Fig. 16.)
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Specimen with a very thin cylinder wall and without definitive shape
of pores may belong eventually to the genus Griphoporella. This form
also occurs together with Pelsonian physoporellas.

Genus Gyroporella Gumbel, 1872

This genus with typical vesiculiferous pores in the straight cylindrical
thallus and aspondyle or euspondyle arrangement of pores occurs twice
in the Bulgarian Triassic profiles. The first in the uppermost Anisian or
Ladinian, and the second in the Norian.

Gyroporella d. ampleforata Gumbel, 1874
(PI. XII, Figs 1-6)

1874. GyroporeHa ampleforata Gumbel; C. W. Gumbel, Vber neue Gyroporellen... ,
p. 79.

1912. Gyroporella ampleforata Gumbel; J. Pia, Neue Studien..., p. 36, PI. 2, Figs
18-26.

1940. Gyroporella cf. ampleforata; J. Pia, Die gesteinbildenden Algen... , p. 258-259.
1964. Gyroporella cf. ampleforata; J. Bystricky, Slovensky Kras, p. 102, PI. 7, Figs 3,4.
1965. Gyroporella cf. ampleforata; M. Herak, Triassic Dasycladaceae..., p. 13, PI. 15,

Figs 1-4.

Material. - About 10 determinable sections.

Dimensions:

PI. XII, Fig. 1 PI. XII, Fig. 3 PI. XII, Fig. 5
D (external diameter): in mm 1045 1.591 1.364
d (internal diameter): in mm 0.818 1.182 0.955

in 0J0 D 78.26 74.29 70.00

Description. - The typical vesiculiferous pores are aspondyle, without
arrangement in vertical nor horizontal rows. Intusannulation is slightly
marked.

Variability. - It concerns the shape of pores and thickness of wall
cylinder.

Remarks. - Our specimens have pores of a very well pronounced ve
siculiferous shape. Pores are relatively broad at the base, later becoming
constricted to swell abruptly at the end to form a spherical bladder (PI.
XII, Figs 1, 2, 3, 6). This feature is typical for the genus Andrusoporella,
but in our specimens it is only slightly pronounced. This feature is anyway
detectable in some specimens of Pia (1912, PI. 2, Figs 22 and 26). Pores
as a rule are perpendicular to the long axis, but in some cases they
are oriented a little obliquely (Fig. 5). The shape of the pores of Pia's
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Ladinian Gyroporella d. ampleforata is different (1940, PI. 6, Figs 14-16).
They are enlarged consequently and there does not exist a radical diff
erence between the handle and bladder. In some cases (PI. XII, Fig. 15)
there exist distinct narrowings. In consequence, the branches are separat
ed in three or even four members. Intusannulation is not well pronounced,
similarly as in the Bystricky's specimens. Longitudinal section, the best
for observation of this feature, does not exist in our material. Some spe
cimens are corroded (PI. XII, Figs 1, 2, 5, 6), which results in an appar
ent opening of pores. Calcified membrana does not occur. This feature
approaches our specimens to Gyroporella ladinica Bystricky, but it is an
euspondyle species (arrangement of pores in horizontal rows), whereas
our specimens belong to the aspondyle forms.

Stratigraphical range and geographical distribution. - Gyroporella am-
. pleforata occurs in the Southern Alps in the uppermost Anisian (Upper
Illyrian) (Pia 1912). Very similar specimens (G.cf. ampleforata) are consi
dered by Pia (1940) as the Upper Ladinian ones. Of the same age are those
in the Slovakian Karst, where they occur together with Teutloporella
herculea, Poikiloporella duplicata, Gyroporella ladinica and Andrusopo
rella fusani (Bystricky 1964). The age of our specimens is not exactly
determined due to lack of other algae. They may belong to the Uppermost
Anisian or to Ladinian. The first possibility is the more probable, from
the position of the fossils in the profile.

Gyroporella vesiculifera Gumbel, 1872
(PI. XII, Figs 7-11)

1903-1908. GyroporelLa vesicuLifera Gumbel; F. Frech. Lethaea geognostica, Pl. 42,
Fig. 15a, b.

1912. GyroporelLa vesicuLifera Gumbel; J. Pia, Neue Studien..., p. 35.
1920. GyroporelLa vesicuLifera Gumbel; J. Pia, Die Siphoneae... , pp. 35-37, Pl. 2,

Figs 4-8.
1964. GyroporelLa vesiculifera Gumbel; B. Sokac, et all., Fund von obertriadischen...,

pp. 156-157, Figs 1, 2.
1965. GyroporelLa vesiculifera Gumbel var. vesiculifera Zanin Buri; C. Zanin Buri,

Le alghe calcaree... , p. 467, PI. 46, 47.
1967. Gyroporella ex aff. vesiculifera; J. Bystricky, Die obertriadischen Dasyclada

ceen... , p. 291, PI. 4, Fig. 4.

Material. - Five determinable sections in one thin section.

Dimensions:

D (external diameter), in mm
d (internal diameter) in mm

in % D

PI. XII, Fig. 7
1.571
1.107
70.45

PI. XII. Fig. 10
3.000
2.000
66.67

PI. XII, Fig. 16
3.143
2.393
75.68

Description. - The diameter of the calcareous body and particularly
its inner diameter is very large. Number of branches in one transversal



TRIASSIC DASYCLADACEAE FROM BULGARIA 201

section is rather great and they are perpendicular to the thallus. Pores
have a very well pronounced vesiculiferous shape and show arrangement
in two systems of rows (euspondyle feature).

Variability. - It concerns the thickness of walls, depending of calcifi
cation and the shape of vesiculiferous pores.

Remarks. - The shape of pores is perfectly vesiculiferous, the thin
handle-like branch opens out into a large spherical bladder-like ending,
well marked on some cross sections. This feature is comparable with
Herak's specimen (1965, PI. 15, Fig. 1) belonging to Gyroporella d. ample
jorata (camp. our PI. XII, Figs 8,9). On the other hand, the round bladde-r
like endings and the very thin filiform handle (PI. XII, Figs 7 and 10)
is comparable with the shape of pores presented by Frech (1903-1908,
PI. 42, Fig. 15b), as well as the pores described by Herak (1965, PI. 2,
Fig. 4) in Gyroporella maxima Pia. A similar shape of pores is found in
Bystricky's specimen (1967, PI. 4, Fig. 4), determined as Gyroporella ex
aff. vesiculifera. The arrangement of pores into a system of two rows may
be recognized on the only tangential section at hand (PI. XII, Fig. 11). The
angle between two rows is a little greater than a right angle (97°) Orienta-

a

b c

e

d

Fig. 3. Various possibilities of arrangement of group of pores of GyroporeUa vesicu
litera GUmbel, presented in PI. XI, Fig. 11. a redrown fragment with rows of pores,
b vertical arrangement of pores, c horizontal arrangement of pores, d oblique arrang
ement of pores (the case realised at the Zanin Buri's specimen, 1965, PI. 46, Fig. 1),
e vertical arrangement of pores at the GUmbel's specimen (in Frech, PI. 42, Fig. 15a).
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tion of this arrangement of pores in the calcareous wall is unknown (Text
fig. 3). Nevertheles, it is worth noting that the arrangement of pores on
the described section (PI. XII, Fig. 11) could easily be referred to the
oblique arrangement of pores of Gyroporella vesiculifera Gumb. var.
vesiculifera Zanin Buri (Zanin Buri, 1965, p. 467, PI. 46, Fig. 1, the
lower portion of the illustrated specimen; PI. 47, the long specimen in the
middle and the fragment of tangential section near the right margin in
the upper part of this photo). In Zanin Buri's specimens pores are alter
nating - a feature also present on the described tangential section. On
the other hand, a different arrangement of pore rows is possible. In
Frech's specimen (PI. 42, Fig. 15a) there is a general vertical orientation
of pores with subordinate oblique arrangement. Vertical orientation of
pore rows is mentioned also by Pia (1920), as characteristic for Gyropo
rella vesiculifera. Although a detailed determination of arrangement of
pore rows in our material is not possible, the euspondyle arrangement of
pores typical for Gyroporella vesiculifera is not in doubt.

The calcification of our specimens is very regular and the wall of
cylinder relatively large. This feature distinguishes our specimens from
the majority of described forms, where calcification is rather limited to
the final bladder (comp. specimens of Sokac, Nikler & Ivanovic 1964, as
well as that of Zanin Buri, 1967). The thick wall of cylinder with both
preserved bladders and handles of vesiculiferous pores, approaches our
specimens to the specimen of Herak (1965, PI. 15, Fig. 1), determined by
him as Gyroporella d. ampleforata Gumb.

Stratigraphical range and geographical distribution. - Gyroporella
vesiculifera is an excellent index form of the Norian in the Southern Alps
(particularly environs of the Garda Lake), where it was determined by
Gumbel (1872) and by Pia (1912, 1920). Gyroporella vesiculifera var. vesi
culifera occurs in the Norian of the Lombardian Alps (among others near
Bergamo), sometimes with Griphoporella curvata, and in the South-Ty
rolian Main Dolomite. The second locality is Velebit in Yougoslavia (So
kac, Nikler & Ivanovic, 1964), where this species occurs together with
Griphoporella curvata (Gumb.). The occurence of this species in Slovakian
Karst, mentioned by the older investigators, was not confirmed by By
stricky (1964). It was found by him in the Dachstein limestone in the
Muran Plateau and belongs here to the Uppermost Norian - the basis of
Rhaetic (Bystricky, 1967). In this case, the discovery of Gyroporella vesi
culifera Gumb. in Bulgaria makes it the fourth site in Europe and indica
tes that Bulgaria belonged to the warm meridional province in the Norian
stage. The position of fossils confirmed the Norian age of limestones con
taining these algae and confirms the Norian age of the above lying dolo
mites in the Zessidern profile, covered by the Rhaetic conglomerates.
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Among the described Dasycladaceae the most important is a group of
Physoporella praealpina. These physoporellas with two-row pyriform
pores are known from Bosnia, where they were described together with
Physoporella pauciforata (Pia, 1935) - the same association as in Bul
garia - and from the Slovakian Karst (Southern Slovakia - Bystricky
1964), also with the same floristic association. In these two places this
flora determines the Middle Anisian (Pelsonian) and Upper Anisian (Illy
rian). In the Bulgarian material the most remarkable feature is the com
plete lack of Diplopora annulatissima, usually appearing together with
the Physoporella assemblage. This is why our physoporellas are probably
characteristic for the Pelsonian.

Physoporella praealpina together with Ph. pauciforata and Diplopora
annulatissima is determined from the High-Tatric series from the Tatra
Mts. (Kotanski in Bac & Grochocka 1965; Kotanski in Piotrowski 1965;
Kotanski 1967). They represent Illyrian.

Very well known flora with Physoporella praealpina is characteristic
for the Briansonian series of the Western Alps (Ellenberger 1958). These
forms are very well correlated with the Ph. praealpina specimens, decri
bed for the first time by Pia (1920) on the F. Rabowski's materials. The
type locality of Ph. praealpina is exactly in Prealpes, forming a facial
analogy to the Briansonian series.

Ellenberger (1958) has stressed many times the strong faunistic ana
logies between the Briansonian - Prealpian provinces and the Upper
-Silesian province. After the tentative revision of the dasycladacean flora
from Upper-Silesia, the first of the present authors (Z. Kotanski) is of the
opinion, that the specimens determined by Pastwa-Leszczynska and Sli
winski (1960) as Diplopora annulata var. physoporelloidea and Diplopora
n.sp. are in reality Physoporella praealpina and Ph. minutula, 'respedively.
From the floristical point of view the Upper-Silesian province was very
strictly connected with the High-Tatric .zone on one hand, and with the
Briansonian-Prealpine province on the other hand. The facial analogies
between the High-Tatric and Briansonian series were stressed by various
authors (a.t. Kotanski, 1959, 1964; Debelmas 1960).

The Bulgarian Ph. praealpina assemblage is very similar to the High
-Tatric - Upper Silesian - Briansonian - Prealpian forms, which deter
mines the rather external alpine character of this assemblage. This cha
racter depends probably on the palaeotectonic conditions -in all cases
the substratum was rather rigid and the tectonic regime was subplatfor
mian (Briansonian platform, High-Tatric platform) and even platformian
(Mesean platform and its large periferies in Bulgaria).
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The Bulgarian material confirms the former conclusion of Ellenber
ger (1958) that the three species forming Physoporella praealpina group
(Ph. praealpina, Ph. dissita and Ph. minutula) are closely related. They
appear together in the same thin section (and together with Ph. praealpi
na), forming the real Physoporella praealpina microfacies (PI. XIII).
Their geological age in reality is the same. In many cases species determi
nation is difficult. May be, the differences between these three species
are of the same value as the differencies between particular varieties in
Physoporella pauciforata, introduced by Pia (1935) and Bystricky (1964).
In any case, it doesn't seem possible that these three species, belong to the
same species, Physoporella praealpina Pia, and that Ph. minutula forms
the juvenile stade of Ph. praealpina, as considered by Ellenberger (1958).

It is worth mentioning that in Bulgaria the Ladinian dasycladacean
algae hasn't been found as yet. Gyroporella d. ampleforata is probably the
Uppermost Anisian species, but it could represent the Ladinian species.
In this case, very conspicuous is the lack of other Ladinian forms, as
Diplopora annulata or Teutloporella herculea but future investigations
may change this situation.

Gyroporella vesiculifera, a rather rare species, is one of the most
stratigraphically and palaeogeographically important Triassic algae. It is
an index fossil of the Norian from the Southern Alps, Dinarides, and from
the southermost series in the West Carpathians. Their appearance in the
Bulgarian Triassic indicates the close connection of the Bulgarian Upper
Triassic sea with the Alpine and Dinarian seas. It is the last trace of the
Alpine influence in the Bulgarian Triassic sea. The Rhaetic beds have
rather an epicontinental, platform character and display many analogies
with the Rhaetic beds of the Polish Lowland.
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ZBIGNIEW KOTANSKI & GEORGY A. CATALOV

TRIASOWE DASYCLADACEAE Z CENTRALNEGO BALKANU
I Z PRZEDBALKANU W BULGARII

Streszczenie

Glony wapienne z grupy Dasycladaceae nie byly dotychczas znane z triasu bul

garskiego. Ostatnio zostaly one znalezione przez drugiego z autor6w w kilku punktach

w Centralnym Balkanie (Stara Planina), na Przedbalkaniu i na SW od Sofii (Text

fig 1). Najliczniejsze sq Dasycladaceae w g6rnej cz~sci doliny Czerni Ossum w Cen

tralnym Balkanie (Text-fig. 2). Jak wynika z oznaczen pierwszego z autor6w, najlicz

niejszy zesp61 tworzq tu srodkowoanizyjskie Dasycladaceae z rodzaju Physoporella,

kt6re sq organizmami skalotw6rczymi (PI. VIII). Znacznie rzadsze sq Dasycladaceae

z rodzaju Gyroporella (Gyroporella d. ampleforata (GUmbel) Pia). W profilu Zessid

ren (antyklinorium tetewenskie) wyst~puje ponadto gatunek Gyroporella vesiculifera

(GUmbel) Pia, przewodni dla noryku.

Opisane glony z rodzaju Physoporella nalezq do dw6ch grup: do grupy Physopo

rella praealpina i do grupy Ph. pauciforata. Do grupy Physoporella praealpi,na nalezq

trzy gatunki: Ph. praealpina Pia, Ph. dissita (Gi.imbel) Pia i Ph. minutula (GUmbel)

Pia. Wyr6Zniono nowq odmian~, Ph. prealpina var. sUlcata, kt6ra r6zni si~ od Ph.

praealpina var. praealpina skosnym ustawieniem por i obecnosciq ukosnych szcze

lin, oddzielajqcych ok61ki por ulozonych w podw6jne rz~dy. Do grupy Ph. paucifo

rata nalezy gatunek Physoporella pauciforata z trzema odmianami - Ph. pauciforata

var pauciforata Bystricky, Ph. Pauciforata var. sulcata Bystricky i Ph. pauciforata

var. undulata Pia. Caly ten bogaty zesp61 physoporell, typowy dla srodkowego ani

zyku (pelsonu) i g6rnego anizyku (illyru) Bosni, Slowackiego Krasu i serii wiercho

wej w Tatrach, w Bulgarii nalezy zapewne tylko do pelsonu, gdyz nie wyst~puje tu

obok physoporell typowy dla illyru gatunek Diplopora annulatissima, obecny we
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wszystkich wymienionych obszarach. Grupa Physoporella praealpina jest szczeg6lnie

typowa dla Alp Zachodnich - dla Prealp i dla serii briansonskiej, gdzie takze repre

zentuje illyr. Grupa ta jest r6wniez reprezentowana w triasie g6rnoslllskim, co wy

nika z dokonanej ostatnio przez pierwszego z autor6w prowizorycznej rewizji daw

nych oznaczen. Grupa ta jest zatem szczeg6lnie charakterystyczna dla zewn~trznych

stref alpejskich i dIa g6rnosIllskiej strefy zbiornika germanskiego, gdzie wplywy

morza alpejskiego byly najsilniejsze. Silny rozw6j tej grupy glon6w wapiennych

r6wniez w Bulgarii mozna tlumaczyc warunkami paIeotektonicznymi podobnymi do

warunk6w w strefie zewn~trznej Alp, gdyz we wszystkich tych przypadkach byla

to strefa paraplatformowa.

Znaleziska Gyroporella vesiculifera Gumbel nalezll do rzadkosci. Jest on dotych

czas znany tylko z noryckiego dolomitu g16wnego Alp Poludniowych, z Welebitu

w Jugoslawii i z Plyty Murania w Slowacji. Wyst~powanie tego gatunku w Bulgarii

swiadczy 0 bezposrednich powillzaniach bulgarskiego morza noryckiego z cieplym

morzem dynarskim i alpejskim. Byly to juz ostatnie wplywy facji alpejskiej, gdyz

retyk p61nocnej Bulgarii rna juz charakter germanski, wykazujllc pewne analogie

do retyku z Nizu Polskiego.

3BMrHEB KOTAHbCKM & fEOPfM A. ~ATA~OB

TPMACOBbIE DASYCLADACEAE UEHTPAJIbHOrO BAJIKAHA

M ITPE,D;BAJIKAHA B BOJIrAPMM

Pe370Me

M3BecTKoBble BOAOPOCJlM rpynnbI Dasycladaceae AO CMX nop He 6bIJIM M3BecTHbI

B TpMace BOJIrapMM. B nOCJleAHee BpeMSI OHM 6bIJIM Hat1:AeHbI BTOPbIM M3 aBTopoB

B HeCKOJlbKMX TO'IKaX UeHTpaJlbHOrO BaJiKaHa (CTapa-ITJlaHMHa), ITpeA6aJlKaI1a

M IOro-3anaAHee CoqmM (qmr. 1). HaM60Jlee MHOrO'IMCJleHHble Dasycladaceae Ha6J1IO

AaJlMCb B BepxHet1: 'IaCTM AOJlMHbI p. 'LIepHM-OCbIM B UeHTpaJlbHOM BaJiKaHe (qmr. 2).

COrJlaCHO onpeAeJleHMSlM, npoM3BeAeHHbIM nepBbIM M3 aBTopoB, caMoe 60raToe co

06IqeCTBO COCTaBJISlIOT cpeAHeaHM3Mt1:cKMe Dasycladaceae pOAa Physoporella, SlBJlSI

IOIqMeCSl nopoA006pa3YIOIqMMM opraHM3MaMM (Ta6J1. VIII). 3Ha'IMTeJlbHO peJKe BCTpe

'IaIOTCSl Dasycladaceae pOAa Gyroporella (Gyroporella cf. ampleforata (Gumbel) Pia).

B pa3pe3e 3eccMApeH (TeTeBeHcKMt1: aHTMKJlMHoPMi'I) npeACTaBJleH, KpOMe Toro, pyKO

BOASlIqMt1: BMA HopMt1:cKoro Slpyca - Gyroporella vesiculifera (Gumbel) Pia.

BOAOPOCJlM pOAa Physoporella npMHaAJleJKaT K ABYM rpynnaM: Physoporella

praealpina MPh. pauciforata. K rpynne Physoporella praealpina OTHOCSITCR TpM BMAa:

4"
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Ph. praeatpina Pia, Ph. dissita (Gumbel) Pia H Ph. minututa (Gumbel) Pia. Onpe,l:\e

JIeHa HOBaH pa3HOBH,l:\HOCTb - Ph. praeatpina var. sukata, KOTopaH OTJIWraeTCH OT

Ph. praeatpina var. praeatpina KOCbIM pacnOJIO:lKeHHeM nop H HaJIWIHeM KOCbIX ll.\e

JIei1, OT,l:\eJIHIOll.\HX MyTOBKH nop, pacrrpe,l:\eJIeHHble ,l:\BOi1HbIMH pH,l:\aMH. K rpyrrrre

Ph. pauciforata OTHOCHTCH BH,l:\ PhysoporeHa pauciforata C TpeMH pa3HOBH,l:\HOCTHMH:

Ph. pauciforata var. pauciforata Bystricky, Ph. pauciforata var. sutcata Bystricky

H Ph. pauciforata var. undutata Pia. BeCb. nOT 05HJIbHbli1 KOMrrJIeKC lPbI30rrOpeJIJI,

xapaKTepH3yIOll.\Hi1 Cpe,l:\HeaHH3Hi1cKHi1 (rreJICOH) H BepXHeaHH3Hi1cKHi1 (HJIJIHpHi1)

rrO,l:\'bHpYCbI BOCHHH, CJIOBaQKoro KapCTa H BepxoBoi1 cepHH B TaTpax, OTHOCHTCH

B BOJIrapHH, KaK Ka:lKeTCH, e,l:\HHCTBeHHO K Cpe,l:\HeaHH3Hi1cKOMY rrO,l:\'bHpyCY, TaK KaK

3,l:\eCb PH,l:\OM C lPbI30rrOpeJIJIaMH He BCTpeqaeTCH THnHqHbli1 BepXHeaHH3Hi1cKHi1 BH,l:\

Diplopora annutatissima. rpyrrrra PhysoporeHa praeatpina oc05eHHo xapaKTepHa

B 3arra,l:\HbIX AJIbrrax - B IIpe,l:\aJIbrrax H BpHaHcoHcKoi1 30He, r,l:\e OHa TO:lKe orrpe

,l:\eJIHeT HJIJIHpHi1. 3Ta rpyrrrra rrpe,l:\CTaBJIeHa TaK:lKe B TpHace BepxHei1 CHJIe3HH, KaK

MO:lKHO CY,l:\HTb rro ,l:\aHHbIM rrepeCMOTpeHHH rrpe:lKHHX orrpe,l:\eJIeHHi1, rrpOBe,l:\eHHOrO

rrepBbIM H3 aBTopOB. TaKHM 05pa30M, 3Ta rpyrrrra HBJIHeTCH oc05eHHO xapaKTepHbIM

rrOKa3aTeJIeM B rrpe,l:\eJIax BHeWHHX aJIbrrHi1cKHx 30H H BepXHeCHJIe3cKoi1 30HbI rep

MaHCKoro 5accei1Ha, B KOTOpOM HaH50JIee CHJIbHO rrpOHBJIHJIHCb BJIHHHJ%lH aJIbrrHi1cKoro

MOpH. Byi1Hoe pa3BJ%lTHe 3T0i1 rpyrrrrbI H3BeCTKOBbIX BO,l:\OpOCJIei1 B BOJIrapHJ%I 6bIJIO

05YCJIOBJIeHO, rrO-BJ%I,l:\HMOMy, CXO,l:\HbIMJ%I rraJIeOTeKTOHHqeCKHMH yCJIOBHHMH B corro

CTaBJIeHHH C 05CTaHoBKoi1 BO BHewHei1 30He, TaK KaK Bce 3TJ%I MeCTa rrpe,l:\cTaBJIHJIH

rrapanJIaTlPOpMeHHYIO 30Hy.

HaXO,l:\KJ%I GyroporeHa vesicutifera Gumbel HBJIHIOTCH pe,1:\KOCTbIO. 3TOT BH,1:\ ,1:\0

CJ%lX rrop Ha5JIIO,1:\aJICH e,1:\J%IHCTBeHHO B rJIaBHOM ,1:\OJIOMJ%lTe HopHi1cKoro B03paCTa B IO:lK

HbIX AJIbrrax, B pai10He xpe5Ta BeJIe5J%1T B IOrOCJIaBJ%IJ%I H Ha rrJIJ%lTe MypaHb B CJIO

BaKJ%lJ%I. PacrrpocTpaHeHJ%le 3Toro BJ%I,l:\a Ha nJIOll.\a,l:\H BOJIrapJ%lJ%l CBJ%I,l:\eTeJIbCTByeT 0 He

rrOCpe,l:\CTBeHHOM C005ll.\eHHJ%I Me:lK,l:\y 50JIrapCKJ%lM HOPJ%li1CKJ%lM MopeM J%I TerrJIbIMJ%I ,l:\J%I

HapCKJ%lM J%I aJIbrrJ%li1cKJ%lM MOpHMH. 3TO 5bIJIH rrOCJIe,l:\HJ%le BJIJ%lHHJ%lH aJIbrrJ%li1cKoi1 lPaQHH,

TaK KaK p3T CeBepHoi1 BOJIrapJ%lH xapaKTepJ%l3yeTcH Y:lKe repMaHCKJ%lMH rrpH3HaKaMJ%I

J%I o5JIa,l:\aeT HeKOTopbIM CX0,l:\CTBOM C p3TOM IIOJIbCKoi1 HJ%l3MeHHOCTJ%I.

EXPLANATION OF PLATES

All material presented in thin sections

Plates VI-XI: Pelsonian of Staneto, S of Troyan. Slates No 255-205-IX.
Plate XII: Uppermost Anisian-Ladinian of Staneto, S of Troyan. Slates No 263

209-IX (Figs 1-6).
Norian of Lessidren, S of Teteven. Slates No 263-209-IX (Figs 7-11).

Plate XIII: Pelsonian of Staneto, S of Troyan. Slate No 54-70-VI.
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Plate VI

209

Figs 1-12. Physoporella praealpina Pia. 1, 12 longitudinal sections; 2, 3, 5, 7-9
longitudinal oblique sections; 6 longitudinal tangential section; 11 longitudinal
slightly oblique section; 4 transverse oblique section; 10 transverse slightly
oblique section.

All figures X 12

Plate VII

Figs 1-17. Physoporella praealpina Pia.
Figs 18, 19. Physoporella praealpina var. sulcata var. nov. 10, 19 longitudinal sections;

1, 3, 4, 6, 7, 9, 12, 13, 16-18 longitudinal oblique sections; 15 longitudinal
tangential section; 2, 5, 8, 11, 14 transverse oblique sections.

All figures X 12

Plate VIII

Figs 1-22. Physoporella dissita (GUmbel) Pia.
1-6, 10, 17, 18, 21, 22 longitudinal oblique sections; 8, 9, 12, 13 longitudinal
tangential sections; 7, 11, 19, 20 transverse oblique sections.

All figures X 12

Plate IX

Figs 1-35. Physoporella minutula (GUmbel) Pia.
3, 5, 8, 12, 25 longitudinal sections; 2, 4, 6, 9, 11, 13, 15, 16, 18, 21, 22, 24, 26, 27"
30, 31 longitudinal oblique sections; 1, 19 longitudinal tangential sections; 7,
10, 14, 17, 20, 23, 28, 29, 32-35 transverse oblique sections.

All figures X 12.

Plate X

Figs 1-6. Physoporella pauciforata (GUmbel) Steinmann var. pauciforata BystrickY.
1, 2, 4, 6 longitudinal sections; 3 longitudinal oblique section; 5 transverse
oblique section.

Figs 7-11. Physoporella sp. Transverse oblique sections.
Figs 12-17. Physoporella pauciforata (GUmbel) Steinmann var. undulata Pia.

12-16 longitudinal oblique sections; 17 longitudinal section.
All figures X 12.

Plate XI

Figs 1-15. Physoporella pauciforata (GUmbel) var. sulcata BystrickY.
1, 3-5, 9, 13, 15 longitudinal oblique sections; 2, 6-8, 10-12, 14 longitudinal
sections.

Fig. 16. ?Griphoporella sp. Transverse oblique section.
Fig. 17. Teuloporella sp. Longitudinal tangential section.

All figures X 12.
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Plate XII

Figs 1---6. GyroporeHa d. ampleforata Gumbel. Transverse sections, X 22.
Figs 7-11. Gyroporella vesiculifera Gumbel.

7-10 transverse sections; 11 tangential section. Fig. 8 X 16; Figs 9-11 X 14.

Plate XIII

Physoporella microfacies. X 6.
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