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ABSTRACT: The eedtmerlt.aTy cover otf the East Eurqpe:an Platfomn 4n the ~ba 
8Il"E!II. ~'WIE!IsIter!n Po1arIId) ealCIoises a Cambrian l3equanlce that lCompri~ almoIsIt 
ail the equiva:lentS IO!f the S'balges ~bed in tIhe c1alllSlilcal I!ec;bion ()(f Scallldina­
via. On the bIaSis otf ~ 8Ilki partly ~ the fdllowiDg ZaIl4!lS and 
&ubzone& ,have been recognized: M()bergelIa, HioI1m.ia, Protolen-us. (Lower CambrlaJoj), 
Eccaparadoxides oelandicus (E. insularis, E. pinus), . Paradoxides paradaxissimUs 
(H~UB parvifrods.), Paramx.ildes farehbammeri (Middle . Cambl'li.an), Ho­
~ obesus & ~ pi\9if0!l'm4Si, OruBda 1eDIttiwIlal".is, Peltura mmo.r, 8lDId 
Peltum scar8lbeoidef! (Upper CarnbriaIn,). The Cambrtilan sedllneaiIB oveJ'lde here the 

tenr:igEnic I!eIIiaDieiib3 (Smokl~ Fol'IlnWtioo.) of Vesndian age. 

INTRODUCTION 

The paper presents the results of studies over :the Cambrian fossils 
and sediments recognized in the oil-prospecting boreholes at the Leba 
area, and partly in the Gulf of Gdansk (western part of the Peribaltic 
Depression), i.e. from the Gardno Lake in the west to Krynica Morska 
in the east {see Text-fig. 1). It follows the papers dealing with strati­
graphy of the PrecamJbrian and Cambrian deposits pierced by the Smol­
dzino 1 and I:.etba. 8 borehOles (Bednarczyk 1972), litho:stratigraphyof the 
Vendian 8!Ild Camibrian (Bednarczyk & Tur!nau-Morawska 1975), Upper 
Cambrian oonodonlfs and ostraoodes (Bednarczyk 1978, 1979), as .well as 
the Cambrian sedimentary environment of .the Gulf of Gdansk (Bednar­
czyk & PxzybylowicZ 1980). 

Acknowledgements. '1'he A'UIthor .is ~ to ,blle manager and the staff of the 
Un4Km c4 P$.I'Ol~ ~ :iJn WB:J.i!aw arld to the petroIleum e!rl1terprIiSes. at Wolomin 
and Plila, ~ubor'dioaIbe Iba ~ UDioo., far the boreho1e dalta aoces8l:ble. 

'l'b4:! . paper was prepa~ within an. tnter-mJ.mstry project MR-I-la ("Geodynamics . ot 
the PolaQd territory"). 
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LOWER ,CAMBRIAN 

The rocks of the IQimontaw stage are the oldest sediinents in the, ~ 
area. This stage comprises the following formations: Kluld, Now~n, and 
partly t.eba (Bednarczyk & Tul'IDau-Morawsk'a 1975). 

A paleontologic documentation O!f the K1im<m.t6w Stage in the analy­
z€d sections oomprises Hydlitha, lAngustioobreida, and tAcrrit8.reba. Tihe 
first are represellted by Circotheca ?billingsi (Sysoev), whereas the second 
ones -by the pipes defil1led as Anabarites Bp. But the mentioned fossils, 
several shells of ArChaeooopida were assigned as Indianasp. 

-, 
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F.ig. 1. Sketcl1-map shawdng locat.i<n of ofn~'ted 'borehdles !In the ~ part 
of the ' PeribalUc Depression 

The lowermost members of the Kluki FormaUQn should be considered, 
as older than t~ Mobergell.a: Zone and regai'dedas the, eqw,Valentof the 
PlatysolenitE.s 'Zone. 'The-'secfunents of the KiUki Formation have been 
noted in the Smoldzino 1, t.eba 8 and - KoScierzyna IG-l 'boreho1es 
(Table 6). 

The Mobergella Zone has been documented only in the KOScierzyna 
IG-l borehole in which Lendzion (1976) but questionable trilobites (Livia 
plana LendziOii.'a:n:d CaBBttbia injercambriemis Lendzion) found Mober­
geIla cf. radiolata Bengston.Besldes, in the easternmost part of the l.eba 
area ((Ptralbuty IG-2 bore hole), the IMabergella -Zone was dighinguished 
due to the preeeDCe of Mobergella hoIsti Moberg and M. tUTgida Bengston. 

The thickness of the sediments of the Klimont6w Stage can be evalua-
ted in the KoSciecmyna IG-l boTehole for 143.3 m. -

A paleontol~l documentation of the Holmia and Proto1emus sta­
ges was found only in the Prabuty IG-l and Krynica MoI"Ska. 2 boreho­
lest In the first one, the Holmia Stage is dbcumented (Lendzion 1978) by 
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$trenueUa cf. polonica Samsonowicz and StTenuaeva primaeva (Broegger), 
'W'hexeas in the secO!lld by Ho1lm:4la ·kjerulfi '(UnJnarsson). 

The Protolenus Stage was recognized in the Prabuty IG-l borehole 
due to the OCCUITeIlce of ProtoZenus Bp. and ElZipsocephalu8 hoffi (Schlot­
hlaim). 

The most collllPlete sequence of the Lower Cam1mian is noted in the 
Srupsk IG-l boreh<>le. The strati-graphic data and paleogeographic analy­
sis are suggestive of a oonsiderable reduction of the Protolenus Stage in 
·the Letba 81 Smoldzino 11 and Ko6cierzyna 1G-1 boreholes. 

The Lower CamlbriaIn section in the eastern part of the ,PeIJibaltic 
Depressionsug,gests a sedimentary continuity, simHa;r to that of the Letba 
Fonnation to .the e·aet of the I.eba area, among others in the Bart05zyce 
1G-1 and OIsrlyn 1G-2 boreholes (Text-fig. 2; and Lendzion 1976, 1977). 

A :particular attentioo should be paid to sandstones and siltstones 
series with iron oolites. This series ranges from the Hel 1G-l borehole 
to the Suwalki IG-l borehole, and shows lithologic similarities with 
iron sandstones of the Lower Cambnian Krasnoborsk Series in the Ka­
;liningrad area (Kaplan & al. 1972) or with the Wergal Zone (AreiJ. & al . 

. 1978). 
A .fossil content of the Lower Cambria'n sedimen1B in the Perlbaltic 

Depression, is not generally of a key type (TOTeUelZa holmi Kiaer, Hyolit­
hU8~ ?Wanne1'ia and Acritareha: Lendzion 1979). For that reason the 
limits ~f the Ho1mda Stage are arbitrary in the investigated region and 
the presence of the Protolenus Stage is h~ only suggested by paloogeo­
graphic considerations. The zones distinguished within the Lower Cam­
brian of the Leba area correlate with respective zones in the Holy Cross 
Mts and in the remaining parts of the East European Platfonn and in 
Scandinavia (Table 5). . 

A lithologic correlation is more complex because of a great variability 
of the Lower Cambrian sediments in the Peribaltic Depression, the . Leba 
area including (Bednarezyk & Tumau-Morawska 1975). Considerable 
diffocenceB with Scandinavia are apparent in a general thickness of the 
'Lower Cambrian deposits as well as of its individual members (see 
LindstrOm & Staude 1971). They reflected various sedimentary environ­
ments of the Lower Cam:bria.n Wlithin the East European Platform. 

A CO!t'Telation of the Kluki Formation (Smoldzino 1 borehole) con­
tai'nin,g a pyroclastic m&terial -(Bednarczyk 1972, Bednarczyk & T,urnau­
-Morawska 1975) with the upper members of the Zarnowiec Series 
(Slupsk 1G-1, Darilubie 1G-1 aIIld KoScierzyna IG-1) is possible. Lydk'a 
(1980) regarded sedimentation of this series as contemporaneous with the 
volcanic processes that occom.panied sedimentation of the Smwaiycze 
Series in the Podlasie Depression and at the Lubl'in slope of the Plat­
fonn (Lower Vendian afteT AreiJ. & aI. 1978). However, paleogeograpbic 
analysiS as well as a succession illl the sequence do not corroborate this 

7 
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opinion, though a correlative significance of the pyroclastic horizon in the 
lowennost Oamibrian of the Leba area should .be taken into account. 

T·he volamic proce\'3BeS were actiWJted a-t the eoId o.f iIJle Preca.mlbni.an ('V~ 
owmg tto :the ChSll'lllian arogeny, in IleSA.il:t IOIf whildh a ~e.x o.f laVBS and tufts 
(Coldecote Volcanic Formation; Brassier 8; at 1978) was formed in Central England 
alii far as WaJeB. This ~ex is IOIVeJ."Jam wIiith sldgbt &Jng\.l/Iu unoonfom1lilty by the 
~ Formaltio,n; !in dlt"s lower JP8Il'd; .(PaIrtk Hi'J.I ·Member) the latter is oompooed of 
altel'lIla'te ar.kJoF;es, thiJn shaD.es aJnd ~8Ibeis, wiith chloti.il:iC cemenlt mcluding 
aaso voilcandc ql\JBil."l;z and !PfIeicies' of v~ l'IOICks. A lPyrcx:la&tilc maJterfuaJI. was noted 
in tpe successive Tuttle Hill Member. The Hartshill Formation represents probabl7, 
~ on :the Tommodiian-lJke faU/DD in ills upper mern1:lerB, .the SubholmIia Stage. 
Thus, due to the presenk!e of a pyroCl~ bO!r.iJ2'.lQrn, it seen$ possJ/ble to oorreiate the 
sedlimen:b; o.f the K!I:u!kIi. FonnaJtd:on. (UlPI>er part dI. the Zamowiec Serties) with the 
lower part of the Halrtlshill FarmatiKln in GT"eaJt Britalin. 

MIDDLE CAlMBRIAN 

In the analyzed sections, ,the . Midcne Camlbrian contains thrree zones 
with paleoo.tologic documentation: oelandicus, paradoxissimus, and 
forchhammeri ((see Text-fig. 2 and Tables 1-3 a'Ild 6). 

ECCAPARAOOXIDES OELANDICUS ZONE 

The Zone: is represented by quartz..,glauconitic siltstones (top mem­
bers of the· l..eba Formation),· black clayst~nes alternative with qua~ 
-sfIJtstones of the $arbsko Formation; and quartz sandstones of the lower 
part of the D~lJki Formation (Bednarczyk & Turnau-Morawska 1975, Bed.­
n&rCZyk & Przyby~owicz 1980). 

In the section Smoldzioo 1 a fossil assemblage :is typical of the Ecca­
paradoxides pinus Subzone only. A similar situation appears in the u:­
ba 8 borehole considering a thi~ness of the sediments as well as a pa­
leontologic documentation of the whole Zone. Further to the east, in the 
Bia~og6ra 1 borehole, this Zone ~ represented· by the top <If the l.eb~ 
Fonnation a'lld by claystones of the Sarbsko FOII.'mation. On the ground . 
of fossils, both the Eccaparadoxides insularis and (the E. pin-us SubiDnes 
are here docume:ruted. 

!In the iBialog6ra 2 Iborebole the fauna also documents the bOth sulbw­
nes: the E. insularis Subzone is represented by the rooks typical ,of the 
l.eba Formation and the E, pinus Subzone by black claystooe of thE!! 
Sarbsko FOIl'mation. 

Because of a lack fossils in the Zarnowiec 5 borehole, the oonclusiOlnS 
can be based only on lithologic similarities that suggest the presence of 
the equivalent of the EccatparadOXlides oelandicus Zone, represented by 
the Sal'bsko Fonnation. 
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Distribution of Cambrian lithofacies of the Peribaltic Depression 
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CAMBRIAN ' BIOSTRATIGRAPBY 

In the PiaSnica 2 boreho.Ie the fauna documents :the two subrwnes of 
the E. oelandicus Zone .. 

In the Wladyslawowo 4 borehole the E. oelandicus Zone is represen­
ted by the top memlbers of the l.eba Formation and ·by the Sarbsko FOIl"­
ma·tion. A rare fauna makes a subctivision into subzones imtPossible. 

Similarly as in the Zarnowiec 5 borehole, the presence of the E. oelan.,. 
dicus Zone in the Krynica Morska 2 borehole is ~ from a litho­
stratigraphic analysis. The Zone is represented hetl."e by the sandst<mes 
of the :O~bki FOil'1lIlation, the claystones of the SarbBlro Formation, and by 
glaU£lOnitic sandstones of the l.eba Formation. 

Table 1 

Taxa B 0 r e ·h 0 ,1 e 15 

B1 B2 P V 

Obolua sp. + 
Lingu1el1a ferrug±nea Salter + + 
Iph1della? sp. + 
Linnarasonia? 8001a11s (Seebaoh) + + 
Red11ohel1a granu1ata (Lilmars8on~ t + + 
Hy011thes oe1andicu8 Holm + + + 
Linevitus obscurus (Holm) + + 
Peronopsis? 15P. + 
E11ipsocepha1us cf. 1ejostracus (Ange11n) + + 
Ba11ie11a emarginata (L:lDnarsson) + 
Eccaparadoxides oelandicus(Sj8gr~ + + 
E. ex gr. oe1andicus(Sj8gren) + + + 
E. insularis(Westerglrd) + + 
Eccaparadoxides SP. + . 
HiPPonicharion eos Matthew + 

Fauna of the EocaJparado.xides inlsulalris Submne iIn the 'W'$tem ;part of .tbe Pe.tibal­
fliIc~ 

BOREHOLES: Bt - Bialog6ra 1, B, - Bialog6ra 2, P - PiaAnica 2, W - Wlady-
, slawowo 4 

PARADOXlDES PARAOOXISSIMUS ZONE 

It comptises the top members Of the Sal"hI*o Fonnatioo. as well as the 
deposits of the D~ki and the Osiek Formations (Text-fig. 2). 

In the Smoldzino 1 and l.eba 8 ' boreholes the Paradoxides parado­
xisrimus Zone is represented by the D~b1Q. Formation. 
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In the D~bki 2 borehole the Zone is recogttlized in the sandstones of 
the D~bkd. Formation, ,whereas in the D~bki 3 borehole to the P. para­
doxissimus Zone also the Biltstones of the Osiek Formation were included. 

In the BialDgOra 1 borehole the Zone is recognized in the flllalrtz 
sandstones of the D~ki Formation and quartz siltstones of the Osiek For­
mation, whereas i'll ~he Bialogora 2 borehole it is done by the SMldstones 
of the D~bki Formatioo. 

Similarly, in the Zarnowiec 5 borehole this Zone is recognized in the 
D~bKi sandstones where the presence of Agnostidae proves an occurrence 
of the Hypagnostus parvifrons Subzone. " 

Table 2 

T a x "a B 0 r e h 0 1. e It 

S L B1 B2 P Z W 

, 
Lingu1.e1.la ferruginea Salter + + + + + 

Lingulella sp. + + 

Iphi gel1a? sp. + 
LiDnars soma? social.is (Seebach) + + + 
Redl.iChel1.a granulata (LiIular"sson) + + + 
Gl.oborilua globiger (Saito) + 
Hyolithes Qelandious Holm + + + 
Hyolitlles cf. obe sua Holm + " " 

Hyolithes BP. + 
Peronopsis fallax (LiDnarsson) + + + + + 
Triplagnoatua praeourrens (Westerglrd) + + + + + 
"Ell.ipaocephal.us SP. + 

Burl.ingia ap. + 
Eooaparadoxides o elandi cua (Sj6rgen) + " + + 
Eccaparadoxides ex gr. oelandious(Sj6gren)' + ~+ + 
Eccaparadoxides pinna <Hol.m) + + + 

E. of. pinua (Hol.m) + + + 

E. pomeranicus(Bednarozyk) + + 

E. torelli(Holm) + 
Eooaparadoxides sp. + + + + + + 
Jinoel.la? sp. + 
Al.uta cf. fl.exilis Matthew" + 
Hipponicharion? sp. + + 

"FaUna. oI.t.he" lOOc8p~ " PinuS Sdlzme m \be western pari; oar tile PeriJ.laWc 
" """ " " " DePreSafOO. 

BOREHOLES: ; • .:.... Smoldzino 1, r. -"l.reba, 8, Ht - Bialog6l'a I, a. - Bialog6ra Z, 
P - Piamlca z, Z - Zarnowiec 5, W Wladys!awowo 4 " 
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In the PiaSnica 2 bQrehole thiS Zone includes the sandstones of the 
D~ki Formation and sandstone-clayey sedimen.ts with carbonates of the 
Osiek Formation. 

Further to the east, in the Wladyslawowo 4 and Kryilica Morska .2 
boreholes the P. paradoJdssimus Zone comprises the sandstones of the 
Osietk Formation.· 

PARADOXllDES FORCHHAMMERI .. ZONE . 

According to the Author's opinion (Bednarczyk & Turnau-Morawska 
1975, Bednarczyk & PrzybylOw.liCZ 1980), the P. forebhammeri Zone PI 
represented at the I.eba area by glauconitic s8lIldstones of the Bialogara 
Formation paleontologicaly documented ,in thfLHellG-J ·borehole. T~e 
sandstones are not always present in the boreholes, artcf iii most cases 
their lack is regardEd as the result of pubmarine erosion during the 
Upper Cambrian or before the Lower Ordovician (Bednarczyk 1979). 

REGIONAL CORRELATION 

Besides the investigated boreholes, the Middle Cambrian deposits have 
been studied in several others located at the southern margin of the l.eba 
area (Lendzion 1976). Generally, they .aI"e represented by the rocks typi-

Table 3 

B 0 r e h 0 1 e s 
Ta.xa 

L D B1 B2 P ~ li 

Lin81i1e11a f'erruginea Sa1ter . + .+ + + 
Li.ngu1e11a ap. + + + 
L~sonia? sooia1is (SeebacJd + + 
Peronopsis f'a11ax (L~saon) + + 
Peronopsis puai11a Tul1berg + 
Trip1agnostus gibbus ( L:i.nnars son >. + . 

E11ipaooepha1ua 1ejostraous (Ange1in) + 
Paradoxidea pa.radoxissimu8 (liah1enberg) + 
Paradoxides cf'. paradoxissimus .. (Wah1enberg + + + + + 
Paradoxidea sp. + + + + + + 
Agrau1os? sp. + 

Fauna Of the Paradoxides paradoxissimus Zone in the western part of the. 
Perlbaltic Depression 

BOREHOLES: I:. -l..eba 8. D - D/:bki 3. B1 - Bialog6ra 1, lis - Bialog6ra 2, p­
- Piat1nica 2, i; - 2amQWliec 5. W - WladysJ:awowo 4 
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ca! of the Leba, Sarhsko, and D~bki fo.rmatio1lB; with predominating sandy 
orsandy-Siltstone rocks of the D~bki and Osiek formations. A foasil list, 
presented by Lendzion (1976), proves the presenlCe of the E. oelandieus 
and P. paradoxissimus Zones, whereas the P. IOl'ICbhammeri Zone has 
not been recorded or got!; away but the'zarnowiec IG-1 borehole (Len­
dzion 1976). 

In 'the eastern part of the Peribaltic Depression the Middle Cambrian 
is not · always fully developed (see T.exf-fig. 2 anid. Table 6). 

In the Prabuty IG-1 borehole, the Eooaparadoxides oelandicus Zone 
js represented by the ~oonitic deposits of the I:.eba Formation, claySto­
nes of the Sarbsko Fonnation~ and the D~bki sandstOnes. A paleontologic 
doCumentation of this Zone is evidenced by the presence i. a. of Ellipso­
cephaZus cf. poZytomus (Li.n.nara9on) and Eccaparadoxides eX gr. oelandi­
cus (Sjogren). In other boreholes of the Penbaltic Depression the Middle 
Cambrian has been distinguished on the base of lithologic similarities 
and <mlyin some cases its presence is proved by Eccaparadoxides exgr. 
oeZandicus (Sjogren) (Henrykawo 5 'barehole), and EllipsocephaZus cf. 
jugoszoWi Odowski (~lazna G6ra 3 borehole; see Lendzion 197;3, 1974). 

The Middle Catnbrian usuaUy represented by the sandstones typical 
of the ~ FormatiOn corresponds at the Leba area and in the Gulf 
Of GdanSk area maiIlly With the Paradomes -pandoxissimuS 'Zone(LeIi-
dzion 1973, 1974). .. , . 

The sediments of the Paradoxides forchhammeri Zone have been not 
reported up to now from the eastern part of the Peribaltic Depression. 

The Middle Cambrian in the neighboring area of Kaliningrad in the 
USSR w$ distinguished on the base of the Acri.tarclla assemJblages 'as 
the Krasooborsk . Series (Kaplan & aZ. 1972) which is composed of the so­
--called "sacch~oid" sandstones (33 m thick . in the -east, 71.5, ./m, in' the 
west). 

In the Warsaw Sync1inorium, the Middle Cambrian was partly: re­
cognized as the Paradoxides parado~U8 Zone ·(Szczawno 1 borehol~; 
Bednarczyk 1972). It comprises quartz sandstones (about ·18 m·thick) of 
the D~bki Formation, and the sil~ with claystooes 01· irregular 
thicknees and trilobite fragments, i. a. Paradoxides paradoxiaBimu8 (Wah­
lenberg) being probably a litho logic equivalents of the Osiek Formation. 

The Cambrian depositS represented by the Eccaparadoxidesoelandicus 
Zone occur in the Podla.sie Depression (Lendzion 1974, 1975a; c) and the 
Lublin slope (Bednarez'Yk & al. 1983). The Zone is developed h~e as 
Sandstones and siltstones, locally with mgments of trilohiteB, i.a. Ecca­
paradoxides ex gx. oelandicu.s (Sjogren), Em~lus 'polytomus 
(Linnarsson), and Strenuella (ComluelZa) samsonowiczi Orlows~. A .,trilo~ 

bite'fragment reported ,f~ni the Okuniew,:,la':'l borehol~·(LeIidiiori'i975) 
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~~~ determined as SoZenopleura sp. may suggest a local occurrenCf;! of the 
Paradoxides parado~us Zone, 
, ' The whole faunistic assemblage collected in the ,Middle Cambrian 

deposits of the Podlasie Depression is relatively ,poor in comparison with 
that of the l.eba area, and it does not enable a more precise subdivision 
of the sequence. 

The Cambrian qf the Holy Cross Mts is very favorable for biostrati­
grnphic correlatioos either if taking into accOunt a differentiated-faunistic 
assemblage that ,documents separate zones and sUbzones or/and litholo­
gicaly differentiated. sections (Odo'WSki 1964, 1968, 1975; Bednarczyk 
19,70). 

In comparison with the Holy Cross MtiiI a paleontologic docUmentation 
of the Cambrian zones of the I..eba area is much "poorer but sufficient for 
separating the principal mnes and subzones and for a biostratigraphic 
correlation (Table 5). But a recognition of lithostratigraphic units from 
the analyzed area as far as the Holy Cros Mts is not possible because of 
a'different development of the Holy Cross Mts Cambrian (Oriowski 1975). 
,:' ,In previous paperS of the Author (Bednarezyk 1972, 1978, 1979; Bed­
na.rczyk & Turnau-Morawska 1975; BednaniZyk & Przybylowicz 1980) 
the correlations have been done with the Cambrian sections of Scandina­
via. These , oorrelations OOlTesPond to those presented previously for the 
Cambrian sequences of the Holy Cross Mts,lby Czamocki ,(1919, 1927, 
1932, 1957) and SamsanowilCz (1920, 1934, 1960) Who pointed out 1he 
faunistic similarities of both regions, belonging undoubtedly to the same 
(the Scandinavia or the North-Atlantic-Baltic) zoogeographic subprovince. 
In this paper the similarities mould be once more underlined with 
a remark that in spite of the same type of the ,Middle Cambrian fauna, 
particularly in the Eccaparadoxides oelandicus Zone, the assemblage that 
documents these zones pomprises only about 258/0 of the 'species anH A bout 
4~/1J of the genera known from Scandinavian sections. 

UPPER CAMBRIAN 

The Upper Cam'brian deposits of the l.eba area have beE!D already 
described by the Author (Bednarczyk 1972, 1979), "but some corrections 
and supplementary data are needed. ' 

BOMAGNOSTUS OBESUS & AGNOSTUS PISIFORMJS ZONE' . 
This Zone is represented by the Slowinia Formation (Bednarczyk & 

Turnau-Morawska 1975), which 00In(pl'ises datk..g:ray iron claystones ,with 
inserts and interbeddings of an organogenic limestone. The fauna includes 
bi'achio.pods, trilobites, ostraoOd-es ' andoonodonts (Table 4). 
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Basing o.n the data from other borehol~, Lendzion (1976) separated 
the Agnostus pisiformis Zone from the Homagnostus obe$lS Zone. Ho-' 
wever, neither faunistic composition nor an occurrence of the fossils allow 
a subdiVision mo.re detailed than presented in This paper; 

ORUSIA LENTICULARIS ZONE 

This Zone comprises the upper members of the Slowinia (Fm.) clay- . 
stones separated from the PiaBnica Formation by an erosion bo.undary. 
The sediments of this Zone subjected to a local washing what is proved 
by data from the p~bki 2 and the PiaSnica 2 boreho.les in 'Which· the 
limestone blocks with Orusia Zenticularis and numerous oondonts were 
noted at the bottom of the PiaSnica Fonnation. An unoomplete Coring of 
other boreholes enables to. expeQt the preserice of the zones distinguished, 
basing on :the records of a drilling geophysics. 

A direct cOIltact of the claystone of the HomagnostJlS obesus & Agno­
stus pisiformis Zone with glauconitic · laminated clay~tone of Ar~ 
nigian age :<TetragraptUB phyllograptoides Zone) proves that the erosion 
processes have repeated during the Upper Cambrian and before the 
Arenig4m. 

Table 4 

ZQD88 and 8Ubllozaa. 

T. x .. . H.o_.,..·A..p4.a:U' .... b O~1_Uoul.arb P.a1ILCIr p • • oarabeo:l.4 •• 

B D P ~ B D P B D P D D P ~ L 

L:t.ncuJ.el.la f'errus1D •• . fSal tar· .. :-
Orole:la 1_UouJ.arJ .• ;{!ebJ.._bers! . • , • • + • 
1I....,.o.t:u. obell'ld 11;/ + + + 
Ol._WI t .......... tue AirllmUcbI + + • + 
Sj:ba.rOJlb_lIme .. J.atue /lJoeok/ + + + + + 
Par .. bOUD .. 1obet .. /Bro ... er/ + 

::=~Dro~ 
.. 

+ 
'P.1tura. aoU"abeo.1.4 •• /Vahl.ea.bers/ + + 
Cyolotron ..... t .... /llro ...... 11/ + 
C. lapwortl:&i /GrorialAll/ + 
C. ~tu. SabrIIDk + 
H ••• .laI1.4011& Daoopina )fu.~l..r + 
Co.~ooerod.oD.tu • • P._.f'. + 
I'I=1iahiDa alata S.~"aI<i + + 
l" ... ~tr1.oa MueJ.1ar + + + + + 
p. t'urDbb.t. Xuel1er + + + + + 
P. 1_1.bed. D_O.pt + 
po. poaeran1.oa SedD&rcmyk . + 
p. _drat. ·Muell .... + + + + 
FurDJ.abJaa .-p. BedDarOllyit + 
Gapparoclu.' cf. biaul.catu. Afuel.lar/ + 
HertaiDa elODBlLta Muel.l.er + + 
Huelleroc1u..8 oaabrlo11ll /Muel.~.r/ + + + + 
H. o.l.Imd1. ..... /Mael1er/ + + 
Xua11ero __ r..u."". /Szomiawold./ +. 
ODeoto4u.. or. ereotus Druoe_Jone. + 
Pro.oows obl.iquue ltu.eller + + 
Pro_todu. &a1aUAi /llue11 .... / ' + + + 
P. t_i. /Ma.ll .... / + + + 
SOIU14odu.. 'tortil.:S.. Muel.l.er + + 
Wutersaar4odJ.J::1a _pl.1cava Mueller + 
V. bJ.OWIpi.data Jlu.el.J,.er + + + +. + 
Y. bGh11ni Xua11 ... + + 
y. k1~ .0118r + 
.y. lIIo •••• bers8llUt:S.. Nue.1l.er + + + + 
Y. lII1eU.rJ. lfopal + + 
V. 'rJ.0U8Jd,d&ta Muel1er + .+ + + Y • ..s-D1. S __ 

+ + 

Upper cambdan fauna in the western part of the Peribaltic Depression 
BOREHOLES: B - BialQg6ra 1. D - Df:bk:l. 2. P - Piamuca 2 •. 2: - Zamowiec S. 

I. -l.eba 8 
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The Leptoplastus Zone has ootbeen documented in the investigated 
boreholes. LentWon (19·76) 'has not obtained any positive results in this 
subject. There are also no data indicative of the Protopeltura praecursor 
·Zone. 

'PELTURA SCARABEOlDES ZoNE 

This Zone comprises claystanes and recrystallized black limestones 
. ,that are included. into the ?iaSnn.caFormation· (Bednarczyk & Turnau­

-Morawska 1975), the best documented in the l.eba 8 borehole. Lendzion 
(1976) evaluated the thiiokneEB of this Zone for about 1.6 m. The Author's 
observations suggest that a separation from the under- and overlying 
zones is !impossible because of the scarce occurrence of fossils in the 
sequence. 

ACEROCARE ZONE 

This Zone is represented by black 1imes1xmes without fossils that pass 
concordantly into the gIauconitic claystones of Tremadocian age (Bed­
narczyk 1979). It was an~yzed in a si.ngleborehole (Bialog6ra 1) as the 
others have not been sampled at the Cambrian/Ordovician boundary, or 
the Camlbrian sequence is separated from the Ordovician one by a dis­
tinct erosion. surface (D~bki 2 and D~ki .3 boreholes). 

RlEGIONAL CORRELATION 

An occurrence of the Upper Cambrian sediments in the areas neighbo­
ring to the uba area was rePOrted. by Lendzion '(1976) and Szymailski 
(1976). The first author documented the Upper Cambrian deposits in the 
KoBcierzyna IG-1 and Mlynary 1 borehole.s; ,their thickness is extremely 
Small (0.8 m and: 0.5 m, respectively). 

The Upper Cambrian. deposits in the: Bialogora 1 borehole are 13.7 m 
thidt, whereas in the other boreholes they are usually inCOlDl!Plete and 
thus of a reduced thiclmeat. 

In the Kaliningrad area., the Upper Cambrian is represented (Kaplan 
& at 1972) by the Ladushkino sequence of the limestones with Orusia 
Zenticularis Wahlenberg and HomagnoBtus sp.. . 

In their lithology, the Upper Cambrian deposits of the l.eba area are 
very si.India!l' to those of Scandinavia. SilIliHarl.y as .the iSland 0'£ IBornbohn 
(N. Poulsen 1966), it is composed of the alum shales and the 'anthraooni­
tes. Greater thickness of the Upper Oambrian deposits in Bornholm 
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Table IS 

Correlation of the_ Cambrian sequences of Scandinavia, the Leba area (the Peribal­
tic Depression including) aJlld other parts of Poland 

s.a_di.t1avia !lE Poland c.ttr.1 Pol.""" 
(a:tteZ" Nari;:lnsaoQ. 1974 _4 Dera-. Lab .. area and. Per:1bal.t:Lo Depr01!l8:1.on PocU.a.J.. »epr ••• :f.Ol1 Hol.,. Croel! HiI. 

atra. 1980) (~te .. ~;IL""'dOJl (af'tor 01'1~ld 
197') 

Zo .. _ SUbzon •• Zou ... Snbl50nee Z ..... Zonee 

.A.oerooaJ."e Aoerooare hlatWl l'~bolJ.aa 
P •• oarabeoldC!lIS p .eoarab4io:l.d.oe 

l'aJ.tLU'1I. P.aiJ:1i)r p.mmor 
P.pr_oureor lli.atUB h:iatua Protop.1tura 
LOll'topl.aatulS 
P .lSp:lnul.oaa. o .1CJ.i;;l.ou1N~:L. 
H.~b •• U8 H.ob ..... Oleuus 
A.p.i.e:L£u:I,°ad. A..Itl.UoDli.s 

p ~:to1'ohluuam.l"J. L.1aevJ.p.ta p.1"CU'_-..:I. (no i'o.d.l..' J. braohymetOlJ& 

T.1'U11d5:a.°cn.:l 
G.na:thorISU. 

~ • .pa:t"ado:d. •• ;1.Ina .p .punatuo.u8 
H.~·Oll. 

P .x-ro.d.o:d.B.:IJawI 
H. parv:I.i':ro;u 

(no 1'0 •• :1.1.) 

T.1'18I5U. 
P .poJ.oDJ.oua P.ata"l1la 

-.r.ltlbbUO T.e:Lbbua 
s;p1mi. 

E.oe1and:l.0U8 E.pbma J).Oe.lmd:lOll& 
l!I.pj.nwo :e.oel.au4:1OW1 JI.:buNl: ... ;j.. B.ineul.a:r:l.a B • .:l.:!uular:l.. -------------------

Low01·/'Wic1d1. Cambrian h:l.atus -------------------
PrOIlUllPl-"X. 001111110.11. .. Proto1.onu. Protol.enue Prot~lAm1 .. · 
Hol.ll.i.a kjeru.l:f':r. sroup, 

Holmia "BoJ..m1.. Ho~ C&1odi.cuII :Lobatus 
HolMia ap. 
Sobudd.t.:l.e:Llue aic.lc:lf':lt • .:I.,. HobersoJ.l.a. 1Iobex:cD11. .. "JIoImi.a mobltrSf., Nobersel.la 
Platy.olanit_ aut:l.qui •• :LIrna P1aiJ7."o1c:Lt •• Platyso1e:D.:1.t .. 

llYol.:l.~"" 
1>;1. .. _ 

Sabe11.:Ldi.to~ Sabe1l.id.1.tOll 

Table 6 

Stratigraphic subddvision and thickness of the Cambrian deposits· in the Peribaltic 
Depression 

Uppe .. 1tLddl.. CambriJw. 
··Lover 

V8I1IU.au. 9aabr:Lan O ... br:L ..... 

801'ab.Ol." TI1:Lokn.,s of' the 2ii02l.SS Th:i.okneu Th:Loknes. Th.:Lokne •• Th:Lokn .... 
P.forabha- P.parado _ E.oal.al:l.-_ r:l. 

:U.8B~ "d.:lOUB 

B~toszyo. IG-1x 
~ 130.7 - - - 100.8 -B:La1ogilra 1 13.!S- 257.9 3.8 83.0 171.5, >84,6 -B:I.a1og6ra 2 20.5 >258.0. - 97.0 >16; .0 - -D9bk:L 2 11 
·8,7 > 7B,O - >7B.O - - -- D9l1dt:i. 3 9,9 >a2.0_. - >112.0 - - -8o.ldap Irlx 41.7 - 107.9 

Ha1- IG_l 4,8 242.6 1',2 86.8 154,6 190.1 4,4 

~~oi~:z~·~~x 0,5 165.5 - .. '30.0 --_ 0.8 322.9 - 129.8 19l.1 278.7 117.1 
Laba 8 15.0 315.0 - 165.0 150.0 160.0 Bl.6 Ol •• tyD. IG_2X O.l 125.8 - 125.8 129.7 148.2 
P:Ldn:l.oa 2 '" 11,6 >281,2 4.2 108.5 >168.5 - --Prabuty l:G..l 0.0.5 1.79.05 - 62.3.5 116.7 303.9 . -
Slupek IG_lx - 93.8 - - 9:1.8 362.9 10l.0 
Smoldzmo 1 20.0 252.5 - 102.5 150.0 255.0 8.7. 6 

:=!::L~:~G-~x 11.0· 261.0 - 86,0 17!S.0 >8.3.3 
8.4 274.8 1.2 97.7 175.9 196.1 :l5.,. 

~ev:l.eo 5 1-1.0 >142.2 2.3 132.2 >7.7 - -- -
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results from their more complete sedimentation where no hjatus within 
shales :is known (see also C. Poulsen 1923). Greater thicimesses (40 to 
55 m) of the Upper Cambrian were also observed (Weste:rgArd 1944) of 
the bore holes drilled in the BOU1ih-eastern Scania. 

Much ~aller thiclmess oIf the Upper: Cambrian doeposits was noted in 
the <>eland Island'. and in Oster'- am VasteIgotland '(14-14"8 m at 
'Kinnekulle; Martinsson 1974) Where the sequence is reduoed due to 
numerous sedimentary gaps. 

Outside ' the !.e'ba area and thIe Peribaltic Depression, the Uipper 
Cambrian deposits in Poland are known only in the' Holy Cross Mts 
(see Tomczykowa 1968; Orlowski 1968, 1975), where the WiSni6wka 
Sandstone Formation am the Klon6wka Shale Formation' are about 400 m 
thick each. A rich trilobite fauna enablEd to distinguish (Orlowski 1968) 
the . four zones (Olenus, Protopeltura, Peltura, and Paroabolina) and six 
subzones within the latter two. The UpperCambrian sequence of the 
Holy Cross Mts does ndt comprise the carbonate rocks, so tyPical of the 
Baltic region. The dark shales predominating particularly in the upper 
parts of the sequence have beEm correlated previously with the alum 
shales (Samsonowicz 1952; Crzarnocki 1919, 1957) but 'this opinion has not 
been supported. by later investigations. 

FINAL 'REMARKS 

. The study of the Cambrian sediments in northern. Poland en;:tbles to 
draw the folloWing conclusions . .. 
" Th~ Lower Camlbrian shows quite a great llthologic differentiation in 

.the teba area, and a variable thickness of its indiVidual members in the 
w~()le . territory of nort~n Poland. A borehole-oore analysis pi'oves that 
the sediments are thinning eastwards what 'can suggest a . direction of 
the Lovler Cambrian transgresSion (cf, JawoTOwski 19-79) from ,' the west 
<>r from ' the oouth-:west eaStwards and north-eastwards .. : 

. Within the Eccaparadoxides oelandicus . ZOne of the Mlddle Cambrian 
there are two lithofaoies types connected With the;t;eba and the Gdansk 
regions. The first is typical of the predominance of clays • arid siitstones 
(&,rbsko. ". Fonnation), the seoqnd one of sands withglauconite (top 
members of the l..eba Formation). -
, The Paradoxides paradoxissiJnus Zone usually compriSeS uniform 

sandy lithOfacies (D~bki Fortnation) and sandy-siltstone ' <me With Carbo­
nate concretions (bsiek FOT.Ii:J.ation). 

At the end of the Middle Cambrian the ~entary basin became 
snallow and the equivalents of the Paradoxides forchhamlneri Zone are 
only several metres thic'k if preserved in spite of either pre-Upper Cam­
brian 'or pre-Ordovician erosion. 
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In the Upper Cambrian, due to erosive hiatus, only several triloblte 
zones known :firom Scandinavia have been. distinguished. The Upper Cam­
briansequence comprises a clayey-carbonate lithofacies, quite mono to­
nou,s due to the development of darkgray claystoIleS with limestone. 
inSerls typical of the Slowinia atnd Pli.aSn!ica fmmailions. The latter passes. 

... (Bed.narciyk 1979, Topulos 1979) into the lowennost Lower Ordovician; 
. At the CambrianjOrdovi:cian boundary glauconite appears within the 
·claystones.. In the eastern, part of the Peribaltic Depression the p!e-Ordo-
vidan eroSion reacl1ed loaHly the 8edim.e:nts of the Eccaparadoxides 
oelandicuSZorie and for that ·reason the Upper 'Cambriandeposits have 
been preserved in thin patches. 

LaboTatoTY of Paleozoic StTatigTaphy, 
Institute of GeoZogicaZ Scie'nces 

of the Polish Academll. of SCiences, 
Al. ZWiTki i WiguT1/ 93, 

02-089 WaTszawa, Poland 
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W.BEDNARCZYK 

BIOSTBATYGBAFIA OSADOw KAMBBYJSJDCB W PBOFILACH WIEBCE:R 
OBSZABU I.EBY 

(Streszczeonie) 

Praca prZEldSta;wda b:idstrBltygrBlfit: ~6.w kalnbryjBklich z 10 wdercefi. usytuo­
Wanyc.b ua obs.zwrze zadlodniej ~ amltieniB peryba11;ycldego, od je7Jiara Ga.rdno 
na zachodzie po KrynilCt: Mo:rBla4 lIB ~ (patTZ fig. 1-2). Pr:?Y uBbalaclu za­
~ bi01.lOiD '(patTZ tab. 6) naWlUi,zano do pubiliilmicJ, w kt6rych om6wdooo. straty­
grafi~ osad()w kambryjak:lch · w s~edIlIiCb oflwIomc!b (LendzI.an 1976, 1978). Podlsltawll 
przyjt:tego podzialu biostratygraficznego S'l gl6wnie trylobity, W niekt6rych przy­
padkach brachiopody i malZoraczki, a w g6my.m kambrze takze konodonty (patTz 
tab. 1-4 araz pi. 1~. SylDbetycmy profi[ ~ oBad6w kambru otlszaru 
l.eby &korelOWBlliO Z ~i ~lej ~ oibrl1Zenia ~);tyoldego, dmIte­
Ilia pcdlUk:iego, G6r Swa~cb oru Skandyzlawi!l. (patrz taJb. 5). 
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1 - BautelLa emarginata (Llnnarsson); cephalon, X 3; Pla~nica 2 (depth 2938-2939 m) , E. in­
sUlaris Subzone 

2,5 - LlnguleUa jerruglnea Salter; 2 - ventral valve, X 8; Dllbkl 2 (2663-2664 m), B . obesus 
& A. plsHormls Zone; 5 - dorsal valve, X 6; Pla~nlca 2 (2813-2815 m), E. pinus SUbzone 

• - Eccaparado.rldes insularts (Westergard); cranidium, X 2; Blalog6ra 1 (2904-2905 m), 
E. Insularls Subzone 

6,9- PeTonopsi" jalLa.r (Llnnarsson); 6 - pygl.dium, X 8; Plasnica 2 (2829-2830 m), E. plnus 
Subzone; 9 - cephalon, X 7; Bialog6ra 1 (2903-2904 m), E. pinus Subzone 

7, 11 and 12 - Trtplagnostus pTaecuTTens (Westergaf.d); 7 - cephalon, X 6; Blalog6ra 1 
(2784-2787 m), E . pinus Subzone 

8 - Eccaparado.rldes sp.; hypostoma, X 9; Blalog6ra (2963-2964 m) , E . Insu larls Subzone 
10 - EccapaTado.rldes cf.plnus (Bolm); specimen at a late meraspld stage, X 2; Blalogt-ra 

1 (2355-2858 m), E. plnus Subzone 



ACTA GEOLOGICA POLONICA, VOL. 34 W. BEDNARCZYK, PL. 2 

1, 3 and 4 - ECCapaTadoxides pin1J.s (Holm); 1 - pygidium. X 7; Bialog6ra 1 
(depth 2903-2904 m). E. pinus Subzone; 3 - cranidium, X 2; Bialog6ra 2 
(2817-2822 m). E. pinus Subzone; 4 - hypostoma. X 3; B:ialog6ra 1 (2903-
2904 m). E. pinus Subzone 

2 - EccapaTadoxides pomeranic1J.S Bednarczyk; crarridium. X 3; Bialog6ra 1 
(2874-2877 m), E. pinus Subzone 

5 - Eccaparadoxicles ex gr. oelandic1J.-s (Sjogren); Bialog6ra 1 (2874-2877 m ). 

E. pinus Subzone. X 2.5 



ACTA GEOI.OGICA POLONICA, VOl.. 34 W . BEDNARCZYK, PI.. 3 

1 - Linnarssonia ? sociaZis (Seebach); l.eba 8 (depth 2937- 2940 m), E. pLnus Subzo­
ne, X 7 

2,6- LinguZeUa Jerruginea Salter; 2 - dorsal valve, X 12; Smoldzmo 1 (2953-
2956 rol , E. pinus Subzone; 6 - another specimen, X 2; Bialog6ra 2 (2721-
2723 m), P. paradox·i simus Zone 

3 - HlIolithes oeZandicu.s Holm; Bialog6ra 1 (2832-2835 rol, E. pinus SUJbzone. 
X 1.5 

4-5 - RedZicheUa granulata (Li'llonarsson); 4 - ven-tral valve, X 5; Bialog6ra 1 
(2933-2937), E. insuJaris Subzone; 5 - dorsal valve, X 5; Bialog6ra 1 (2943-
2945 m), E. insularis Subzone 



ACTA GEOLOGICA POLONICA. VOL. 34 W . BEDNARCZYK. PLo 4 

1-2 - PaTadoxides paradoxissimus (Wahlenberg); 1 - rcranidj,um. X 3; Bialog6ra 1 
(depth 2725-2726 m). P. paradoxilSsimus Zone; 2 - another s-pec.imen, X 1; 
Bialog6ra 1 (2724-2725 m). P. paa-admaissimus Zone 

S - TTiplagnostus sp.; Bialog6ra 1 (2721--2723 m). P. paa-ado'Xissimus Zone. X 7 
4 - TTiplagnostus praeCUTTens (WesteI1gsrd); Bialogora 2 (2842-2846 m), E. pinus 

Subzone, X 6 
5 - Eccaparadoxides ex gr. oelandicus (Sjagren); Bialog6ra 1 (2855-2858 m). 

E. pinus Subzone, X 8 
6 - Eccaparadoxides insu[aris (WestergArd); Bialog6ra 1 (2903-2905 m), E. dnsu­

laris Subzo.ne, X 4 
1 - Peltura minoT Bragger; glabella, X 8; D~bkti 2 (2660-2661 m). Peltura minor 

Zone 



ACTA GEOLOGICA POLONICA, VOL. 34 W. BEDNARCZYK, PLo 5 

1 - TripZagnostus praecurrens 4We3terg~rd); pyg ~dium, X 10; P.iasnica 2 (dep.th 
2813-2815 an), E. pinus Subz.one 

2-3 - Eccaparadoxides ex gr. oeZandicus (Sjogren); 2 - hypostoma, X 2; Piasnica 2 
(2938-2939 m), E. insulanis Su;b21one; 3 - cranidium, X 2; ,Piami-ca 2 (2938-
2939 m), E. insularis Subz.one; 3 ~ cranidium, X 2; Piasnica 2 (2939-2940 m), 
E. insularis Subz.one 

4-5 - SphaerophthaZmus aZatus (Boe.ck); 4 - cranidium, X 5; D~ki 2 (2660-
2661 m), Peltura Zone; 5 .- another specimen, X 8; Piasnica '2 (2679-2680 m), 
PeltUlI'a Zone 

6 - Hipponicharioncf. eos Ma1.the;v; Bialogora 1 (2945-2947 Iffi), E. insularis 
Subz.one, X 30 

1 - Orusia ZenticuZaris Wahlenberg; D~bk.i 2 (2660-2661 m), O. leni:kularis 
Zone, X 5 



ACTA GEOLOGICA POLONICA, VOL. 34 W . BEDNARCZYK, PLo 6 

1 - SphaeTophthalmtLs alattLs (Boeck); cranidium X 8; Piasnica 2 (depth 2679-
2680 m) , Peltura Zone 

2,6 - 7 and 9 - OlentLS tru7tcattLs (Brtinnich); 2 - crani.dium, X 5; Piasni'Ca 2 
(2680- 2685 m), H. obesus & A. pisiformis Zone; 6 - another specimen, X 7; 
7 - pygidium of another speci men, X 7; 9 - cranidi:um of another speci­
men, X 7 

3 - ?Hipponicharion sp.; Bialogora 1 (2943-2947 m), E. insular·i<s Subzone, X 15 
4 - PeLttLTa scaTabeoicles Wahlenberg; cranidiwn, X 10; Piasnica 2 (2678-2680 ro), 

Pellura Zone 
5,8 - Homag7tOsttLS obestLs (Bell); 5 - pygidium, X 10; 8 - cephalon, X 10; D~bki 

2 (2661-2662 m), H. Qbesus & A. pisUiormis Zone 
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