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Teresa MARCINKIEWICZ 

The megaspore assemblage of Gapillispasrites germanicns 
from the Middle Triassic of Poland 

The megaspore studies of boundary parts of the Lower Keuper and Upper Muschelkalk profiles, developed 
as clayey-sandy facies, allowed to distinguish the specific megaspore assemblage with proposed name - 
Capillispontes germanicus. Such assemblage had some features common with the Dijkstraisporites beutleri 
one, described from the Lbwer Keuper deposits but it contained index species for the Upper Muschelkalk 
that dated it as an older than the Dijkstraisporites beutleri assemblage. Differences in species content 
between both mentioned assemblages pointed out that in some regions the boundary parts of profiles, 
regarded as the Lower Keuper, were thestratigraphicequivalent of the Upper Muschelkalk from other areas. 
Both megaspore assemblages occurred within range of the Heliosporites dimorphus Zone of Ladinian age. 
Here were distinguished four new species (Mascisporifes collinus sp. n., Verrum'letes nodosus sp. n., Tenelli- 
sporites omatus sp. n., Polaneuletes ncberculants sp. n.), three new combinations (Henrisporifes capillam 
(Fuglewicz) comb. n., Sexaneuletes clavams (Fuglewicz) comb. n., Aneuletes mesotriassicus (Kozur) comb. 
n.) and two new genera (Seuaneuletes gen. n., Polaneuletes gen. n.). ' 

INTRODUCTION 

The megaspore studies based on material from 23 boreholes from the Fore- 
Sudetic, Western Pomerania and north-eastern Poland area (Fig. 1). Samples were 
taken mainly from boundary parts of profiles which according lithology and wire logs 
had dated as the Lower ICeuper or Upper Muschelkalk (Fig. 2). 

These deposits have formed during rapid marine ingression on wide area of Polish 
Lowland when the marine carbonate-clayey sediments of the Upper Muschelkalk had 
been replaced by clayey-sandy deposits of deltaic-lagunal-fluvial facies of the Lower 
Keuper age (I. Gajewska, 1971,1978). 

On the Fore-Sudetic area, where the marine basin of the Muschellralk had longest- 
existed (I. Gajewska, 1964,1983~)~ the carbonate and carbonate-clayey sediments with 
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Fig. 1. Location slcetch of studied profiles 
Lokalizacja badanych profili 

ceratites and crinoids were occurred. Megaspores were found in upper part of this 
series, composed of clayey-silty-sandy deposits (OSno IG 2 borehole, depth 1298.0- 
1300.0 m). They made together specific and taxonomicaly variable megaspore assemb- 
lage named as Capillisporites germanicus assemblage. This one has index species for 
the Upper Muschelkalk which allowed to compare and correlate it with similar 
assemblages known outside Poland. That assemblage occurred in OSno IG 2 profile 
within the range of lower part of the Heliosaccus dimorphus miospore zone. Plant 
microplankton of Acrirarcha type also found here acted - according T. Orlowska- 
-Zwolinslra (1983,1985) -as facies indicatorwhich allowed lo  distinguish the marine 
deposits of Upper Muschelkallr from limnic sediments of the Lower Iceuper. The part 
of profile from depth: 1298.0-1304.0 m was included - according mentioned data - 
to the Upper Muschellralk. Regarding results ofmiospore studies of this part of profile 
it could be stated that the megaspore assemblage C. germanicus dates also the Upper 
Muschelkallr deposits. 

Other distinct assemblage was noticed in profiles of several boreholes from south- 
ern part of the Fore-Sudetic Monocline (Krzykbw W 9, depth 310.5-318.6 m; Rad- 



Fig. 2. Position of megaspore assemblages in se1ecte.d profiles of the Muschelkalk and Lower Keuper 
1 -cored parts of profiles; 2 - non-cored parts; megaspore assemblages: D.b. - Dijkstraisporites beutleri, C.g. - Capillisporites germanicus; Tp3 - Upper 
Buntsandstein; Tml - Lower Muschelkalk; Tm2 - Middle Muschelkalk; Tm3 - Upper Muschelkallc; Tkl - Lower Keuper; Tk2 - Upper ICeuper; Tre - 
Rhaetian; f. from. - Frombork Formation; f. elbl. - Elblqg Formation 
Wystqpowanie zespd6w megasporowych w wybranych profilach wapienia muszlowego i kajpru dolnego 
1 - odcinki rdzeniowane; 2- odcinki nierdzeniowane; zespoly megasporowe: D.b. - Dijlcstraisporites beutleri, C.g. - Capillisporites germanicus; Tp3 - pstry 
piaslowiec gbmy; Tml - wapiefi muszlowy dolny; Tm2 - wapieri muszlowy Srodkowy; Tm3 - wapiefi muszlowy g6rny; Tkl - kajper dolny; Tk2 - lcajper 
g6my; Tre - retyk; f. from. - formacja fromborska; f. elbl. - formacja elblqska 
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wanice W 4, depth 276.5-292.5 m; ICotowice W 5, depth 323.0 m; Odra 1, depth 196.0 
m and 207.0 m; Odra 3, depth 449.5 m and Grundy G6rne IG 1, depth 2122.0-2140.0 
m). Its characteristic feature is significant occurrence of two species: Dijk@nispoPites 
beutleri Weinhardt and Muexisporites meditectnnks (Reinhardt) Kozur as well Pack of 
the most of species belonged to Capillisporites germanicus assemblage. The men- 
tioned species are widely lcnown from the Lower ICeuper deposits in Poland and 
allowed to identify this assemblage with Dijhtraisporites beutleri ones described 
earlier by author (7'. Marcinltiewicz, 1978). 

Fragmentary coring of the most of studied wells could not confirm stratigraphic 
ranges of described spore assemblages: Capillisporites germanicus and Dijkstrai- 
sporites beutleri within on borehole profile. 

Western Pomerania area was northern part of the Muschelkh!lt sedimentary basin. 
Carbonate and carbonate-clayey deposits with ceratites and crinoids had origined 
within its deeper part (I. Gajewslca, 1971,1976) but in shallovtrer one - the marly-car- 
bonate sediments with sandy admixture, brownish-red in colour, lithologicaly similar 
to the Lower Keuper roc!=. Megaspores found in some samples from these deposits 
form one assemblage similar - according species content - to Capillisporites ger- 
manicus one, noticed within the Upper Muschelkalk from the Fore-Sudetic Mono- 
cline. 

The Upper Muschelkalk deposits from north-eastern Poland had accumulated 
within marginal basin zone. They consist of marly limestones with siltstone intercala- 
tions which continuously pass upward into clayey-sandy deposits of the Lower Iceuper. 
These two stratigraphic units were not separated detaily due to lack of lithological 
differences between both series and index fauna (A. ~z~perlco-~liwcz~dska,  1967, 
1973~1, b, 1974; I. Gajewslca, 1983~1, b). 

Abundant and well preserved megaspores were found in borehole profiles from 
north-eastern Poland. They documented typicaf Lower ICeuper deposits (borcholes: 
Gradzanowo 4, Biezun 2, Tluszcz IG 1) as well as series of the Frombork Formation 
(according data of R. Strzelecki, 1985). The species assemblage, found,there, is typical 

' 

for the Upper Muschelkalk and also occurs on the Fore-Sudetic Monocline area. 
These data suggest that studied deposits from north-eastern Poland could be regared 
as stratigraphic equivalent of the Upper Muschelkalk from other regions (Tab. 1). 

Author particularly thanks Drs I. Gajewslca and A. Szyperlto-Teller from Padst- 
wowy Instytur Geologiczny in Warsaw for important geological data about studied 
cores and remarks during this article preparation. Special thanks are to Dr R. Strze- 
lecki for offering the core material and to Mr L. Giro and M. Pawlik for SEM photos 
of megaspores. 

Described here megaspore collection is a property of Palaeobotanic Laboratory of 
Padstwowy Instytut Geologiczny. 
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CHARACTERISTIC AND STRATIGRAPHIC APPRECIATION 
OF CAPILLISPORITES GERMANICUS ASSEMBLAGE 

The description of C. germanicus assemblage based on core materials from bo- 
reholes: Bialy B6r 7 (depth 1434.0-1439.0 rn), Buk IG 1 (1410.0-1417.0 m), Biezuri 2 
(2514.0-2514.5 m), CzIuch6w IG 2 (1990.1-1996.0 m), Gozd 1 (1379.7-1386.0 m), 
Gradzanowo 4 (2350.5-2357.0 m), Karcino 1 (1056.5 m), Mlynary IG 2 (877.5-878.5 
m), Marianka IG 1 (1070.0 m), Miastlro 2 (1203.5 m), Nidzica IG 1 (1845.0 m), 
Okunino 1 (1177.0-1183.0 m), OSno IG 2 (1298.0-1300.0 m), Przylesie IG 1 (843.5- 
846.5 m), nuszcz IG 1 (1330.0 m), ZaScianki IG 1 (969.2 m). 

Megaspore assemblages found in mentioned above profiles have some species 
known earlier from Dijlrstraisporites beutleri assemblage which documented the 
lirnnic deposits of the Lower Keuper in Poland, Germany and Ukraine but they were 
noticed also in the Upper Muschelkallr (P. Reinhardt, 1963; P. Reinhardt, D. Fricke, 
1969; E. Ibnnegieser, H. Kozur, 1972; H. Kozur, 1973; H. Kozur, E. W. Mowszowicz, 
1976; T. Marcinkiewicz, 1978,1983). Such species as: Flabellisporites crinitus Marcin- 
kiewicz, Henrisporites capillatus (Fuglewicz) comb. n., H. triassicus Kozur, Tenelli- 
sporites rnarcinlciewiczae Reinhardt et Fricke and Venutriletes nzarcinkiewiczae Kozur 
suggest close stratigraphic position of both assemblages but up till now such sequence 
has been not found in one borehole profile. Otherway, within Capillisporites germani- 
cus assemblage are absent such species as: Dijksmisporites beutleri Reinhardt and 
Maexisporites nzeditectatus (Reinhardt) Kozur known as most specific and index 
species for the Lower Keuper deposits. Lack of these species eliminates mentioned 
stratigraphic unit. Other new species (Tab. 2) were appeared in discussed assemblage 
and they allowed to distinguish individual assemblage, stratigraphicaly different from 
Dijkstraisporites beutleri one. Significant species in studied assemblage are such ones 
which were noted - after R. Fuglewicz (1977) and T. Marcinkiewicz (1983) - from 
deposits belonged according lithostratigraphic data to the I ~ w e r  Keuper or Upper 
Muschelkalk. They are: Bothriotriletes grnndis Fuglewicz, Sexaneuletes clavatus (Fu- 
glewicz) comb. n., Vem~triletespreutilis Fuglewicz, Nathorstisporites invenustus Fugle- 
wicz, florstisporites ?irregularis Fuglewicz, Narkisporites fornzidnbilis Marcinkiewicz, 
Bacutriletes nzicros Fuglewicz and Echitriletes latispinosus Fuglewicz. TWO ones are - 
after author - synonyms of Bacutriletes ntinintus Kozur and Prilcnspisporites srebro- 
dolskae Kozur (H. Icozur, E. W. Mowszowi~z, 1976). 

Two significant index species occurred within studied assemblage - Capillisporites 
germanicus Icozur and Trileitesmuelleri ICozur, described earlier from Upper Muschel- 
kalk deposits (mo3) of Turingien (H. Kozur, 1972). Also was found Aneuletes nzeso- 
niassicus (Icozur) comb. n., known from the Lower Ladinian - Ceratite Beds (mo2) 
of Upper Silesia (H. Kozur, 1972). 

The described assemblage had some common elements with assemblage found in 
lower part of the Gemmanella Beds from the North-Caspian Depression (E. W. 
MOVI;? ;~W~CZ,  H. ICozur, 1975; H. ICozur, E. W. Mowszowicz, 1976). They are: Bacu- . 
trlletes nzininzus ICozur and Prikaspisporites srebrodolskae Icozur. It is significant that 
in upper part of mentioned Gemmanella Beds occurs the assemblage with predomi- 
nant species Dijlw'misporites beutleri Reinhardt. Age of that beds was defined as Late 
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T a b l e  3 

Correlation of miospore and megaspore assemblages, dislinguished in 
the Upper Muschelkallc nnd Lower Keuper deposits in Poland 

Anisian - Ladinian (see - op. cit.) after megaspores and ostracodsl found in their 
lower part. 

Additional stratigraphic indicator could be occurrence of single specimen Erlan- 
sonisporites ?lobatus Fuglewicz, described from uppermost Anisian - Lower Ladinian 
deposits in Tatra Mts (R. Fuglewicz, 1980). 

New, at first time found in studied materials, species are: Maexisyorites collinus sp. 
n., Tenellisporites ornatus sp. n., Venu~iletes nodosus sp. n. and Polaneuletes tubercu- 
lams sp. n. 

Capillisporites germanicus assemblage, although has some species common with 
Dijkstraisporites beutleri assemblage defining the Lower Keuper, contains index 
species for the Upper Muschelkalk that suggests its older age. Species, known up till 
now only from the Lower ICeuper but found here together with species typical for the 
Upper Musclielkalk, have wider stratigraphic range that it was described in Polish 
literature. They are not index species to precise boundary between the Muschellcalk 
and ICeuper and should be regarded as precursor species, beginning their occurrence 
just in top part of the Upper Muschelkalk of earlier and continuing it into overlaying 
deposits of the Lower ICeuprr. 

It is interesting that Capillisporites germanicus assemblage was noticed (Tab. 3) 
in lower part of miospore zone Heliosaccus dimorphus, distinguished in top part of 

Among them was Geminanella (Praegetninanella) sttbtilis Kozur - species as synonym Gemmanella 
schweyeri Schneider, occurred in Poland within upper part of the Middle Muschelkalk and rarely -in lower 
part of the Lower ICeuper (0. Styk, 1982). 

Megaspore 
assemblages 

(T. Marcinkiewicz, 
1978 and recent 

investigation) 

Dijkstraisporites 
beutleri 

Capillisporites 
germanicus 

.1 
? 

Chronostra- 
tigraphy 

Lithostrati- 

Miospore zones and 
subzones 

g r a ~ h ~  

Lower Keu- 
Per 

- 

Upper Mu- 
schelkalk 

( T. Oriowska-Zwolidska, 1983,1985) 

Ladinian 

Anisian 

g .g 
.% 0 
'U 
u .g ' 

- 
Tas:irar~ites 



The megaspore assemblages of Capillisporites germanicus.. 39 

the Upper Muschelkalk (T. Orlowska-Zwolinska, 1983,1985) as subzone with Tas- 
m a n i t e ~ . ~  Dijkstraisporites beutleri assemblage occurs in upper part of that zone 
(without marine plankton) which reflects lirnnic conditions of the Lower Keuper 
sedimentation. 

This Cagillisporites germanicus assemblage should be connected with Lower 
Ladinian due to fact that microflora with index species Heliosaccus dimorphus is 
related to - after T. Orlowslra-Zwolinska - Ladinian. Consequently, the Dijlrstrai- 
sporites beutleri assemblage could be placed within the Upper Ladiniam. 

The distinguishing of Capillisporites germanicus assemblage has significant value 
for correlations of profiles from marginal zone of the Upper Muschelkalk sedimentary 
basin, in which the facies distribution could be similar as during lower part of the 
Lower ICeuper. 

SOME SPECIES DESCRIPTION AND TAXONOMIC 
AND STRATIGRAPHIC REMARKS 

Genus Trileites (Erdtman 1945,1947) Potonik, 1956 
Trileites nzuelleri Icozur 

(Pl. I, Figs 1,2) 

1973 Trileites mi~elleri Kozur; H .  Kozur: PI. 1, Figs 1,3a,  b. 
D e s c r i p t i o n . Megaspores rounded in outline, 600-855 p m  in diameter. 

Rays of tetrad scar straight with relatively thin lamellae of sharp margins. Their height 
changes from 70 to 110pm..Lack of arcuate ridges. Exine smooth, slightly shiny. 

0 c c u r r e n c e . Poland: Upper Muschelkalk, lower part of the Lower Keuper; 
Germany: Upper Muschelkalk (mo3). 

Genus Maexisporites Potonik,1956 
Maexisporites colIinus sp. n. 

(PI. I, Figs 3-5; PI. 11, Figs 1,2) 

H o 1 o t y p u s : MUZ PIG 507 (123), PI. I, Fig. 4. 
L o c u s t y p i c u s : Poland, Bialy B6r 7 Dorehole, depth 1434.0-1439.0 m. 
S t r a t u m t y p i c u m : Upper Muschelkalk. 
D e r i v a t i o n o m i n i s : collinLis (Lntin) - hummocky. 

D e s c r i p t i o n . Megaspores rounded-oval in outline, 340-560 pm in 
diameter. Rays of tetrad scar distinct, straight or slightly undulated, forming low ridges 

2 ~ a t e r  studies of T. Orlowska- Zwolidska (1988) documented an occurrence of Taslnatlites in all Upper 
Muschelkalk. 



40 Teresa Marcinkiewicz 

of constant width. Rays are framed with shallow groove at both sides. Large contact 
faces. Arcuate ridges subtle defined. Coarse exine ornamentation. 

R e m a r k s . Described megaspores are similar to Maexisporites meditectatus 
(Reinhardt) ICozur. Have larger diameter, grooves along rays of tetrad scar and other 
surface ornamentation. 

0 c c u r r e n c e . Poland: Upper Muschelkalk, lower part of the Lower Keuper, - 

Frombork Formation. 

Genus Vemm'letes (van der Hammen, 1954) Potonik, 1956 
Verrutriletes nodosus sp. n. - 
(Pl. 11, Fig. 4; P1.111, Fig. 1) 

H o 1 o t y p u s : MUZ PIG 507 (201), PI. 111, Fig. 1. 
L o c u s t y p i c u s : Poland, Przylesie IG 1 borehole, depth 845.0-845.3 m. 
S t r a t u m t y p i c u rn : Frornbork Formation. 
D e r i v a t i o  no~ninis:nodosus(Latin)-nodular. 

D e s c r i p t i o n . Megaspores rounded-triangular in outline, 34W40  p m  in 
diameter. Tetrad scar prominent in the form of humoclv ridges, about 15-40 pm in 
height. Arcuate ridges distinctly marked, formed by joining of individual elements of 
ornamentation. All surface is covered with densely spaced tubercles. Tubercles, 
rounded and irregular, have height up to 20pm and base width up 3 5 pm. They often 
join together forming elongated elements of ornamentation. 

0 c c u r r e n c e . Poland: Upper Muschelkalk, lower part of the Lower Keuper, 
Frombork Formation. 

Genus Bncutrilefes (van der Hammen, 1954) Potonik, 1956 
Bacu~zledes mininzus Kozur 

(PI. 111, Fig. 5; Pl.IV, Figs 3,4; P1. V, Figs 1,2; P1. VI, Figs 4,5) 

1976 Bacum'letes minirnrrs Kozur; H. Kozur, E. W. Mowszowicz: PI. 1, Fig. 3. 
1977 Bacutriletes micros Fuglewicz; R. Fuglewicz: PI. 33, Figs 1-4. 
1986 Bacutriletes micros Fuglewicz; R. Fuglewicz: PI. 93, Figs 1,3.  

D e s c r i p t i o n . Megaspores rounded-triangular in outline, 230-250 p m  in 
diameter. Rays of tetrad scar long with lamellaeof 20pm height. Contact faces covered 
with fine conical appendages. Remaining spore surface sculptered with finger-shaped 
appendages. Appendages with rounded or truncated apexes have length up to 20 p m  
and base width about 5-10pm. 

0 c c u r r e n c e . Poland: Upper Muschelkalk, lower part of the Lower Keuper, 
Frombork Formation; Ukraine: south-western part of the North-Caspian Margin - 
lower part of the Gemmanella Beds (Anisian - Ladinian). 
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Genus Prikaspisporites Icozur, 1976 
fikaspisporites srebrodolskae Kozur 

(Pl. VII, Fig. 5; PI. I%, Figs 1,2; PI. X, Figs 1,2,4) 

1976 Prikaspisporites srebrodolskae Kozur; H .  Kozur, E. W. Mowszowicz: PI. 2, Fig. 6 a, b. 
1977 Echitriletes latispinow Fuglewicz; R. Fuglewicz: PI. 34, Figs 1-2. 
1986 Echitriletes latispinow Fuglewicz; R. Fuglewicz: PI. 94, Figs 1 4 .  

D e s c r i p t i o n . Megaspores triangular-rounded in outline, 300-400 p m  in 
diameter. Tetrad scar distinct, in form of slightly undulated lamellae with deeply 
incised margins. Lamellae height up to 40 pm. Surface of contact facies with flat, 
conical appendages. Distal spore surface covered with flat, finger-shaped appendages, 
80 pm long and 10-20 pm wide. Appendages joined at the base with low horizontal 
lamellae form bands of crests. On distal side visible imperfect reticulum formed due 
to joining of individual elements of ornamentation. 

0 c c u r r e n c e . Poland: Upper Muschelkalk, lower part of the Lowef Keuper; 
Ukraine: south-western part of the North-Caspian Margin - lower part of the 
Gemmanella Beds (Anisian - Ladinian). 

Genus Henrisporites (Potonik) Binda et Srivastava 
Henrisporites capillatus (Fuglewicz) comb. n. 

(Pl. XII, Fig. 3; P1. XIII, Fig. 4) 

1977 Dijkrtraisporites capillatus, Fuglewicz; R. Fuglewicz : PI. 38, Fig. 3; PI. 39, Fig. 1 a, b; PI. 40, Fig. 3. 
1978 Henrkporites delicants Marcinkiewicz; T.  Marcinkiewicz : PI. 12, Fig. 7; PI. 8, Figs 1-3; PI. 14, Figs 1 4 .  
1983 Henripontes &delicatus Marcinkiewicz; T.  Marcinkiewicz : PI. 7, Figs PI. 8, Figs 1-4; PI. 9, Figs 1-4. 
1986 Dijkstraisporites capillatus Fuglewicz; R. Fuglewicz: PI. 100, Figs 4,7. 

R e m a r k s . All megaspores mentioned in synonym index have equatorial flange 
and ornamentation as fine capillate appendages sparsely spaced on exine surface. 
These megaspores were described by R. Fuglewicz (1977) as Dijkstraisporites capillahls 
Fuglewicz and by T. Marcinkiewicz (1978) as Henrisporites delicatus Marcinkiewicz. 
In this study such spores represent one species with proposed species name: Henri- 
sporites capillahls (Fuglewicz) comb. n. 

0 c c u r r e n c e . Poland: Upper Muschelkalk and Lower Keuper, Frombork 
Formation. 

Genus Nathorstisporites Jung, 1958 
Nathorstisporites invenustus Fuglewicz 

(Pl. XI, Fig. 4) 

1977 Nathorstisporites invenustus Fuglewicz; R. Fuglewicz: PI. 40, Figs 1-2. 
1986 Nathorstisporites invenustus Fuglewicz; R. Fuglewicz: PI. 100, Figs 2,6. 
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D e s c r i p t i o n . Megaspores rounded in outline, 3 2 W 9 0  p m  in diameter. 
Tetrad scar obscured by appendages of proximal side. Arcuate ridges not developed. 
Spore surface cavered with low, irregular lamellae of 20 p m  height, which are peak- 
-shaped in adhesion points. Lamellae joined together forming irregular network. 
R e m a r k s . Described specimens have great similarity to Nathorstispontes do- 

bruskinae ICozur ( H .  ICozur, E. W. Mowszowicz, 1976) but dim specimen photos, 
presented in citated work, make such comparison difficult. 

0 c c u r r e n c e . Poland: Upper Muschelkalk, lower part of the Lower ICeuper, 
Frombork Formation. 

Genus Tenellisporites PotoniC, 1956 
Tenellisporites omatus sp. n. 

(Pl. X, Figs 3,5; P1. XII, Figs 1,2) 

H o 1 o t y p u s : MUZ PIG 507 (162), PI. XII, Fig. 1. 
L o c u s t y p i c u s : Poland, Plzylesie IG 1 borehole, depth 846.5 m. 
S t r a t u m t y p i c u m : Frombork Formation. 
D e r i v a t i o  nominis:omatus(Latin)-armed. 

D e s c r i p t i o n . Megaspores rounded in outline, 250-360 p m  in diameter. 
Rays of tetrad scar long, extending to the equatorial zone, developed as low, slightly 
undulated lamellae. Proximal side smooth or covered with few very fine tubercles. In 
equatorial zone visible ribbon appendages, 30-200pm in length, some of them have 
widoned ends. Appendages are densely spaced, often lateraily lmited. Distal side 
ornamented with appendages similar to equatorial ones and also fine tubercles are 
visible. 

R e m a r k s . This species is distinctly similar to Tenellisporites nzarcinkiewiczae 
Reinhardt et Fricke. It differs with other ornamentation on distal side. 

0 c c u r r e n c e . Poland: Upper Muschelkalk, lower part of the Lower Keuper, 
Frombork Formation. 

Genus Aneuletes Harris, 1961 
Synonym: Semiomatisporites Kozur, 1973 

Aneuletes meson-iassicus (Kozur) comb. n. 
(PI. XIII, Figs 1-3) 

1973 Semiornatisporites mesomassicus Kozur; H. Icozur: PI. 1, Fig. 5. 
D e s c r i p t i o n . Megaspores rounded in outline, 340-500 pm in diameter, 

without tetrad scar. Tubercles on concave area are diagnostic feature. They are of 
various size, sometime they join together forming elongated elements of ornamenta- 
tion. 

R e m a r k s . Genus Semiornatisporites should be regarded as younger synonym 
of nameAneuletes (J. Jansonius, L. V. Hills, 1977). 
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0 c c u r r e n c e . Poland: Upper Muschelkalk, lower part of the Lower Keuper, 
Frombork Formation; Larysz6w (Upper Silesia) -Lower Ladinian - Ceratites Beds 
(moz). 

Genus Sexaneuletes gen. n. 
Typical species: Saaneuletes clavatus (Fuglewicz) comb. n. 

D e s c r i p t i o n . Megaspores without tetrad scar, 300-500 p m  in diameter. 
They have small, shallow cavity, surrounded with exine ridge of irregularly hexagonal 
external outline and with six folds, radiated toward equatorial zone. Megaspore 
surface covered with tubercles. 

R e m a r k s . Two megaspore kinds without tetrad scar are known in literature. 
First of them is genusAneuletes, proposed by T. M. Harris (1961) for bodies resembling 
megaspores but without tetrad scar. These are spores arespherical in outline, with flat 
or slightly concave area at one side. This area is covered with tubercles. Next genus is 
Carbaneuletes (A. M. Butterworth, E. Spinner, 1967; E. Spinner, 1983, 1984) was 
proposed for sporomorphs, 300-600pm in diameter, without tetrad scar. Wall of such 
sporomorphs consists of three layers. The outermost layer is thin and smooth. It is 
characterized by a small circular structure; the middle one is reticulate, the innermost 
layer is thin, finely granulose. 

Sexaneuletes clavatus (Fuglewicz) comb. n. 
(Pl. XIV, Figs 1-3) 

1977Anadetes clavatus Fuglewicz; R. Fuglewicz: PI. 41, Fig. la ,  b. 
1986Aneuletes clavatus Fuglewicz; R. Fuglewicz: PI. 102, Figs 3, 5. 

D e s c r i p t i o n : Megaspores rounded in outline, 3 5 M 7 0  p m  in diameter. 
They have shallow and relatively small cavity surrounded with exine ridge of hexagonal 
external outline, with six folds, radiated toward equatorial zone. Internal cavity 
diameter is 80-130pm. Exine ornamentation consists of fine tubercles, closely packed 
and they often join together forming irregular elements. Nearby cavity tubercles are 
finer and more packed than on other areas. 

R e m a r k s . This species, described by R. Fuglewicz as Aneuletes clavatus was 
offered to include into genus Sexaneuletes due to occurring of cavity framed with exine 
ridge with outside folds and ornamentation consisting of tubercles. Megaspores 
described by R. Fuglewicz (1977) as Aneuletes acrochordones resemble in morphology 
S. clcvanls (Fuglewicz) comb. n. and could be also classified as Sexaneuletes. 

0 c c u r r e n c e . Poland: Upper Muschelkalk, lower part of the Lower Keuper, 
Frombork Formation. 
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Genus Polaneuletes gen. n. 
Typical species: Polaneuletes mberculatus sp. n. - described lower 

D e s c r i p t i o n . Megaspores without tetrad mark, 320-530 p m  in diameter. 
Ring of closely adhered tubercles is their diagnostic feature. Ring inside slightly 
concave. Ornamentation of spore surface outside this ring is tubercular or  net-shape. 

Polaneuletes tuberculatus sp. n. 
(PI. XIII, Figs 5,6; P1. XIV, Figs 4-43) 

H o 1 o t y p u s : MUZ PIG 507 (177), PI. XIV, Fig. 6. 
L o c u s t y p i c u s : Poland, Przylesie IG 1 borehole, depth 845.5 m. 
S t r a t u m t y p i c u m : Fromborlc Formation. 
D e r i v a t i o n o m i n i s : tuberculatus (Latin) -covered with tubercles. 

D e s c r i p t i o n . Megaspores rounded in outline, 320-470 p m  in diameter, 
without tetrad scar. They have ring with internal diameter about 300 pm, consisting 
of closely joined tubercles. Surface inside this ring is slightly concave, ornamented with 
tubercles. Outside ring occur tubercles of irregular shapes and various size (30-35 
pm). Sometimes tubercles join together forming elongated and rounded elements of 
ornamentation. 

R e m a r k s . Studied specimens resemble in general morphology Aneuletes 
ponzeranus Fuglewicz (R. Fuglewicz, 1977). Presence of this ring is their common 
feature but they have different ornamentation which is nodular at P. tuberculatus but 
reticular - at A. ponzeranus. A. ponzeranus Fuglewicz could be included to genus 
Polaneuletes due to presence of ring, surrounding concave spore area. 

0 c c u r r e n c e . Poland: Upper Muschelkalk, lower part of the Lower Keuper, 
Frombork Formation. 

Translated by Gnegon Czapowski 

Zaktad Stratygrafii, Tektoniki i Paleogeografii 
Paristwowego Instytutu Geologicznego 
Warszawa, ul. Rakowiecka 4 
Received: 13.09.1991 
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Teresa MARCINKZEtVICZ 

S t r e s z c z e n i e  

Badanion1 nlegasporowym poddano osady ilasto-piaszczyste, zaliczane 1x1 schemaiach litostratygraficz- 
nych do wapienia muszIoiniego g6nnego lub do dolnych odcinlcbw k a j p r ~  dolnego. Znalezione w tych osadach 
gatunIri megaspor da@ podstav~q do wyr6inienia charakterystycznego zespoh megasporowego, kt6ry okre- 
SIono w obecnej ppracy mianem Capillisporites germanicus. 

Zesp6f Capillisporites gerinanicuswyliazuje pewne cechy wspblne z zespoiem Dijkstraisporites beutleri 
dolcunentujqcym v: polslcich profilach osady liajpru dolnego, co Swiadczy o bIiskoSci pdozenia stratygraficz- 
nego obu zespoi6w, chociaz nie udaio siq pneSledziC ich naslqpstwa w jednym profilu wiertniczym. Badany 
zesp6i cvykazuje jednoczednie cl~arakterystyczne zmiany w sliiadzie gatunkowym, kt6re decydujq o jego 
odrqbnogci. WSr6d gatunlt6w zasiugujqq~ch na uwagq naleiy wymieniC nastqpujqce: Flabellispo~ites crinihrs 
Marcinltiewicz, fie~irkporites capillanis (Fuglewicz) comb. n., a poza tym Narkisporires fonnidabilis Marcin- 
liievticz, -9.iIca~pispoi~ifes srebrodolskae Iiozur, A?ze~~letes mesomm~ssiciis (Iiozur) comb. n. i Seranatletes 
C ~ ? V U ~ : S  (Fuglewicz) comb. n. i in. 2espG ten odznacza siq talcie obecnogciq gatunk6w wsltafniliowych dla 
g6rnego wapienia muszlowego, talcich jaIi Capillkporites gertnar~icz!~ ICozur, Trileires ?nrtelleri ICozur, co 
slciania do v:niosltu, i i  jest to zesp6i starszy od wspomnianego zespolu Dijlcstraisporites beutleri. 

Ponadio stwierdzono, i e  zesp6k megasporowy Capiilisporites germanicus pojawia siq w niiszej czqSci 
zasiqgu mios~orowego poziomu Heliosaccus dimorphus obejmujqcego stropowy odcineli gcirnego wapienia 
nuszlowego. Naiomiasi zesp6h Dijlcstraisporites beutleri zwiqzany jest z g6rnq czqbciq wzmianlcowanego 
y i e j  poziomu Heliosaccus dimorphus, charalitetyzujqcego limniczne warunlii twonenia s i ~  osad6w lrajpiu 
doiiiego. Uwzglqdniajqc datvivanie usta!one na podstawie miospor (T. Ortowslia-Zwolifislia, 1983, 1985) 
przyjqio, ze megaspoiowyzesp6: Capillisporites germanicus znajduje siqw obrqbie niiszego ladynu, a zesp61 
Dijlcstraisporites beutleri naleiy do wy2szego iadynu. 

PLATE I 

Figs 1, 2. Trileites mttellen' Kozur 
1 - MUZ PIG 507 (119), 2 - MUZ PIG 507 (120); OSno IG 2 borehole, depth 1298.0 n~ 
Otw6r OSno IG 2, glqb. 1298,0 m 
Figs 3-5. Maerisporites colliniu sp. n. 
3 - MUZ PIG 507 (125), Bietud 2 borehole, depth 2514.5 m; 4 - holotype, MUZ PIG 507 (123), Biab 
B6r 7 borehole, depth 1434.0-1439.0 m; 5 - MUZ PIG 507 (124), Bialy B6r 7 borehole, depth 1439.0 m 
3 - otuV6r Bieiufi 2, giqb. 2514,5 m; 4 - holotyp, otw6r Bialy B6r 7, glqb. 1434,0-1439,O m; 5 - otw6r 
Biaiy B6r, giqb. 1439,O m 

All photos (1-5) in reflected light; x 100 
Wszystkie oliazy (1-5) w Swietle odbitym; pow. 100 x 
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PLATE I1 

Fig 1.2. M O ~ I C S  collinus sp. n. 
1 - MU2 PIG 507 (193), Bitstufi 2 borehole, depth 25145 m, x 150; 2 - fragment of the same specimen, 
proximal side small spherules on exine surface supposed fungal origin, x 4000 
1 - ow6r  Bieiuh 2, glqb. 2514,s m, pow. 150 x; 2 - fragment tego samego okazu ilustrujacy d b q  
powierzchni pmksymalnej; widoczne male kuleaki na powierzchni egzyny - przypusuzalnie miqzane z 
grybami, paw. 4000 x 
Fig. 3. Moaispri~es meditectohlr (Reinhardt) Kozur 
MUZ PIG 507 (191), Kotowice M 5 borehole, depth 383.0 m,x 220 
O M r  Kotowice M 5, gtqb. 383,O m, paw. 220 x 
Fig. 4. VenummIeres nodosus sp. n. 
MUZ PIG 507 (234), Przylesie IG 1 borehole, depth 845.0-845.3 m, x 100 
O w 6 r  Pq les i e  IG 1, g&b. 845.0-845.3 m, paw. 100x 

All photos in SEM 
Wsyslkie okazy w skaningowym mikmkopie elektronawym 
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PLATE 111 

Fig. 1. Varutrilercs nodhnrs sp. n. 
Holptype, MUZ PIG 507 (201), Przylesie IG 1 borehole, depth 845.3 m, x 200 
Holotyp, 0hN6r Pnylaie IG 1, gkb. 845,3 m, pow. 200 x 
Figs 2-4. Vmtrilerespmtilis Fuglewia 
2- MUZ PIG (137). proximal side, Przylaie IG 1 borehole, depth 8465 rn, x 100.3- the same specimen, 
distal side; 4 - MUZ PIG 507 (229), Przylesie IG 1 borehole, depth 845.0-845.3 m, x 100 
2 - powienchnia proksymalna, olw6r Przylesie IG 1, gtqb. 8463 m, pow. 100 x; 3 - ten Sam o b z ,  
powietzchnia dystalna, 4 - Przylesie IG 1, gtqb. 845,0-845,3 m, pow. l00x 
Fig. 5. Bacum'leres minimus Kozur 
MUZ PIG 507 (131), Ttuszn IG 1 borehole. depth 1330.0111, x 150 
Ow6r Ttuszcz IG 1, gtqb. 1330,O m, pow. 150 x 
Fig. 6. Vmnileres marcinkiewicurt Kozur 
MUZ PIG 507 (197), Przylaie IG 1 borehole, depth 8465 m, x 120 
Otw6r Przylesie IG 1, gtqb. 846,5 m, pow. 120 x 

Figs 1,4,6 - SEM photos, Figs 2,3,5 -photos in reflected light 
Fig. 1,4,6 - w skaningowym mikroskopic elektronowym, fig. 2,3,5 - w Swietle odbitym 
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PLATE W 

Figs 1,2. C a p i l ~ r i r e s ~ ' ~ ~ ~  Kozur 
1 - MUZ PIG 507 (199), Okunino 1 borehole, depth 1177.0 m, x 130; 2 - MUZ PIG 507 (139), Nidzica 
IG 1 borehole, depth 1845.0 m, x 100 
1 - otw6r Okunino 1, glqb. 1177.0 m, pow. 130~; 2- otw6r Nidzica IG 1, glqb- 1845,O m, pow. 100x 
Figs 3.4. Bacum~leresminimur Kozur 
3- MUZPIG 507 (195), Pnylesie IG 1 borehole, depth 846.5 m,x 200; 4 -fragment of thesamespecimen, 
ornamentation of distal side, x 780 
3-otw6r Plzylesie IG 1, glqb. 846.5 m, pow. 200~; 4- fragment tegosamego okazu ilustmjqcy u d b i e n i e  
powienchni dystalnej, pow. 780 x 

Figs 1,3,4 - SEM photos, Fig. 2 - photo in reflected light 
Fig. 1,3,4 - w skaningowym mikroskopie elektronawym, fig. 2 - w Swietle odbitym 
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PLATE V 

Figs 1,2. Bacuniletes tnirrirnus Kozur 
1 - MUZ PIG 507 (130), Bialy B6r 7 borehole, depth 1439.0 m, x 150; 2- the same specimen, distal side 
1 - otw6r Bialy B6r 7, gtqb. 1439,O m, pow. 150 x; 2 - ten sam okaz powielzchnia dystalna 
Fig. 3. Bothriommletesgatrdis Fuglewin 
MUZ PIG 507 (l27), Buk 1G 1 borehole, depth 1410.0 m, x 70 
Olw6r Buk IG 1, gtqb. 1410,O m, pow. 70 x 
Fig. 4. CapiNisporitesgermanic~~s Kozur 
MUZ PIG 507 (239), Okunino 1 borehole. depth 1180.6 m, x 100 
Otw6r Okunino 1, gtqb. 1180,6 m, pow. 100 x 
Fig. 5. Erlanosonisporites ?lobatas Fuglewia 
MUZ PIG 507 (235), Pnylesie IG 1 borehole, depth 845.0-845.3 m, x 100 
Olw6r Pnylesie IG 1, glqb. 845,0-845,3 m, pow. lOOx 

Figs 1-3 - photos in reflected light, Figs 4,5 - SEM photos 
Fig. 1-3 - w fwietle odbitym, fig. 4,5 -w skaningowym mikroskopie elektronowym 
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PLATE VI 

Fig 1,2. N a r k i q d t ~  formidobilis Marcinkiewia 
1 -MUZPIG507(141), proximal side, Okunino 1 borehole,depth 1180.6m.x 100; 2-thesamespecimen, 
distal side 
1-powierzchnia proksymalna, otw6r Ohunino 1, gkb. 1180.6 m, pow. 1 0 0 ~ ;  2- ten sam okaz, powiemhnia 
dystalna 
Fig. 3. Bothriam'letagrmdis Fuglewia 
MUZ PIG 507 (128), a n o  IG 2 borehole, depth 1300.0 m. x 100 
O W r  OSno IG 2, gtqb. 1300,O m, pow. I00 x 
Fig. 4,s. Bocum'letes minimus Kozur 
4 - MUZ PIG 507 (222), 5 - MUZ PIG 507 (223); Pnylesie IG 1 borehole, depth 845.0-845.3 m, x 100 
4 , s  - otw6r Przylesie IG 1, gtqb. 8 4 5 , M 5 , 3  m, pow. 100 x 

Figs 1-3 -photos in reflected light; Figs 4.5 - SEM photm 
Fig. 1-3 - w Swietle odbitym; fig. 4 , s  - w skaningowym mikroskopie elektronowym 
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PLATE VII 

Figs 1,2 Vmcaietes marcinkiewicme Kozur 
1 - MUZ PIG 507 (135), proximal side, Pmylesie IG 1 borehole, depth 8465 m, x 100; 2 - the same 
specimen, distal side 
1 - powienchnia proksymalna, olw6r Pnylesie 1G 1, gtqb. 8465 m, pow. 100 x; 2 - ten sam okaz, 
pawiertchnia dystalna 
Fig. 3. Capillisporitesgamonicus Kozur 
MUZ PIG 507 (138), Karcino 1 borehole, depth 10565 m. x 100 
Otw6r Karcino 1, glqb. 1056,s m, paw. l00x 
Fig. 4. Narkispontes fomiakbilis Marcinkiewia 
MUZ PIG 507 (144), Buk IG 1 borehole, depth 1410.0 m, x 100 
Otw6r Buk IG 1, glqb. 1410,O m, pow. lOOx 
Fig. 5. PrikaspisH,ritessrebrodolskae Kozur 
MUZ PIG 507 (157), Okunino 1 borehole. depth 1180.0 m,x 100 
Otw6r Okunino 1, glqb. 1180,O m, pow. l00x 

Figs 1-5 -photos in reflected light 
Fig. 1-5 - w fwietle odbitym 
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PLATE VIII 

Figs 1.2. N a ~ o r i f u  fomi&bilis Marcinkiewia 
I-MUZPIGSO7 (142), Okuninol borehole,depth 1180.0m,x100; 2-PIG5@7(145),BukIG 1 borehole, 
depth 1410.0 m, x 100 
1 -o1~6r Okunino 1, gtqb. 1180.0 m, pow. 100x; 2-otw6r Buk IG 1, glqb. 1410,O m, pow. lOOx 
Fi 3-5. Tmellisporifilesmorcinkiewiczae Reinhardt et Fricke '3 3 - MUZ PIG 507 (161). proximal side, Cz)uch6w IG 2 borehole, depth 1996.0 m, x 100; 4 - the same 
specimen, distal side; 5 - MUZ PIG 507 (159). Buk IG 1 borehole, depth 1412.0 m, x 100 
3-- powiemhnia proksymalna, otw6r Czhch6w IG 2, glqb. 19%,0 m, pow. 100 x; 4 - ten sam okaz, 
powienchnia dystalna; 5 - otw6r Buk IG I, glqb. 1412,O m. pow. 100 x 

Figs 1-5 - photos in reflected light 
Fig. 1-5 -w Swietlc odbitym 
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Figs I, 2. Prikaspisporitessrebrodolskoe Kozur 
1 - MUZ PIG 507 (155), proximal side, reflected light, Okunino 1 borehole, depth 1180.6 m, x 150; 2 - 
the same specimen, distal side 
1 - powiemhnia proltsymalna, w Swietle odbitym, otw6r Okunino 1, glqb. 1180,6 m, pow. 150 x; 2 -ten 
sam okaz, powiemhnia dystalna 
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PLATE X 

Figs 1,2,4. PrikarpiSporitessrebrodoLrkae Kozur 
1 - M U 2  PIG 507 (156); 2- MUZPlG 507 (154), Okunino 1 borehole, depth 1180.6 m,x 150; 4 - MUZ 
PIG 507 (153). Bieiuh 2 borehole, depth 25145 m, x 100 
1 .2  - otw6r Okunino 1, glqb. 1180,6 m, pow. 150 x; 4 - olw6r Bictuh 2, gtqb. 2514.5 m, pow. 100 x 
Figs 3,5. TeneIIiSpontes omam sp. n. 
3 - M U 2  PIG 507 (163), proximal side, Pnylesie IG 1 borehole, depth 845.0-845.3 m, x 100; 5 - thesame 
specimen, distal side 
3 - powierzchnia proksymalna, otw6r Pnylaie IG 1, gtqb. 845,04459 m, pow. 100 x; 5 - ten sam okaz, 
powierzchnia dystalna 

Fig 1-5 -photos in reflected light 
Fig. 1-5 - w Jwietle odbitym 



Kwart. Geol., nr 1,1992 r. PLATE X 

Teresa MARCINKIEWICZ- The megaspore assemblage of Capillispontes germanicus from the Middle 
Triassic of Poland 



PLATE XI 

Figs 1-3. D ~ ~ ~ a i s p o r i f e s  beutlen' Reinhardt 
1- MUZ PIG 507 (188), distal side, Radwanice W 4 borehole, depth 292.5 m, x 120; 2- M U Z  PIG 507 
(205), distal side, Bobolice 3 borehole, depth 16925 m, x 100; 3 - MUZ PIG 507 (189), proximal side, 
Radwanice W 4, depth 292.5 m, x 110 
1 - powierzchnia dystalna, otw6r Radwanice W 4, glqb. 292,s m, pow. 120 x; 2 - powienchnia dystalna, 
otw6r Bobolice 3, glqb. 1692,s m, pow. 100x; 3- powienchnia proksymalna, olw6r Radwanice W 4, gtqb. 
292,s m, pow. 110 x 
Fig. 4. Norl~orstispon'fes i n v m m s  Fuglewin 
MUZ PIG 507 (200). OSno IG 2 borehole, depth 1300.0 m, x 130 
Olw6r 06110 IG 2, glqb. lU)O,O m, pow. 130 x 

Figs 1 4  - SEM photos 
Fig. 1-4 -w skaningowym mikroskopie elektronawym 



Kwart. Geol., nr 1,1992 r. PLATE XI 

Tmsa MARCINKEWICZ - The megaspore assemblage of Capillispontes germanicus from the Middle 
Triassic of Poland 



PLATE XI1 

Fig 1 , 2  Tdlisporircr omatus sp. n. 
1 - holotype, MUZ PIG 507 (162), proximal side, Pnylesie IG 1 borehole, depth 846.5 m, x 100; 2 - the 
same specimen, distal side 
1 - powierzchnia proksymalna, otw6r ~ n y l e s i e  IG 1, gtqb. 8465 m, pow. 100 x; 2 - ten sam okaz, 
powienchnia dystalna 
Fig. 3. Henrisporires copilliIotus (Fuglewia) comb. n. 
M U 2  PIG 507 (I%), distal side, Przylesie IG 1 borehole, depth 846.5 m, x 120 
Powiemhnia dystalna, otw6r Plylesie IG 1, gleb. 846,s m, pow. 120x 
Figs 4,s. FIobellispOritcr crinitus Marcinkiewia 
4 - MUZ PIG 507 (215). in lateral view, x 1W,5 - M U 2  PIG 507 (194). proximal side, Nidzica 1G 1, 
borehole, depth 1845.0 m, x 100 
4 - w pdoieniu boanym, pow. 100% 5 - powienchnia proksymalna, otw6r Nidzica IG 1, ghb. 1845.0 m, 
pow. l oox  

Figs 1.2- photos in reflected light, Figs 3-5 - SEM photos 
Fig. 1,2 - w Swielle odbitym, fig. 3-5 - w skaningowym mikroskopie elektronowym 
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PLATE XI11 

Figs 1 - 3 . A n e u l e t e s m ~ ~ ~ 1 ( ~  (Kozur) comb. n. 
1 - MUZ PIG 507 (219). Pnylesie IG 1 borehole, depth 845.0-8453 m, x 200; 2 - MUZ PIG 507 (171), 
Przylesie IG 1 borehole, depth 846.5 m, x 100 
1 - olw6r Pnylesie IG 1, gtqb. 845,0-845,3 m, paw. 200 x; 2 - otw6r Pnylaie IG 1, gtqb. 846,s m, paw. 
loo x 
Fig. 4. H ~ n r u  capiIIatus (Fuglewicz) comb. n. 
MUZ PIG 507 (242). proximal side, Pnylaie IG 1 borehole, depth 845.0-845.3 m, x 100 
Powierzchnia proksymalna, otwbr Pnylesie IG 1, gtcb. 845,0-845,3 m, pow. 100% 
Figs 5,6. Polaneuleres ruberculatus sp. n. , 

5 - MUZ PIG 507 (230), Przylesie IG 1 borehole, depth 845.0-8453 m, x 100; 6 - MUZ PIG ( M I ) ,  
Przylesie IG 1 borehole, depth 845.5 m, x 100 
5 - otw6r Pnylesie IG 1;gtqb. 845,0-845,3 m, pow. 100 x; 6 - otw6r Pnylaie IG 1, gtqb. 8453 m, pow. 
100 x 

Figs 1,4-6 - SEM photos, Figs 2,3 -photos in reflected light 
Fig. 1.4-6 - w skaningowym mikroskopie elektronowym, fig. 2 3 - w Swietle odbitym 
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Figs 1-3. S ~ ~ l l ~ e u I e f ~  clavafus (Fuglewia) comb. n. 
1 - MUZ PIG 507 (174), Pnylesie IG 1 borehole, depth 845.0445.3 m, x 100; 2 - MUZ PIG 507 (175), 
Bialy B6r 7 borehole, depth 1437.0 m,x 100; 3 - MUZ PIG 507 (198). Pnylesie IG 1 borehole, depth 846.5 
m, x 200 
1 - otw6r Pnylesie IG 1, glqb. 845,0445,3 m, pow. 100x; 2- otw6r Bialy B6r 7, glqb. 1437,O m, pow. 100 
x; 3 - otw6r Pnylesie IG 1, g te .  846,s m, pow. 200 x 
Fig 44. Polaneuletes 1 k 1 ( i a R ( s  sp. n. 
4 - MUZ PIG 507 (221). Pnylesie IG 1 borehole, depth 845.5 m,x 160.5 - MUZ PIG 507 (176), Bialy 
B6r7 borehole, depth 1437.0 m, x 100; 6- holotype, MUZ PIG 507 (In), Pnylaie IG 1 borehole, depth 
845.5 m, x 100 
4 -0tw6r Pnylesie IG 1, gtqb. 845.5 m, pow. 160 x; 5 -drc6r Biily B6r7, glqb. 1437.0 m, pow. 100~; 6 - 
holotyp, ohv6r Pnylesie IG 1, glqb. 845,s m, pow. l00x 

Figs 1,2,5,6 - photos in reflected light, Flgs 3-4 - SEM photos 
Fig. 1,2,5,6 - w fwietle odbityin, fig. 3.4 -w skaningowym mikroskopie elektronowym 
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