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STANISEAW SKOMPSKI

Algae Calcifolium in the Lower Carboniferous
deposits of the Lublin Upland

ABSTRACT: Two specles of the algal genus Calcifolium have been recorded in the

Lower Carboniferous carbonates in boreholes in the Lublin Upland, eastern Poland.

Aome zone of one of the spedes, Calcifolium okense Shvetzov & Birina, is
recognized for indicative of the deposits of Late Viséan age.

INTRODUCTION

The phylloid algae (see Pray & Wray 1963) appear. as an important
group among diversified Early Carboniferous algae, due mostly to their
short stratigraphic range, considerable significance for stratigraphy and
facies analysis, and sometimes also a rock-building role, The following
genera are assigned to this group: Anchicodium Johnson, Archeolito-
phyllum Johnson, Calcifolium Shvetzov & Birina, Eugonophyllum Konishi
& Wray, and Ivanovia Khvorova. Systematic position of some of these
genera appears highly disputable. This is especially the case with the
genus Calcifolium investigated in the present paper. In fact, the latter
genus was attributed to the codiacean algae by Shvetzov & Birina (1935),
whereas Perret & Vachard (1975) regarded it as comparable to the
pharetronid calcisponges. Despite this equivocality in the actual
systematic position’ of the genus, its diagnostic features are so clearly
determined that it is quite easily recognizable.

The present paper is intended to describe two species of the genus
Calcifolium unknown thus far from Poland, and to .analyse their distribu-
tion in a few selected. borehole sections in the northeastern Lublin
Upland, eastern Poland (see Text-fig. 1). '

Acknoivledgements. The author ds greatly indebted to Dr. S. Cebulak and
J. Soboﬁ-Podgérska M.Se, both of the Upper Silesian Branch of the Geological
Institute, for making available the investigated material as well as for their help
in the course of the work: The author is also grateful {o Proiessor A. Radwaﬁskz
for ‘his* help in’ ‘preparation of the final version of the text.
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Fig. 1. Geological skeich map of the NE part of the Lublin Upland (without
Cainozoic, Mesozoic and Permian formations; after Pozaryski & Radwanskl 1972);
inset shows location of the area in Poland .
Investigated boreholes are marked with black spots: Pd 1 Podedwérze IG-1, Pd 2 Podedwirze
IG-2, Pr Preewloka 1G-1, Wy Wyhalew IG-1
1 Upper Eocambrien (Wendien); 2 Cambrian, Ordovicien and Silurdsn; 3 Middle and Upper
Devondan; 4 Liower and Upper Carboniferous

SYSTEMATIC DESCRIPTION

Genus CALCIFOLIUM Shvetzoy & Birina, 1935
Type species: Calcifolium okense Shvetzov & Birina, 1935
Diagnosts: Thallus compobed of tabular calcareous gtems provided each with trensversal

lateral plates. Stem wall with a system of peralled channelg of constant dlameter branching
dichotomously in lateral plates. ’

Remarks, — "I_‘h'l'xsbfar, only a single fragment of the _su!_'fz_me. of Calcijolium
oleaf” has been illustrated (Maslov 1956, Pl 9, Fig. 4); while all the other
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{llustrations are micrographs of thin sections. Therefore, descriptions of the genus
deal mostly with a hypothet:.cal reconsttuctitm of the alga, and interpretations
prevail commonly over the actual morphological characteristics. Consequently, ihe
descriptions are largely incompatible with one another. .

Calcifolium okense Shyetzov & Birina, 1935
(PL. 1, Figs 1-4; PL 2, Figs 2-4; and Pl 3, Fig. 3)

1085, Calcifolium okeme n. sp.; Shvetzov & Bl:rina p. 20-—31, Pl 4, Figs 11—12 and 1418
(non Fig. 10).

1888. Calotfolium okense Shveizov & Birina; Maslov, p. 8384, PL 8, ¥Figs 1 and 3—7; PL 9,

' 'Fige 2-5; Fl. 10, Figa 1 and 3-5; Text-tigs 7 and 9.

1958. Calcifolium bruntonense m. ep.; Johmson, p. 185—157, Ply 30-31 and Text-ig. 3a-b.

1065. Calcifolium okense Shvetpov & Birina; Burgess, p. 193, Pl, 21, Figs 1-5.

19M. Calcifolium okense Shvetzov & Birina; Hailett, p. 87, Pl 1, Figs 3-4

1975. Cajcifolium okense Shvetzov & Birina; Mamet & Roux, p. M.:Pl.lo.l"igsl-n'

" PL 11, Pige 1-8 and 9.

1975. Caleifolium okense Shveizov & Birina; Perret & Vachard, p. 26458651, Text-figs BN.

1071. Calcifolium okense Shvetzov & Birina; Mamet & Roux, p. 244—264. Text-figs 11—12.

1977, Calcifolium okenss .Shvetzov & Birina; Perret & Vachard, p. 49—53 PL 10 Figs 8—4
and 6; Text-tigs 2426 [cum. aun]

Description. — The invesﬁgated specimens show the diagnostic features of
the gpecies viz. @ single row of pores at the margin of flaf thallus' (Pl. 3, Fig. 3),
and a ring of pores in cross section of stem tube (Pl 2, Figs 2-—4). The dimensions
of particular morphological elements are as follows: '

inner diameter of stem tube 300500 u
diameter of stem-wall chenmels 10— 30 4
chantel spacing S W—Bp
thickmess of lateral pletes 60—100 u
angle of chamnel braching 10— 20°

The measurements approximate those given by Maslov (1956) confirmed also
by later workers (see synonymy). .

Remarks. — Among the morphological characteristics making up a difference
between Calcifolium bruntonense and C. okense, Johnson (1858) mentioned the
langer size of the former species, f.a. its stem-tube diameter ranging up to 1,000 .
This disagrees however -with Johnson’s (1958) illustrations; all of which show
actually specimens atiributeble to C. okense. The other diagnotic features
proposed for C. bruntonense by Johnson (1958), as e.g. nearly parallel channels in
lateral plates and specificity of branch arrangement in central stem, seem 4o
be far from objectively recognizable and may actually be largely dependent upon
more or less mndom orientation of thin sections. Therefore, the present author
follbws ‘Mamet & Roux (1975) in. considering C. bruntonense as a junlor synonym
of C. okense.

Occurrence. — In Poland: uppermost Viséan (V3c) possibly to the lowermost
Namurian (Parczew-Wilodawa region, Lublin Upland).

Calcifolium punctatum Maslov, 1956
(Pl. 2, Fig. 1 and PL 3, Figs 1-2)

1935. Calcifolium okense n. sp.; Shvetzov & Birina (partim), Fl. 4, Fig. 10.
1958. -Calcifolium punctetum o. Ep.; W.pw—a.ﬂa,mzmn.m1.mamm.
Fig. 2. .
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1088. Caleifolum punctatum Maslov; Burgess, p. 194—185," Pl. 22, Figs -1—8.
197. Calcifolium punciotum Maslov; Hallett, p. 875, PL 1, Figs 5—6. .
1875. Colcifolium punctatum Maslov; Mamet & Roux, p. 1655—166, Pl 11, Figs 4-9,

Remarks. — A considerablé morphological variability recorded in Calcifolfum
punctatum explains why no reconstruction of this species has thus far heen
presented. No doubt that the most meliable element of such a. reconstruction would
be the stem berause its cross section (see PL 2, Fig. 1; cf. also Mamet & Roux
1975, Pl 11, Fig. 7; Burgess 1965, PL 22, Fig. 4) and dichotomous branching
(cf. Pl 2, Fig. 1 and Pl. 3, Pig. 1) seem to be quite well recognized. .

Occurrence. — In Poland: uppermost Viséan (V3c¢) possibly to the lowermost
Namurian (Parczew-Wlodawa region, Lublin Upland).

RECONSTRUCTION OF CALCIFOLIUM AND ITS TAXONOMY

In the original description of Culcifolium, the authors of the genus
(Shvetzov & Birina 1935) considered it as comparable to.the Recent
codiacean genus Udotea. Maslov (1956) described the both of the in-
-vestigated species and presented a few distinct reconstrictions of the
alga; accordingly to him, the most plausible hypothesis is that the central
stem encrusted the substrate and gave the origin to lateral plates
showing each a system of dichotomously branching channels (the plates
themselves could also split each into two layers). The above’ presented
idea is followed by the interpretation (see Text-fig. 24) given by Mamet
& Roux (1977). All the students referred above to assigned Calcifolium

SPICULES-CONTAINING PART

Fig. 2. Reconstruction of Calcifolium: A — according {0 Mauwc, « swwua wou),
B — according to Perret & Vachard (1877) :
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1 — Calcifolbum okense Shvetzov & Birina; oblique section of the lateral plate; borehole
Rudno (depth 786m), X110

2 — Calcifolium okense Shvetzov & Birina; tangential section of the lateral plate; Rudno
(depth 760 m), X45
8 — Calcifolitum okense Shvetzov & Birina; oblique section of the stem-tube; Rudno (depth

760 m), X60
¢ — Calcifolium okense Shvetzov & Birina; tangential section of the lateral plate and
tramsverse of the stem-tube; Przewloka (depth 829 m), X80
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1 — Calcifolium punctatum Maslov; transverse section of the stem-tube at the branching
part; borehole Przewloka (depth 818 m), X50
2 — Calcifolium okense Shvetzov & Birina; transverse section of the stem-tube; Podedwo6-

rze 2 (depth 587 m), X100

3 — Calcifolium okense Shvetzov & Birina; transverse, slighty oblique section of the stem-
-tube; Przewloka (depth 818 m), X%

& — Calcifolium okense Shvetzov & Birina; transverse section of the stem-tube; Pode-
dworze 2 (depth 587 m), X100
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to the codiacean algae because- of its general morphological  charac-
teristics.

In contrast, Perret & Vachard (1975) -attributed Calcifolium to the
pharetronid calcisponges. Accordingly to this hypothesis, dichotomously
branching channels of Calcifolium are to be interpreted as equivalent to
a sponge water-system; and parts of thallus covered with a row of
pores, which is so typical of C. okense, are to be considered as equivalent
to the pharetronid spicule-bearing cortex. After the appearance of the
paper by Mamet & Roux (1975) who demonstrated clearly that the
pores were actually cross sections of the dichotomously branching
channels (cf. PL 1, Figs 2—4), Perret & Vachard. (1977) claim that the
channels of Calcifolium filled up with caleite had originally contained
fork-shaped spicules interconnected in form of the system characteristic
of the fossils under discussion. By this way, Perret & ‘Vachard "(1977)

refuted their earlier interpretation recallmg exlsten:ce of a- “system of .
watér channels. Perret' & Vachard (1975, 1977) denied also the existence
of central stem in Calcifolium, and the circulsr séctions of Calcifolium
thallus (regarded by other authors as sections through the stem) inter-
preted as an extreme turn of the thallus outwards (“ourlet”) up to its
fusion with a plate to form finally a widening (“embase”); circular
gections could also arise from oblique orientation of the section ‘plane
(see Tex't-ﬁg. -2B).

" None of thus far presented reconstructions:can be regarded: as
sufficiently supported by empirical data. However, the reconstruction
given by Perret & Vachard (1977) refers fo so many hypotheses -that
one can hardly recognize it for frue. Actually, the specimens’ ‘illustrated
in this paper (Pl 2, Figs 2—4) as well as:in other ones (¢f. Mamet &
Roux 1975, Pl. 10, Figs. 12 and 18) are suggestive of existence of a stem
tube instead of “ourlet”; furthermore, the origin and function of the
latter structure remain thus far unrecognized by the authors of the
pharetronid interpretation of Calcifolium. Dispiitable is also the. assump-
tion that the secondary calcite fill of the channels represents actually
spicules forming a cortex.

DISTRIBUTION OF CALCIFOLIUM

The investigated specimens of Ca.lczfolzum were found in the following
boreholes located between Radzyn, Parczew, and Wlodawa in the Lublin
Upland (see Text-fig. 1): Podedwérze IG-1, IG-2, IG-3, 1G4, IG-5, IG-6;
Wilodawa IG-1, IG-2; Lubiczyn IG-1, Lubieti 1G-1, Wyhalew IG-1, Rudno
IG-1, and Przewloka IG-1. That area was covered with the Late Visean
transgression onto the eroded sutface of Proterozoic to Lower Paleozoic
rocks (cf. Cebulak & Porzycki 1976). The Visean deposits are represented

6
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by ' terrigenous coal-bearing rocks interbedded with shallow-water.
carbonate-clayey rocks (Text-fig. 3). Carbonate beds range from 1 to
12 m .in thickness and are represented by organodetrital limestones with
variable contents of clay maiter. In the lowermost carbonate bed, corals .
prevail among the fossils, forming here and. there reef structures.
Higher in the section, corals disappear from the carbonate beds, replaced
with abundant crinoid trochites and fragmented brachiopod, bivalve,
gastropod, and -ostracode - shells. All the carbonate beds comprise also
a rich foraminiferal assemblage and conodonts. Biostratigraphical analysis.
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Fig 3. Frequence of Calcifolivin in the investigated boreholes: A —— Calcifolium
okense Shvetwov &. Birina, B — Calcifolium punctatum Maslov
1 Viséan earbonate rocks, 2 coal measures, $§ carbonaceous shales, 4 claystones, § mudstones,
[] sandstonu, 7 basement (Precambrlan and Palaeozolc, older than Viséan; c¢f. Text-fig. 1),
- J overlying Upper Jurassic limestiomes.
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of microfauna derived from two boreholes from the investigated area
(Podedwérze IG-2 including) permitted assignment of the strata under
discussion to the Paragnathodus nodosus Zone (= V3c), uppermost Viséan
(Skompski & Sobon-Podgérska 1980). Neither microfauna, nor spore
assemblage (Jachowicz & Jachowicz 1976), nor macrofauna (Musial 1976)
allow to recognize chronostratigraphic boundaries; on the other hand,
one can hardly establish any unequivocal lithostratigraphical scheme
which considerably hampers any time correlation of the investigated
borehole sections. '

A correlation tool is offered by the stratigraphical distribution of
Calcifolium, in parncular ‘the species C. okense. Both the Species
-discussed in “the’ present paper appear rapidly and in large amounts in
the investigated sections (Text-fig. 3). The proportion of Calcifolium in
a sample was estimated after the proportion of thin-section area covercd
with- algal thallus. As demonstrated by the diagram of numerical
abundance, the environmental - conditions most favorable for C. okense
occurred at the early and the latest stages of formation of the carbonate
beds. The amounts .of the species range up to 15% of rock volume in
samples of the respectlve carbonate beds, In turn, C. punctatum is much
- less abundant  in ‘the . samples; it. occurs mostly in the lowermosi;E
carbonate bed com'pr:smg the investigated -algae, whereas it becomes
very rare higher in the section and gradually disappears. One may
consequently claim that the appearance of C. okense and.the beginning
. of its flourishment mark a valuable correlation horizon in the Lower
Carboniferous in the investigated area.

The genus Calcifolium is also well known to show rather short
stratigraphical range and hence, it may be useful for chronostratigraphy
eventhough' its range varies a little among its students. Johnson (1958)
and. Hallett (1970) studied the carbonates in the uppermost Yoredale
Series, England, and noted that Cuglcifolium -ranged from the. Middle
Limestone to the Main Limestone (P;, to E; in the English goniatite
zonal scheme). Hallett (1970) noted also that C. punctatum disappears
already in the Underset Limestone (the highest carbonate bed assigned
to the Viséan), replaced with .C. okense ranging-up to the Namurian.
Perret & Vachard (1975, 1977) recorded C. okense in the uppermost
Viséan to lowermost Namurian (V3b to N inf) of the Pyrenees. Finally,
Mamet' & - Roux (1975) analysed: the stratlgraphical distribution of
Carboniferous algae in the West Europe, North Africa, the Ukraine,
Moskva region, and the Urals (cf. also Vdovenko 1969, Ivanova 1973,
"Koulik 1973), and concluded that C. punctatum ranges throughout the
uppermost ‘Viséan but is absent from the Namurian, while the acme
of C. okense starts in the uppermost Upper Visean (V3c sup) and ranges
up to the Namurian. Thus “far; the genus Caléifolium has not been
“recorded in the’ Lower Carbomferous of North Amer1ca in spite of the
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1 — Calcifolium punctatum Maslov; transverse section of a fragment of the thallus with
branching; borehole Przewloka (depth 829 rn), X70

2 — Calcifolium punctatum Maslov; transverse section of the fragmented thallus; Przewloka
(depth 829 m), X7

3 — Calcifolium okense Shvetzov & Birlna: transverse section of bifurcation of the stem-

-tube, and of the lateral plates; Przewloka (depth 821 m), X@&0
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common occurrence of other phylloid algae in that area. The strati-
graphical distribution of Calcifolium in the Lublin Upland fits thus well
to those recorded in other regions.

The last problem to be soled is the relationship between distribution
of Calcifolium and facies. Thus-far, the only analysis of the life environ-
ment of Calcifolium is that one given by Perret & Vachard (1977). The
latter authors claim that the organisms under discussion were restricted
to inter- and/or back-reef habitats somewhat deeper and more sheltered
than a proper reef. Accordingly to Johmnson (1958), Calcifolium is com-
monly associated with small-sized corals, crinoids, bryozoans, bivalves,
gastropods, and ostracodes. In the investigated borehole sections of the
Lower Carboniferous of the Lublin Upland, the lowest carbonate beds
comprise several reef structures lacking at all in the overlying Calci-
folium — bearing strata. This reef facies occurs however merely in
a few sections and hence, cannot be responsible for the total absence of
Calcifolium from the lowermost portion of the Lower Carboniferous
carbonates. One may therefore suppose that the appearance of the fossils
under discussion marks the lower boundary of the uppermost Viséan.

It is to be concluded that the acme zone of Calcifolium, in particular
C. okense, makes up .in the Lublin Upland a reliable, useful, and easily
recognizable correlation horizon of the uppermost Viséan (V3c).

Institute of Geology .
of the Warsaw University,
Al. Zwirki i Wigury 93,
02-089 Warszawa, Poland
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S. SKOMPSKI

‘GLON CALCIFOLIUM W PROFILACH DOLNEGO KARBONU
LUBELSZCZYZNY

(Streszczenie)

W utwarach weglanowych dolnego karbonu péinocno-wschodniej Lubelszezyzay
(patrz fig. 1) sbwierdzono wystepowanie glonu Calcifolium, reprezentowanego przez
gatunki Calcifolium okense Shvetzov & Birina omz Calcifolium punctatum Maslov.
Watpliwoéci w odtwarzaniu :postaci tego glonu i interpretacji funkcji speinianych
przez jego poszezegblne - fragmenty - (patrz fig. 2 oraz pl. 1—3) sprawily, .ze jego
pozycja systematyczna jest przedmiotem rozbieznych pogladdéw (zaliczanie do Co-
diaceae wéréd . Chlorophyceae, oraz sugestie o jego przynaleznosci do gabek. wa-
piennyeh). Analiza czestosci wystepowania obu gatunkéw Calcifolium w badanych
profilach (patrz fig. 3) wykazala, ze poziom rozkwitu Calcifolium okense Shvetzov
& Birina moina uznaé za dobry poziomi korelacyiny oraz istotny wskaimnik straty-
graficzny najwyzszego wizenu (V3c). '
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