
Vol. 23, No. 1 

WIESLAW BILAN & JAN GOLONKA 

acta 
geologica 

polonica 

Warszawa 1973 

Upper Devonian/Lower Carboniferous 
calcareous algae from the Fore-Carpathian 

Depression 

ABSTRACT: The calcareous algae occurring in deposits at the boundary between 
the Upper DeVlOllian and Lower Carlboni!ferous which has been reached in boreholes 
located .in the Fore-Car!pathian Depresslion (Southern Poland), are represented by 
twenty species ,(including six new ones) of RhodophY'ta, Chlorophyta, Charophyta 
and Porostromata. These algae throv·e in a shallow-water marine basin, probably 
in a back-reef enviTonment. As appears from their succession !in prOfiles, these algae 
may be usefU[ for stra'tligratPhic correlation of the late-Pa'leozoic deposJJts of the 

Fore-Oarpathian Tegion. 

INTRODUCTION 

Theealeareous algae, Ib~onging to the Rhodoppyta, Charaphyta, 
Chlorophyta and ParostrOlIllata, !Were fO'llnJd in t'he Upper Devonran/Lower 
CarIboniferous deposits in Bratlrowice 1, Gumnistka 1, Niwki 3, and Ta'r­
nOw 19 Ibore!holes located in the Fore-Carpa1Jhian Depression !between DI:l­
ibrorwa Tarnorwska, Tam6w; M'ielec 'anid Rzesz6W (Fig. 1). The oIbserva­
tions were condueted in thin sections put within the prese!IJ.t writers' 
reach by MTs. R. Zajl\c f,rOlm the Geologioa1 Institute whom 1Jheyex:press 
their g!ratitude. They also feei indebted to Docent S. W. Alexanldrowicz 
for his helpful !remarks. 

STRATIGlRAPHIC POSITLON OF ALGAE-BEARING DEPOSITS 

Sev.eral iborinrgs indieatmg the pre'Senlee ·df L'ater Paleozoic deposits 
overlaid by Mesozoi1e anld Miooone fo:rnnations have recently been made 
in the area of the 'Fore-Carpathian Depression. The OCCU'lTence of tral'lsi-
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Geological sketdh map with location of the sample-bearring boreholes (Caenozoic de­
posits omitted); the 'inset shows situation of the 'region in Southern .Poland 

1 Cretaceous, 2 Jurll8l1c, 3 Triassic, 4 Carboniferous, 5 Devonlan, 8 Precambrian; A northern 
margin of the Carpathian nappic zone, B major faUilts 

tional Devoniam. .... Carl:xmiferous beds has hoce been found ~ocally (cf. Za­
kowa 1968). 

Most of the algae descrlbed (cf. B'flan, Golonka & Zajl\c 1972) occur 
in fue Gumn'iska 1 and Niwki 3 ibolI"e!holes, where Ithe limestones contailn 
micrOlfOSsils from the ibo'UndaiI"y of the Fa'Inenn~an and Lower Carbonife­
rous :(GOilonka & Zajl\C 1972). PaTachaetetes paleozoicus (Maslov) Pia and 
OTtonella tarnoviensissp. n. were found in the Tarn6w 19lborehole in the 
unstratified Lower Ca1l'bouiferous depoSits. A single speci!men of Acicula­
ria sp. was !found in the Bratkowice 1 bor'ehQle in the TO'llrnaisian dep:osits 
(cf. Czarnecki & Kwiatkowski 1961). 

HISTORY OF STUDIES ON THE UMBELLINA 

The systemati!c position of the :forms previously ~escrrbed under 
the name UmbeUa has for several yeam been subject of d:Lscussion. These 
microfossils were considered as foraminifers of the family Lagenidae (cf. 
Li)pina 19150, Reitl'inger 1954, By'kova 1955, F1ursenko 1959, Konoplina 
1959, and others), Nodosinellidae (Loeblich & Tappan 1961, Ozonkowa 
1962, Rioh 1'9'65, Toomey 19,65) 'Oir Parathu(["amminidae (Conil & Lys 
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1964). They were also assigned to Calcisphaera (LomIbard & Montayne 
1952, Konishi 1958, Coni! 1961). Recently, convincin;g a:rgUlments have 
been supplied for their assignment to the Charophyta. 

Miklulkho-Maklay (1961) called 'attention to the similarity in mor­
phology occurring between the Umbella 'and Charophyta (Trochiliscales). 
He considered in fact that their ooC'Urrence in the Paleozoic detpasits for­
med probably under the conditions of low salinity allows one 1;0 suppose 
that they Ibelong to the Charophyta. 

Chuvashov (1965) 'compared the structure of wall of foraminiferal 
tests with that of the al'eolae of oospores. The wall of the Umbella had 
orlgina!}ly a concentric structure. The character of the structure of wall 
and the presence of an apicalUd induced that author to assume that the 
Umbella were fetuses or ,reproductive organs of plants. 

Poyatkov (1966) found that the Umbella make up external coatings 
or utric1es of oospore. This author compared the structure of tq,e walls of 
foraminifer tests, gyrogonites and utricles. The differences between them ' 
are maTlked in the detail ID the microstrudure of the outer, light-colored 
layer. 

Accordi'ng to Maslov (1947, 1956, 1961, 1966), 'fue basal aperture in 
gyrogonrites is ,covered with a Ibasa'l plug. The presence 0I:f such plug was 
also found by Poyarkov (1966) in the representa·tives of Umbella mica 
~oyark In the representatives ,of the genus Umbella s. s., the apical aper­
ture is covered with a lid (PoyaI"kov 1966), which was also indicated by 
Lipina (1950), Bykova (19,55) and Chuvashov (1965). 

Reitlinger (1966) acknowledged theassignlment,of Umbella to the 
Charophyta. This author called attention to ·certain specimens determined 
by Bogush & Yuferov (1962) as Umbella and which in her :opinion make 
up different organic rema'ins (Calcisphaera?). According to Reitlinger 
(1966), specimens assigned by Coni! (1961) to Calcisphaera should be as­
signed to Umbella. 

Aj'zenverg & Brazhnikova (1966) assigned Umbella to a.lgae, bU1t did 
not state precisely their systematic position. The assign'menrt of Umbella 
to Charophyta was ·considered by Mamet (1970) as correct. 

Loebl'ich & Tappan (1961) called 'the attention to the fact that the 
name Umbella was already used for the molusc Umbella d'Or'bigny, 1841, 
and suggested the application of the name Umbellina. Mamet (1971) em­
phasized that Umbella was first assigned to Charophyta (Miklukho-Ma­
klay 1961) about a mon:th later. Referring to the rules ID the botanical 
nomenclature code, Mamet indicated Umbellina Loeblich & Tappan as 
an appropriate name ·and expressed the opinion that the taxon U mbella 
Maslov should be d'isca,rded. 

Recently, several new spedes of the Umbellinaceae have :been des­
cribed by Brazhnikova & Berlshen'ko (1971) from the Tournaisian of 
Donibas. 



152 WIE~AW BILAN & JAN GOLONKA 

REMARKS ON THE TAXONOMY OF THE UMBELLINACEAE 

The fO'llowing diagnosi,c Ipal'la'meters of the utricle .of UmbeUina 
were mentioned 'and Icharacterized 'by Poyarkov (1966): 

(1) the presence and chara'cter of sculpture on the surface of utricle; 
(2) the presence of a basal knob; 
(3) the form of utricle and its internal space; 
(4) ,the dimensions of utricle and its particular parts; 
(5) the character of the structure of tlhe apical and basal parts. 

The character of external morphol.ogyand presence or absence of 
the basal !knoib 'Were named by this author as chara'cters decisive of the 
generic a:ssi'gnment. The type of the scu'lpture of utri·cle, its form and 
the form of its internal space and basal knOlb, the structure of the basal 
part od: utricle, as well as its dimoosions and the dimensions of its par­
ticular part'S are specific characters (P.oyarkov 19'66). 

Poyarkov (1965) distinguished three genera: Umbella Maslov and, 
new .ones,Quasiumbella nad Ellenia, which he assigned to the family Um­
bellaceae FUTsenko. The new species described in the present paper, i.e., 
Umbellina nivkensis sp. n., having a !basal kn.ob and roughnesses on the 

a b c 
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LD 

Fig. 2 

Main taxonomic features 'Of the utricles in longitudinal sections for the genera: a -
UmbelZina, Ib - QuasiumbeUa, c - Ellenia 

LD utricle dlameter, LU utricle height, LDO internal diameter of utricle, TU wall ,thickness 
of utdcle, TUO rth!c~n_ of the Imternal Layer of wall, AO diameter of apical apertlUlre, BO 

diameter of basal aperature, LB height of basal knob, LR rib height 
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. externall surface of utricle, displays, however, characters which it has in 
common with the genera Umbellina and Ellenia. A similrur character of 
morpholOgy is also recorded i!:m Umbellina sp. 8 Ajzen. & Braz. and Elle­
nia aculeata Berch. Some specimens of Umbellina bella Maslov also have 
a sculipture on the suTiace of utricle. This may be seen, for instance, in 
BJ1k{)IVa's drawLngs {1955, Plo 14, Figs 3--4 and 6-7), in which small. 
irregularly distributed nodules are visiible on tpe su:dace of utricle. 

It should !be stateid that Ellenia (BJ1k.) and E. ollaria (Byk.) have 
in their basal parts a distinctly th'ickened wal'l iI'esernbling a basal knob. 
This is visible in the illustrations of the author of this species (Bylrova 
19,55, Fl. 14, Fig. 5) ami in the photograph of Umbellina ollaria presented 
by Chuvashov (1965, PI. 28, Fig. 3). The pr'esence of the thickening of 
the wall in the Ibasal part anid, at tlJ.e same ti!:me, of the sculpture are 
also displayed by Ellenia poyarkovi sp. TI • 

. A distinction of a new genIUs marked !by the presence of the basal 
. knob and, silmultaneolUsly, of the sculpture does not seem to 'be necessary. 

sinlce the poSition 0[ such a hypothetical genus ,would be vague in relation 
to both U mbellina and Ellenia. The Iboundaries Ibetween such three taxons 
would not !be more distinct than those Ibetween,:t;he genera Umbellina and 
Ellenw. after the assigning to the former of utric1es with a basal knOb and 
sculptured S'UT':face and to the latteiI' of sculptu~ed utri'Cles sometimes ha'V­
ing certain elements of sculpture in the form of a basal knob. 

The determination of a mutual ,relatioQnship of thus defined genera 
(apart from 'their otheT characters mentioned by the authors of the 
genera) resiolves itself 'toO a precise definition of a diffeLI'ence !between the 
basal knob and other elements of sculipture similar to it: 

(1) the 'basal knob is situ:ated in the iJower part..of utricle .opposite ,the 'apica'l 
aperture; differently situated thlck:en.ings 'Of the 'Wall sh'OuIld be considered as ele­
ments of sculpture (e.g., Enenia poyarko'Vi sp. n.); 

. (2) the width of the basal knob in its upper part is approximately equal to the 
diameter of utricle; elements of sculpture of utricle (e,g. ElZenia famerna and E. olla­
ria) are narrower; 

. r(3) ,the basal knob is frequently extended downwards as, e.g., in Umbella bash­
kirica (Byk.) in a phocto in Poyarkova's paper (PI. 2, Fig. 11) 'Or Iin the specimens, 
illustrated !by Toomey (1965, Pa. 24); this character is not recorded an ribs Which. 
occur on the surface of utricle. 

The amOlUnt ·of the material studied and the spatial orientation .of 
sections laTe of a decisive importance to a proper determination of such 
ta~onomic !parameters as the basal Iknolb and the soulptu're ,of the sur­
face of utricle. PoyaI"kOlV (1966) found thart; 'Utrides should he studied 
only 0!l1 ilongitudina:l or approximately [ongitudinal sections. Since in 
this position such mOT[phological elelIIlents of utricle a:s longitudinal ribb­
ing, nUmiooT and shape df 100000gltudinal ribs aTe not always visible, such 
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a view 'is not cor-rect.The . u tricles 'should ibeexamined on variously 
.oriented sections, although admittedly longitudinal sectiorns are of' the 
greatest importance. 

SYSTEMATIC DESCRIPTION 

Type Charophyta 
Family Umbellinaceae 

Genus UMBELLINA LoeIblich & Tappan, 19·61 
Umbellina nivkensissp. n. 

{PI. 1, Figs 1---:2; PI. 3, Figs 2-3) 

Holotype: specimen figured in PI. l,Fig. 1. 
Type horizon: Upper Devonian/Lower Carboniferous tra'llSitional beds. 
Type localtty: Niwki 3 borehole near Dllbrowa Tarnowska, depth 2,449.1-2,455m. 
Derivatton Of the name: ntvkensts - found in a borehole near the locality Niwki. 

Material. - Six specimens (sections varying in spatial orientation). 
Diagnosis. - Interna:l space of utricle plano-oval or round in outline; basal knob 

not very high, shaped like a truncate cone; S>U1'faICe of utride uneven, wdth slight 
1;hickenings of waN. 

Description. - A utricle oval in outline, with a distinct 'although not very high 
basal knob shaped like a truncate cone. The 'external S'Urface of utri-C'le uneven, with 
several not very high thickenings of wall. Intern'al space plano-ova'l or round in 
outline. The wall of utricle bilamlinar. Internal 'layer dark, microgranular, very thin. 
'External layer light-colored, variable in thickness, With a radiai-fibrous micro­
:structure. 

Dimensions (in ,...m): 

Holotype 

diamete1' of utr<lcle 605 
height of utricle 710 
diameter of internal space 444 
height of internal space '370 
thickness of utricle wall 70--120 
diameter of a'pical aperture 
height of basal knob 268 

Other specimens 

4110---550 
425-517 
330.-390 
294-344 
30--120 

160 

Variability. - In the material observed, the variability is caused prima'rily by 
a variable orientation of sections. The situation and height of roughnesses on the . 
.surface of utricle are the most variable elements. 

Remarks. - The species rnsplays a simdlarity to U. bashkirica Byk. var. magna 
Poyar'k., from which lit differs in an uneven surface of utricle, variable thickness of 
wall 'and shape of ba.sal knob. From Umbemna sp. 8 Aj,Zen. & Braz. it differs 'in the 
shape of dnternal spa'Ce and character of seu1lPture, from U. bykova RelitI. var. grandis 
Reitl. in mmensions, shape of internal space and basal knob and uneven surface of 
lltricle and, finally, from o1Jher spedes -of the genus UmbeZZina in an uneven surface 
.of utricle or in dimensions. 

Occurrence. - Niwki 3 bor ehole near D~browa Tarnowska, depoSJits of 
indefinite age ibetJween ' the Upper DevoIliian and Lower Carboniferous, depth of 
2,449.1-2,455 on; Gumndska 1 Ib<irehole near Tarn6w, Devonian-Carbollliferous 
transitionallbeds, depth 3,130-3,136.8 m. 
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Various sections of the utricle in UmbeUina nivkensis sp. n. 
A-A oblique seetion, B-B and C-C transverse sections, D-D longitudinal section 

Umbellina d. pugatchovensis Bykova, 19·55 
I(PI. 2, Fig. 6) 

Material. - One specimen. 
Description. , - Utricles of an oV'al form w1ith smooth surface. Internal space 

round in outline. Thickness of wall lincreasing in the basal part of utride. Wall 
bilaminar. Internal layer darIk, microgranular in structure, eonsiderably thinner than 
the external layer which lis ti,ght-colored and radial-fibrous Iin microstructure. 

Dimensions (in p.m): 

diameter of utricle 
height of utricle 
diameter of internal space 
height of internal space 
thickness of wall of utricle 
height of basal knob 

Specimen 
described 

169 
184 
110 
101 
18 
4e 

Range of variability 
acc. to Bykova 

lliO-480 
100--770 

18-28 
47-100 

Remarks. - The specimen is in principlecoIltadned wathdn the variabiility 
range given by Bykova (1955). Despite a distinct simtlarity to U. pugatchovensis 
Bykova (cf. Bykova 1955, pp. 41-42, PI. 11, Fdgs 1-3; Ohuvashov 1965, p. 88, PI. 28, 
Figs 4-7), the specimen under study has Ibeen marked "cf." since it is a diagonal 
section. This mct seems to be reflected dn the difference in the ~hape of internal space 
observed between the holotype and the specimen described. ' 

Occurrence. - Gumniska 1 porehole near Tarn6w, Devonian-Carboniferous 
transdtiona'l beds, depth 3,200.3-3,202 m. 
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MateriaZ. - One specimen. 

Umbellina sp. A 
(PI. 3,Fig. 4) 

Description. - Basal]. knob wMe,slightly extending downwards, shaped like 
a crown with three !regularly distrjJbuted protuberances. 

Remarks. - The specimen displays a cooain simdlarity to the basal knOb of 
the utrdde presented by Toomey (1965, PI. 24, Fdg. b). 

Occurremce. - Gumniska 1 borehole near Tarn6w, Devonian-Carboniferom 
transdtiona'l beds, deptlh 3,130-3,136.8 m. 

MateriaZ. - One spec.imen. 

Umbellina Sp. B 
(PI. 1, Fig. 3) 

Description. - Basal ,knob 'Wi!de, !relatively low, with two ~1O'W, sharp protu- . 
berances. 

Occurrence. - Gumniska 1 borehole near Tarn6w, DeV'Onian-Carboniferous 
transitional beds, depth 3,130-3,136.8 m. 

MateriaZ. - One specimen. 

UmbelUna gp. C 
(PI. 3, Fig. 1) 

Descriptian. - A utr~cle round dn outline, wtLth a basal !knob extending 
downwards. Internal &pace round. Wall of utricle 'bnamiruH'. Internal layer dark. 
microgranUlar, relatively thick, but Jt thdckness is variable. External layer IIdgth­
-colored, thicker, radial-fibrous in microstrudure. 

Dimensions (in ""m): 

dfameter of utricle 
height of utricle 
diameter of internal lIPace 
heighlt of internal space 
thickness of wall of utricle 
thick.ness of internal layer 

14'1 

370 
147 
160 

25-120 
10---e0 

Remarks. - This is a diagonal section not passing through the apIcal aperture 
and, {!onsequently, the Ibasail knob is ma!l"ked only fragmentadly. 

Occurrence. - Gumndska 1 borehole near T8il'naw, Devonian-Oal1boniferous 
transitional beds, depth 3,130-3,136.8 m. 

Genus QU ASIUMBELLA Poyarkov, 1965 
Quasiumbella nana (Reitlinger) Poyarkov, '1966 

'(pI. 1, Fig. 7) 

1954. Umbelta nana Reitlinger; Reitlinger, p. ·76, Pt 32, Fig. 12. 
1964. Umbetta cutis Coiul & Lys; ConU & Lys, pp. ~9, PI. 5, Fig. 44. 
1966. Quastumbetta nana (Redtlltnger) Poyarkov; Poyarkov, p. 1118, Pl. 1, F'Igs 2, 5. 

Material. - Two specimens. 
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Dimensions (in "m): 

Ranges of va.riabilit~ 
according to 

Parameters oConU Specimens Reitlinger & Poyarkov 
a b 

diameter of utricle 
height of utricle 
'diam. of internal space 
height of internal apace 
thickness of wall 
diam. of IllPical aperture 

~60 

160 
129 
.14'1 

20 

184 
211 
l!38 
156 

25-35 

Lys 

140-460 160-a50 200-251 
170-a00 100-250 206-380 

14&-1ll0 105-193 
14&-210 U8-202 

12-20 15-20 25-34 
130 6'1 

Remarks. - Thespeaimens are in conformi:ty with the descriptions of Reit-
linger (1954) and POYln"kov (1966). A new species U. C'Utis was erected by Condl & Lys 
(1964); the utricle and Us internaQ space in which do not differ in form and 
dimensions from Q. nana (Reitl.). The only difference is observed in the size of apical 
aperture, wh~ch, however, does not seem .to be a suffieient basis for separating a new 
taxon, the more so as the diameter of the apical aperture depends to a oonsddera.ble 
degree on the orientation of section. 

'Groups UmbeUa nana and UmbeUa? lagemijormis were separated by Reitlinger 
(1966) kom five morphologicall. groups. Q. nana (Reitl.) was assigned by Mamet (1970) 
to a new genus Lagenumbella. He also acknowledged U.? lagenijormis to be a genotype 
of t'his genus. The form of utricle and its internal space in Q. nama (Reitl.) display 
a symmetry and do not have features ehamcterlstic of lageno-shapedUJtricles of the 
genus LagenumbeLla Mamet. 

Occurrence. - Upper Frasnian of the Russian Platform (Reitlinger 1954) and 
Lower Famennian of 'the Tyan-shan(poyarkov 1966); Upper Famennian 'of the Dinant 
Basm and Strunian of the Ldege Basin (Cooill & Lys 1964); Gumniska 1 borehole near 
Tarn6w, Devonian-Carboniferous transJ.tional beds, depth 3,130-3,136.8 m. 

Quasiumbella globula (Reitlinger) Poyarkov, 1966 
(PI. 2, Fig. 7) 

1966. UmbeUa gtobuta iReitlinger; ReiWnger, p. 21'1, PL 1, Figs 1-3. 
1966. QuaBiumbetta gtobuta (Reitllinger) Poyarkovj Poyarkov, p. 189, Pl. 1, Fig. 11. 

Material. - One specimen. 
Dimensions (liD p.m): 

Parameters 

diameter of utricle 
height of utricle 
diam. of internal space 
height of internal space 
thickness of wall 
diam. of apical .BJper:tUil'e 

Specimen 
described 

313 
240 
138 
1.20 

c. 75 
105 

Ranges of varia'bUity 
according to 

Ret.tli·nger Poyarkov 

160-250 195-240 
lflCl-410 195-440 
100-490 78-144 
100-190 '1&---444 
to t5 5O-eIi 

30 25 

Remarks. -- The section is to a considerable degree in conformity with 
Reitlinger's {1966) andiPoyarkov's (1966) descriptions. It slightly differs fi-om them 
in the thiclmess of wall and in a considerable larger mameter of apica.J. aperture, 
which depends to a c{)nsiderable extent on the orientation of the section. The size 
of .the apical aperture is not considered as an essential diagnostic character and, 
consequently, despite a consI.deralble difference between the 'hwotype and the 
specimen described, the latter has been assigned to Q. globula (Reitl.). 
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Occurrence. - Etreungtian of SW AImenia (Reitlinger 1966) and Upper 
Famennian of the Tyan-.shan {Poyarkov 1966); Niwki 3 borehole near D~browa 
Tarnowska, depth 2,343----2,348.7 m. 

Genus ELLENIA Poyarkov, 1965 
Ellenia spin08a (Coni! & Lys) Mamet, 1970 

(PI. 3, Fig. 5) 

1981. Calctsph~re ~sptneuse acortex fibro-radUtre; Conil, Pl. 18, Fig. 31. 
1984. UmbeUa spi.nosa ConU & Lys; conU & Lys, p. 41, PI. 5, Figs 115-5'1. 
1970. Ellenta sptn08a (Conil & iLys) Ma-met; Mamet, p. U68. 

Material. - One specimen. 
Dimens-ions (lin f.lm): 

diameter of utricle 517 
height of utricle 482 
diameter of internal space 813 
height of internal space 33[ 

thickness of wall (total) 5CI--e2 
thickness of internal layer 15 
height of ribs 35--,180 

Remarks.- The section conforms 'WIth the description of ConH& Lys (1964). 
It differs from E. famena (Byk.) and E. ollaria (Byk.) in the character of sculpture 
and from E. ornata (By>k.) in dimensions and eharacter of the morphology of utricle. 

Occurrence. - Upper Fatnennian of the Dinant Basin (Coni! & Lys 1964); 
Gumniska 1 borehole near Tarn6w, Devonian-Carbondferous transitional beds, depth 
3,130-3,136.8 m. 

Ellenia famena (By'kova) Poyarkov, 1965 
(PI. 2, Figs 1-2) 

1955. UmbeUa famena Bykova; Bykova, p. 43, PI. 11, Fig. 7; PI. 15, Figs 3-7. 
1985. Elenta famena (Bykova) PoyarJrovj :poyarJrov, p. '130. _ -

Material. - Four specimens in a thin section. 
Dimensions (lin I'm): 

Parameters 
1 

diam. of utricle 517 
height of utricle 517 
diam. of Internal BPace 370 
height of into BPace 344 
thickness of wall 51)-,100 

diam. of a-pical aperture 

Specimens 
2 3 

580 842 
1160 588 
fII2 407 
470 388 

130-130 80-1110 

Range of variabillty 
, acc. to Bykova 

587 
lI50 

'" 388 

GIh120 110-120 
lzo....aJ 

REfma,'rkls. - The specimens conform with the deSCription of Bylrova; they 
very Slightly exceed the range of variability given !by thds author. Only one see1lion 
of E. famena was presented by BY'kova (1955); thls was probably a transverse section. 
The specmiens here descrilbed -do not depart in shape from the section presented py 
BY'kova; they have 'a varying number of longitudinal r:iJbs. -

Occurrence. - Upper Famennian of the Volgograd region (Bykova 1955); 
Gumniska 1 borehole near Tarn6w, Devonian-Carboniferous transitiona"l beds, depth 
3,130-3,136.8 m. 
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Ellenia poyarkovi Sp" n. 
,(PI. 1, Figs 4-6) 

HoI.otype: specimen presented in PI. 1, Fig. 4. 
Type horizon: Devonian-Ca.rboniferoUB transitional beds. 
Type tocaUty: Gumniska 1 borehole near Tarn6w, depth 3,200.~,202m. 
Dertvation of the name: in honor of B. V. Poyamov, a Soviet geologist and paleonto-

Mater.ial. - Fcrur variously oriented sections. 
Diagnosis . ..:.- Internal space of utricle l'ound, externai !surface rough. A thic­

kening of ,wall distinct !in basal part. 
Description. - Sections of utricle irregularlysemicirculaT. ExteTnal surface 

rough, with a few small thiokenings of wall. A more distinct thicken'ing, 'Conical in 
outline, is visdble in the bas'al part. Internal space l'ound. Wall (If utriclerela,tively 
thick, bilaminar. Internai layer dark, mlicrogranular, ronsidera,bly thinner than the 
external layer which 'is Ught-'colored and radial-f.ibrous in microstructure. 

Dimensions (dn ",m): 
Holotype Other 8p~cimens 

diameter of utricle 4!16 321-499 
height of utricle 1l3[ 24D--444 

diameter of Lnternal space 184 147~239 

height of internal space 184 129-a.'IO 

thickness of the wall of utricle 110 711--125 

diameter of apical aperture ,130 1115--<147 

height of apical aoperture 92 70-92 

Variability. - Fluctuations in the 1:hi.c'kness of wall and height (If the swelldngs 
of the wall of 'utricle are observed in sections. The vadabUity of other ohal'8cters is 
to a 'oonsiderable extent 'caused by a varying orientation of sections. 

Remarks. - The species is mar·ked !by a 'Considerable thickness of wall in 
relation rt:o the diameter of internal space of utricle. This character allows one to 
distinguish eaSily E. poyarkovi sp. n. from most of the known representatives of the 
genus Ellenia; from E. jarmosa Berch. and E. crassa Berch. it dHfers .in the character' 
of the sculptul'e of utricle. 

Occurrence. - Gumniska Iborehole near Tarn6w, Devonian-Carboniferous 
transitional beds, depth 3,200.3-3,202 m; Niw'ki 3 borehole, depth 2,449.1-2,455 m. 

a b c 

Fig. 4 

V,aroious sections of the utrIcle in EUenia poyarkovi sp. n. 
a longitudinal section and orien.tation of the other ones: obUque (b) and transvertle (c) 
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Ellenia ampullijormis sp. n. 
(PI. 2, Figs 3-5) 

HoZotype: specimen figured in PI. 2, Fig. 3. 
Type horizon: Devonian-CarbaniferoUB tra·nsitional beds. 
Type ZocaUty: GumniBlka 1 borehole near Tarn6w, depth 3,2()0...-0,202 m. 
Derivation of the name: Lat. ampuUa - vesse, bottle. 

Material. - Four specimens (variously oriented sections). 
Diagnosis. - Internal space of utricle round; sculpture expressed by a high 

pl'otuberance in the basal part of utricle. 
DesCTiption. - A utricle round in outline. Sculpture expressed in the occurrence 

of a high, narrow and distinct protuberance in the basal part. Internal space round 
in outline. Wall of utricle bdlam.inar. External layer light-oolored, radial-fibrous in 
microstructure, considerably thicker than the internal, darker layer, whose micro­
structure is granular. 

Dimensions (in "m): 

Holotype Other specimens 

diameter of utricle 407 344-440 
height of utricle 344 294-48S 
diameter of internal space 31'5 23~ 

height of imternal space 300 23&--331 
thickness of wall 40 3O--m 
height of basal protuberance 126 15Q 
diameter of apical lIIPerture 220 

Remarks. - The species under study differs from E. oUaria (Byk.) ~n a nar­
rower apical protuberance and lower utricle and fil"om other known specdes of the 
genus Ellenia an the character of sculpture and size. 

Occurrence. - Gumniska 1 Iborehole near ' Tarn6w, Devonian-Carboniferous 
transitional beds, depth 3,200.3-3,202 m. 

TYlPe Rhodophyta 
Ciass Florideae 

Order Cryptonemiales 
Family Solenoporaceae 

Genus PARACHAETETES Deninger, 1906 
Parachaetetes glenwoodensis (Johnson, 1945) 

(PI. 4, Fig. 1) 

1945. soZenopora gZenwoodensis Johnsoni JOhnson, pp. 837-838, PI. 3, Fig. 3. 
1956. Parachaetetes gZenwoodensiB (Johnson) JOhnson et ·KoniBhl; Johnson & Konishi, p. 90, 

PI. 2, Figs 4-5. 

MateriaZ. - One specimen. 
Remarks. - The specimen stmctly conforms in the shape and dimensions of 

cells with the species deseribed by Johnson (1945) and Johnsoo & KoniSlhi (1956). 

OcC'Urrence. - Lower Carbond:feroU's of' Colorado and Saska'tchewan (Johnson 
1945, Johnson & Konishi 1956); Gumniska 1 iboreho1e, Devonian-Carlboniferous tran­
sitionalbeds, depth 3;200.3-3,202 m. 
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Parachaetetes paleozoicus (Maslov) Pia, 1937 
(pI. 4, Fig. 2) 

1936. soZenophyUum paZeozoicum Maslov; MaBlov, p. 18, Figs 1-9, Pls :1--4. 
1937. Parachaetetes paZeozotcus ~asIGv) Pia; Pia, pp. 798-799. 
1956. parachaetet.es pateozotcus (Maslov) Pia; Maslov, p. 73, PI. :12. 
1959. Parachaetetes paZeozotcus (Maslov) Pia; Malakhova, !p. 97, PI. 8, Figs ~; PI. 9, Figs 1....;1. 
1962. Parachaetetes pateozotcus (MasIOV) Pia; Maslov, p: W, ·Fig. 94. 
1965.Parachaetetes paZeozo!cus (!Maslov) Pia; Chruvashov, p. 80, PI. 24, Figs 1-4. 

MateriaZ. - One specimen. 
Remarks. - The specimen resembles dn the development ,of thaUus and in 

microstrUdure the specimens des,cribed by Maslov {1935, 19.'i6, 1962) from the Lower 
Carboniferous of the Ural,but has considerably larger cells, whose dimensions 
conform with 1hoseobserved by ChuV'ashov (1965) in specimens from the Upper 
Famennian of the Ural. Perhaps, a new subgenus should be distinguished on the 
basis of Chuvashov's specimens and of those from the C8rpathilan foreland. A poor 
material and its irecrystallization do not, however, entitle the present wrJ:ters to draw 
such conclusions. 

Occurrence. - Famennian and Lower Carboniferous of the Ural, Tournaisian 
of Donbas (Maslov 1935, 1956, 1962; Malakhova 1959; Chuvashov 1965); Lower 
Cai'boniferous of Germany (Pia 1937); T'am6w 19 oorehole, probably Lower Carboni­
ferous, depth 2,626-2,632.5 m. 

SUbgenusTOMILITHON Maslov, 1962 
Pa:rachaetetes (Tomilithon) johnscmi Maslov, 1962 

(PI. 5, Fig. 1) 

19812. Parachaetetes (Tommthon) .1ohnsoni Ma8lov; Maslov, pp. 1911.-192, Fdg. 128, Pls 3~8. 
1985. Parachaetetes (Tomtltthon) 1ohnso"" Ma8I.ov; Chuvashov, pp. 80-81, PI. 25, Figs 1....;1. 

Material. - One specimen. 
Remarks. - In t'he development of its thallus, dimensions of cells and their 

variabiliity, the specimen strictly conforms with those described Iby Maslov and 
Chuvashov. 

Occurrence. - Famennian of the Ural and Tournaisian of Western Siberia 
(Maslov 1962, Chuvashov 1965); Gumnis'ka 1 'borehale near Tarn6w, Devonian­
-Carboniferous transitionall beds, depth 3,200.3-3,202 m. 

Genus SOLENOPORA Dyibows'ki, 1879 
Solenopcyra elliotti sp. n. 

(Pt 5, Fig. 2) 

Hototype: &pecimen presented in PI. 5, Fig. 2-
Type horizon: Lower Carboniferous (1). 
TlIPe locality: Ndwkl 3 borehole near Dllbrowa Ta1lllOWBka, depth 2,1'1&-2,279.5 m. 
Derivatton Of the name: in honorof Graham F. Elllott, a well known British InvesUgator 

of fOllllU calcareous algae. 

MateriaZ. - One specimen. 
DescrlptWn. - The thallus forms a round nodule, lobate in the external part 

and displaying a tendency to form new branching&. Specimen 1.6 mm in size, 
structure of thaUU8 <lOIIl1pact, hypothallus !lacking, perithallus vegetal, formed by rows 
of cells il'Unning radially from the center. The rows are slightly undulate. The cells 

11 
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they are formed 'Of are rectangular in l'On~tudinal and p'Olygonal, rounded and 
sometimes subckcular lin transverse secti'On. Cells vary in width (within small limits) 
in particular rows, with a certain tendency 1:0 increase it prior to the . division of 
cells. Within the entire thallus, the width fluctuates within limits 'Of 30 and 42 J'lll. 
Lateral walls of ICel1s thick <about 10 .t'O 15 ",m), distinct, transverse septa thin, 
indistinct, 8Jbout 5 'I'm thit'k, distributed at 'Various levels. Length of cells variable, 
fluctuating within limits 'Of 35 and 150 pm, mostly 80 J.I.tIl. Cells very frequently 
divided into two descendant 'Ones. No reproductive organs recorded. 

Remarks. - The specimen is similar to several species known from the younger 
Pa!J.eozoic, but differs from them to such a degree that it seems purposeful to separate 
a new speCies. It differs from S. ccmcentrica Masl'Ov in the dimensions of cells and 
distributi'On 'Of transverse septa, from S. dionantina Pia in the shape of thallus and 
distributi'On of transverse septa, and from S. hiUae Paul in the lack 'Of hYP'Othallus 
and variability 'Of the .length of cells of the pedthallus. 

Occurrence. - Niwki 3 b'Orehole near Dllbrowa Tarnowska, probably Lower 
Carbonifer'Ous, depth 2,276-2,279.5 m. 

Type Chlorophyta 
Class Chlorophyceae 

Order 'Siphonales 
Family Dasycladaceae 

Genus ACICULARIA d'Archiac, 1843 
. .A.cicularia $po 

(PJ. 1, Fig. 8) 

MateriaZ- - One specimen . . ' 
Remarks. - Algae 'Of 'the genus Acicularia are · common _ inllh_e Jur~.sic and 

younger dep<l$its; tbepldest spoohnen$kn~ so' far come ' from the_ Permian 
(Gijvene 1966). ,: N:o ,4-cj(!Ularia.l;I.ave ·bitl1ertQ, peen _ k'qQWn frQIIl the C::arpoll'Ue;t'OUS • 

. The presented specimen represents probably a new species, but a scarce:!Bllterial 
does'not allow ·oneJodesedbe itsa'ijsfact'Or;iI:y. : __ 

-· -Occurrence. ::""BratkoWice:J. ,boreh'Ole, ' Tourriaisiim, depth 2,669.a-;;2,67k8 m. 

Genus KONINCKOPORA Le'e; 1912_emend. Wood, 1943 
Koninckoporf!._ gp ... , '_ 

. (PI. 8, Fig.-l) 

Material. - One specimen. , ~ .. ", 

. DescriptiOO: --:: A si,llgfe, fr~~ment~~, thallUS r~~~ls_ c~':ciOi~iy :~ah,ering to 
each other and forming a C'Ontinuous layer; cells are 100 to 150 t'Qi'in ddam,eter, tbe 
wa!lls of cells being 5 'to 10 ",m and layers of cel:1s 400 J.IIIll thick. F 

Eemarks.~ The specimen con.;forms with thegenm KtminckopOTa; -due' to the 
scarCli~yof material,ono ~cifiC diagn.~is ~an ib~ID8de. . -, .. . - ... 

• " . ' . • ~ L. ., . " . . _ 

-- Occurrence.:~Gumniska 1 p'Orehole _ near Tarh6w, Devonian"Carhonilerous 
· 1iransitMna1.- h~;deptb3)'00---;3J1'36~8 01; .. _. ' ,. . . . ' 
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Family Codiaceae 
'GenusGARWOODIA W()9d, 1941 
Garwoodia media Johnson, 1945 

(PI. 8, Fig. 2) 

1945. Garwoodta media Johnson; JOhnSOn, p. 839, PI. 4, Figs 2-CI. 

Material. - One specimen. 
DeSCription. - A single, fragmentary thallus 0.4 X 0.8 mm in size. Thallus 

composed of threads (tubes) 30 to 35 pm in diameter. The tubes di&play ,characteristic 
forkliike branchings. Parclicular branohingsdeflect at a nearly rlghtangle, then turn 
and take a direction parall.el to the or,iginalthrreads. Each thread produces two or 
th1"ee branchings. The distance between pa1"tieular threads suggests a thIokness ()f 
wall of 8 to 15 .... m. No reproduetion or:gans. reeorded. 

Remarks. - The dimensions of the threads of alga correspond to those ,given 
by JohruIon (1945) for the species Garwoodia media. 

Occurrence. - Lower Carboniferous of Colorado (Johnson 1945); Gumniska 1 
borehole near Tarn6w, Devonian-Oarboniferous transition'al beds, depth 3,130-
3,136.8 m. 

Genus ORTONELLA Garwood, 1913 
Ortcmella tarnoviensis sp. n. 

(Pl. 6, Figs 1--2; PI. 7, Fig; 1) 

Holotype: spec1.men presented Itn PI. 6, Fig. 1 •. 
Ty.pe horlzon: Lower Carboniferous (7). 
Type locality: Tarn6w 19 borehole, depth 2,626-2,632.5 m. 
Derivation 0/ the name: tarnoviensta - found in a borehole near Tarn6w. 

Material. - Three specimens. 
DeSCription. - The thallus forms a nodule 8 mm in size, oval, with regular 

margins and not Ilobular. No distinct concentric growth is visible. The thallus furms 
a !bundle of threads {tubes), whLch grows radially from the center. The tubes are 
arranged rather irregularly and do not border on each other. The spaces between 
them amount to 50 JIIID. and more. Inside, they are fIlled IWith a crystalline calcite, 
their external walls comPosed of a microcrystalline calcium carbonate fuse · w~th 
a micritic substance which fills the space between partieular threads. The inner 
diameter of tubes fluctuates within limits of 57 and 76 JIIID.. 'l'hethreads of alga branch 
dichotomously to f,orm two derd.vatives at an angle of 57 to 65°. The 'brancllings are 
spaced at interwals of 60 to 160 J&tlIl. No reproduc'tion organs recorded. As the result 
of the grain-diminution process, the structw:-e of thallus is locaUy obliterated. 

Remarks. - The specimen differs from most known species of the genus 
OnorneUa in a large ang!Le of branching of algal threads. This angle ds approxdmately 
the same as that dbserved in OrtoneZZa m08covica Maslov but the presented specimen 
oonsiderably differs in a larger d.iameter of tubes. 

Masilov (1956) assigned the genus ChtonelZa (in fact, the same as Garw'oodia) 
to the SchiZ<lphyta. The 'character of the development and branching of tubes is, 
however, sdmdlar to that in Recenta,lgae of the family Codiaceae. The present writers 
resolved, therefore, to assign the des'oribed 'alg'ae of the genera Ortonella and 
Ga'T'WOOdia to' t1ie Codiaceae. A similar view is accepted by most investigators, 
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including Johnson (1961), as weLl as is ex·pressed in an earlier paper of. one of the 
writers (Golonka 19'69). 

Occurrence. - Tarn6w 19 borehoLe, Lower Carboniferous{?), depth 2,626-
2,632.5 m. 

Type Chlorophyta or Sohizophyta 
Section Porostromata 

IGenus G-I'RV ANELLA Nicholson & Etheridge, 1878 
Girvanella ducii Wethered, 1890, sU'bsp. chuvashovi subsp. n. 

(PI. 7, Fig. 2) 

1948. Gt7'vaneUa aff. ducU. Wethered (1890); .Tohnson, pp. 1101--,],102, PI. 4, Fig. 2. 
1965. GiroaneUa aff. ducti Wethered; Chuvashov., p. '14, PI. 1'1, Fig. 3. 

Derivation of the name: !in honor of B. I. Chuvashov, a Soviet f.nvestigator of fossil 
calca·reous algae. 

Material. -TWo specimens. 
De8cription~ - The alga forms nodules a few mm in size. They are ·composed 

of :algal tu·bes arranged loosely and irregularly, loca,lly twisted around each other. 
The tubes are filled with a Hght-colored, crystalline calcite. Their wadls are composed 
of a dark, microcrystalline calcite and frequently fuse with the micritic environment. 
Dichotomous branchJingsare visible here and there. The internal diameter of tubes 
fluctuates within limits of 24 and 28 pJIl. 

Remarks. - As typical dimensions of the species GirvamelZa ducii, Wethered 
(1890) gives a diameter of tubes of 20 tun measured along the external diameter. On 
the basis of Wethered's specimens, Wood (1963) gives 15 to 20 "m'as an internal and 
26 to 33 p.m. as an external diameter. The specimen under study, however, considerably 
differs in much ilarger dimensions from a typical GirvanelZa ducti, regardless of 
the fact Wlhich of the definitions would 'be adopted. SimiJar dimensions are given by 
Johnson and Chuv·ashov for the specimens which they describe as GirvanelZa aff. 
dwcii. Since the dWensioos of ceLls make up a fundamental diagnostic character of 
partIcular species of the genus GirvaneZla, the separation of a new subspecies seems 
to be pUrlpOselfuL 

Occurrence. - Famennian of the Ural (Chuvashov 1965), Upper Carboniferous 
and Lower Permian of the USA (Johnson 1946); GumniSka 1borehole near Ta·rn6w. 
Devonian-Carboniferous -transitional beds, depth 3,130-3,136.8 m .. 

ECOLOGICAL AND STRATIGRAPHIC REMARKS 

The algae described. lived in a shallow, warm, marine environment. 
marked by a mobile water. Recent green and red algae live in waters 
with a normal or sulbnormal salinity (Maslov 1956, 1962; Jdhnson 1961). 
The Charophyta live in waters with an incomplete salinity. Fossil algae 
of the fami:ly Umbeilinaceae have been found in deposits indicative of 
a marine environment. An admixture of terrigenic material, indicating 
a r-elatively small distance from the land, has been found in the deposits 
with algae f~om the Carpathian foreland. The a'lgae do not [oIlm assem­
blages biohermal in character. They are found as single, separate thalli, 
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Table 1 

SPECIES 

Umbellina nivkensis 

Umbellina pugatchovensis 

Quasiumbella nana 

Quasiumbella globula 

Ellenia spinosd" 

Ellenia famena 

Ellenia poyarkovi 

Ellenia ampulliformis 

Parachaetetes glenwoodensis 

Parachaetetes paleozoicus 

Parachaetetes {Tomilithon)johnsoni 

Solenopora elliotti 

Ortonella tarnoviensis 

Gir'vaneHa dueii subsp. ehuvdshovi 

Garwoodia media 

-, , -, , -, , -, , -11 .. . , , 
-. " I-I 

StratigraphioolJ. range of the di.9cussed algae, based on referenced papers (Bykova 
1955; Johnson & Konishi 1956; M'aslov 1956, 1962; Oonil & Lys 1964; Chuvashov 1965; 
Poyarkov 1966, Reitlinger 1966); inferred position of the new described species is 

marlted by dots 

but the utricles of the Umrbellinaceae are concentrated in definite inter­
calations in whioh they occur aJoondantly.The green and red a'lgae occur 
fairly abundantly; this indicates favora'Ole conditions of their development, 
particularly good 'Photic condition'S. Assuming that the presence of the 
ill the terrig€tlli-c materia'l decreases the transpa!l'oocy of waJte!l', these aLgae 
lived in a very shallow basin, the dep,th of wbiclh did not ex·ceed a dozen 
or so meters. The character of the algaa.assemblage and the presence of 
ostracods and CaZcisphaera seem to indicate an environment of the "hack 
reef" ty:pe. 

Algae the fam:i!ly Umbellinaceae on the whole occur withln narrow 
age limits and with an extensive geographical distribution. In the light 
of hitherto conducted studies, their :occU!rrence ranges from the Givetian 
till Tournaisian (ReitIinger 1966, Mamet 1970). In many cases, the distri-
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bution of particular species is confined to stages and even their parts (cf. 
Talble 1). The discussed algae may therefore, in view of the scarcity of 
otheT fossils, play a certain role in stratigraphic correlation o:f the deposits 
from the IDevoni'an-Carboniferous Iboundary of the Fore-Carpathian 
Depression. 

Institute of Regional Geology and Coal Deposits 
. of the Academy of Mining and MetaUurgy 

Krak6w, At. Mickiewicza 30 
and. . 

Geological Institute of the Polish Geological Survey 
Carpathian Brooch . 

Krak6w, ut. Skrzat6w 1 

Cracow, June 1972 
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'PLATE 1 

1 - UmbeZlina nWkenri8 sp.n. (holotype); borehoie Nfwki 3 (depth 2449-2455). 
2 - UmbeUtna nivken8i8 ap. n. (paratype); ibidem. 
3 _ UmbeUi1lti sp. Bj Gumniska 1 (3200-3202). 
4 - EUenia poyarkoot sp. n. {holotype); 'Gumniska 1 (3200-3202) . 
. 5-6 ~ Ellenta poyarkovi &p. n. (paratypes); ibidem. 
7 - QuaBiumbella fIQIRQ. (Reitliinger) Poyarkov; G11mlrlska 1 (3130-3136). 
8 _ AcicuZaria sp.; Bra1!kowioce 1 (2669-2671). 

All '1lfgures are X lOBj except Fig. 7 - X 114 
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4 
5 -

1-2 
3 -
4-5 
6 
7 -

PLATE 3 

Umbettina sp. C; bore hole Gumniska 1 (depth 3200-3202). 
UmbetLina nivkensis sp. n . (paratypes); Niwki 3 (2449-2455). 
UmbeHi na sp. A; Gumniska 1 (3200-3202). 
EHenia spinosa (Coni! & Lys) Mamet; Gumniska 1 (3130-3136). 

All figures are X 108 

PLATE 2 (opposite page) 

- EUenia famena (Bykova) Poyarkov; borehole Gumniska I (depth 3130-3136). 
EUenia ampuUiformis sp. n . (holotype) ; Gumniska 1 (3200-3202) . 
EUenia ampuntformis sp. n . (para types); ibidem. 
Umbethna cf. pugatchovensis Bykova; ibidem. 
QuasiumbeHa gtobuta (Re itlinger) Poyark·ov; Niwki 3 (2343-2348). 

All figures are X 108 
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- Parachaetetes gLenwoodensis (Johnson); borehole Gumniska 1 (depth 3200-
-3202). 

2 - Parachaetetes paLeozoicus (Maslov) Pia ; Tarn6w 19 (2626-2632). 
Both figures are X 100 
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- Parachaetetes (Tomitithon) johnsoni Maslo v; boreho le Gumniska 1 (depth 
3200-3202). 

2 - Solenopora elliotti sp. n. (holotype); Niwki 3 (2276-2279). 
Both figures are X 100 
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1 - Ortonella tarnoviensis sp. n. (holotype in longitudinal s'ection); borehole Tar­
now 19 (depth 2626-2632); X 55. 

2 - Fragment of the preceding figure; X 100. 
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1 - Ortonella tarnoviensis Sp. n (holotype in transverse section, cf. PI, 6, Figs 1-2); 
X 100. 

2 - Gi1'vanella ducii subsp. chuvashovi subsp. n. (holotype); borehole Gumniska 1 
(d£~th 3130-3136) ; X 108. 
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1 Koninckopora sp.; borehole Gurr.nic.ka 1 (dl'pth 3130-3136). 
2 Garwoodia media Johnson ; ibidEm. 

Both figures are X 100 

- - --- - --- - -.---------
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