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Or ganic microfossil as sem blages from the late Ediacaran rocks
of the Małopolska Block, southeast ern Po land
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Jachowicz-Zdanowska M. (2011) – Or ganic microfossil as sem blages from the late Ediacaran rocks of the Małopolska Block, southeast -
ern Po land. Geol. Quart., 55 (2): 85–94. Warszawa.

The re sults of palynological in ves ti ga tions of the old est siliciclastic strata rec og nized in the Małopolska Block, sit u ated in south east ern
Po land, within the Trans-Eu ro pean Su ture Zone (TESZ), are sum ma rized in this pa per. Siliciclastic flysch-type rocks with out
macrofossils have been en coun tered in over 1000 bore holes within the Małopolska Block, be low Pa leo zoic, Me so zoic, and Ce no zoic de -
pos its of var i ous ages (from Or do vi cian up Mio cene). The lithostratigraphy of the pre-Or do vi cian base ment in the Małopolska Block is
not fully known. Thin tuffs or tuffites lay ers have been found in many sec tions of these rocks. In some of the bore holes (e.g., Książ
Wielki IG 1), a late Ediacaran age has been de ter mined for a tuffite interlayer of the rocks un der ly ing Or do vi cian strata, by U-Pb dat ing of 
zir cons re cov ered from that tuffite, that in di cated 549 ±3 Ma. This ar ti cle de scribes the palynology of sam ples from twelve se lected pro -
files which con tained rec og niz able or ganic microfossils, in var i ous states of pres er va tion. The as so ci a tions re cov ered are dom i nated by
small spher i cal forms, with out any or na men ta tion, be long ing to the Leiosphaeridia, and by fos sil cyanobacteria rep re sented by straight
or coiled thread-like frag men tary spec i mens. Sim i lar or ganic microfossil as so ci a tions, with poorly dif fer en ti ated spe cies and gen era, are
known from many late Ediacaran oc cur rences.
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INTRODUCTION

The ma jor ity of the or ganic microfossils en coun tered in
Neoproterozoic rocks, are phytoplankton com posed of tiny al -
gae (acritarchs) and cyanobacteria (Moczydłowska, 2008a).
De spite their mi cro scopic size, their par tic i pa tion in and im por -
tance for the evo lu tion of the Earth’s bio sphere was enor mous
(Knoll, 1996). Those mi cro or gan isms were the very first or -
ganic mat ter mass pro duc ers, and at the same time, they con sti -
tuted they ini tial link of the food chain. These pri mary or gan -
isms were mostly photosynthetic, having con trib uted to the
change of an an aer o bic at mo sphere into an ox y genated one
(Jankauskas, 1989; Hunt ley et al., 2006; Sergeev, 2006).

Acritarchs are very of ten the only fos sils within Pre cam -
brian rocks (an in for mal geo chron ol ogi cal unit rep re sent ing
over 90% of the Earth his tory). Dur ing the evo lu tion of the old -
est phytoplankton, sev eral sig nif i cant stages, char ac ter ized by
the oc cur rence of mor pho log i cally dif fer en ti ated as sem blages,
have been noted (Sergeev, 2006; Gaucher and Sprechmann,
2009). These mi cro or gan ism as so ci a tions, ap pear ing in suc ces -

sion within Tonian, Cryogenian, and Ediacaran strata, have
been used in prac ti cal strati graphic di vi sion (Sergeev, 2006;
Veis et al., 2006; Grey, 2007; Gaucher and Sprechman, 2009).
Sev eral turn overs of the ma rine phytoplankton as sem blages,
ob served within Neoproterozoic strata, were caused by global
cli ma tic changes oc cur ring dur ing that time (Knoll, 2000;
Hunt ley et al., 2006). 

The ap pear ance of dif fer en ti ated as sem blages of large
Ediacaran acanthomorphs (ECAP – Ediacaran Com plex
Acanthomorphs Palynoflora) has been rec og nized in many re -
gions: China (Zhang et al., 1998; Zhou et al., 2007), Si be ria
(Kolosova, 1991; Moczydłowska et al., 1993; Moczydłowska,
2005; Vorob’eva et al., 2006, 2008, 2009), Scan di na via (Vidal, 
1990) and Aus tra lia (Grey, 2005; Gaucher and Sprechmann,
2009; Fig. 1). In the last of these ar eas stan dard acritarchs ho ri -
zons have been de fined (Grey, 2005, 2007) on the ba sis of dif -
fer ent microfossils char ac ter ized by rich or na men ta tion and by
di am e ters of ten ex ceed ing 500 mm (Grey, 2005; Moczy -
dłowska, 2005). 

In Ediacaran strata, just be fore the ap pear ance of the char -
ac ter is tic acanthomorphs (ECAP), there oc cur as so ci a tions of



or ganic microfossils, dom i nated by spher i cal forms of the
Leiosphaeridia with di am e ters of up to sev eral hun dred mi -
crons (Gaucher et al., 2008). Those palynomorph as so ci a tions,
called the Early Ediacaran Leiosphere Palynoflora (EELP)
(Fig. 1), ap peared af ter the crit i cal pe riod of the Cryogenian
glaciations (635 – ca. 580 Ma; Grey, 2005, 2007; Gaucher and
Sprechmann, 2009).

In most re gions, as sem blages of large acanthomorphs,
known also as the Pertatataka microfossils, ap peared about

580 Ma years ago, af ter the global glaciations of the snow ball
Earth in ter val (Grey et al., 2003; Hunt ley et al., 2006). The only 
ex cep tion were the as sem blages de scribed from South ern
China, where they ap pear in de pos its dated at 635 ±0.5 Ma
years (Zhou et al., 2007). 

Dis ap pear ance of the char ac ter is tic Ediacaran microfossil
as so ci a tions took place syn chro nously over all the re gions dis -
cussed, be fore the ap pear ance of the fa mous Ediacaran fauna,
about 555 Ma years ago (Grey, 2005). At that time, a dras tic
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Fig. 1. Pre cam brian or ganic microfossil as sem blages



turn over of the palynoflora oc curred that was fol lowed by the
next cri sis pe riod. Mor pho log i cally dif fer en ti ated as so ci a tions,
with spec i mens up to sev eral hun dred mi crons in di am e ters
(large for microplankton), char ac ter ized by com pli cated or na -
men ta tion, were re placed by tiny, sim ple, spher i cal forms of the 
late Ediacaran as sem blages, called the Late Ediacaran
Leiosphere Palynoflora (LELP; Gaucher and Sprechmann,
2009). Num bers of sculp tured acritarchs de clined, and were re -
placed by small forms of Asteridium, Heliosphaeridium and
Comasphaeridium spe cies only (Volkova, 1968, 1969a, b;
Jankauskas, 1989; Tiwari, 1999; Raevskaya, 2005). In the late
Ediacaran de pos its, be sides these, there are also these poorly
mor pho log i cally dif fer en ti ated cyanobacterial as sem blages
which sur vived the snow ball Earth con di tions (Moczydłowska, 
2008a). Late Ediacaran microfloras, dated at 550–542 Ma, are
widely rec og nized, in clud ing ex am ples from the East Eu ro -
pean Craton area, from the Redlino, Kotlin – Rus sia for ma tions 
(Sergeev, 2006), as well as from the Lublin Slope of the East
Eu ro pean Plat form (EEP), ad ja cent to Małopolska Block
(Moczydłowska, 2008b). 

GEOLOGICAL BACKGROUND

Two re gional tec tonic units have been dis tin guished within
south east ern Po land, and de scribed as the Up per Silesian and the 
Małopolska blocks (Buła and Jachowicz, 1996; Buła et al.,
1997). They are sep a rated by the Kraków–Lubliniec Fault Zone
(Figs. 2 and 3), and are lo cated in the East Eu ro pean Craton fore -
land as a part of the Teisseyre Terrane As sem blage (TTA; Fig. 3; 
Nawrocki and Poprawa, 2006; Żelaźniewicz et al., 2009). 

The Małopolska Block rep re sents a tec tonic unit of un -
known age (Cadomian? or Grampian; Pożaryski and Tomczyk, 
1968; Pożaryski et al., 1992). Its north west ern, south ern, and
south east ern bound aries are also not known. The south west ern
bound ary of the Małopolska Block is de mar cated by the pre -
cisely de fined Kraków–Lubliniec Fault Zone at the con tact
with the Up per Silesian Block (Buła et al., 2008). It is the best
de fined ex ten sion of the unit, to date (Buła, 2000). Into the
Block, the Kielce part of the Holy Cross Moun tains is in cluded
(Pożaryski, 1990; Pożaryski et al., 1992). The north ern bound -
ary of the Małopolska Block is de mar cated, there fore, by the
Holy Cross Moun tains Fault, the ex ten sion of which to the east
or the south-east, to Sandomierz, is still dis cussed (Buła and
Habryn, 2008). To the south-east of Sandomierz, it most prob a -
bly con tin ues to Lubaczów, where it passes on to the ter ri tory
of Ukraine, to gether with the Małopolska Block (Fig. 3; Buła
and Habryn, 2008, 2011). 

In the Małopolska Block, crys tal line Pre cam brian base -
ment has not yet been en coun tered. The geo phys i cal in ves ti ga -
tions re sults sug gest that it may oc cur at the depths ex ceed ing
10 km (Malinowski et al., 2005). The old est Pre cam brian rocks 
rec og nized within the Małopolska Block are clayey- muddy-
 sandy de pos its interbedded with con glom er ates or sandy grav -
els. These rocks vary in colour from grey ish-green, grey-ashen, 
to cherry red-brown ish, and are char ac ter ized by rhyth mic
(turbidite), as well as by nor mal, grading that shows their flysch 
char ac ter (Buła, 2000; Żelaźniewicz et al., 2009).

These rocks have un der gone strong diagenesis or only
slight meta mor phism (anchimetamorphism). The bed ding dips

vary be tween a few and 90°, with a pre dom i nance of steep dips

– above 50°. In some bore hole cores, fold hinges are vis i ble. In
places, clayey mudstone rocks have un der gone phyllitisation
pro cesses. 

These rocks used to be con sid ered as Pre cam brian (Riphean 
and Vendian) or Early Cam brian in age (Samsonowicz, 1955;
Głowacki and Karnkowski, 1963; Pożaryski and Tomczyk,
1968; Jurkiewicz, 1975; Karnkowski, 1977; Kowalski, 1983;
Kowalczewski, 1990; Buła, 2000; Moryc and Łydka, 2000).

In many sec tions of these strata from the Małopolska Block
area, thin lay ers of tuff or tuffite have been en coun tered. The age
of a tuffite interlayer from the rocks that un der lie Or do vi cian
strata in the Książ Wielki IG 1 bore hole has been de ter mined.
U-Pb dat ing of zir cons from that tuffite, yielded an age of 549
±3 Ma (Compston et al., 1995). Fur ther more, the re sults of iso to -
pic stud ies (U-Pb SHRIMP II method) of zir con grains from pre -
sumed Ediacaran rocks, from sev eral bore holes (in clud ing the
fos sil-dated Zalasowa 1 pro file), show a sig nif i cant pro por tion of 
zir con grains which grew in their par ent rocks as whole crys tals
(or their rims) be tween 720 and 550 Ma (Żelaźniewicz et al.,
2009). These data clearly sup port the sug gested late Ediacaran
age of the Małopolska Block flysch de pos its. 

The de tailed char ac ter is tics of the Małopolska Block Pre -
cam brian rocks are dis cussed in a num ber of pa pers (Głowacki
and Karnkowski, 1963; Głowacki et al., 1963; Łydka and
Siedlecki, 1963; Jawor, 1970; Kicuła and Wieser, 1970; Łydka, 
1973; Jurkiewicz, 1975; Karnkowski, 1977; Kowalczewski,
1990; Moryc, 1992, 1996, 2006; Buła, 2000; Moryc and
Łydka, 2000; Moryc and Jachowicz, 2000; Żelaźniewicz et al.,
2009), in which their close sim i lar i ties to the Vendian schists of 
Dobrudja are noted (Głowacki and Karnkowski, 1963;
Żelaźniewicz et al., 2009). 

Such flysch-type rocks have been rec og nized in over 1000
bore holes, drilled in the area be tween Częstochowa and
Przemyśl (Fig. 3). They oc cur be low sed i men tary rocks of var i -
ous ages, from Or do vi cian up to Mio cene one (Buła and
Habryn, 2008; Buła, 2000). 

The lower Pa leo zoic rocks of the Małopolska Block are
rep re sented by clastic Cam brian rocks, and by clastic and car -
bon ate rocks of Or do vi cian and Si lu rian age (Buła and
Habryn, 2008). Clastic Cam brian rocks oc cur in the north ern
and east ern parts of the Małopolska Block, only (Buła and
Habryn, 2008; Jachowicz-Zdanowska, 2011). Their only sur -
face out crops are in the Kielce re gion of the Holy Cross
Moun tains, and fur ther to wards Stalowa Wola and Lubaczów
(Fig. 3; Dziadzio and Jachowicz, 1996; Kowalska et al., 2000; 
Buła and Habryn, 2008, 2011; Jachowicz-Zdanowska, 2011).
Un for tu nately, the Cam brian rocks have not been pen e trated
drill ing. There fore, it has not been pos si ble to de ter mine their
tec tonic po si tion in re la tion to the Pre cam brian base ment
rocks. Si lu rian and Or do vi cian strata have been pre served lo -
cally within the Małopolska Block. They are rep re sented by
lithologically and fa cially dif fer en ti ated clastic and car bon ate
rocks that are un con form ably over lie Pre cam brian or Cam -
brian rocks (Trela, 2006; Buła and Habryn, 2008).
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PALYNOLOGICAL INVESTIGATIONS 

This pa per sum ma rises the ex ist ing in for ma tion on the
microfloral as sem blages en coun tered dur ing the au thor’s stud -
ies of the old est rocks of the Ma³opolska Block. Dur ing these
stud ies, sev eral hun dred sam ples of the flysch siliciclastic rocks 
from the Ma³opolska Block have un der gone de tailed in ves ti ga -
tions in the search for Pre cam brian microflora suit able for
palynological de ter mi na tions. Pre cam brian rocks have been
en coun tered in bore holes drilled in var i ous Ma³opolska Block

ar eas, and at var i ous depths, from sev eral hun dred to over three
thou sand metres (Fig. 2 and Ta ble 1). Those bore holes were
drilled by the Pol ish Oil and Gas Com pany for oil and gas ex -
plo ra tion and were in com pletely cored. Thus, only parts of the
pro files of those bore holes have been in ves ti gated. 

The first palynological in ves ti ga tions of the Ma³opolska
Block old est rocks were car ried out in the 1960s and 1970s by
Jagielska (Jagielska, 1966; Jagielska in: Karnkowski and
G³owacki, 1961; G³owacki and Karnkowski, 1963; G³owacki et
al., 1963; Jaworowski et al., 1967; Kicu³a and Wieser, 1970;
Jurkiewicz, 1975; Karkowski, 1977). These rec og nized or -
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Fig. 2. Up per Ediacaran and lower Pa leo zoic sche matic suc ces sions of the SW and SE parts
of the Ma³opolska Block with ap prox i mate strati graphic ranges of palynologicaly pro duc tive bore holes
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ganic-walled microfossil as sem blages in the rocks. Un for tu -
nately, the ter mi nol ogy then used, af ter Timofeev (1959), has not 
been re vised or cor re lated with that pres ently used in the
palynological lit er a ture. There was also lit tle or no il lus tra tion of
the microfossils. Con se quently, it is dif fi cult to com pare that in -
for ma tion with the pre vi ous stud ies.

The pres ent data were col lected from siliciclastic
flysch-type rocks, from sev eral tens of bore holes, lo cated in
var i ous Małopolska Block re gions. So far, pos i tive
palynological re sults have been ob tained from twelve in ves ti -
gated pro files only (Ta ble 1 and Fig. 3). 

Or ganic microfossils have not been found in the flysch
siliciclastic rocks from the many bore holes drilled in the north -
west ern part of the Małopolska Block (Zawiercie vi cin ity;
Fig. 3), prob a bly be cause of the con tact and re gional meta mor -
phism of those rocks (Buła, 2000; Żelaźniewicz et al., 2009). 

Or ganic microfossil as sem blages, suit able for de ter mi na -
tions, have been doc u mented in the fol low ing re gions (and
bore holes) of the Małopolska Block (Ta ble 1 and Fig. 3): in the
west ern part of the block (Okulice 2 bore hole, Kraków re gion); 
in its south ern part (Zalasowa 1, Stawiska 1 and Radlna 2 bore -
holes, Tarnów re gion), as well as in its cen tral part (5 bore -
holes: Lipnica 7, 10, 16, 17 and Jelna 1, sit u ated to the east of
Mielec); in in di vid ual bore holes lo cated to the west (Cierpisz 2
bore hole) and to the north-east (Tryńcza 2 bore hole) of
Rzeszów; and in the south east ern part of the block (Przemyśl
237 bore hole).

Sam ples cho sen for anal y ses were mac er ated us ing stan -
dard meth ods (Wood et al., 1996). In most of the rock sam ples
in ves ti gated, a palynological res i due with low or very low con -
tents of or ganic mat ter was ob tained. There fore, in or der to rec -
og nize microflora suit able for de ter mi na tions, planimetric

anal y ses of 10 stan dard mi cro scopic slides (22 ´ 22 mm of the
area), were made. The only ex cep tions were sam ples from the
south ern parts of the Małopolska Block (Zalasowa 1,
Stawiska 1, Radlna 2; Ta ble 1 and Fig. 3), where dis tinctly
higher or ganic mat ter con tents were found. That was seen in

the mi cro scopic slides, clearly richer in or ganic microfossils
and in amor phous or ganic mat ter. 

Palynological anal y ses of the sam ples in ves ti gated proved
the pres ence of poorly dif fer en ti ated as sem blages of or -
ganic-walled microfossils. Within these as sem blages, sim ple
spher i cal forms with no or na men ta tion re ferred to spe cies of
Leiosphaeridia, oc cur (Fig. 4). These sin gle-walled forms be -
long ing to the eukaryotic plank tonic microalgae
(Moczydłowska, 2008a) are ac com pa nied by fil a men tous
spec i mens, straight or coiled, be ing frag ments of fos sil
osillatoriacean cyanobacteria (Moczydłowska, 2008a, b). The
cyanobacterial gen era are rep re sented by spec i mens of
Siphonophycus Schopf, 1968; Obruchevella Reitlinger, 1959
and Eoschizothrix Seong-Joo and Golubic, 1999. Spo rad i cally,
rep re sen ta tives of Eoenthophysalis Hofmann, 1976 ap peared
as tiny, spher i cal or el lip soi dal, usu ally uni form, in ter con nected 
spec i mens. In sev eral slides, in di vid ual, tiny spec i mens of
Granomarginata prima Naumova, 1960 were doc u mented. 

The pres er va tion state of the spec i mens re cov ered  is fairly
good. Quite a lot the fos sils have been pre served as a whole,
and the brown and dark brown colours of their walls in di cates
ther mal al ter ation tem per a tures be low 180°C (Bat ten, 1980). 

As so ci a tions found in the south west ern and south ern parts of 
the Małopolska Block (Okulice 2, Zalasowa 1, Stawiska 1 and
Radlna 2 bore holes) were dom i nated by nu mer ous thread-like
frag ments of cyanobacteria. The lat ter forms, char ac ter is ti cally
coiled, rep re sented Obruchevella spe cies, known from Pre cam -
brian rocks (Jankauskas, 1989; Knoll, 1996). It is in ter est ing that
within the as so ci a tions de scribed, spec i mens of the
Leiosphaeridia spe cies are very few, only 1–3 spec i mens with

di am e ters be tween 5–20 mm, within a stan dard mi cro scopic
slide. Some times, a few forms of Eoenthophysalis sp. oc curred.

Microfossil as sem blages, doc u mented in the pro files from
the cen tral and southeast ern parts of the Małopolska Block,
were char ac ter ized by high con tents of small Leiosphaeridia
spec i mens, which were ac com pa nied by rare straight frag ments 
of cyanobacteria. Char ac ter is tic Obruchevella spec i mens were
ab sent. Some times in di vid ual, tiny spec i mens of
Granomarginata prima were doc u mented in the slides. Gen er -
ally, the palynofacies of the in ves ti gated rocks from the dis -
cussed area are char ac ter ized by low lev els of or ganic mat ter. 

REMARKS AND CONCLUSIONS 

Rec og niz able or ganic-walled microfossil as sem blages
have been paly no logi cal ly iden ti fied within twelve pro files of
the up per Ediacaran clastic rocks ob tained from the
Małopolska Block base ment. The late Ediacaran age of that
rock suc ces sion has been ra dio met ri cally es tab lished in
Zalasowa 1 bore hole pro file (Żelaźniewicz et al., 2009). The
Zalasowa 1 pro file has also been paly no logi cal ly stud ied,
though no macrofossils were found in ei ther of the pro files
stud ied. The or ganic-walled microfossil as sem blages, in part
radiomerically dated, are the first re cords of that kind. 

De spite gen er ally small dif fer ences in the over all spe cies
con tent of the microflora en coun tered, some qual i ta tive and
quan ti ta tive dif fer ences could be ob served in the microfossil
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T a  b l e  1

Lo ca tion of palynologicaly pro duc tive sam ples
 with their depth in each bore hole

Bore holes Intervals
[m]

Okulice 2 2242.1, 2244.3, 2245.5, 2246.9

Zalasowa 1
3680, 3842, 3849, 3898, 3903, 3957, 
3961, 3971, 4026, 4137, 4224, 4256, 

4294, 4323, 4398, 4427

Stawiska 1 3254, 3256, 3259, 3260, 3291, 3293,
3296, 3298, 3320, 3324, 3326

Radlna 2 2758, 2808, 2813

Lipnica 7 810, 815, 830

Lipnica 10 770

Lipnica 16 751

Lipnica 17 787

Cierpisz 2546.5, 2547.3, 2548.5, 2549.3, 2549.8

Jelna 1 1138, 1140

Tryńcza 2 1749

Przemyśl 237 2570–2573
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Fig. 4. Late Ediacaran or ganic microfossils of the Małopolska Block

A–H, K–N – Leiosphaeridia sp., I – Granomarginata prima Naumova, 1960; J – Siphonophycus sp.; P, Q – Eoenthophysalis sp.; O –
Eoschizothrix sp.; R–Z – Obruchevella sp.; A, B, F – Jelna 1 bore hole depth 1138–1143 m; C–E, K–L – Lipnica 10 bore hole depth 770 m;
H, P – Okulice 2 bore hole depth 2242.1 m; I, G, M, N – Przemyśl 237 bore hole depth 2570–2573 m; J, O, Q–Z – Radlna 2 bore hole depth
2758 m; scale bare – 20 mm for: A–G, I, K–N, Q; 50 mm for: H, P, R, S–Z; 100 mm for: J, O



as sem blages re oc curred, as well as in their ex tent over the
Małopolska Block area. The or ganic microfossil as so ci a tions
in the south ern part of the Małopolska Block (Kraków and
Tarnów re gions) are char ac ter ized by a dom i na tion of the
thread-like cyanobacteria (above 90% of the re cov ered spec -
trum), with very rare Leiosphaeridia spec i mens. In con trast to
these as sem blages, microflora en coun tered in the cen tral and
southeast ern parts of the Małopolska Block are char ac ter ized
by high con tents of small Leiosphaeridia spec i mens (above
80% of the ana lysed spec trum), which are ac com pa nied by
straight frag ments of cyanobacteria. 

Sim i lar, poorly tax o nom i cally dif fer en ti ated phytoplankton 
as sem blages are known from the late Ediacaran de pos its of
many ar eas (Jankauskas, 1989; Moczydłowska, 1991;
Jankauskas and Lendzion, 1992; Grey, 2005; Gaucher et al.,
2008). At that time, a dras tic change of the phytoplankton took
place at the bound ary with the Cam brian sys tem, and the
Ediacaran acanthomorphs were re placed by sim ple, tiny
sphaeromorphs as well as by in ter mit tently nu mer ous
cyanobacteria as sem blages (Jankauskas, 1989; Moczy -
dłowska, 1991; Knoll, 1996; Sergeev, 2006; Gaucher and
Sprechmann, 2009). 

Microflora sim i lar to the one ob tained from the Małopolska 
Block are char ac ter is tic of the acritarch ho ri zons 1
(cyanobacteria) and 2 (cyanobacteria, Leiosphaeridia sp.), re -
cog nized in the Lublin–Podlasie Slope of the East Eu ro pean
Craton, ad ja cent to the Małopolska Block (Moczydłowska,
1991). As sem blages of ho ri zons 1 and 2, re cov ered from de -
pos its of well-doc u mented ab so lute age, were dom i nated by
sim ple spec i mens of prokaryotic cyanobacteria and by spher i -
cal acritarchs, be long ing to spe cies of Leiosphaerida, and re -
garded as phytoplankton (Moczydłowska, 2008b).

It is quite pos si ble that the dif fer en ti ated or ganic
microfossil as sem blages doc u mented in the Małopolska Block
area might rep re sent two dif fer ent sec tions of the late Ediacaran 
flysch suc ces sion. How ever, it is im pos si ble to re con struct their 
ver ti cal suc ces sion at the pres ent stage of in ves ti ga tion be cause
the amount of data avail able re mains insufficient. 
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