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Algae Calcifolium !n the· Lower Carboniferous 
deposits of the Lublin Upland 

·ABSTRACT: Two species of the algal geDUS CalcifoUum have been recorded in the .Lower Cal'ibomferous cadxmates in bore-holes in. the Lublin Upland, eastern Poland. Acme zone of one of the speales, Calctfo1.ium okense Shvetzov & Birina, Is reoogniozed for indi.caJtive of the deposits of Late Vlisean age. 

INTRODUCTION 

'l'he phylloid algae (see Pray & Wray 1963) appear as an important 
group among diversified Early Ca1"boriiferoUs algae, due mostly to their 
short stratigraphic range, considerable significance for stratigraphy and 
fades ap.alysis, and sometimes also a roc'k-building role. The following 
genera are assigned to this group: Anchicodium Johnson, Archeolito
phyllum Johnson, Calcijolium S'hvetzov & Birina, Eugonophyllum Konishi 
& Wray, 8JIld lvanovia Khvorrova. Systematic positionaf some. of these 
genera appears highly disputable. ThiS is especially the cas~ with the 
genus Calcifolium investigated in the present paper. 1:n fact, the latter 
genus was attributed to the codiaoean algae by Shvetz()v & Birina (1935), 
wber€8S tPerret & Vachard (1975) resSll'ded -it as compairable to the 
pharetronid calcisponges. Despite this equivocality in the act~a1 
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 Polaixi, and to .analyse their distribu
tion in a few selected. borehole sectioDs in the northeast em Lublin 
Upland; eastern Poland {see Text-fig. 1). 

AcknoivZedg~entl1. ·. The . a.uthoo:ds greatiy indebted to Dr. S. Cebulak and J~ Soboi\-Po~6rska, 1.1&.,. bOth of the Upper Slies.ian Branch of the Geological Instdtute, fur mak:iDg available the mvestig&lted materIal. aB well as for their help in tile course of·tJle work~ The author is also grateful to Professor A. Radw~ki -for ,ius hi!1Pin·pr8Pal'ation of the final version of the text. . , 
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F.lg. 1. GeologIcal sketch map of the NE part of' the Lublin Upland (without 
Caioozolc, Mesazoic and Permian formations; after Poiaryski & Radwailski 1972); 

inset shows location ~ the area in Poland 
tnveeti8&ted · barllllplea ..... --.s w.Idl blaCk IIPOIB: P4 1. Poded.w6ne IG-1:, Pd. I Podedw6ne 

. IG-J. Pr E'lr1'lElWloka IG-1, WY Wybaolew IG-1 
1 Upper Jilocwnbrlab ~1!IIkSIaD); I CMIlbdao. OrdalVtclaa and SI1ouri8n: . 3 :wddle and Upper 

DevoIIoiIa; 4 UJweir aad tJR)er C«bOIIUeroua 

SYSTEMATIC DESCRIPTION 

Genus CALClFOLIUM Shvetzo:v & Birina, 1935 
Type species: Calcifolium okense Shvetzov & Birina, 1935 

~: n.uas ~ or · tabalu' oabIl'eoUII Bema proyfded Md1 ,.ab 1ftDI.VeraaI 
lateral p1IItea .......... 1WtIb a ~ 0: palral.l.el ~ of CCIUtMtt; dBDeter blWlcb1D8 
dlchotOlllOUBly In lateral ·plates. . . . 

. '. . 
Remarks.. - TJlus far, only a single fragment of the surface of CalcijoUum 

"leaf" has been musttrated' (MaaJov .1966, PI. '9, Fig. 4); ~liile all t"'e other 
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Illustrations are miCl'lOgraPhs of thin sed.lllons. Therefore, de9Crlptions of the genus deal mostly. with a hypothetical' re~DStruetiOll of . the alga, · and interpretations preWliJ coz:nrilori.1y over Ule aCtUal morphological cbaracleri9tics. Consequen.tly, the descriptions are la1'gely inoomDatible with one another . . 

Ccilcifolium okem~·Shvetzov & Birina, ~935 . 
(pi. 1, Fdgs 1-4; PI. 2, Figs 2-4; . and PI. 3, Fig. 3) 

1IIU. ca1cf.1olU£m okenae n. lIP.; Btivetzov 10 Bliina. p. . 20-21, Pl. 4, Fits 11-121 and 14-11 
(noIl ne· 18). 

INCl. calctfoUum oke,," Sbvetzov 1oB1rina; lIaalov, p. 83-6., PL 8, Fig, 1 and 3-'7; Pt 9, 1'. J~; lA • .ut, ne. 1 tal W: '1'~ ., and 9. 
1lIIi8. CGlCItoUum In'untoft.rure ID. lIP;; .JobIIaoo, p. ....., IP'IIJ JO-& aiid 'ra!t-f!g. 3/z-b. lIIIIIJ. CGlCI/oUum oJcena. 8bvetllOv · ... BJrme; Buqea, p. 1111, PI. Sl, 1'_ 1-0. 1l'1li. CGlCI/ollum okerure Sb'Vi!lbloV ... Elk'1Da; ~_, Po 8'11, 1'1. I, FdtIIr .... 
IIPrJ. C41cllollum ok.rure o/3bvetrDv ... BdriDoa; Mamet ... Bowt, p. :tM--.ta, 1'1. 10, I'1ga t~-: . . PI. 11. ~ 1-1 end 9. . 19'1li. CalclfoUum ok.",. Shvetzov ... Birlna; Perm 10 Vacbard, p. 284&-8811, Text-figs BN. 11'1'1'. Ca1c:lfolwm ok.RI. · shvinzov ... B1r1na; Mamet: ... BoUl[, p. S44--28t. Text-fiCs ll-U. 1lI'l'I'. Ca1etfoUum ok81l88 . Sbvetzov ... B1r1na; Penet: ... Vacbarc1, p. 4~, PL 10, Figil :11-4 and. 8: Text-figs 24--41 Iwm. IIIn.]. 

Description. - The investigated specimens show the diagnostic features of the ~es viz. a singJe row of /pores a't the m.a;rgin of flat tbaJlU8· (PI. 3, Fig. 3), and a ring of IPOres ;in 0l"0SB 'Sectdon of etem tube (Pl. 2, Figs . 2-4). The dimensions of part1cular tnol'poolQg!l.cai ~ts are aB :f.oll!owa: . 

11mBIt' "diameter of. IIteDl tube 
dLameter of .tem-ww.1Il cbaDne1s 
eboImI'le.l ~ 
1:b4cIm1_ of lIateNIl p1ates 
anale ~ chllllDe1 hnIIctlIIDC 

JOO....4iOO P 
10-10 P 
SO-4II ,. 

. lIil--.1oo ,. 
10- zoo 

The meas.urements approximate those given by Maslov (1956) confirmed also by later ~rkers (see synonymy). 
Remarks. - Among the mOl'lPBologlcal characteristics making up a difference be'l1ween CalcifoZium bruntonense ·ansd C. okense. Johnson (1958) mentioned the larger size of the for:mer s,pecles, t.a. its stemotube diameter nnging ,up to 1,000". This disagrees ·however · vdth JoOO'SOD'S (1958) illustrations; all of which show actually specimens attributable to · C. okenae. The other diagnotic features prO(pOSed fIOr C. b1'untonenae by JohDson (1958), as e.g. nearly pa'I'aUe1 tdbannels in laIbeml plates end speolfiC'1ty 01. branch arrangement · in eemra:l stem, seem to be fat' from QbOecitvely .recognizable and may actually be largely de(>endent upon more or less mndom or~entation (}f thin sections. Therefore, the present author 

follo~sMamet &: BOux (1975) in. considering C, . b'l'untoneme as a junior synonym 
of C. okenae. 

Occu'l'1'ence. - In Poland: UP!l)er'mOst Vi~ (\1&:) possibly to the J.owermost Namurian (Pa'l'czew-WlodaJWa region, IJublin Upland). 

Calcifolium punctatum Maslov, 1956 
(pI. 2, Fig. 1 and PI. 3, Figs 1-2) 

19311. Ca1cl/ollum okeRl. D. Bp.; Sbvetzov • Birina (JI4r«m), PL 4, Fig. 10. lf158.CaktloUum punctotum a. lIP.; MaAw, p. ~, iPL I, ~. 2; PIl. 9, ne. I.; IIDd PI. 10, na. s. . 
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1981. C41c1to'tum puflC!tlRum :araaIOVi B11rIJess,- p. IH-I811, -PI. J2, FI.glI -1-11. 
19'11i. Calclfo"um puncCatum lIIalllov; Hallett, p. 8'lIi, Pt I, Ji'1ga 11--6. 
11l'l5. CGl.cI1oltum punctatum IMa8lov; Mamet '" Boux, p. :111-1118, 1E'Il. lll, 'FiICB H. 

Remarks. - A coIlSoiderable morphological vairiability :recorded in caZciioliu.m 
puncfatum explains why no reconetr:uctlon of. 4lhi.s species has thus far been 
presented. No doubt, that the ~ reHable element of such a reoon~ion would 
be the stem because 'its cross se~ion (see Pl. 2, Fig. 1: cf. also Mamet & Roux 
1975, PI. 11, Fig. 7; Burgess 1965, Pl. 22, FiI.4) and dichotomous branching 
(et. Pl. 2, Fig. 1 and PI. 3, _:Pig. 1) seem to be quite well recognized. 

OCCUTTence. - In Poland: uppermost Visl!an (v3c) possibly to the lowermost 
Namurian (Pa!"Czew-Wlodawa region, LubM:n Upland). 

RECONSTRUCTION OF CALCIFOLLUM AND ITS TAXONOMY 

In the original description of Calcifolium. the authors of the genus 
(Shvetzov & Birina 1935) conSidered it as comparable to -the Recent 
codiac~an genus Udotea. Maslov (1956) described the both of the in
_ vestigated species aDd presented _ a few distinct - reconstructions of the 
alga; accordingly to him, the most pla~ble 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 )nterpretation (8ee Text-fig. 2A) given by -Mamet 
& Rou~ (1977). All the students referred ab9ve tQ assigned Calcifolium 

A B 

Fig. 2. Reooostruction of CaZcifoUum: -A - according -to M& ............. v ...... ~ ..... ,}, 

B -.:. accorrling to Perret & VacbaM (1977) 
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1 Caletfoltum okense !Shvet2>ov & Bi.rJna; tObUq ue section of the J.ater~ pla.te; borel.ole Rudno (dl\Pth 786m), XlJO I CaLci/otium okense Shvetzov & Bir.i.na; ·tangentia.l secWm of the lateral plate; Rudno (depth 760 m), X45 
S C~lclfoitum okense hvetzov & llli"J.n.a; oblique .section of the stem.~tUbe; Rudno (depth 760 m), X60 
• Caletfolium okense hvetmo.v & a;3lrina; !tangential section of the lateral plate and transveme of the tem~tube; lJ?;rzewloka (dE(pbll 829 m ), X.80 
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1 CaLctfottum punctatum Maslov; <transverse seotJ.on of the tern-tube at the branching 

part; bm'ehole Przewlolca (depth 818 m), X 50 

Z Ca!ctto!tum o~ense Shvetzov Bc J3iIUna; transverse sectLon of the stem-'tube; Podedw6-

me 2 (depth 587 m), X:]'OO 

3 CaLctfoLtum o~ense Shve~ Bc Birl.na; transverse, Sldgh'ty obl.lque sectl.on of the mem

-tube; przewloka (d~tb 8.U! m), X.90 

• Calcttottum o~ense oShve\tlJ()v &. Bil'lna; transverse sectdon of the stem-tube; pQde

dw6rze 2 (depth 58'1 m), XlOO 
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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 hypoth~is, 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. PI. I, Figs 2-4), Perret & Vachard, (1977) claim that the 
channels of .. Calcifolium filled up with ealcite ·'had origiIially contained 
fork-shapedspiwles interconnected in fontlof the , system chara,~teristic 
of the fossils under disCussion. By this. way, ;:perret & :Nachard -(1977) 
refuted their . earlier interpretation recalling eldSt.ence of a ·:'sYsteIn of ' 
water Channels. Perret' & V'achard (1975, 19'M) dellied al$o the existence 
of c~tral stem. in Calcijolium, and the ciI'Cubir secti~~ of Calci/olium 
thallus (regarded by other authors as sections through the· stem) inter
preted as an extreme turn of the thallU8' outwards ("ourlet") up to its 
fusion with a plate to form finally a widening ("emoose"); circular 
~ections could also arise from oblique orientation of the section' plane 
(see Text-fig. ,2B). . 
, None· of thUs far presented reconstructions •• can be regard.OO' as 

sufficiently supported by empirical data. '. However, the reconStruction 
given by P~et & Vachard (1977) refers .Jo so many hypotheses that 
one can, hardly recognize it for true. Actually,· the specimens 'illustrated 
iD. this paper (PI. 2, Figs ~) as well as :,:1D. other ones (Cf. Mamet & 
Roux 1975, PI. 10, Figs. 12 and 18) are ,suggestive' ,of existence of ·a stem 
tube instead of "ourZet"; furthermore, the orlgbl aDd function of the 
latter. structure rem'8in thus far unrecognized ',by the authorS Of the 
pharetronid iIlterpretation of Calcifolium. Disputable is also 'the. assump
tion that the secondary calcite fill of the channels represents actually 
;picules forming a cortex. 

DISTRIBtrI'ION OF CALCIFOLIUM 

The investigated specimens of- Cal~ifoli1i$ were found in the following 
boreholes located. between: Radzyn, . PaTcz~, and Wlodawa in the Lublin 
·Upland (see Text-fig. 1): Podedw6rze IG-l, IG-2, IG-3,IG-4. 'lG-5, IG-6; 
Wlodawa' IG-l, IG-2; Lubiczyn IG-l~ Lubien Id-I. Wyhalew l~-I, Rudno 
IG-I, and Przewloka IG-I. That area was covered with the Late VllIean 
tranSgression op.to the eroded surface of Proterozoic to LowerPaleozoic 
rocks (cf. Cc:muIak & Porzycki 1976). The Visean deposits ~re 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 min thickness and are represented by organodetrital limestones with 
v~iable contents of_ clay matter. In the lowetmost carbonate bed, corals 
prevail among ' the fQssi1s,. forming here and- there reef structures. 
Higher in the section, cora1s -disappear from the-carbonate beds, replaced 
with abundantcrdnoid trochites and fragmented brachioPo<i, bivalve, 
gastropod, and ,ostracode shells. All the carbonate beds comprise also 
a rich foraminiferal asBemblage and conodonts. Biostratigraphi~al analysis_ 

-PRZEWtOKA PODEDWORZE 2 

PODEDWORZE 1. 

01 - . -2 1B13 
_4 m 5 ~!:::~~~~:it6 

I11III7 -

WYHALEW 

20% 15% 

Fig. 3 .. Ft~uence of CalcifoZium in the investigated bOreholes: A - Calcifolium 
okense- Shvet\ziov & . .Birina,B - CaleifoU'Lrn:~ punctatum Maslov • 

1 VlB~n carbonate rocks, ,. coal _ measurt!ll, :I carbonaceous shale!!, • claystones, S mudStones~ 
6 BaDdstones,' 7 biuiement (~~ambr1azi and Palaeozo1c, older than VlBt!an; cl. Text-flg. 1). 

- . .1 over~ UppB Jura-c 1lmeStlanes 
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of microfauna derived from two boreholes from the investigated area 
(podedw6rze IG-2. includiD.g) permittecJ. assignment of the strata under 
discussion to the' Paragnathodus nodo8U8 Zone (-' V3c), uppermost VlSean 
(S~ompski & Sobon-Podg6rska 1980). Neither microfauna, nor spore 
assemblage (Jachowicz & Jachowicz 1976), nor macrofauna (Musial 1976) 
allow to recogni~ C'hronostmtigrapbic 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 ds offered by the stratigraphical distribution of 
Calcifolium, in particular . the specieS C. okense. Both the Species 

· discussed in ' the . present Pll'Per 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-~ection area co~ercd 
with· algal thallus. As demo~trated by the diagram of numerical 
abundance, the environmental' conditions most favorable for C. okense 
occit:rred at the early and the' latest stages of formation of the carbonate 
beds.. The amounts . of the species tange up to 15010 of rock volume in 
samples Of the reSi>ectivecatbonate b$, In turn, C. punctatum is much 
lesS abUlldant ' in . the .. sampleS'; it· oCcurs mostly in the lowermost 
(!arboD1ite bed c.ompri$lg the investigated algae, wherea's it' beco~es' 
very rare higher in .the section and gradually disappears. One may 
consequently claim that the appearance of C. okense. and. the beginmng 
of its flourishment mark a valuable correlation horizon in ' the' Lower 
Carboniferous in the investigated a:rea~ 

.The genus Calcifolium is alSo well' known to .show rather short 
stratigraphical range and hence, it may. b~ useful for chro~ostratigraphy 
eventhuugh' its range varies a little among its studenm. Jebrison (1958) 

• I 

an~ Hallett (1970) studIed the carbonates in the uppermost Y'Oredale 
Series, England, and noted that Co.lcifolium · ranged '. from the,. Middle 
Limestone to the Main . Lirilestone -(Ph; to El in ' the English goniatite 
zonaIscheme). Hallett (1970), noted also that C. "punetatum disappears 
a:!.ready in th~ . Underset Limestone (t~e highest carbonate bed aSsigned 
to, tp~Visean), ireplacedwitli .C. o~e?'l$e rang~g "up to the N~urial1. 
Perret & Vachard (1975, 1977) .recorded C.okense in. the uppermost 
V4seMl to lowemlost NamuriEm(V3b to N inf)of the pyreneeS. FinaUy, 
Mamet· -& . RoUx (1975) . analysed ' the ' st,ratigraphical distribution of 
Carboniferous algae in the West ' 'Eur~, North Africa~ the Ukraine, 
M06TltYa region, and the Urals (cf. also Vdovenko 1969, Ivanova 1973 •. 

· Koullk 1973), and concluded that C. punctatum ranges throughout the . 
uppermost 'Visean but is' . absent fr.om the .. Namurian, while the acme 
of C. okense starts in the uppermost UpP6r Yisean (V3C sup) and ranges 
up·'.to .. 'th~ Namurian. Thus 'fB:rj the genus CaU!ifo1ium has not been 

· recorded hi the' Lower CarboniferoUs of North America ' in spite of the 
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1 Catcl/ollum punCCatum "'; transverse sedlon of a Uagment 01 lJIe thallus with branching; borehole PrlZeWlOka (depth 829 rn), X7D 
Z - CaLctloltum punctaCUm "'; tr.ansv_ lSeetion of the fragmented thallus; Pczewloka (ileptih. 1129 m),X70 
• Calct/oUum OMn.!I8 vClt2:ov & Blrina: tra.nsv se section of b\(urcat.lon of the stem· -tube, and of the la1erel pla.tes; Przewwka (ilepth 821 m), X8D 
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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 Calcijolium and facies. Thus·far, the only analysis of the life environ
ment . of Calcijolium 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 Jobnson (1958), Calcijolium is com
monly associated with small-sized corals, crinoids, bryozoans,biv8!ves, 
gastropods, and ostracodes. In the investigated borehole sections of the 
LoWer Carboniferous of the Lublin Upland, · the lowest ca~OOnate 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, ca~ot be responsible for the total absence of 
Calcijolium from the lowermOst portion of the Lower Carboniferous 
carbonates. One may therefore suppose that the appearance of the fossils 
under cliscussion marks the lower boundary of the' uppermost ViSean. 

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

. I 

Institute of Geoloay . 
of the Warsaw University, 

Al. Zwirki i Wigury 93,· 
.02-089 Warszawa, Poland 
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S. SKOMPSKI 

'GLON CALCIFOLIUM W PBOFILACB DOLNEGO KABBONU 
LUBEL8ZCZYZNY 

(Streszczenie) 

W 1ttworach w~glanowych dolnego kar:bonu .p6mocno-ws-chodtllej LubelsZczyZllY 
(patTZ fig. 1) silwiermoo wyst~powanie glonu Calcijoli'll.m, ~re'1;entowanego przez 
gatun.ki Calcijoli'll.m okense Shvei;zov 1& Birina oraz CalCijoZi'll.m p'II.nctat'll.m Maslov. 
W~tpliwoOOi w odtworzaniu :postacl tego glonui inte~oji funk.cji spcl:nianych 
przez jego poszoieg6lne' fragmep.ty . (patrz fig. 2 oraz pl. 1--3) 8pl'awily,Ze jego 
pozy;cja systematycma ·jest przedmiotem ll'oZlbietnych pog~d6w (zali.czanie .do Co
diaceae w§r6d·· Chlorophyceae, or~z suge~tie 0 jego przynalezno§ci do gl:lbe.k, wa
piennych). Analiza ~!ItoSci wysl:@owania OIbu gatunk6w Caldjoli'll.m w .ba.danych 
profilach (patTz lUg. 3) rwyikazala, ze poziom rozkwitu caZcijoUum okense ShvetZov 
& Birina moma uznac iZ8 dObry pozioni korela'CYjny oraz dst-otny wskaini.k: straty-
graficzny najwyt&zego .wi~enu (V3c).· '. 
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