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I.NTBODUCTION 

'1'00 pa~~call m~ of ThiBssdc 'depcdts ~ke.n by the wIliter 
have shown ;!;,be pres'EIlC!e of an abundant IllIiJctt.'oflXllra dn ~ly ell.1 li'thosb:ut¥ap:blic 
members of tlbai system eru:l the llIUmeroUB spares" ilol:len gd'adns, ooca.s:i<lInaUy even 
flOO'B1 mdcropl.alJllClxm enoounrta:ed fbhere .are of :sU1bSItan'bial *081~ wn,ue. 

The stn.~r of It:be Xeuper, ooe of wbrlse ~art".igrapbi.c members .is 
l'e,pI."E!lSeruled iby thJe Il'eed I!IflmisIfxlIIl here C'CXDlSi.dared, iis based 00. ditflfereru."elS- :in the 
ldrbhkll~~ deposti/18 aIlJd o:ften ~ ooll1siJClet'1alble ddi:fii.cUilties ion l3Il'eas where the 
layers are tectonically disturbed or . in case of sedimentary lacunae. Thanks to the 
redaft,ive abulndalCtCe of ~ iIIn. !the ~.~, pai~l iinvesUi­
gatflions are of smmtd QlSISoisitalllCle :IDr Itbe idocumel!ltflaltlioo. of 'these depostiHS. 

. Over the ~ Y'fIIlXS, on ll'$uJ/Is of padymJilogk.atl ~ reed ISaIlIdstone 
depos.iIIs ba-ve been ~Ulished Ii!n borehDUe pl'1OdiI.1es Boboldoe 3, JISIMlO IG-2, Wu­
dzyn 1, PioMk: IG-2 aJD.d Ndtd'Zlliaa. IG-l, sIi'buaIted eit.bEIr tUn the maIt".gIioa!l area of the 
I'BItlge k1Il /the aed.imElllifla:ry Ibesdm. OIl" even 'OUII:sIJdle the OI.lIl"l'€Il1Jtly accepted l".aJIlgIe of dobs 
~oe {Fig. 1). 

The cdI!l.edled. ~pollen ~l 1pIOOved nrost :iIn:bet"I:shiJn,g iIIruIIroduamg 
new daJta mtto t.he Ilmow1edige of ·the reed saIIldsbone Ill1Iic:rtoflara ~ in eal'.tiar 
d~ 'OIf prof'd'le:i3 :Iirom S aJIld ~ .PIdlalIld {Odowske-Zwol:i4'iska 197218., b; Gro­
dzidm-Bzym8lll.ko & Orlowslm-ZWk)lJi6sk;a. 19'1".Z). 
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FOg. 1. Looa.tlian of IboIr1ehiOlles showdng 
~ of ;the a:eed SIIIlidII,tooe 

.Ln the ~ LowILaald 
11 - Range of the .reed sandstone (after 
Gajewaka lm): 2 - ProfUes wi-th IIPO­
romorphs of the ~eed 11111IdBtone: Oil ~ 
ClAnQ IG-J, l. - z.q6w 'LUbu1lki IG-l. 
S - Sulach6w IG-l, Ka - KaiIlt IG-I. 
Wo!: -WoroZYIIlIG-l, Wi - W!elul\. KW-l, 
iB. W. - Wotni!d-Cynk6w l'egl.on, R. Z. -
Zawlercl.e !reglon, B. W. '- Bot.a Wola 
IG-l, P - Plol'l.llk IG-2, :N - N4dzjca IG-t. 
W. WUrowiec IG-l, Wu - WUdzyii 1. 

Bo - BoboMoce 3, J - .J".iunno IG-2 

f.REMA.RKS ON LITHOLOGY AND SEDlMENTA'NON 

_ The reed sandstone deposits cO'llSist chiefly of sandy and muddy 
sediments. -The lower parts of profiles are characterized by grey colouring 
and a-bound in mierofloristic and microfaunal fOrSsils, while the higher parts 
are often brown or red coloured and unfossiliferous. Gajewska (1973) when 
describing the characteristics of the reed sandstone emphasises the strongly 
variable development of the sediments even jn near-by profiles. In some 
profiles there is a predominance of -sandy deposits, in others that of 
mudstone-siltstone sediments. According to Gajewska's (1973) mter­
pretation thris is due to the chalracter of the sedimentary basin which 
resembled a wide flat water pool. Many streams fonning hirg.e deJtas 
discharged their waters into this basin. Sandy deposits were laid down 
within the deltaS at the river-mouths, while mudstone and s1lty sediments 
were deposited in stagnant waters. The latter were also laid down !in the 
central part of the basin under calm seddmentary conditions. -

The profiles selected for the descriptiQn of the reed sandstone 
microflora are grouped in the south-western (Fig. 2) or the north-eastern 
(Fig. 3) .area of the basm. Use was also made of palynological data from 
profiles of the southern part of the basin, i.e. from the Cynkbw-Womiki­
-Zawiercie region and the BoZa Wola IG-l profile, as well as those from 
the central part of the basin - the W ~wiec IG-l profile. -
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Percentage occurrenceof·sporomorphs ,from ,the .reed ·.sandstQne i in', profiles of -SW part · of· the ·baSin 
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1 - gteyand dark grey mudstonetl'; 2 - variegatedmudstones. 3 "- shales, 4 - grey siltstones, 5 '- variegated siltstones, ' 6 - grey 
fine-grained sandstones, 7 - sandBtones With intercalations of dark grey mudBtones, 8 - marls, 9 - sporomorphs in quantities 
of 0.5--4.00/." 10 ---:- occurrence of sporomorphs in quantities greater than 4-/0, 11. - sporomorphs found .beyond the quantity analysis 
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.. Percentage occurrence of sporomorphs from · the reed sandstone in profiles of NE part of the basin 
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1 _ f!}reY end dalJ::k grey mudsbcme&, 2 - mudit<mes :Interbedded: witl1 ' fine-grained ' sandstone; 3 - variegated mUdstones, 4 -
siltstones, 5 - grey fine-gi'ained sandstones, 6 - silty sandstones, 7 - s.ands.1IoI1es liDbelrtbedded wttt:h muds4xllre 8 - clay m'l.lldballs 
9 -:-~~ :in . qUJaallf;Wties Of 0.5-4'/0, 10 - ooqunence of ~m~. gq!IIIIber ~ 411(:' 11 -:-~ . . fOUIld beyond tbe quaIllfWty aoai,sls . - . . . ' 
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Among the diagraznma,tically shown profiles, those distinguished by 
.a more sandy character of sedimentation ·are: OSIlO IG-2, Wielun KW-l, 
N1dzica IG-l) Ploiisk IG-2. 

The siltston.e and Illludstone deposits, also those with a prOOominance 
{)If mudstones are represented in profiles of the marginal and central parts 
of the basin here conSidered (Lag6w Lubuski IG-l, .Sulech6w IG-l, BD>­
. .bolice 3, Ksiqz IG-2 and W~[eC IG-l). 

CHARACTmRISTICS OF MICROFLORA 

The occurrence of sporomorphs of the reed sandstone have been 
:shown in Potonie's morphological system (1956-1970) taking into account 

. their peroenrt:age share in the spectrum . 
. The sporomorphs represenrt both groups of this sy:stem: the Proxi­

megerminantes and the Var.iegerminantes.The Proximegerminantes is 
richer in species, moreover in most samples it also dominates numerica:lly 
()ver the group of Variegerminantes. The most cammon species of the:liirst 
group are: Aulisporites astigmosus (Lesch.) KIaus, Leschikisporis aduncus 
(Lesch.) Potonie, CamarozonoSporites rudis (Lesch). Klaus. Apiculatispori8 
parvispinosus (Lesch.) Schulz, occassionally Calamospora tener (Lesch.) de 
Jersey, also spores of the genus ToroisporiS Krutzsch. From among the 
Variegerin:inantes the specWs OvalipolIis ovalis Krutzsch, O. breviformis 
Krut:zsch, occasionally large disaccaJte pollen gradns of Brachysaccus neo­
mundanus (Lesch.) Madler and other, more closely indeterminate grains 
of Disaccites occur :in numerical predominance. Worth mentioning are also 
the species Apiculatasporites lativerucosus L~h. and A. hirsutus Leach. 
so far referred to the Aletes group. . 

An analysis of the :results of palynological investigatiOlD6 of the reed 
sandstone, diagrammatically shown in Figs 2 and 3, reveal· strong 
differences !in microflora of the various profiles, occasionally even in the 
particular samples from the same profile. The difference~ are manifested 
farem05t by imporlanrt chatnges in the quantitative occurrence of the 
various species. Some species are decidedly predominant, some represented 
by very few specimens. Other samples show a . decrease in the numerical 
.content or even romplete lack of a formerly .predominant species. In the 
extreme compositi·on the reed sandstone microflora differs markedly in its spore-and-pollen assemblages. 

Moot noteworthy is· the spectral predominance of one or -two species, 
i.e. Aulisporites astigmosus (Lesch.) Klaus and Leschikisporis aduncus 

. (Lesch.) Potonie. This is observable in profiles l.ag6w Lubuski IG-l, Su­
. lech6w lG-l, Ksiqz IG-2, W&czyn IG-l, partly also in.the profile Wielun 
KW -1 at a depth of 932.0 m (Fig. 2) and in the Bobolice 3 profile in samples 
.from a depth of 1449.8 and 1451.0 m. A fair abundance is also eocountered 
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of OvalipolZis ovalis Krutzsch, O. brevi/ormis Krutzsch, ·the spores of 
Aratrisporites occur in smaller numbers while Camarozanosporites rudi8 
(Leach.) Klaus and Annulispora microan:nulata de Jersey only as single 
specimens. ThUB, in the profiles here co.nsidered, the specific composition 
of microflora.is digbinctiy meagre; 

In extreme opposition. to the above assemblage is, in Ithe first place~ 
the microflora observed in profiles P~oilsk IG-2, Jamno IG-2, and Wu­
dzyn 1. Its index feature is a great variety of species relam.vely wrlformly 
represented ill the spectrum, while the species Aulisporites astigmosus­
(Les::h.) KlallS ,and Leschikisporis aduncus (Lesch.) Potonie are numerically 
greatly reducEd or even completely aibseni. In the profile PlOIisk IG-2 
there is a fair abundance o! spores of Camarozanosporites rudi$ (Lesch.) 
Klaus, Apiculatisporis parvispinosus (Lesch.) Schulz, Kraeuselisporites­
dentatus Lesch~ and K. 'lituus Lesch. emend. Scheuring, also spores from 
the genus TO'1'oisporis and pollen grains ,of OvallipoZlis ovalis Krutzsch~ 
Brachysaccus neomundanus (Lesch.) Miidler and. Apiculatasporites lati­
verrucosus Lesch. The following species, numerically fewer but of regular 
occurrence should also be noted: Corrugatisporites scanicus Nilsson. 
Zebrasporites fimbriatus 'Klaus, Nevesisporites limatulus Playford, Ca­
marozono8porites laevigatus Schulz, RogalskaispO'1'ites cicatricosus Rog. 
(Danze-Cors. & LaIV., Triadispora ve'l''I'ucata (Schulz) Scheuring, Apiculata­
sporites hi'l'sutus Lesch.and A. maximusLesch. 

A similar character of microflora has also been observed. in the 
profile Nidzica IG-1, situated to the NE of the currently accepted occur­
rence range of rthe reed sandstone deposdts (Fig. 1). In a sample from the 
depth of 1823.0 m the m~ numerous spores were those of Calamospo'l'a 
tene'l' (Lesch.) de Jersey, whlch, ihowever, are not reliable age index for 
the sample because of its wti.d.e stratigraphic r~ge. On th.eother hand, 'ot 
substanJtial stratigmphic value , are the less numerous spores Camarozono­
sporites rudis (Lesch.) Klaus, Apiculatisporis parvispinosus (Lesch.) Schulz~ 
AnnulispOTa microannulata de Jersey, spores from the genera Kraeuseli­
sporites and ToroispOTis, also of species Ovalipollis ovalis (KrutZsch). 
Apiculatosporltes lativer'l'ucosus Lescll., A. hirsutus Le~. and A. maxi­
mus Lesc:h. In IQ sample from the depth of 1912.0 rn, owing to the low 
frequency of sporamorphs .in the sedliment, the specimens were scarce. 
Among them are, however, the ' same characteristic SpeciES on which the 
two samples may be regaa:ded of equal age. 

Examples of profiles ooniaining species of the spore-and-pollen 
spectrum with a predominance of Aulisporite~ astigmosus (Lesch.) Klaus 
as ' well as of the spectrum uniformly represented by numerous 
species - but without Aulisporites astigmosus - 'are as follows: OSno 
IG-2 (1122.0 m), W~growdec IG-1 (1726.3' m) - sample not shown in the 
diagram. - Wielun KW -1 (934.0 rn, 936.0 and 943.0 m), also the Bobolice 3 
profile (1448.0 m). Side by Side Wliih Aulisporites astigmosus (Leech.) Klaus 
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and· Leschikisporis ad,uncus ·(Lesch.) Potonie samples from the above 
profiles also contained a fair abundance of Apiculatisporis parvispinosus 
(Lesch.) Schulz, CamarozC1nosporites rudis (LeBch;) Klaus,Apiculataspo-· 
rites lativerrucosus Lesch, A. hirsutus Lesch, Ovalipollis ovalis Krutzsch 
and other species. 

The simultaneous oCCUITence of species characteristic of the spore­
-and-pollen spectra occasionally differing from each Oother re1i4bly 
indicates the contemporaneous age Of the microflora distinguished in all 
the profiles.here examined. A cOmparison with the microflora from Ooutside 
of Poland shows striking resemblances, particularly with the spore-and­
pollen assemblage of "Sch:ilfsandstein" in Switzerland (Leschik 1955) and 
in the German Democratic Republic (Schulz 1966). 

The table of the occurrence range Oof· sporomorphs differentiated in 
profiles from the German Democratic Republic shows that many species 
make their first appearance in the r,eed sandstone and thM so:r:ne do not 
OCCUr beyorui its range. 

On accepting the contemporaneous Blge Oof the reed sandstone micro­
flora !in all the profiles here discu:ssed it is necessary at least tentatively to 
interpret the differences Oobserved in its composition. 

It seems reas<ma'ble tOo suppose that these cannot be explained by rthe 
. regional or temporal differences in the plant aSsemblage of a given 

member. Actually, distant 'Profiles may have a similar microflOoral compo­
sition while others lyin2 near to each other show distincrt differences in 
that respect. 

A comparison of palynological data from the profiles of Bobolioe 3 
and Wieluft KW-l does not allow to distinguish two stratigraphic horizons 
within the reed sandstone deposits. The quantitative changes lin the 
microfloral oomposition of the albove profiles are namely proportionately 
reversed. In .the profile Wieluft KW-l, the number of the species Auli­
sporites astimosus (Lesch.) Klaus increases in the· younger deposits while 
it de{!reases visibly in the profile Bobolice 3. . 

A certain COIlInection has hOowever been observed of the microfloral 
composition with the character of the given deposits. The microflora 
occurring in dark-grey mudstones is characterized by a predorniinanoe of 
Aulisporites astigmosus ;(Lesch.) Klaus, occasionally also by that of Les­
chikisporis aduncus (Lesch.) POotonie arid by the meagreness of other 
species. 

On the other hand, microflora from the fine-grained grey saruistones 
abounds in kaolin dust (profile 0800 IG-2), or that from siltstone (Nidzica 
IG-2) as well as from clayey siltstones closely and finely laminated by fine­
:-grained sandst<IDes (Ploftsk IG-l) ddsplay a richer and. more varied 
spectrum with a subordinate percentage content or even oomplete lack of 
species Aulisporites astigmosus (Lesch.) Klaus. The spOoromarphs axe not 
encounter,ed in typical coarser-gradined sandstxmes. 
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In view of the variable and complex nature of processes responsible 
for the compo.sition of the spore-and""JlOllen assemblage in the fossil 
. deposits, it ishanJ.ly possible relia'bly to ascertadn the factors contributing 
10 the differentiation of microflora in the pro.files here considered. Among 
the many potential agents one reasonably admissible is the dependence of 
the oompositianof the reed sandstone mlCroflo.ra on the vadability of 
.seddmenrtary conditiOll6 within the marginal part of the hasin. The streams 
discharging their waters li:nto the basin often built extensive deltoid ar·eas. 
'The conditions. controlling Ithe accumulation of organic materials, preva­
:iling in these areas,' varied in what time and space were concerned. The 
.accumulation of a rich rnicroflora probably took place to. a great eXtent 
in result of strong riv.er -transport which brought sporornorphs from 
·a relatively large coIllbinental al'ea. It seems reasonable to suppose that 
:river transport was here rpore important than the eolian. 

Poorly differentiated microfiora, with one or two. dominant species, 
accumulated in stagnant waters in deltoid areas under calm sedirnenrtary 
. conditions. It may be reliably supposed that it derived from local plants 
.oViergroWfing the shores of these water basins. The occurrence of the rich 
.rnicroflora in the W Elgrowiec prorfi.le, sitUJa~ in the central part of the 
oasin, may poBSibly b~ interpreted as a result of the action either of water 
.currents or of winds which brought the sporomorphs into. the depressed. 
.area. 

DESORIPTIONS OF SELECTED SPIOROMORPH SPECIES 

Anteturma: Proximegerminantes R. Potonie & !Kremp 1954 
Turma: Triletes (Reinsch 1881) Po.tonie & Kremp 1954 

Infraturma: Laevigati (Bennie & Kidston, 1886)' R. Po'bonie, 1956 
Genus: AuZisporites astigmosus (Leschik) KI~lUs 1960 

Aulisporites astigmosus (Leschik) Klaus 1960 
(PI. 2, figs 1-3, 5) 

:1955. CaZamosp07'a astigmoSUB Le6ch.; G. Lesch:hk IP. 212, PI. 2, FlC. 17. 
:1960. AuUsporitelt ClBttgmoSUS (LescIb..) K:laU8; W. Klaus IP. 149, PI. 28, FIe. 2, 3. 
J.sm. AultsPOTUes asttgmosu8 (Lesoh.) KllIIUII; T. OrlowRa4:woliIls1ta pp. 1140, Mt, PI. 3, Ftgs 1-6. 

RemarluJ. -' A.1deflalW.ed desorli.ptiolll of 'bhds speal!es !is 00IIlItad!ned in a paper by 
·T. OrlowBkla-ZWDildDslGa 1971. 

Occurrence in Poland - A specdes fotwd SjpOI:'Ia.dd'Oally eml. -as sdJnig1e ISpeoianerlls 
in ithe Loiwer: Keu.p!eIr, predJOIDIilIlIant !in the Il'eed lSaIllods1lo!oo depoisl:bs do n'llIDeI'1OllIS PolIish 
boreholes outside of the Carpathians,' particularly in boreholes Sulech6w IG-i, 
Kisiflz IG-2, l..eg6w 1G-1, Wolczym. 'IG-1~ Wnelufl KW-I, BoZa, Wo1a, IG-1 aJl1id Bo­
bo~i.ce 3. 

OCC1./A'rEmce range autsid€ of Poland - lReed saltlidsOOnes :Un SwliltzerUmd -
NeureweJJt I!l/Bas~ (G. LeSc.hdk 1955) 00!d Dill d1he 0aIr:n!laJn Of the Eastern Alps 
(W. KI'8.UB 196{)).. 
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1-3 - AnnuUspora mtcroannutata de Jersey ; 1 - borehole Drawno IG-2, depth 1521.5 m; wlIgrowlec IG-l, 1726.3 rn; 3 - Plorisk IG-2, 2634.9 m , 
4-G - Torotsports sp.; 4 - Plo risk IG-2, 2634.9 rn; 5-6 - Plorisk IG-2, 2633.9 m, 7 cf. Gtetchenttdttes senontCtls Ross.; Jamno IG-2, 1063.0 rn , 
8 - Aptcutattsports Itrmus (Leschjk) novo comb.; Ploilsk 1(;-2, 2634.9 m, 
9 - CaLamoSpora tener (Leschlk) de Jersey; Nldzica IG-l, 1823.0 m, 
10-13 - Aptcutattsports parvlsptnostls (Leschlk) Schulz; 10 - Plollsk 1(;-2, 2634,9 rn; 11 - Nidz ca IG-I, 1812.0 rn ; 12-13 - Plorisk IG-2, 2641.1 rn, 
14-15 - RogaLskatsporltes cicatrlcostls (Rog.) Danze-Cors. et Lav.; 14 - Ploilsk IG-: , :641.1 rn ; 13 - Plorisk IG-1, 2636.4 rn. 

All figures X 1000 
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1-3 - AulfspoTltes astigmosus (LeSchik) Klaus; 1 - Bobollce 3, It49.8 rn , 2 - Trzebyczka 
TN-96, 83.3-83.4 m ; 3 - Plonsk 10-2, 2641..t rn, 

4 COTTugattsporttes scanictls Nllsson; Plonsk 10-2, 2642.8 rn, 
:; AultspoTttes asttgmosus (LeSchik) Klaus; the specimen secondarily de.formed, with trilete: 

mark; Wllgrowiec 10-1, 1726.3 m , 
~ Lycopod1acidftesS1>.; Plonsk 10-2, 2641.1 m. 

All figures X 1000 
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1 Zebrasporites jtmbrtatus Klau.s; dlstal surface; Plor'isk 10-2, 2635.9 m , 
2 Camaro%onosporHes (C.) laetlt gatus Schulz; Plonsk 10-2, 2635.9 m , 
3 Zebrasporttes fimbrtatus Klaus; proximal surface; Plor'isk 10-2; 2635.9 m , 
4-5 - Camarozonosporttes (C.) rudts (Leschik) Klaus; Plonsk IG-2, 4 - 2642.8 m; 5 - 2633.9 m , 
~ Zebrasporttes kahleri Klaus; WElgrowiec IG-1, 1726.3 m, 
'i Zebrasporttes corneolus Klaus; plonsk 10-2, 2633.9 m , 
8 ct. ConbacUlattsporttes mesozotcus Klaus; .ramno 10-2, 1036.0 m. 

A 11 figures X 1000 
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1-2 - KroeuseLtsporltes dentatlls Leschik; the specimen in two opUcal positions; 1 - proximal 
surface, 2 - distal surface; Jamno IG-2, 1063.0 m, 

3 - Kraeusellsporttes dentotlls Leschik; distal surface; Ploilsk IG-2, 2634.9 m , 
4 - I{raeuse!tsporites Utuus Leschik emend. Scheuring; Ploils!;: IG-2, 2642.8 m , 
5-6 - Leschtktsport aduncus (Leschik) Potonie; 5 - Sulech6w 1G-l, 523.3 m; 6 - Ksiqz IG-2, 

1147.5 m. 

All figures X 1000 
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K ra euse[tsporttes ram08t1S Leschik ; plolisk IG-2, 2642.9 m, 
2 Aratrtsporttes parasptnosus Klaus ; 'f.ag6w Lubusk! lG-I, 1206.0-1210 m, 

Aratrtsporttes COTlIUSemtnts Klaus ; Cynk6w-Wlnowno C W .60, 42.7-42.8 m. 
K raeuseltsporltes sp. ; Plolisk I G-2, 2842.8 m. 
Ovaltpo[[ts c t. tunzensts Klaus; Cynk6w-Woznikl CW.61, .126.5-129.0 m. 

6 Ovallpo!tls grebeae Klaus; Bobolice 3, 1449.8 m. 
All figures X 1000 
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1 Aplculatasporites manmus Leschlk; Ploftsk IG-2, 2641.4 m . 
2 OvaltpoUts ovalls Krut:z:sch; Ksill t IG-2. 1147.0 m, 
3 OvaltpoUls br evl/ormls Krut:z:sch; Wllgrowiec JG-l. 1739.0 m , 
4-6 - Aplculatasporltes ' Lat!verTucosuS Lescl1Lk; • - Ploftsk IG-2, 2634 .0 m. 5 - Ploiisk IG-Z, 

2633.9 m; 6 - Jamno IG-2. 1063.0 m . 
7 Aplculatasporites h lTSUtUS Leschlk; Plonsk JG-2. 2634.9 m, 
8 PTaeclTcu !lna granl/eT (Leschlk) Klaus ; Jamno IG-2, 1063.0 m. 

All figures X 1000 
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Infraturma: Apiculati (Bennie & Kidston 1886) R. Potonie 1956, 
Genus: ApicuZatisporis R. Potonie & Kremp, 1956 

ApicuZatisporis parvispinosus ,(Le9chik) Schulz 1962 
(pI. 1, Figs 7-~0) 

19111. ApicUlatuporites p,arvtspt1l0BU8 Lelcbik; G. Leschik, p. 1'1, PI. 2, pig. 1-4 • 
.19G. AplctdatMporis paniispi1l0llUS (Le.chldl:) 8cllUbI; E. Sohulz, p. 312. I"l. J, J'1gs 16-19. 

Desoription - Si.ze 25-31.5 pm. Eq~ OUJtiW:le at spcres oval t1Io clrolllar. 
Thiclmess' of eme approx. 1 pm. ~ of atJII.'1iace es densely 8iI1'l8Ilged thIin ~ 
or 'WIles, treadil.y deteotab1e IOIIl the margin. On 'l:he SU!J:1fae.e of the specime.D. :here 
described !Ibe soolptu:re elmleIlts baove the appearance of rou:nd ~. "Nle triJradli.at.e 
tefnd madt often 1iJnlVJisib1e. In UllUt cases bile deliJcate arm ;is obeervable resembling 
a monolete rnarlL On a f.ew ISIpeciJm.ens there :is 'll poorly developed iarm 'oblique to Ibhe 
preoodIin.g one gJi.'V1hng rbhiE! 'beitrad IIl8a'k the a~CIe of 9I1l asylllttIlielric 1mi.raJddiaIte 
Dl8Irk. 

OCC1.l.rrence in, .Pola.nd - KewpeII', upper Il'eed sanidstollie Iial ·bareholes PloD.sk 
1G-2; Nidzica 1G-1. Wudzyil. 1. Jamno 1G-2. Bobolice 3. Osno 1G-2. Wielufl KW-l. WIl­
growtlJec 1G-1. 

Occurrence range outside of PoZa.nd - SWIItzeriIand - Neueweh iIl/:BaIse!J. :reed 
~ ~ 1955); Gennan Demoorartdc Rlepubli~, :flrom the I"eed ~ 
to tbe Lower IAassi'C (SclrulZ 19,66, 196'1). 

Apiculatisporis firmus (Leschik) novo comb. 
(PI. 1, Fig. 8) 

1955. AptculatasporUes ;firmus LeJchik; G.,Leschik p. 33, PI. 4. Flg. 12. 

De8criptiorn- Si.'Z'e 36-40 JIIIl, 1IlrtiJaIIlIguJaa.--alireu'. iIIn ou:fllIiJne, O'ttan 'WtiI1lh 
SEICIODICll8ll"y deflOl1'll1llartDxm. EXIine a. 1 pm tblck; COVered wltb dalsely ~ III1IW1 
bl'Ulllt1y <iJemntmatmg 'Spiales. '.l'a.':lo:1a.d 1sImd lI1'aIr'k. AIrIms of m8ll1k Ifuin, Ir'ElIIIChIi!li to 
2/2 of the spore length, two of them as a nearly straight line. 

Occurrence · in PDland - Reed ~, barehWas PJoiJek IG-2 and Nidzica 
'G-l. . 

OccuTre.nce ro:nge outside 01 Poland - ~ ~dstIooe - Swtiit?Jtrlmld - Ne­
uewe1t 1l1IBaLgel (IJescblilk: 1955), easo German Democ:raltic RepubllilC (Sohulz 1966). 

Infraturma: Muromati Potonie & Kremp, 1954 
Genus: Zebrasporites Klaus, 1960 

Zebrasporttes fimbriatus Klaus, 1960 
(pI. 3, Figs 1, 3) 

1880. zebraspo7'ttes ;fimbMaius !lGaUSj W. Kl&us. ~. 1., PI. 30, Fig. 23. 

Description - Size 60:-65 ' pm. Sp:xr>es iIlrianguJu .in ou1lliale, w.iIbh hroIadly 'l'O-: 
'Lmided 1i'PIB rand ~ lbet.rad merik. EXIine 1bwb-'layel'1ed. Outer layer 1f:bIin, deldJoalte 
aAld 1:canBparenJt, ~ny smooth, dd'sIbalI!ly wdith ~~l1'I8.dllal11y l8II.'It'I8Iloged 
rugae. Rugae thin, centrally transversely joined, thus occasionally as irregular large­
-meshed rebioouilJum. Arms of tetrad marlt Il'Ie8IC'bIimg ,to the IOIUitildlnJe of !f;Ihe tImler exine 
la~. . 
7 
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OCCUTrence in PoZa.nd - reed saJ!lJdsfxme, 'bareholes PloDsIk IG-2, JIIlmIlO IG-2 
and Wdbluil KW-1. 

Occurrence range outside 0/ Poland - The. CamIien of the EalItem Mps 
(K'l:aus 19i1O). 

Turma: Zonales Bennie & Kidston emend. Potonie 1956 
Infraturnla: Zonati Potonie & Kremp 1954 

Genus: Krae'Uselisporites Leschik 1955 emend. Jonsondus 1962 
KraeuseZisporites dentatus Leschik, 1955 

(pI. 4, Flgs 1-3) 

I.. Xro8UlleUeporUes dentatus LeachUc. G. LeIc'hik, p. 71. Pt " Fig. i. 
11'H. KTI18UB8Ueporites d4mt4tue LeIcbJk: B. Scbeurinrg, p. ~. 

DescriptiOn - Size 50-60 J&IIll. ' Spot'IeS ~-eiJr:~.ular din Ottthine WIIIth 
~ ~ :11IISII:"k. EXIiIne rtwo-:liaytElred, ~ of IQ '2J()ruIIte eXlOleXliJne end of 
~ :IDirmdm:lIg It1be CIeIDIflrIaIl pai'!t of the SIlQre. Ex<JeX.ine of the dIisttlil ~ 
thick, infrapunctate and ornamented with elongated verrucae or rounded-tippef,i 
canes. &rud.ptUJr'e elemmllB drlregu:1m-Iy all'!I1l1Il;ged on ,the SIIIIt"f.ace ·of 1ihe centra[ pll4't 

of spore, variable in shape and width. Exoexine proximally smooth with a distinct 
tetrad mark. Arms of mark narrow, devoided of lips, reaching to the. outline of the 
central 'body of spore. Oompresaion iIOIl'IiB present on the zoo.e an Ibhe elon.gatitan of 
a1l'm:S, Zolll!e ,broad, IlIigb.t, ()I(.'(';oQSljoo;a],ly SIl;ig1h'tly rollded, 

OccurTence in PoZG.nd - reed ~ din bare.hQ'Les PloiIsok IG-2, Nlid:zdcoa 
IG-1, .JiaIm.n.o IG-2, B0b01iae 3, O~ IG-2. . 

Ckturrence ra7r(1e outside 0/ Poland - SwIiltzIeL-JaIIld - Neueweltt nlBasel -
reed s.andlslbone (.LesIC:hJIk 1005); GteIrman Demoor.aIbi'C Republdc - :lIrom the u~ 
part of 1Lowea- Keuper dOWillo Jbo aJDJd dnaluddIn,g the reed. sendetone {Sohuh 1966). 

KTaeuselisporites ram081LS LescMk 1955 
(pI. 5". Fig. 1) 

1855. Kl'ae_Us;poritea 1'4moat.u1 Leachlk, G. 1I.e.wohik, p. 36, oPt. 4, Fig. :aG. 

Description. - Size a. 60 p.m. Spores triangular-circular in outline with 
triradiate tetrad mark. Dlstally the exoexine delicately infra punctate and ornamented . 
by irregularly arranged rounded verrucae on the central part of spore. A distinct 
proximal tetrad mark. Contact areas smooth. Zone smooth and delicate. 

RemaTk.9. - Too .a/bovIe speldioes dIilf:fer\g !from K. dentatus din. ~Lar II1Illd iJJeas 
deinBely ~ ~ EllEl!DlelDlfs. 

Occurrence tn Poland - Reed sandstone, borehole Ploiisk IG-2. 
OccuTrence range outside 0/ Poland - SMtzel'lan'Cl - NJel\re'WeLt nIBasel -

reed saIIlIdsillooe ([;esiahlik 1955), 

Krae'USelisparites lit'U'US Leschdk, 1955 emend. Scheurlng, 1974 
(PI. 4, Fig. 4) 

lJ55. Kl'aeuseUBporl,Ws UtUUII LeachUt: G. ~ p. fi, 'PI. 4, F·Ig. 23. 
18'H. . Kroeu88~isPOritl!l8 UtUUB ILe&cbtk emend: SCheurlng; B. IScheuriq p. :tOO. 

De8cripticm - S'ilTA!50-55 pm. Spcmes trILaJn,gudaJr~ar Iiln. ou4JdJne, wdIth 
~. rbebr:Iad I!DaiI.'1k. . EXlio::Ie Itwo-Jia~ oOCJIlBiWal,gof an drlItexliIle fDrmiIlg _ 

ceotIr:all. pari of !the SIpDre and :ttJe S1.IIU'IOIlndirlg zonB'Ile eXJOexJirre. E~ of the 
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distal hemisphere thick, distinctly punctate and . covered wtih strong spines 
~ly ~. The ~ of I!il.is ~ are cbaimotErimd an .being drop-:ti:k!e 
I8Ilid 'W1iitih. 18 chJO)kxw ioav!iity ert;. 1Ilhe · base. E:xoexme of pro:xIima(l mde ~te 
WIitboot aI!lY scuJtpIure. 7JotlIe re18bLve1y 1rlBn"OW, a. 1/5 of 'the spare 'Wdd11h. Ou.ter 
margin of zone folded, denated or spinose, surface occasionally perforated. 

Occwrrence in Poland - Reed S8llIdstone, boI'eboles IG-2 and J.amn.o IG~2. 
OCC'/.Wrence r/J.7l(1e out-Bide of Poland - SwiLt7JeIriIand - Neuewe1t n/BaseJ., Ireit!d 

91aIllCh'iilnne(l..tesc'JJiik 1955). 

A.tl'I:eturma: VariegermiDantes R. PotOnie, 1970 
Turma: Aletes Ibrahim, 1933 

Subturma: AzonaIetes (Luber 1935) R. Potome & Kremp, 1954 
Genus: Apictdatasporites1brahlim 1933 

ApiculataspOTites lativerruc08U8, Leschik, 1955 
.(PI. ·6, Figs 4-6) 

19&5. APcutatasporiteB lattvsN'UcOIftUl Le8db.1:k; G. 1LeSChiIs:, p. all, PI. f, 1'1&. 9. 
119'l3. Allicutataspontes. latl.verTuc08'U8 ·Leschiki . A. Borowdtz, !p. lI01, PI. 7, Fig. 5. 

Description - SIize a1.7 X 18.2 f.'/l'D. - 29.4 X 23.8 pm. StPare dlrcu!l!aJr OII' wb­
ciIroulaIr .in iOL1tIdne. Ex:ine lth4clt rW!Lth IOObust appendaglelS'. BasaIl wtidlIb oaf ~ 
R. 5-6.3 1"JIl, ~ .1."8IrliIing :from 2.0 Co 4.2 pm, can8!fioml m shape w.ith s;trongJ.y 
rotmded. ~. No ItrimddlaJtle rbe"brad mark IOIbsteIrVlalllle, ptiobably owdIng to the nob 
~ 10If lI:he e:x:ine. . 

Occ'Urre.nce tn PoZaInd - Reed ~, barebJoIlee· m ;the lJawmd 1IIIt'l!IaI: 
Pb'Jak IG-2, Ndd2lica IG-I, WudzyfJ. 1, Jramno IG-2, Babol1liloe 3, 0B00 .IG-2, WdIelufJ. 
KW-I, WqwoW1iec IG-I. 

Occurrence rat1l(Je outstde of Poland - SwtiJl:zel'Jand - :reed ~ (I.echIk 
1955); GermaJn. :Dernoa1a.1IDC RepubJdc - reed Bi8IlIdsboIlJe (Schulz 1966). ~hs 
re:femoed to the 3rovIe ~ IBJrie also ~ed by Bioirowlitz (1973) :firom. rthe. lIaiba 
'l'riimPsIic deposdits of Southern D!Irae1. 

Apiculatasporites hirsutus Leschik, 1955 
(PI. 6, Fig. 7) 

11155. A.Ptc~.tasponte8 Id1sutUS Le8cb.I.k, G. LefIcbIk p. \le, PI. 4, Fig. 10. 

Description - Size 21.7 X 18~ 3 pm - 28.7 X 21.7 pm. BIroaoINy oval do outfule. 
ExiIne S·. 1.5 tan rtibIIJck. ScIuiptuI'e ~ of s,pLne-lli'ke I8.ppeOOaogJeS. SpinIes fJUb­
ciroa1ar at 'IlIps. or ~y !PCi\IlItIed. No ~ te1lmd mao:k ~. A sdal!gJe 
cmok ~y III IlliOIIlOLeIt.e Irilairit OO'oaI3IiJoIna1y 0dde01Bble on iSIame specdmen&. 

Remarks - The aibwe 8peICliQ3 dIfieq !from A . ZativerrUC08'U8 an ddIIneIlatoo'S 
e.n!d slbapej off .&iPIPEmdJaiges. 136 well IllS !in 'a grea.-ter I!lIUmIbar of apipelodages do. ~ 
~ af spol"iEIS'ttba.n Itb:aIt do A. Zo.tI£VerTu.cowa. 

Occurrence in Poland - Reed 1relllId.'Stane, bareho1es PloDsk IG-2, NidlZi.<la IG-1, 
WuchyfJ. 1, Janmo IG-2, ~ 3, Olmb IG-2, WIi~ufJ. KW-l aoId W~ IG-I. 

Oocurre7lCle rtlnge ouUIide of PolOOd - SWdlt!zJer.1and - . mea SIIlDds.tone (Lesc'h.lk 
1955), afIso German. ~IC Relptibldc - reed Slmds!lone (SohuD.z l006}. 

Geological Inatitute 
Paleobota.nic Laboratory 

'Ul. Rakowiecka 4, 02-519 Warszawa, Poland 
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T. Om.oWSK·A-ZWOLl:J.l:lSKA 

CBARAKTERYSTYKA PALINOLOGICZNAPIASKOWCA TRZCINIASTEGO 
NA NIZU POLSKIM 

(StreszczeDlie) 

W W'yIli1ku pr2le.P1'OW.ad:zxm.ylcJh ibadafl ~YCh 1Osad6w 1fmiIasu; udoku­
menJfx>W8I!lo w OIPtatndm 'CZaSiJe lisfJn1ende IClISIINl6w piaskJowca Ibrdlliastego "IV wderce­
DIiiaIch Jamoo IG-Z, BoIbolJiJCJe 3, 'Wudzyn 1, uL9yItoowalllych 'VI afire&! brzerimIej zbilOll'lnli.b 
sedymentacyjnego oraz W wierceniach Ploflsk IG-2, Nidzica , IG-1, znajdujllcych si~ 
jut poza jego zasi~giem (fig. 1). 
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otrZYmaDly rruuberiiIU sparowo-pyHtowy dtazal si.~ bardzo intel"esuj~y i wzOO­
gadl ZI!&jomoSc ~y pJBSIrowca trzcdnd.asJl;.ego wczeSnmj opnc()wa!Ilych wiNcen 
po~j Ii pohJIdalIio~zacllodllli.e~ PoilSik.i: (OrIlawBkil.-Zwoli6sk.a 19'12 a d b, Gro­
d71cka-Szymanko i OrJo\wka-lZ'WIO.1li6ska 1972). 

AnaH!zUjEl~ wy.niJlrJ: 'badan zaobser'\lVlOlWlmlO d~c · d'll:ie . zr6~ W SIldadrme 
iloSciDwym mliklro&liry md.~y ~ 1P~la1~ W1ier!ceD. lub mlwet mi~d?,Y 
~. kklIIej:nycb ipl"6beIk w tedJnym ~"1lu. W pnof1!Jooh Suleohlrw 1G-l, Ksilli 
IG-2, Lag6w IJubllSo'ki IG-l, WOO:zyn IG-l (fig. 2), a wile w nliJelklt6irych pr6hlmch 
Wietufl KW-l :i BabQldce 3 znalIltiennEjceohEl 'ZeSpIOiu sporoWO-ilYllrowego jmt dom~­
nujEj'CY '1.JdzI,al prooontowy jedJlego·lub dw6ch gatuIlkow. SIl ttO Aulisporites astigm06U8 
(Lesch.) Klaus i LeschikisPOTis aduncus (Lesch.) Potonie. Poza wymienionymi, na 
llIW1l'g~ Zl3BfulgujEj .g)artuDlki OoolipoZZis oval.i8 Krotzsdl, O. bTevi,formis :KruJtzacb, 
a w dalszej .kolejnosci spory ATatisporites, pojedyncze okazy CamaTOzonospoTites TU­
dts (Lesch.) Klaus i AnnulispoTa micToannulata de Jersey. 
~ poowy7.azIegQ 7lE!!'polu jest ~ wySltf:pujEjoa w piOO!Wac:h 

PIoilsk 1G-2 i J8Il1IlO 1G-2 (.fig. 3). CechEj ZIll!!mrienDEj ;iE9t tutaj dIWa. l'6:i.InIcII:lodIc 
geJtullllk6w reprezenlbowrally.ch 1Sit06l\l11l!kowo 1l"6wM1IIllilerndIe 'W s~ekbrum przy jeanoczes:" 
DYm IWybLtI1Iie Zlredukowalllym ud7lia8.e ~wym rub nawet odlrowitym bnlku 
gatunku Au.lispori~es astigmosu.s {.LesdIi.) Klaus. Na uwag~ zas.tu8U~ na1lomliaBt 
9POIl"Y rodzaju Torooporis, KTaeu.seUspo'rites, .g16wnde reprezelli1xYwlallie pr'7Jez K. den­
tatus Lescll. Ii. K. l1tuus lJesc'h. emend: Sclreurdng oraz gacInmk.i Cama.rozOR06poTitea 
rudis (Lescll.) IQaus, A.piculatiBpOTi.s pa.rvispinoBUB (Lescb..) SdhUllz, ZebrasPQTites 
fimbTWt'Us Klaus, RogalskaispOTites cicatTicosus . (Rog.) Danze-Cors. et Lav., ziaj.'na 
pylllru OvalipoUis ovazts KIrIult.2t!cil, BrachllsQCC7.i6 neomundanus {I:.esch.) M£1dler. 
Apfcuiatasporites z.atiVeTTUCOBu., Lesch. i A. hir81.1otus 1I:Rsdl. 

Gatulllikii IQIbIl wy:bej SChelrakttelryZOWlmydl zespolllw ~WIO-pyHtowyioh ~­
pujll jednoczesnie · w profilach Osno IG-2, Wlutrowiec 1G-l oraz w niekt6rych prob- . 
kach Z profti:l6w W.!Jelun KW-l i BobollLoe 3~ 

Pocr6W11l!al1111e !Pl"2ledsbawdanej ~Il"y Z 6lIlal.IOgd-cmEj z osaJd6w ,,schd-1ifsaoo­
stem" w SzwajOlrii. (LeIsIohik 1955) Ii. lNRD .(Scln(lz 1966) pozwala UzmlC iEj .2l8. irOwoo-
WieilrowEjIpOlWWmliu ~a ~ . 

PnyjmujE\IC .jedJnalrowy VJliek osedow piJasloowoa trzcl~ 'M!' ~ 
~ch~, miJeiy WyjlaSnd~przyczyn~ zmli~i w Skl8ld7ie miikIro:fl1Olry. 
Z uwagd Ifl,a l1'omorodn06~ d zW:boInlOilic proces6w d~ydujEj'CY'Ch I() sldad:z:i.'e zesporu :spo­
rowo-pyl:kowego w osadZlie kopadnym, to:.udno ~ mitaldc pt"'ZyayD~ tego 
z~. SpoBr6d Wi.elu tm2ilJiwjch przyoaiyn, szcozegOlrJJie blHskll wydaje d~ by~ za­
lemosc sldadu mi!k!oo:ftlJol1'y ~sllroiWlqa mC:lOllialSlbego od ZIlllIien'IllOSQi. .\VIIlIrUI1llWw sedy­
menta~jnY'Cih w :sbreI\ie pnybrze7Jnle>j zbiIotroikB, oblfJittujEl'OOj w ll'iOZ!legJe obs7.uy 
cle1towe (Gajewska 1973). N~ bogabej w g,aWDkd. m.iJkrof'.Iary nasbPlo 
pralWdJopoddl:lllde przy wydoattnym. .ud~ tflraInsp:mtu necmego, .k1tb1ry ZllIOBil S!pIOIl'O­

mar:fy z duZego IObsa;utu lEj'dU. ~ uboga w gatunkii, z pzuwagEj i108cIowEj 
jedlnego .l'Ilb dw6dl, ~zJila si~ w wodadl zasfxxIslrowycb, sbaruJrwiiltCYoch mie)q 
apokojlnej sedymoollaejd. lIliS. obsZl!lll"l8lClh del'lbwydl. PIOCIhIoddJa ona pnlIWdoIpodobn.ie od 
~ci ~!ClIl'miIIIBj..,ej wym:reJ.a rtycil w6d. . 
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