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MICROFLORA FROM CORE SAMPLES OF SOME PALAEO­
ZOIC SEDIMENTS FROM BENEATH THE FLYSCH CARPA­

THIANS (BIELSKO-WADOWICE AREA, SOUTHERN 
POLAND)

(Pl. I—V and 3 Figs.)

Mikroflora pewnych utworów paleozoicznych podłoża Karpat 
fliszowych (Rejon Bielska-Wadowic)

(Tabl. I—V i 3 fig.)

A b s t r a c t .  SpoTomorphs and some algal (?) remains are described from an 
subsurface terrigenous sequence considered as Early Devonian in age, from the area 
of Bielsko—Wadowice. Different systems of spore classification are discussed. Three 
new spore species are described. Two different assemblages of palynomorphs are 
distinguished. A late Emsian age is suggested foT the upper assemblage.

GEOLOGIC SETTING

This paper describes some of the most common plant spores and other 
microfossils, the latter [probably of algal origin, from a sequence of sand­
stones, siltstones and conglomerates discovered in deep boreholes in the 
area of Bielsko—Wadowice (text-fig. 1). These rocks lack fossil organisms 
other than some ’ ’Fsilqphy iton-flora’ ’, occurring occasionally in the upper­
most part of the sequence, and the microflora (K o m io r  and T u r m a u ,  
1973).

K o n i o r  (1965, 1966, 1968, 1969) assumed an Emsian Age for these 
deposits on the basis of litihological siimilairity to the Lower Devonian de- 
poisits of the Holy Cross Mountains. This author (ofp. cit. and also К  o- 
n i o r  and T u r n  au,  1973) divided these deposits, on the grounds of 
lithology, into three units: upper, middle and lower.

1 Pracownia Geologii Złóż Zakładu Nauk Geologicznych PAN 31-002 Kraków, 
ul. Senacka 3.
i*
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The upper unit includes unequigranular sandstones, conglomerates and 
siltstones, locally with ’ ’ Ps ilophy t on-f 1 or a ”, which is now being worked 
on by Danuta Z d e b s k a  of the Institute of Botany, Jagiellonian Uni­
versity, Kraków. The deposits of this unit vary in thickness between 
15 m and 127 m in various boreholes.

Fig. 1. Sketch map of the area studied with location of boreholes referred to in the 
text. 1 — northern limit of the Carpathians; 2 — boreholes; В — Bielsko; К — Kęty;

А — Andrychów; P — Piotrowice; W — Wysoka; 3 — studied area.
Fig. 1. Mapa schematyczna badanego obszaru z lokalizacją otworów wiertniczych. 
1 — północny brzeg Karpat; 2 — otwory wiertnicze; В — Bielsko; К — Kęty; A — 

Andrychów; P ■— Piotrowice; W — Wysoka; 3 — badany obszar

Recent investigations ( K o t a s ,  1973) have revealed Cambrian Trilo- 
bites in the Goczałkowice IG 1 borehole, located west of the studied area, 
occurring in the deposits corresponding with the middle unit of the Biel- 
sko-Wadowice area. Although no marked unconformity between the up­
per and middle units has been observed it is possible that the middle and 
lower units, previously assigned to the Lower Devonian, may be pre-De- 
vonian. A full discussion of this question will not be possible untill all 
the palaeontological and geological data on the Goczałkowice IG 1 borehole 
are published.

MATERIAL AND METHODS

Seventy samples of siltstones and sandstones with silty intercalations 
have been taken from the Boreholes Bielsko 4, 5, Andrychów 2, 3, 4, Kęty 
9, Piotrowice 1 ond Wysoka 1, mostly from the upper unit, but the bore­
holes Kęty 9 and Andrychów 3 have been sampled in all three units.
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The methods for obtaining spores were those employed commonly1; for 
Devonian rocks, involving hydrofluoric acid and heavy liq-uid flotation. 
Three methods were used in oxidising the organic material; the samples 
were either treated with cold fuming nitric acid for 15 minutes, boiled 
in fuming nitric acid for a few minutes, or put in Schulze solution for one 
to two hours.

Information concerning the location of the productive samples is given 
in table 1 and in page. 162.; the data on all, productive and unproductive, 
samples can be found in K o n i o r  and T u r n a u ,  1973.

All type and other figured specimens here described are housed in the 
Laboratory of Geology of Mineral Resources, Institute of Geological Sci­
ences, Polish Academy of Sciences in Kraków. All figured specimens are 
referred to by slide numbers and ’E—W’ and ’N—S ’ microscope readings. 
These are based on a Zeiss NfPk microscope, No. 410559 at the same 
institution.

SYSTEMATIC PALYNOLOGY

The microflora recovered from the Devonian (and Cambrian?) clastic 
deposits from the boreholes of Bielsko—Wadowice area is poor in number 
of specimens and taxa and is also ill preserved. Although about seventy 
samples were studied only seven yielded appreciable numbers of spores.

No attempt has been made here to describe all forms of spores present 
in the assemblages. The bad state of preservation makes it impossible to 
distinguish many of the simple spore forms. Thus some spores probably 
belonging to Leiotriletes, Punctatisporites, Retusotriletes and Calamospora 
are not described in this paper. Also some spore forms with distinct fea­
tures but represented only by one or two specimens have been excluded 
from this part of the paper but are listed in table 1 and figured in plates 
I— V.

The system of classification used in this work is that introduced by 
R. P o t o n i é  and K r e m p  (1954, 1955, 1956) and R. P o t o n i é  (1956, 
1958, 1960, 1966, 1970), subsequently expanded by Dettman (1963) and 
R i c h a r d s o n  ,1965). The other systems proposed for Palaeozoic spores 
are those by N e v e s  and O w e n s  (1966) and by S m i t h  and 
В u t t e r  w o r t h  (1967). Both these systems consider different states 
of the intexine detachment as a feature of the taxonomic value, no mat­
ter whether this is an original and permanent feature of a spore group 
or a secondary one resulting from fossilization or chemical treatment. 
However, it is known by: those who work on spores from sporangia, re­
cent or fossil, that even in spores from a single sporangium the exine 
layers may be separated in various degrees or not separated at all. This 
has been clearly shown by P e 11 i 1 1 (1966), who demonstrates occassion­
al and variable intexine detatchment in spores of some Pteriodophytes.
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According to this author (p. 234— 235) ’’within a single microsporangium 
of Isoetes spares can be founid that could be classified when dispersed as 
either cavate or not so, if the current definition for this structural con­
dition was applied to them.”

Therefore the systems of spore classification mentioned above have 
not been used in this paper. Being not satisfactory in some respects these 
systems are also impractical for biostratigraphic studies involving only 
the use of the light microscope by which the nature of intexnie detach­
ment is not always easy to detect.

Anteturma Proximegerminantes R. P o t o n i é ,  1970 
Turma Triletes R e i n s c h ,  1891 

Subturma Azonotriletes L u b e r ,  1935
Infraturma Laevigati ( B e n n i e  and K i d s t о n) R. P o t o n i é  and K r e m f t  
1954

G e n u s  Retusotriletes ( N a u m o v a )  R i c h a r d s o n ,  1965 
Type species. R. pychovii N a u m o v a ,  1953

Retusotriletes frivolus C h i b r  i k o v a  

Plate I, figs. 4, 5
1959 Retusotriletes frivolus sp. nov. C h i b r i k o v a ,  Akad. Nauk SSSR, 
Bashkirskij Filial, p. 55'—56, pl. VI, fig. 9.

D e s c r i p t i o n  of specimens. Spores triletë; amlb subcircular or sub- 
triangular with convex sides and rounded apices. Sutures split open in 
all observed specimens, length approximately half spore radius. Arcuate 
ridges perfect but weak. Exine thin, smooth, secondary folds present oc­
casionally.
R e m a r k s .  According to C h i b r i k o v a  (1959, p. 55) exine of the 
proximal radial region is thinner than elsewhere which causes splitting 
of the sutures.
D i m e n s i o n s ,  (eleven specimens) Equatorial diameter 22 urn to 45,5 м-m 
(mean 30,5 мт).
O c c u r r e n c e .  USSR, Bashkir ( C h i b r i k o v a ,  1959), Takatinskije 
Beds (Eifelian). The area of Bielsko—'Wadowice, south Poland, probably 
uppermost Emsian.

Infraturma Apiculati ( B e n n i e  and K i d s t o n )  R. P o t o n i é ,  1956 
Subinfrąturma Nodati D y bo v a  and J a c h o w i c z ,  1957

G e n u s  Apiculiretusispora (S t r e e 1) S t r e e 1, 1967 
Type species. A. brandtii S t r e e 1, 1964.

Apiculiretusispora plicata ( A l l e n )  S t г e e 1

1965 Cy<clogranisporites plicatus sp. nov. A l l e n ,  P a l a e o n t o l o g y ,  
8, 4, p. 695, pi. 94, figs. 6— 9.
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1972 Apiculiretusispora ? plicata ( A l l e n )  S t г e e 1; McG г e g о г and 
U y e n o ,  Geol. Surv. Canada Paper 71— 13, pi. 1, fig. 3.

1973 Apiculiretusispora (plicata ( A l l e n )  S t  г e e 1; MoG r  e g o r, Palae- 
ontographica В, 142, 1— 3, p. 25, pi. 2, figs. 13— 14.

1973 Perotrilites —  Cyclogranisporites tylpe; K o n i o r  and T u r n  au , 
Ann. Soc. Geol. Pol. X LIII, table 1, pi. I, figs. 3, 4.

O c c u r r e n c e .  Sfpaim ( C r a m e r ,  1967; 1969), late Eifelian to Givetian, 
Vestspitsbergen (A 11 e n, 1965; 1967), Gedmian to Givetian, Belgium 
( S t  г ee l ,  1967), Siegenian to Emsian, Canada (M c G re g o r , 1972, 
McG r e g о r and U y e n o ,  1972), Siegenian to early Givetian, the area 
of Bielsko—‘Wadowice, south Poland, probably uppermost Emsian. 
D i m e n s i o n s ,  (twenty-one specimens) Equatorial diameter 45,5 ц т  to
95,5 ц т  (mean 65 ц т).
R e m a r k s .  In these spores the outermost wall layer, which seems to 
consist solely of sculptural elements, tends to separate from the inner 
one; this layer may represent the exoexine, as suggested by M c G r e g o r  
(1973), but it may also be of perisporal origin.

Spores with the separated outer wall layer bear a superficial resem­
blance to spores of Perotrilites, but they differ from most species assigned 
to this genus in being not completely enveloped by the outer membranous 
layer which exists only outside the contact areas. With regard to this the 
9pecies Perotrilites microbaculatus R i c h a r d s o n  and L i s t e r  (1969) 
and Perotrilites mutabilis L e l e  and S t  r e e l  (1969) should be excluded 
from Perotrilites.

Apiculiretusispora parvula sp. nov.
Plate I, figs. 12—15

1973 Perotrilites aff. mutabilis L e l e  and S t r e e l ;  K o n i o r  and T u r -  
n a u, Ann. Soc. Geol. Pol. X LIII, table 1.

D i a g n o s i s .  Spores trilete; amb sulbtriangular, circular or oval. Su­
tures distinct, straight, length half to three-quarters spore radius. Arouate 
ridges perfect but weak. Exine ornamented with tightly: packed, more or 
less circular grana with rounded apices, less than 1 ц т  in diameter. Con­
tact faces smooth.
D e s c r i p t i o n .  Spores very often partly or completely striped of 
scullptuirail elements. Proximal raidial region often darkened. 
D i m e n s i o n s ,  (thirteen specimens) Equatorial diameter 24 ц т  to 
41 ц т  (mean 33 ц т).
H o l o t y p e .  Plate I, fig. 12, slide BA/15, 7.55 3.116.
L o c u s  t y p i c u s .  The borehole Kęty 9, a depth between 1586, 7 — 
1591,8 m, the area of Bielsko—Wadowice, south Poland, probably upper­
most Emisian.
R e m a r k s .  The spores tend to loose sculptural elements which come



off separately (they do not form a continuous leyer as in the case of 
Apiculiretusispora plicata ( A l l e n )  S t r e e 1.
C o m p a r i s o n .  Retusotrilets verruculatus N a u m o v a  (in Lanninger,
1968, p. 116— 117, pi. 21, fig. 10) and Retusotriletes domanicus N a u ­
m o v a  (in S c h u l z ,  1968, p. 13, pl. 1, figs. 13, 13a) are larger. Perotri- 
lites mutabilis L e ile and S t r e e l  (1969, p. 100— 101, pi. 3, figs. 54— 57) 
is closely similar to A. parvula sp. nov. but it differs in ornamentation 
consisting of baeula or pila.

G e n u s  Procoronaspora B u t t e r w o r t h  and W i l l i a m s ,  1958 
Type species. P. ambigua B u t t e r w o r t h  and W i l l i a m s ,  1958

R e m a r k  s. In spores belonging to this genus the equatorial spines ap­
pear longer than the distal ones. In most cases the difference in the spine 
length is only superficial; it results from different position of the 9pines 
as the distal ones are flattened from the top and bent. This remark con­
cerns also the genus Tricidarisporites S u l l i v a n  and M a r s h a l l  
(1966).

Procoronaspora luteola sp. nov.
Plate I, fig. 8

1967 Anapiculatisporites sip. C. S t r e e l ,  Ann. Soc. Géol. Belg. 90, 1, p. 
B32, pi, II, figs. 24— 25.

1968 Procoronaspora ambigua B u t t e r w o r t h  and W i l l i a m s ;  
S c h u l z ,  Palaeontographica B, 123, 1— 6, p. 23, pi. 3, fig. 4.

1973 Procoronaspora — Anapiculatisporites type. K o n i o r  and T u r -  
n a u, Ann. Soc. Geol. Pol. XLIII, table 1, jpl. 1, fig. 8.

D i a g n o s i s .  Spores trilete; amb more or less triangular with broadly 
rounded apices. Sutures simple, straight to slightly sinuous, length ap­
proximately two-thirds spore radius. Distal surface and the interradial 
equatorial region of the spores ornamented with coni less than 2 м-m long, 
4 (Ш1 apart; proximal surface smooth.
D e s c r i p t i o n .  Exine close to the triradiate mark often darkened but 
typical lips not developed. Secondary folds of distal exine parallell to in- 
terradial margins commonly present.
D i m e n s i o n s ,  (nine specimens) Equatorial diameter 24—43,5 |im 
(mean 29,5 jxm).
H o l o t y p e .  Plate I, fig. 8, slide BA/78 1.39 0.100.
L o c u s  t y j p i c u s .  The borehole Piotrowice 1, a depth between 
2364,0 m— 2368,5 m, the area of Bielsko—Wadowice, south Poland, prob­
ably uppermost Emsian.
O c c u r r e n c e :  W.  G e r m a n y  ( S c h u l z ,  1968) —  Lower Emsian, 
Belgium ( S t r e e l ,  1967) — Emsian.
C o m p a r i s o n .  In Procoronaspora ambigua B u t t e r w o r t h  and 
W i l l i a m s  (1958, p. 384, pl. IV, figs, 1— 3) the ornament consists of
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minute bacula or coni instead of spines, Procoronaspora sp. (McG r e g о r,. 
S a n d f o r d  and N o r r i s ,  1970, pl. II, figs. 1— 2) has denser orna­
mentation.

G e n u s  Dibolisporites R i c h a r d s o n ,  1965

Type species D. echinaceus ( E i s e n a c k )  R i c h a r d s o n ,  1965 
Diboliąporites echinaceus ( E i s e n a c k )  R i c h a r d s o n ,  1965

Plate I, fig. 20

1973 Dibolisporites echinaceus ( E i s e n a c i k )  R i c h a r d s o n ;  Mc G r e ­
g o r ,  Palaeontographica В, 142, 1— 3, p. 29—30, pl. 3, figs. 8— 10, 
12, 13, cum synomimis.

D i m e n s i o n s ,  (thirty-three specimens) Equatorial diameter 84,5 urn 
to 180 jam (mean 128 um).
R e m a r k s .  Among the Bielsko—Wadowice specimens of D. echina­
ceus the forms with processes longer than 5 ц т  have not been observed; 
in other asipects the spores are closely comparable to those from Scotland. 
The study of the Bielsko—Wadowice material indicates that no sharp 
limit between D. echinaceus and D. cf. gibberosus var major (Kedo) R i- 
c h a r d s o n  can be drawn, which was noted earlier by McG r e g о r 
(1973, p. 30); this is not at variance with the data given by R i c h a r d ­
s o n  (op. cit.) since the given dimensions of sculptural elements in these 
two specimens overlap.
O c c u r r e n c e .  The species is widespread in Upper Lower to Upper 
Devonian rocks of the northern hemisphere. In the Bielsko'—Wadowice 
area, south Poland, it was found in probably uppermost Emsian rocks.

Dibolisporites sp. A.
Plate II, fig. 2

cf. 1968 Retusotriletes antiquus K e d o ;  b a n n i n g  er,  Palaeontogra- 
iphica B, 122, 1—6, p. I l l — 112, pi. 20, fig. 22.

1973 Dibolisporites sp. cf Retusotriletes antiquus K e d o ;  K o n i o r  and 
T u r n a u, Ann. Soc. Geol. Pol. XLIII, talble 1.

D e s c r  i p t i o n  of specimens. Spores trilete; amb suibcircular. Sutures 
distinct, accompanied by sinuous lips 3 ц т  wide, length two-thirds spore 
radius. Contact faces more or less smooth, outside contact faces exine cov­
ered with densly set biform elements; length of processes 6,6 ц т  to
10.5 ц т, basis width 3— 6 ц т. Spinose tips of the processes often brocken 
off, than the elements flattened or concave in profile.
D i m e n s i o n s .  (fifteen specimens) Equatorial diameter 87 ц т  to
145.5 jj-m (mean 111 ц т).
O c c u r r e n c e .  ? W. Germany (L a n n i n g e r, 1968) — uppermost 
Emsian. The area of Bielsko—Wadowice, south Poland — probably up­
permost Emsian.
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R e m a r k s .  Although numerous specimens of this form have been 
found in the studied material nevertheless the preservation is not suffi­
ciently good to (permit erecting a new species. The spores determined by 
L a n n i n g e r  (1968, p. I l l — 112, pi. 20, fig. 22) as Retusotriletes anti- 
guus K e d o  seem to be identical with Dibolisporites sp. A. The biform 
processes in Dibolisporites echinaceus ( E i s e n a c k )  R i c h a r d s o n  
(1965, p. 568, pi. 89, figs. 5— 6) are of similar length, but they are slim­
mer and not so densely packed.

G e n u s  Hystricosporites M c G r e g o r ,  1960 
Type species H. delectabilis M c G r e g o r ,  1960

Hystricosporites spp.

R e m a r k  s. Spores belonging to Hystricosporites were present in the 
samples in small quantities and were 'poorly preserved. The dimensions 
of the spores and the shalpe and size of the bifurcate processes suggest 
that at least two species are present one of which may be H. corystus 
- R i c h a r d s o n  (plate II, fig. 3).

Infraturma Murornati R. P o t o n i é  and K r e m p ,  1954

G e n u s  Acinosporites R i с h a r d s о n, 1965 
Type species. A. acanthomamillatus R i c h a r d s o n ,  1965

Acinosporites sp. A.
Plate I, figs. 18, 19

1968 Acinosporites parviornatus R i c h a r d s o n ;  L a n n i n g e r ,  Pailae- 
ontograiphica B, 122, 4—6, p. 134, pi. 23, fig. 10.

D e s c r i p t i o n  of specimens. Sporeis trilete; am'b subtiriangular with 
convex sides and rounded apices. Suitures distinct, straight, reaching al­
most to the equator, accompanied by narrow lips less than 1 м-m wide. 
Arcuate ridges perfect, strong, up to 3 î m wide, appearing as a narrow 
cingulum. Exine ornamented distally with dense reticulum of irregular 
ridges ca 1 м т  wide, 'bearing small sipines ca 1,5 м т  long.
D i m e n s i o  in s. Equatorial diameter of one complete specimen 43 ц т , 
diameter of ten corroded forms 35 [xm to 54 ц т  (mean 43,5 ц т). 
R e m a r k s .  Only one complete specimen has been found; in the same 
slide numerous spores occur the features of which are closely comparable 
to those described aibove but the spores lack ornamentation. Some of 
these specimens still bear small areas of spiny-reticular ornament (cf. pla­
te I, fig. 19). It seems that these spores apparently representing a differ­
ent genus (Aneurospora) 'belong to Acinosporites sip. A.
O c c u r r e n c e .  W. Germany ( L a n n i n g e r ,  1968) — upper Emsian, 
the area of Bielsko—Wadowice, probably uppermost Emsian.
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S u b t u r m a  Pseudosас citrilete s R i c h a r d s o n ,  1965

R e m a r k s .  N e v e s  and O w e n s  (1966) rejected Pseudosaccitriletes 
and proposed Cameratitriletes to include cam ©rate slpores possessing a so­
lid flange or oingulum. However, it seems doubtful whether such spores 
really exist. What appears to be a solid flange in sjpores of Spinozonotri- 
letes H a q u e b a r d  (1957) and Ancyrospora R i c h a r d s o n  (I960) is in 
fact a flattened equatorial pseuidosaccus, which can be observed 
in brocken specimens (cf. plate II, fig. 6 and plate IV, fig. 3) and some­
times in spore sections (cf. D e t t m a n  and P i  a y  f o r d ,  1962, pi. 96, 
figs. 8, 9). It is also disputable whether a narrow equatorial cavity devel­
oped in various degrees in spores of Vallatisporites Haquebard (1957) is 
a  primary feature of the taxonomic value (the intexine in these spores is 
folded, i.e. it has shrinked — cf. S u l l i v a n ,  1964, p. 371, text-fig. §).

Infraturma Extrornati B u t t e r w o r t h  and W i l l i a m s ,  1958

G e n u s  Ancyrospora R i c h a r d s o n ,  I960 (non R i c h a r d s o n ,
1962)

Type species. A. grandispinosa R i c h a r d s o n ,  1960

E x t e n d e d  d i a g n о s i s. Trilete, pseudo-saccate spores in which the 
exoexine is attached to the intexine on both proximal and distal surfaces 
(cf. text-fig. 2), Equatorial outline circular, aulbcircular, triangular, sub- 
triangular to scalloped irregular. Exoexine ornamented distaiiy with bi­
furcate processes. Intexine of variable thickness.

Fig. 2. Diagramatic reconstructions in polar sections. A. Ancyrospora kedoae, B. Spi- 
nozonotriletes cf.- naumovii; e — exoexine; i — intexine 

Fig. 2. Rekonstrukcja przekroju biegunowego spor. A. Ancyrospora kedoae, B. Spino- 
zonotriletes cf. naumovii; e — eksoeksyna; i — inteksyna

R e m a r k s .  R i c h a r d s o n  (1962) considered the equatorial ’’flange” 
in Ancyrospora to be a solid extension of the exoexine on the grounds of 
interpretation of spore sections. However, it is known that in strongly 
compressed spores the camera is not always to be seen in thin sections — 
cf. A l l e n  (1965, pi. 104, fig. 11). Moreover, it can be observed in bro­
cken specimens of Ancyrospora (plate IV, fig. 3) that the „flange” is dou­
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ble and so it represents the compressed pseudosaccus. Thus the original 
diagnosis of Ancyrospora ( R i c h a r d s o n ,  1960) was correct though the 
relation between the exine and the intexine was not clearly defined.

Ancyrospora kedoae (R i e g e 1) nov. comb.
Plate IV, figs. 1—3, 6, 7

1968 Hymenozonotriletes argutus N a u m o v a ;  L a n n i n g e r ,  Palae­
ontographica B, 122, 4—6, p. 144, pi. 24, fig. 15.

1969 Calyptos\porites argutus ( N a u m o v a )  new. comb. C r a m e r ,  Po­
llen and Spores, XI, 2, p. 436— 437, pl. Ill, fig. 33.

1973 Hymenozonotriletes kedoae sp. nov. R i e g e l ,  Palaeontographica B,.
142, p. 94, pi. 15, figs. 1— 3.

1973 Hymenozotriletes argutus N a u m o v a ;  K o n i o r  and T u r -  
n a u, Ann. Soc. Geol. Рой. X U II, table 1, pl. II, fig. 3.

F'ig. 3. Structural features of spores in surface and sectional views. A. Sam arisporites 
symmetricus, B. Ancyrospora kedoae; e — exoexine; i — intexine

Fig. 3. Cechy strukturalne spor, widok powierzchniowy oraz przekrój. A. Sam ari­
sporites symmetricus, B. Ancyrospora kedoae; e — eksoeksyna; i — inteksyna

D e s e r  i p t i o n  of specimens. Spores trilete, pseudosaccate; amb sub- 
triangular with slightly convex or straight sides and pointed apices, cen­
tral body subcircular. Exoexine separated from the intexine at equator 
forming contrifugal pseudosaccus. In profile distal surface of the spores 
strongly convex, and bluntly conical in shape (plate IV, fig. 7). In po­
lar compression pseudosaccus wider at apices, narrower at sides. Lae-
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surae distinct, sinuous, lips elevated, 5 urn broad, 8 (.urn high at the apex, 
reaching central body margin. Broad folds of the exoexine often accom­
pany laesurae extending beyond the central body margin. Exoexine minu­
tely wrinkled, distal surface of the spores ornamented with bifurcate 
spines 4— 6 ц т  long but occasionally up to 12 ц т  long, often fused at 
their bases forming discontinuous rodges. Spores usually flattened obli­
quely due to the shape of the distal surface.
D i m e n s i o n s ,  (twenty-six specimens) Equatorial diameter 95 ц т  to 
195 Lum (mean 143 ц т), central body 82 u.m to 130 ц т  (mean 89 цт). 
R e m a r k  s. These spores often appear asymmetric in polar view be­
cause they are compressed somewhat obliquely with the .distal hemi- 
sphaere pushed to one side (of. text-fig. 3).
O c c u r r e n c e .  W. Germany ( L a n n i n g e r ,  1968, R i e g e l ,  1973) — 
upper Emsian to lower Eifelian, Spain ( C r a m e r ,  1969) — probably Gi­
vetian. The area of Bielsko-Wadowice, south Poland — probably upper­
most Emsian.

Ancyros\pora aff. kedoae ( R i e g e l )  nov. comb.
Plate IV. fig. 4

D e s c r i p t i o n  of specimens. Spores trilete, pseudosaccate; amib trian­
gular with pointed apices and convex sides, central body subcircular. 
Laesurae distinct, with elevated lips, reaching to the central body m ar­
gin; exinal folds accompanying laesurae, reaching to the margin of the 
spores, often ‘present. Exoexine minutely wrinkled, ornamented distally 
with bifürcate spines up to 4 ц т  long. In equatorial plane pseudosaccus 
narrow interradial'ly, wider at apices where it is more than one-third 
spore body radius wide. Spores usually flattened obliquely. 
D i m e n s i o n ' s ,  (eleven specimens) Equatorial diameter 69,5 ц т  to
119,5 ц т  (mean 100,5 цт), central body 61 №  to 95,5 urn (mean 69,5 цт). 
R e m a r k  s. These spores are similar in every aspect to Ancyros\pora 
kedoae (R i e g e 1) nov. comb, except in size and spore/body ratio. They 
occur in all samples containing A. kedoae and it seems possible that they 
are immature or abortive spores of this species.

Ancyrospora ? loganii M c G r e g o r  
Plate III, fig 1, 3

? 1966 Ancyrospora sp.; M c G r e g o r  and O w e n s ,  Geol. Surv. Ca­
nada Paper 66̂ — 30, pl. VIII, fig. 2, 5.

? 1966 Ancyrospora ? grandispinosa. M c G r e g o r  and O w e n s ,  Ibid. 
pl. VIII, fig. 3,

? 1966 Ancyrospora cf. A. grandispinosa R i c h a r d s o n ;  M c G r e -  
g о r and O w e n s ,  Ibid. pl. VIII, fig. 4.

? 1973 Ancyrospora loganii n. sp. M c G r e g o r ,  Palaentographica B, 
142, 1—3, p. 65, pi. 9* figs. 6, 7, 10— 12.
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D e s c r i p t i o n  of specimens. Spores trilete, pseudosaccate; amb sub- 
triangular with convex sides and rounded apices, conformable with the 
spore body outline. Pseudosaccus more than half radius of the spore body 
wide. Laesurae not longer than the spore body radius, broad folds of the 
exine accompanying laesurae extend to the equator. Exoexine minutely 
wrinkled, ornamented distally with stout bifurcate processes 8 [xm to 22 
ц т  long 6,1 [xm to 10 [im maximum basal diameter. Spores usually flatten­
ed obliquely.
D i m e n s i o n s  (sixteen specimens) Equatorial diameter 71,5 [im to 
160 |жп (mean 108,5 jxm), central body 59,5 ц т  to 106,6 м-m (mean 82,5 ц т). 
O c c u r r e n c e .  ? Canada ( M c G r e g o r  and O w e n s ,  1966, M cG re­
g o r ,  1973) —  late Emsian to Middle Devonian, the area of Bielsko—Wa­
dowice, south Poland —  probably uppermost Emsian.
R e m a r k s .  Ancyrospora loganii M c G r e g o r  (1973) is considerably 
larger but in other respects it is identical with the Bielsko'—'Wadowice 
species.

G e n u s  Spinozonotriletes H a q u e b a r d ,  1957 
Type species. S. uncatus H a q u eb a r d, 1957

R e m a r k s .  This genus was emended by N e v e s  and O w e n s  (1966) 
and included to Grandispora H o f f e i s t e r ,  S t a p l i n  and M a l ­
l o y  by M c G r e g o r  (1973). Neither of this seems to be satisfactory. 
N e v e s  and O v e n s  (op. cit.) suggested that Spinozonotriletes is cha­
racterized by the presence of an equatorial cavity plus an equatorial solid 
flange, which is not correct. Sections of specimens belonging to Spinozo­
notriletes uncatus H a q u e b a r d  (cf. D e t t m a n  and P l a y f o r d ,  
1962, pi. 96, figs. 6— 9) and also brodken specimens of Spinozonotriletes 
cf. naumovii (plate II, fig. 6) indicate that Spinozonotriletes includes spo­
res possessing an equatorial 'pseudosaccus (text.-fig. 2). M c G r e g o r  
(1973) included Spinozonotriletes to Grandispora H o f f m e i s t e r ,  
S t a p l i n  and M a l l o y  (1915) giving a wide diagnosis to enclose 
also species assignable to Calyptosporites R i c h a r d s o n  (1962) and 
Samarisporites R i c h a r d s o n  (1965). The suggestion of fusing Spino­
zonotriletes and Grandispora is sound; these two genera seem to have 
the same structural organisation and sculpture i. e. they posses an equa­
torial pseudosaccus and distal spinose ornamentation. On the other hand 
Calyptosporites differs distinctly in having a pseudosaccus detached from 
the central body in equatorial and distal region, the feature easy to observe 
in specimens with secondary folds of the distal exoexine. As for Sa­
marisporites, it includes species with spinose or verrucose ornament the 
elements of which are fused in regular rows or irregular convolute 
groups. Retaining the distinction between Spinozonotriletes and Grandi­
spora on one hand and Calyptosporites and Samarisporites on the other 
may be also useful for stratigraphie purposes.
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In consequence the original diagnosis of Spinozonotriletes has been 
adopted in the present paper to avoid perfunctory emendation when 
a thorough revision of Devonian and Carboniferous pseudosaccate spores; 
by a group of specialists is obviously required.

Spinozonotriletes cf. naumovii (K e d o ) R i c h a r d s o n ,  1965

Plate II, figs. 5, 6

D e s c r i p t i o n  of specimens. Spores trilete, pseudosaccate; amb sulb- 
triangular, conformable with the central body outline. Trilete mark not 
distinct, sutures do not extend beyond the central body margin; exinal 
folds accompanying sutures, reaching to the equator, present occasionaly. 
Pseudosaccus more than half radius of the central body wide. Exoexine- 
minutely wrinkled, ornamented distally with stout sipines up to 11 ц т  
long, ca 4 ц т  wide at the base, approximetely 8 ц т  apart. 
D i m e n s i o n s ,  (twenty-three specimens) Equatorial diameter 89 ц т  to- 
152 ц т  (mean 122 цт), central body 69,5 ц т  to 93,5 ц т  (mean 81,5 ц т). 
O c c u r r e n c e .  ? U.S.S.R., Bielorussia, ( Ke do ,  1955) — Givetian, 
Scotland (R i c h a r d s o  n, 1965) — Givetian, W. Germany ( L a n n i  n- 
g e r, 1968) — uppermost Emsian, Saudi Arabia ( H a m e r  and Ny -  
g r e e n ,  1967) — Middle Devonian, USA and Canada (M c G r e g  о r, 
1973, M c G r e g o r  and O w e n s ,  1966, M c G r e g o r ,  S a n f o r d  
and N o r r i s ,  1970, P e p p e r s  and D a  m b  e r g  er ,  1969) —  late 
Emsian to Middle Devonian, the area of Bielsko—Wadowice, south Po­
land, probably uppermost Emisian.
R e m a r k s .  The length of the spines is much less than that given by 
R i c h a r d s o n  (op. cit., p. 563) due to poor preservation of our spec­
imens with apparently brocken and corroded spines.

Spinozonotriletes sp. A.

Plate III, figs. 2a, 2b, 4

D e s c r i p t i  о n of specimens. Spores trilete, pseudosaccate, saccus equa­
torial; amb subtriangular with convex sides, central body circular. Sutu­
res distinct, lips elevated, sinuous, extending beyond the central body 
margin. Exoexine homogenous, proximal surface smooth, distal surface 
ornamented with biform spines 5 ц т  long, 1,5 ц т  wide at basis. Second­
ary folds of distal exine often present.
D i m e n s i o n s ,  (ten specimens) Equatorial diameter 76 ц т  to 106 ц т  
(mean 83 цт), central body 52— 78 ц т  (mean 65 цт).
O c c u r r e n c e .  The area of Bielsko—Wadowice, south Poland, prob­
ably uppermost Emsian.
R e m a r k s .  This species is very much alike Perotrilites eximus A 1- 
l e n  (1965', p. 731, pi. 102, figs. 11— 13) except in size.
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G e n u s  Samarisporites R i c h a r d s o n ,  1965 
Type species. S. orcadensis ( R i c h a r d s o n )  R i c h a r d s o n ,  1965

Samarisporites symmetricus sp. nov.

Plate III, figs. 5, 6

1968 Hymenozonotriletes praetervisus N a u m o v a ;  L a n n i n g e r ,  
Palaeontographica В, 122, 4— 6, p. 146, pl. 25, fig. 2.

1973 Hymenozonotriletes j praetervisus N a u m o v a ;  K o n i o r  and 
T u r n  au,  Ann. Soc. Geol. Pol., tafele 1.

D i a g n o s i s .  Spores trilete, pseudosaccate, saccus equatorial; amb sub- 
triangular with convex sides and broadly rounded apices, conformable in 
outline with the central body. In profile spores cup-shaped (cf. plate III, 
fig. 6) with the distal surface flattened at the top. In polar compression 
pseudosaccus one-fourth to one-third central body radius wide. Laesurae 
distinct, sinuous, lips elevated, reaching to the central body margin. Exine 
of the distal surface spinose; spines spaced or fused, forming irregular 
ridges. Length of spines 4 jim, maximum basal diameter 1,5 ц т . Proximal 
surface of the spores smooth, exoexine minutely wrinkled. 
D e s c r i p t i o n .  Spores usually flattened in exactly equatorial plane 
due to their flat distal surface. Central body often ringed at equator; the 
nature of this ring is shown in text-fig. 3.
D i m e n s i o n s ,  (seventeen specimens) Equatorial diameter 70 ц т  to
108.5 ц т  (mean 95 цт), central body 63 ц т  to 78 ц т  (mean 70 ц т). 
H o l o t y p e .  Plate III, fig. 5, slide BA/77, 3.50 3.102.
L o c u s  t y p i c u s .  The borehole Piotrowice 1, a depth between 2364,0—
2368.5 m, the area of Bielsko—Wadowice, south Poland, probably upper­
most Emsian.
P r e v i o u s  r e c o r d s .  W. Germany ( L a n n i n g e r ,  1968). — up­
permost Emsian.
C o m p a r i s o n s .  The spores assigned by L a n n i n g e r  to H ym eno­
zonotriletes praetervisus N a u m o  v a  are identical in every aspect with 
our new species. On the other hand Hymenozonotriletes praetervisus 
N a u m o v a  (in N a u m o v a ,  1953, p. 40—41, pl. IV, fig. 8) lacks the 
dark ring of the central body which in S. symmetricus is a constant fea­
ture due to the morphology of the spores. Samarisporites concinnus 
O w e n s  (1971, p. 45— 4&, pl. XII, figs. 7— 9, pl. X III, figs. 1— 3) posses­
ses a bizonate flange (?); Hymenozonotriletes praetervisus N a u m o v a  
(in R a u c h e r  and D o u b i n g e r ,  1969, p. 153, pi. fig. 13), H. ponceti 
R a u c h e r  and D o u b i n g e r  (1969, p. 155, pi. figs. 14-— 15), Den- 
sosporites devonicus R i c h a r d s o n  (1960, p. 57— 58, pi. 14, figs. 10— 
11) and D. orcadensis R i c h a r d s o n  (1965, p. 580— 581, pi. 92, figs.
1, 2.) are much larger.
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Samarisporites sp. A.
Plate V, figs, 1, 2

D e s c r i p t i o n  of specimens. Spores trilete, pseudosaccate, saccus 
equatorial; amb circular or su'bcircular, conformable in outline with the 
central body. Pseudosaccus approximately half radius of the central body 
wide. In profile the distal hemisphaere rounded. Exoexine ornamented 
distally with coni and spines ca 4 jjim wide at the basis, spaced on pseu­
dosaccus, crowded, often fused, on central body. Spores often flattened 
obliquely.
D i m e n s i o n s ,  (twenty-two specimens) Equatorial diameter 87 |xm to 
137 [xm (mean 101 ряп), central body 58,5 ц т — 97,5 M-m (mean 72,5 urn). 
O c c u r r e n c e .  The area of Bielsko—Wadowice, south Poland, prob­
ably uppermost Emsian.
R e m a r k s .  These spores are very similar in size, shape, spore/body 
ratio and ornamentation to Samarisporites sp. D. (S t r e e l, 1967, p. B40— 
B41, pl. V, figs. 60—61) but our specimens are to poorly preserved to 
allow an unquestionable identification.

Incertae sedis 
Palynomorpha (Protoleiosphaeridium) sp. A.

Plate V, fig. 7

D e s c r i p t i o n  of specimens. Palynomorphs alete, pale yellow, outline 
subciroular, wall very thin, psilate, folded irregularly all over the sur­
face.
D i m e n s i o n s ,  (twenty specimens) Diameter 18,5 [xm to 24 |xm (mean
21,5 |xm).
O c c u r r e n c e .  The area of Bielsko—Wadowice, south Poland, Lower 
Devonian? or Cambrian?

Palynomorpha (Leiosphaeridia?) sp. B.
Plate V, fig. 5

D e s c r i p t i o n  of specimens. Palynomorphs alete, brown; outline sulb- 
circular. Wall thin, more or less smooth, secondary folds present. 
D i m e n s i o n s .  (Fifteen specimens) Diameter 28 ц,т to 39 [xm (mean 
33 jxm).
O c c u r r e n c e .  The area of Bielsko—Wadowice, south Poland, pro­
bably uppermost Emsian and also the older rocks (Lower Devonian? or 
Cambrian?)

Palynomorpha (Leiosphaeridia?) sp. C.
Plate V, fig. 4

D e s c r i p t i o n  of specimens. Palynomonphs alete, brown; outline sub­
circular, wall thin, scabrate, wrinkled.
2 — Rocznik Pol. Tow. Geolog. z. 2—3
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D i m e n s i o n s .  (Eleven specimens) Diameter 48 ц т  to 121,5 ц т  (mean 
80 ц т).
O c c u r r e n c e .  The area of Bielsko—Wadowice, south Poland, Lower 
Devonian? or Cambrian?

Palynomorpha sp. D.
Plate V, fig. 6

D e s c r i p t i o n  of specimens. Palynomorphs alete, colour pale yel­
low, outline suibcircuiar. Wall thin, ornamented with hair-like processes 
up to 5 ц т  long. Secondary folds common.
D i m e n s i o n s .  (Twelve specimens) Diameter 24 ц т  to 43,5 ц т  (mean
31,5 цт).
O c c u r r e n c e .  The area of Bielsko—Wadowice, south Poland, Lower 
Devonian? or Cambrian?

Palynomorpha sp. E.

Plate V, fig. 8

D e s c r i p t i o n  of specimens. Palynomorphs alete, colour pale yellow, 
outline circular. Wail thin, without secondary folds, ornamented with 
hair-like processes with swollen tips, 2 ц т  long.
D i m e n s i o n s .  (ten specimens) Diameter 10,8 ц т  to 17,5 ц т  (mean 
14 цт).
O c c u r r e n c e .  The area of Bielsko-Wadowice, south Poland, Lower 
Devonian? or Cambrian?

Algae?

In several slides, beside sporomorphs, cuticules and tradheides, some 
organic threads have been observed, which may be of algal origin. Three 
types of threads have been recognized which are as follows:

Type A.

Plate V, fig. 10

D e s c r i p t i o n .  Pale, thin walleid, simple threads ca 8 ц т  wide, up to 
100 ц т  long, wrinkled, without septa.
O c c u r r e n c e .  The area of Bielsko-W adowice, south Poland, Lower 
Devonian? or Cambrian?

Type B.

Plate V, fig. 9

D e s c r i p t i o n .  Multilocular, thin-walled, branched threads of une­
ven width (6 ц т  to 8,5 цт), up to 420 ц т  long. GelHs elongated, more 
than 85 ц-m long, wall smooth.
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O c c u r r e n c e .  The area of Bielsko1—Wadowice, south Poland, prob­
ably uppermost Emsian.

Type iC.

Plate V, fig. 11

D e s c r i p t i o n .  Opaque or semiopaque threads, 2,2 ц т  wide up to 
50 ц т  long; parts of threads swollen forming bladders ca 8 ц т  wide and 
12 ц т  long, which resemble the airbladders of some Phaeophyceae. Walls 
partly smooth, in places ornamented with minute coni.
O c c u r r e n c e .  The area of Bielsko-Wadowice, south Poland, probably 
uppermost Emsian.

AGE OF ASSEMBLAGES

Two distinctly different assemblages are distinguishable in the se­
quence of the Bielsko—Wadowice area.

The first (upper) assemblage occurred exclusively in samples of the 
upper unit (as divided by K o n i o r ,  1969). The second (lower) assem­
blage was recovered from a few samples of the middle unit.

The first assemblage, containing appreciable numbers of large forms 
of Dibolisporites and also pseudosaccate and bifurcate spiny spores, is clo­
sely comparable to those known from Middle Devonian rocks of Eiurope 
and North America ( A l l e n ,  1965, 1967, A r c h a n g e l s k a j a ,  1963, 
C r a m e r ,  1969, E i s e n a c k ,  1944, K e d o ,  1955, L e l e  and S t  r e e l ,
1969, M c G r e g o r ,  1967, 1973, M c G r e g o r  and O w e n s ,  1966, 
N a u m o v a ,  1953, O v e n s ,  1971, R a s k a t o v a ,  1966, R a u c h e r  
and D o u b i n g e r ,  1969, R i  c h  a r d s o n ,  1960, 1965, R i e g e l ,  1968, 
1973, S t  r e e 1, 1964, V i g r  an,  1964), 'but has very little in common 
with assemblages older than Upper Emsian. A precise age determination 
of the first assemblage is difficult since the palynologicai study of well 
dated Lower/Middle Devonian sections, still scarce, does not indicate any 
marked change between the spore assemblages of Upper Emsian and 
Lower Eifelian deposits (cf. M c G r e g o r  and U y e n o ,  1972; R i e ­
g e l ,  1973; S t r e e l ,  1970).

However, it should be pointed out that there is  a remarkable resem­
blance between the first assemblage of the Bielsko—'Wadowice area and 
the Upper Emsian microflora of the Eifel region described by L a n n i n ­
g e r  (1968). Of the twenty species detenmined or newly described in the 
2 *



—  160 —

present paper as many as twelve are comparable to, or conspecific with, 
the species described by that author. These are as follows:

The Bielsko—Wadowice area 

Verruciretusispora robusta O w e n s

Dibolisporites echinaceus ( E i s e n a c k )  
R i c h a r d s o n

Dibolisporites sp. A.
Hystricosporites cf. corystus R i c h a r d ­

s o n
Acinosporites sp. A.

Emphanisporites rotatus M c G r e g o r
Emphanisporites annulatus M c G r e g o r
Ancyrospora kedoae  ( R i e g e l )  nov. 

comb.
Ancyrospora ? loganii M c G r e g o r

Spinozonotriletes naumovii R i c h a r d -  
s on

Sam arisporites symmetricus sp. nov.

Calyptosporites velatus ( E i s e n a c k )  
R i c h a r d s o n

The Eifel region

Retusotriletes infragranulatus var. m a- 
crotuberculatus S c h u l z

? Retusotriletes multituberculatus L a n -  
n i a g e r

D. echinaceus ( E i s e n a c k )  R i c h a r d ­
s o n

Retusotriletes gibberosus var. m ajor 
K e d o

Retusotriletes antiquus K e d o

H. corystus R i c h a r d s o n
Acinosporites parviornatus R i c h a r d ­

s o n
E. rotatus M c G r e g o r
E. annulatus M c G r e g o r

Hymenozonotriletes argutus N a u m o v a
Ancyrospora ancyrea  var. ancyrea R i- 

c h a r d s o n
Spinozonotriletes naumovii R i c h a r d ­

s o n
Hymenozonotriletes praetervisus N a u ­

m o v a
Calyptosporites velatus ( E i s e n a c k )  

R i c h a r d s o n

It is also noteworthy that both discussed assemblages, that of the Biel­
sko—Wadowice area and that of the Eifel region, lack Rhabdosporites lan- 
gii ( E i s e n a c k )  R i c h a r d  s o  n, which is a widespread Middle De­
vonian species. In the Eifel region this form appears in the Lauch Schich­
ten, lowermost Eifelian, and is abundant in the Nohn Schichten, Lower 
Eifelian, ( R i e g e l ,  1973).

Thus, it is most probable that the upper unit of the succession stu­
died is of a late Emsian Age.

The relative proportions of the spore types in the uppermost Emsian 
assemblages of the Eifel region and those in the assemblage discussed are 
different as the Eifel ones contain up to 50% of pseudosaccate spores and 
as much as 10% of Eniiphanisiporites while in our assemblage these spore 
types do not exceed 7% and 0,5% respectively. This can be explained by 
differences in the depositional environments in both regions.

The other records of the uppermost Emsian microfloras from well 
dated strata are those from Canada, by M c G r e g o r, S a n f  о r  d and 
N o r r i s ,  (1970), M c G r e g o r  and U y e n o ,  (1972) and the ones from 
Belgium, by S t  r e e 1, (1967). Those assemblages are generally similar to
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the discussed first assemblage but a closer comparison is not possible 
since the Belgian material is very poor in species and both Canadian pa­
pers give only brief data on the assemblages and few photographs.

Table 1

Spore distribution in samples containing the first assemblage. Constituent species 
are recorded as percentages, based on a count of 200 specimens. X  indicates that 

a species is present in a sample, but not in the actual count

Rozprzestrzenienie spor w próbkach zawierających pierwszy zespół. Udział poszcze­
gólnych gatunków zanotowano jako procenty na podstawie przeliczenia 200 okazów. 
X  wskazuje na obecność gatunku w próbce bez uwzględnienia udziału ilościowego
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PROCORONASPORA L U T E O L A + + 2

D IB O LISP O R ITE S  ECHINACEUS + 13 + 21 + + ca 60 14,5 +

D IB O LIS P O R ITE S  SP A + 3,5 + 1,5 + + +

HYSTRICOSPORITES CF CORYSTUS +

HYSTRICOSPORITES SP + + ♦ +

A CIN O SPO R ITES SP A 13

E M P H A N IS P O R IT E S  ROTATUS + + + +

E M P H A N IS P O R IT E S  ANNULATUS 0,5 +

AN CYRO S P O R A K E D O A E + 2 3

A N C Y R O S P O R A  ? LOGANII + 2 + 3 +

A N C Y R O S P O R A  A N C Y R E A 1,5 +

A N C Y R O S P O R A  A F F  KEDO AE + 2 +

SPINOZONOTRILETES CF NAUMOVII + + 1 + 1 +

S P IN O ZO N O TR IL E TE S  S P  A + +

S A M A R IS P O R IT E S  SYMMETRICUS 10

S A M A R IS P O R IT E S  SP A + 76

C A LY P TO S P O R ITE S  V E L A T U S + +

P R O TO LEfO SP H AE R ID IUM  TYPE B. * ,5 + 11 + 4 +
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The only microfossils, other than spores, accompanying the first as­
semblage have been fragments of plant tissues, ailgal (?) threads and 
simple palynomorphs probably of algal origin. No open-sea microfossils 
such as chitinozoa, acritarcha or hystrichosphaeridia have been found, 
which suggests littorai-lagoonal or fresh water conditions in which the 
sediments of the upper unit were being deposited. The presence of threads 
resembling some algae belonging to Phaeophyceae (plate V, fig. 11) 
favours the littoral rather than the fresh water conditions.

The second assemblage was present in a few samples from the middle 
unit, namely in eight samples from the Kęty 9 borehole from an interval 
between 1617,0 m to 1646,0 m, in one sample from the Andrychów 3 bore­
hole, from a depth between 2248,7 m to 2251,5 m, in one sample from 
the Piotrowice 1 borehole, from a depth between 2410,4 m to 2413,6 m 
and in one sample from the Wysoka 1 borehole, from a depth between 
2043,2 m to 2046,5 m.

As was said earlier, the stratigra'phical position of this unit is not 
quite clear. The sporomor|ph evidence is, unfortunately, not conclusive. 
The dominant constituent of this assemblage is a simple sphaeromorph 
assignable to Protoleiosphaeridium. There are also some forms of the 
Leiosphaeridia type and some other ones bearing a fine hairy ornament 
(plate V, figs. 6, 8). Simple palynomorphs of this type have but little 
stratigraphical value. Such forms have been recorded from Precambrian 
and early Palaeozoic rocks (M i с h n i  a k, 1959; S h e  p e l e  va,  1963; 
T i m o f e e v ,  1966) but they can also be a dominant constituent of youn­
ger assemblages. C h i b r i k o v a  (1970) recorded as much as 85% of 
simple sphaeromorphs in the Lower Devonian assemblages of West Bash­
kir and Ural. С о m b a z (1967) reported an occurrence of 80% of Leio- 
sphaeridae and Protoleios|phaeridaceae in the Upper Silurian assemblages 
of the Sahara. Also some Lower Devonian assemblages of Germany de­
scribed by F r a n k e  (1965) were dominated by sphaeromorphs.

The lack of land plant spores in the second assemblage favours some 
earlier age rather than the Devonian, but this kind of negative evidence 
is not reliable.
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STRESZCZENIE

T r e ś ć :  W środkowej i górnej części serii terrygenicznej utworów uważanych 
za dolnodewońskie, nawierconych w rejonie Bielska—Wadowic, występują sporomor- 
fy oraz prawdopodobnie szczątki glonów. W artykule opisano niektóre formy w tym
3 nowe gatunki sporomorf. Wyróżniono dwa 'kolejne zespoły sporomorf sugerując- 
późno-emski wiek górnego zespołu.

Artykuł zawiera opisy paleontologiczne mikroflory oraz wnioski stra­
tygraficzne dotyczące terrytgenicznych utworów z wierceń obszaru Biel­
sko—Wadowice. Utwory te zaliczył K. K o n i o r  (1965, 1966, 1968, 1969)
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na podstawie litoiogii do dolnego dewonu i podzielił je na trzy jednostki 
lito-facjalne: gamą, środkową i doliną.

Miospory opisane są według klasyfikacji P o t o n i é g o  i K r e m p a  
(1954, 1955, 1956) oraiz P o t o n i é g o  (1956, 1958, I9601, 1966, 1970); 
nowsze systemy, zaproponowane przez N e v e  s a  i O w e  n s a  (1966) oraz 
przez S m i t h a  i B u t t e r w o r t h  (1967), bazują na rozszczepianiu się 
eksyny. Jak  wiadomo jednak, warstwy eksymy -mogą niekiedy rozszcze­
piać się w wyniku fossylizacji lulb obróbki chemicznej; takie rozszczepie- 
nie nie może być uważane za cechę o wartości taksonomicznej.

Opisana mikroflora zawiera trzy nowe gatunki spoir, a mianowicie: 
Ąpiculiretusispora parvula, Procoronaąpora luteola oraz Samarisporites 
symmetricus. Podwójna natura „zony” u spor z rodzajów Ancyrospora 
R i c h a r d s  o n 1960 (non R i c h a r d s o n ,  1962) oraz Spinozonotriletes 
H a q u e b a r d ,  1957 jest poka'zana na tablicy II, fig. 6 oraz na tablicy 
IV, fig. 3. „Zona” jest więc równikowym workiem powietrznym (cf. re­
konstrukcja fig. 2). Asymetria spor a także centryfug alne „zgrubienie” 
ciała centralnego u innych spor jest wynikiem różnego zachowania się 
części dystalnej spor przy ich zgniataniu (fig. 3).

Mikroflora występująca w omawianej serii pozwala na wydzielenie 
dwu wyraźnie różnych zespołów.

Zespół pierwszy (wyiższy) występuje w gôrne'j jednostce omawianej 
serii. Lista form i próbki, z których pochodziły, jest przedstawiona na 
tabeli 1. W zespole tym dużą rolę odgrywają wielkie spory z rodzaju 
Diboliąporites oraz spory pseudoworkowe (pseudosaccate) i spory z kotwi- 
cowatymi wyrostkami, podobnie jak w innych zespołach opisanych ze 
środkowego dewonu Europy i Ameryki Północnej ( A l l e n ,  1965; 1967, 
A r c h a n g e l s k a j a ,  1963; C r a m e r ,  1969; E i s e n а с к, 1944; K e -  
do, 1955; L e l e  i S t r e e l ,  1969; M c G r e g o r ,  1967; 1973; M c G r e ­
g o r  i O w e n s ,  1966; N a u m o v a ,  1953; O w e n s ,  1971; R a s k a t o -  
va,  1966; R a u c h e r  i D o u b i n g e r ,  1969; R i c h a r d s o n ,  1960; 
1965; R i e g e l ,  1968; 1973; S t r  ee l ,  1964; V i g r a n ,  1964). Najwięcej 
jednak wspólnych cech posiada omawiany pierwszy zespół z mikroflorą 
najwyższego emsu rejonu Eifilu opisaną przez L a n n i n g e r a  (1968). Aż 
dwanaście, spośród oznaczonych dwudziestu, gatunków występujących 
w rejonie Bielska—Wadowic podawane jest również przez L a n n i n g e -  
r a. Natomiast zarówno w pierwszym zespole, jak i w najwyższym emsie 
Eiflu brak spor Rhabrosporites langii ( E i s e n a c k )  R i c h a r d s o n ,  for­
m y o dużym znaczeniu stratygraficznym, gdyż jest ona szeroko rozprze­
strzeniona w utworach środkowego dewonu Europy i Ameryki Północnej. 
W rejonie Eifel gatunek ten pojawia się w najniższym Eiflu. Tak więc 
należy przypuszczać, że utwory górnej jednostki omawianej serii są wie­
ku późnoemskiego.

Zespół drugi (niższy), występujący w próbkach jednostki środkowej 
(wymienionych na stronie 162), różni się bardzo wyraźnie od zespołu
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pierwszego. W ystępują tu jedynie palynom orfy pochodzenia algowego, 
a m ianowicie gładkie sferom orfy typu Protoleiosphaeridium  i Leiosphae­
rid ia  oraz nieliczne form y z delikatną skulpturą (tablica V , fig. 6 , 8 ). 
B rak  tu natomiast zupełnie spor roślin lądowych. Skład zespołu drugiego 
nie daje podstaw do określenia wieku jednostki środkowej, gdyż tego ro­
dzaju proste palynom orfy nie mają stratygraficznego znaczenia. Podobne 
form y były opisywane z prekambru i wczesnego paleozoiku (M  i c h n i a k, 
1959; S h e p e i e v a ,  1963; T i m o f e e v ,  1966), lecz mogą one w y­
stępować w  obfitości również w  utworach syluru czy dolnego dewonu 
( C o m  baz,  1967; С h i b r i ko  v a , 1970; F r a n k e ,  1965).

Pracow nia Geologii Złóż
Zakładu Nauk Geologicznych PA N , Kraków

E X P L A N A T IO N  O F P L A T E S  
O B JA Ś N IE N IE  T A B L IC

P la te  ■— Tablica I

A ll figures X  500 except when indicated; from  unretouched negatives (W szystkie 
figu ry w  powiększeniu 500 X  z w yjątkiem  tych, przy których podano inne powiększe­
nie; z me retuszowanych negatywów).

Fig. 1. Leiotriletes sp. Piotrow ice 1, depth (głębokość) 2364,0— 2368,5 m, slide (prepa­
rat) BA/78, 1.45 9.105

Fig. 2. Leiotriletes sp. K ę ty 9, depth (głębokość) 1586,7—169>1,5 m, slide (preparat) 
BA/20, 4.33 0.100

Fig. 3. Leiotriletes sp. K ęty 9, depth (głębokość) 1586,7—1591,5 m, slide (preparat) 
BA/17

Fig. 4, 5. Retusotriletes frivo lus C h i b r i k o v a ,  Bielsko 5, depth (głębokość) 1503,5—
1505,7 m, slide (preparat) BA/70, 0.40 10Л02, 8:51 5.96 

Fig. 6. Retusotriletes sp. Bielsko 4, depth (głębokość) 1865,8— 1870,3 m, slide (prepa­
rat) BA/67, 3.42 9.114

Fig. 7. Retusotriletes sp. P io trow ice 1, depth (głębokość) 2364,0—‘2368,5 m, slide (pre­
parat) BA/78, 4.45 0.97 

Fig. 8. Procoronaspora luteola spec, nov., holotype, Piotrow ice 1, depth (głębokość) 
2364,0—2368,5 m, slide (preparat) BA/78, 4.41 9Л08. X  1000 

Fig. 9. Anapiculatisporites sp. Piotrow ice 1, depth (głębokość) 2364,0— 2368,5 m, slide 
(preparat) BA/77, 2.35 3.107 

Fig. 10. Apiculiretusispora plicata ( A l l e n )  S t r e e l .  K ę ty 9, depth (głębokość)
1586,7—1591,7 m, slide (preparat) BA/15, 3.33 6.120 

Fig. 11. Apiculiretusispora sp. Andrychów  2, depth (głębokość) 2300,8— 2306,6 m, slide 
(preparat) BA/54, 4.106 0.40 

Fig. 12— 15. Apiculiretusispora parvula sp. nov., K ę ty  9, depth (głębokość) 1586,7—
1591,6 m, fig. 12 —  holotype, slide (preparat) BA/15, 7.55 3.116, fig. 13, slide 
(preparat) BA/15, 0.34 8.121, fig. 14. (preparat) BA/17, 0.31 5.97, fig. 15, slide 
(preparat) BA/15, 5.37 2.114 

Fig. 16. Emphanisporites annulatus M c G r e g o r ,  K ęty 9, depth (głębokość) 1586,7—
1591,5 m, slide (preparat) BA/18, 8.51 0.102
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Fig. 17. Emphanisporites rotatus M c G r e g o r ,  K ęty 9, depth (głębokość) 1586,7—
1591.5 m, slide (preparat) BA/17, 4.51 6.111

Fig. 18, 19. Acinosporites sp. A . Piotrow ice 1, depth (głębokość) 2364,0^2368,5 m, 
fig. 18 — slide (preparat) BA/78, 2.37 3.114, fig. 19 —  specimen striped of 
sculptural elements (okaz pozbawiony elementów skulptury), slide (preparat) 
BA/77, 9.42 3.105

Fig. 20. Dibolisporites echinaceus ( E i s e n a c k )  R i c h a r d s o n ,  K ę ty  9, depth (głę­
bokość) 1586,7—(1591,5 m, slide (preparat) BA/19, 1.44 0.104 

Fig. 21. Verruciretusispora robusta O w e n s  Andrychów 2, depth (głębokość) 2300,8—
2306.6 m, slide (preparat) BA/55, 0.41 7.110

P la te  —  Tablica I I
A ll figures X  500 except when indicated; from unretouched negatives (W szystkie 
figury powiększone 500 X  z w yjątkiem  tych, przy których podano inne wartości; 
z nie retuszowanych negatywów)
Fig. 1. Hystricosporites sp., lateral view  (w idok boczny), K ę ty  9, depth (głębokość)

1586.7—1591,5 m, slide (preparat) BA/17, X  350
Fig. 2. Dibolisporites sp. A., Bielsko 4, depth (głębokość) il865,8—1870,3 m, slide (pre­

parat) BA/67, 1.36 4.104 
Fig. 3. Hystricosporites cf. corystus R i c h a r d s o n ,  Bielsko 4, depth (głębokość)

1865.8—1870,3 m, slide (preparat) BA/61, 4.36 9.116, X  350
Fig. 4. Calyptosporites sp., Bielsko 4, depth (głębokość) 1865,8— 1870,3 m, slide (pre­

parat) BA/80, 5.Ö1 7.116 
Fig. 5, 6. Spinozonotriletes cf. naum ovii ( K e d o )  R i c h a r d s o n ,  W ysoka 1, depth 

(głębokość) 2033,9— 2038,2 m, slide (preparat) BA/81, fig. 5 — 5.51 3.114, 
fig. 6 —  specimen showing double nature of the „zona” (okaz pokazujący 
podwójną naturę „zony” ), 7.36 4.103, X350

Pla te  — Tablica I I I

A ll figures X  500 except when indicated; from unretouched negatives (W szystkie 
figury powiększone 500 X  z w yjątkiem  tych, przy których podano inne wartości; 
z nie retuszowanych negatywów).
Fig. 1, 3. Ancyrospora loganii M c G r e g o r .  Bielsko 4, depth (głębokość) 1865,8—

1870,3 m, fig. 1 —  oblique compression (spłaszczenie skośne), slide (preparat) 
ВАУ66, 9.51 9.117, X  350, fig. 3 —  oblique compression (spłaszczenie skośne), 
slide (preparat) BA/61 

Fig. 2a, 2b, 4. Spinozonotriletes sp. A. Figs 2a and 2b —  proxim al and distal focus 
respectively, the distal focus shows secondary folds of both exoexine and 
intexine (ostrość proksym alna i dystalna widoczne wtórne fałdy części dy- 
stalnej obejmujące eksoeksynę i inteksynę), Kęty 9, depth (głębokość) 1586,7—
1591.5 m, slide (preparat) BA/21, fig. 4 — specimen w ith  laesurae obscured 
by m ineral crystals (okaz ze znakiem zrostowym zakrytym  przez kryształy 
m ineralne), Andrychów  2, depth (głębokość) 2300,8—'2306,6 m, slide (preparat) 
BA/55, 8.51 8.105

Fig. 5, 6. Sam arisporites symmetricus sp. nov. Piotrow ice 1, depth (głębokość) 2364,0—
2368.5 m, slide BA/77, fig. 5 — holotype, 3.50 3.102, fig. 6 —  equatorial v iew  
(widok boczny), 8.36 4.109

Plate — Tablica IV

A ll figures X 500 except when indicated; from unretouched negatives (Wszystkie 
figury powiększone 500 X  z w yjątkiem  tych, przy których podano inne wartości; 
z nie retuszowanych negatywów).
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Fig. 1, 2, 3. Ancyrospora kedoae (Riegel) nov. comb., K ęty 9, depth (głębokość)
1586.7—d591,5 m, slide (preparat) BA/18, 3.49 3.113, fig. 2 —  spore fragment 
showing bifurcate spines, X  1000, fig. 3 —  spore fragment showing double 
nature of the „zona” , X  1000

Fig. 4. Ancyrospora aff. kedoae. Bielsko 4, depth (głębokość) 1865,8—1870,3 m, slide 
BA/62, 4.38 9.107

Fig. 5. Calyptosporites velatus ( E i s e n a c k )  R i c h a r d s o n .  K ę ty 9, depth (głębo­
kość) 1586,7— 1591,5 m, slide (preparat) BA/16, 4.45 0.110, X 350 

Fig. 6, 7. Ancyrospora kedoae ( R i e g e l )  nov. comb. K ęty 9, depth (głębokość)
1586.7—'1591,5 m, fig. 6 —  slide (preparat) BA/18, 8.51 0.102, fig. 7 — equatorial 
view  showing strongly convex and b luntly pointed distal surface (w idok bocz­
ny ukazujący silnie wypukłą i tępo szpiczastą dystalną powierzchnię), slide 
(preparat) BA/20, 6.38 1.104

P la te  —  Tablica V

A ll figures X  500 except when indicated; from  unretouched negatives (W szystkie 
figury powiększone 500 X  z w yjątk iem  tych, przy których podano inne wartości; 
z nie retuszowanych negatywów).
E'ig. 1, 2. Sam arisporites sp. A. W ysoka 1, depth (głębokość) 2033,9—2038,2 m, fig. 1 — 

slide (preparat) BA/81, 9.54 4.107, X  350, fig. 2 —  oblique compression (spła­
szczenie skośne), slide (preparat) BA/82, 1.34 0.100, X  350 

Fig. 3. Ancyrospora ancyrea R i c h a r d s o n .  Bielsko 4, depth (głębokość) 1865,8—
1870,3 m, slide (preparat) BA/86, 4.38 4.114 

Fig. 4. Palynom orpha (Leiosphaeridia?) sp. C. K ę ty  9, depth (głębokość) 1630,9—
1635.7 m, slide (preparat) BA/36, 8.45 6.116

Fig. 5. Palynom orpha (Leiosphaeridia?) sp. B. K ęty 9, depth (głębokość) 1630,9'—
1635.7 m, slide (preparat) BA/38, 2.39 8.112, X  1000

b’ig. 6. Palynom orpha sp. D., K ęty 9, depth (głębokość) 1630,9— 1635,7 m, slide (pre­
parat) BA/36, 5.31 1.112, X  1000 

Fig. 7. Palynom orpha (Protoleiosphaeridium ) sp. A. K ę ty  9, depth (głębokość) 1630,9—
1635.7 m, slide (preparat) BA/38, 3.40 8.112, X  1000

Fig. 8. Palynom orpha sp. E., K ęty 9, depth (głębokość) 1630,9—1635,7 m, slide (pre­
parat) BA/38, 4.4il 2,113, X  10 ООО.

Fig. 9. A lga? type В . Fragm ent of thread (fragm ent n itk i), Andrychów  2, depth (głę­
bokość) 2300,8—2306,6 m, sliide (preparat) BA/59, 8.40 2.112 

Fig. 10. A lga? itype A. Fragm ent of thread (fragm ent n itki), K ęty 9, depth (głębo­
kość) 1630,9—1635,7, sliide (préparait) BA/38, 1.46 3.105 

Fig. 11. A lga ? type С. Fragm ent of thread (fragment n itk i) Andrychów  2, depth 
(głębokość) 2300,8—2306,6 m, slide (preparat) BA/57, 2.39 9.122
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