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ABSTRACT: Based on new finds of pelecypods and ammonites, a Middle Jurassic 
age of controversial deposits in the vicinity of Szlachtowa, Pieniny Klippen Belt 
(Polish Carpathians) has been established. These deposits, recently distinguished 
as ~he older Szlachtowa Formation and the younger Opaleniec Formation, repre-

sent the oldest lithostratigraphic units of the Magura Succession in Poland~ 

INTRODUCTION 

Mesozoic black flysch deposits (Szlachtowa Formation, previously 
"flysch Aalenian" or "Sztolniabeds") occur along the nortlhetn margin 
of the Pienmy Kld.ppen Belt in Poland, belonging mainly to the Magura 
Succession. Microfaunal analysis indicated. the presence of J'UTassic 
foraminifers and oStracodes (Birkenmajer &' :paz<iro, 1968; Blaszyk, 
1968). Cretaceous forarninifers reported. by Sikom (1962a, b) were 
found only as contamination at the surface of rock fragments, but 
not inside the rock. Blaicher & Sikora (1969) and Sikora (1971a, b) 
expressed an opi:nion tha,t the Jurassic microfauna d:escribed by Pazrlro 
(in Birkenmajer & Pazdro, 1968) and Blaszyk (1968)oocurs as secon
dary depooit in the Hauterivian-Cenomanian. Cretaceous age of the 
black flysch in question has also been accepted by KsiqZki.ewicz (1972, 
Figs 36-37). 

Taking into account the above controversy, the present authors 
undertook in the years: 1972-1974 a detailed search for macrofauna in 
the Sztolnd.a creek. As a result, numerous shells of Bositra buchi and 
less frequent JurasSic· ammonites were found, both in the blaCk flysch 
(Szlachtowa Formation) and in shaly rocks younger than the flysch 
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(Opaleni~ Formation). The mode of occurrence of this fauna excludes 
the possibility . of a secondary deposit. The Jurassic ammonites and bi
valves described in the present paper have been determined by the 
junior author (R. Myczynski). 

OCCURRENCE OF MIDDLE JURASSIC FAUNA 
IN THE SZTOLNIA CREEK 

Two Middle Jurassic lithostratigraphlc units of formation rank 
have been distinguished in the Magura Succession of the Sz.tolnia 
creek (Fig. 1): a lower Szlachtowa FO!rInation and a higher Opaleniec 
Formation (Birkenmajer, ·1977). 

_DD ~nT!I 2 3 ~4l.Li...U5 

\ 
f· 

Fig. 1. Position of the area of the Sztolnia creek (rectangle d) in the eastern part 
of the Pieniny Klippen Belt of Poland 

1 Jurassic and Lower Neocomian of the Magura Succession; 11 Upper· Neocomian - ·Senonian 
of the· Magura Succession and the Senonian mantle of the Klippen Belt; 3 Jurassic and 
Cretaceous of the Klippen Successions; 4 Palaeogene of the Magura Succession and of the 
Klippen Belt mantle; 5 . Palaeogene of the Podhale succession (also in . the Klippen Belt 

- mantle) . 
Fresh-water Neogene deposits and andesite inIItrusions are omitted: Heavy lines denote 

major post-Palaeogene dislocations 

The Szladltowa Formation consists of flysch deposits ("flysch 
Aalenian" - Birkenmajer & Pazdro, 1968; Birkenmajer, 1970; "Sztol
nia beds" · - Sikora, 1962b, . 1971b; . Blaichex & Sikora,. 19.69), pre,.. 
d()minantly black .or. dark-grey shale with thin interCiilations of strongly 
inicaceous, fine-grained sandstone. Thin, graded crmoid limestone inter-
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Fig. 2 

A - Geological profile in the upper course of the Sztolnia creek, below big 
waterfall, and location of fauna 

BRANISKO SUCCESSION: t Czajakowa Radiolarite Formation (Oxfordian); Z Czorlztyn 
Limestone Formation (Kimmeridgian) 

MAGURA SUCCESSION: 3a, b SzlachtoW4 'Formation (Upper ToarcianT - Lower Aalenian); 
4a-e Opaleniec Formation (Bajocian); S Hulina Formation (Albian-Cenomanian); 6 Mali
llowa Shale Formation (Cenomanian-Campanian); 7 Jarmuta Formation (M,aastrichtian); 

p pyrite concretionJi; to concretions and intercalations of spotty limestone and 
5ideritic limestone (resp. ferruginous dolomite); br sedimentary braccia; z conglomerate. 

Position of sole markings shown in sandstone beds; dashed-pointed line deIHltes 
tectonic contact; thick dots denote samples for microfauna (see Pazdro, in preparation); 

formal lithostratigraphic names after Birkenmajer (lm) 

B - Geological profile in the middle course of the Sztolnia creek, near small 
waterfall, and position of fauna 

MAGURA SUCCESSION: 1, la Sziachtowa Formation (?Upper Toarcian-Lower Aalenian); 
2 Czajakowa RadolariteFormation (Oxfordian); 3 Pieniny Limestone Formation (T1thonlan~ 

-Barremian); 4 Malinowa Shale Formation (Cenom,anian-Campanian); 5 Jarmuta Formation 
(Maastrichtl.an) 

to intercalations of arenaceQus spott;,. limestone; • siderite concretion 
For the remaining Iymboll - lee Text~fiI. ' lA; Formal l1thOltratlgraphic names after 

BirkenmaJer (lm) 

' i 
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calaiiions passing upward into strongly mioaceQussandstone, appear in 
the lOwest part of 1Jhe formation, near the outlet of the SztolnJia creek 
to the Grajcarek stream. 

In the ' middle course of tlie Sztolnia creek, near a small waterfall (type 
locality of Sikora's "Sztolnhl beds" - see Birkenmajer & P;izdro, 1968, Fig. 
4B: 1), an upper part of the Szlachtowa Formation crops out. New exposures in 
the highest (southern) part of the waterfall section (Fig. 2B) show two spotty, 
grey or bluish pyritic limestone intercalations 20-<30 cm thick . within black to 
black-blue shale with blue~grey, fine-grained, strongly micaceous calcareous 
sandstone iIitercalations 16-25 cm thick. Flute casts . (azimllth 21l()--{31OO°) have 
been found on the soles of sandstone intercalations facing north. The limestone 
intercalations · are often ·arenaceous and micaceous at the base. Calcified spollge . 
spiculesand cross-sections of thin-shelled bivalves resembling those of· the 
Bositra microfacies are recognisable in thin plates. ' Silicification ofte.n appears. 

The lower limestone intercalation (just below Quaternary terrace cover) 
j-ielded Leioceras opalinum (Reinecke) - No 4411b (Fig. 5e) and L. cf. comptum 
(Reinecke) - No 44na (Fig; 5f; Pl 1, Fig. 4). This fauna indicates . a Lower 
Aalenian ' age of the uppermost part of the Szlachtowa Formation. 

The second locality with fauna is in the upper course of the Sztolnia creek, 
. just below b£g waterfall (see Birkenmajer & BaziClro, 1968, Fig. 4A: 3b; and 
Text-fig. 2A).A black shale intercalation between two layers of strongly mica
ceous sandstone yielded numerous Bositra buchi (Roemer) - Nos 46/1 (Fig. 7b; 
PI. 2, Fig. 5'), 4612, 4613 etc. The shells occurred in a zone barely" 1-4 cIDj thick. 

A large loose block of grey, .spotty limestone with Leioceras · opalinum 
(Reinecke) - Nos LB- la, llb, 2, 3 (PI. I,-Figs I, 2, 6; PI. 2, Fig. 1) was found 
at the outlet of a small creek, tributary td the Sztolnia creek, about 100 m below 
the section shown in Figure 213. The block possibly derived from a limestone 
intercalation in the upper part of the Szlachtowa Formation, concealed under 
weathering clay. 

The Opaleniec Formation consists mainly ' of shale, lithologicaUy 
very similar to the Lower . Cretaceous Wronine Formation ("Wronine 
beds" of Birkenmajer, in Birkenroajer & PaZidro, 1968, Fig. 4A: 4a-e). 

The microfauna inlVestigated by O. Pazdro from samples take in 1972, 
jndicates a Jurassic age of the sediment. The marl a~d limestone inter
calations in the shales yielded: comparatively well preserved pelecypods 
and poorly preserved ammonites of Middle Jurassic character. 

Layer 4c: numerous Bositra buchi (Roemer) --: Nos ZNG-l . (Fig. 6a); 
ZNG-2 {Fig. 6b), 4I5/~ (PI. 2, Fig. 4). Lithology: dark-grey to black shaly marl 
or shale (3 cm) at the top of pyritic-sideritic limestone intercalation with black 
spots and fucoids; 

Layer 4d/e: Eurystomiceras polyhelictum (BOckh) - No 4513 (Fdg. 5b; PI. L 
Fig. =5.); ?Eurystomiceras .polyhelictum (Bockh) - No 4511b (Fig. 5d); Dorsetensia 

sp. -- No 4I5I1a (Fig. 5a); ?Pseudotoites sp. -·No 45/5 (Fig. 5c); Bositra buchi 
(Roemer) - ~os 46n (PI. 2, Fig. 7), 45v9, 46/8 {PI. 2, Fig. 6). Lithology: grey 
::;ideritic · limeston~ passing into grey spotty . limestone, slightly. siliceous (10-30 
cm); yellowish or brownish if weathered; 
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Layer : 4e: Phylloceras Sp. - No 45/4; Bositra buchi (Roemer).' Lithology: 
grey; bluish, grey-greenish, spotty limeslone concretions (10--:-15 cm thick), slightly 
sideritic or siliceous, with. pyrite ~oncretions, aggregates and veinlets. The rock 
weathers. to yellowish or brownish. 

AGE OF THE SZLACHTOWA FORMATION 

The presence of numerous oomplete or nearly complete, delicate 
shells of pelagic pelecypods Bositra buchi (Roem.er) in the shales within 
the flysch beds of the Szlachtowa Formation (already reported by 
Birkenmajer & Pazdro, 1963a, and Birkenmajer, 1963, 1965, 1973 etc. 
from other localities · in the p~:enliny Klippen Belt of Poland), excludes 
the possibility of a secondary deposit. The Bositra shells are a cha
racteristic element for 'Middle Jurassic pelagic sediments of the Pie
niny Klippen Belt (mainly Harcygrund Shale F()TID.ation - see My
czyiiski, 1973;,. Bilrkenmajer, 1977). The lack of Bositra shells in coarser
-grained sediments (sandstone, crinoid limestone), as well as the lack of 
fragments of Jurassic rocks as secondary deposit in the Szlachtowa 
Formation, oonfinn the autoch'!!honous character of '!!he shells in tlle 
shales. 

The stratigraphic range of Bositra buchi (Roemer), viz. Upper 
Toaroian - Oxfordiarn, determines the age of the SZ,lachtowa Forma
tion as Jurassic. Further information on the age of the formation is 
derived from the following data: 

(1) Bositra bu.cht (Roemer) appears already at the base of the Szlacht.owa 
Formation at Czorsztyn{Birkenmajer & Pazdro, 1963, p. 4HI, Fig. 1: 1-5) and at 
Jarmuta (No KB-4c - Fig. 7a; see Birkenmajer & Pazdroj 11963a, p. 428, Fig. 
5: 4c); . 

(2) Cornaptychusgr.A lythensis (Quenstedt) Trauth ·var. aft . . sigmopleura 
Trauth, and Cornaptychus ' sp. gr A(?), determined by S. M. G~sioraWski, appear 
at the base of the Szlachtowa Formation at Czorsztyn {Birkenmajer& Pazdro,-
1:963, p. 4119; B4"kenmajer, Ul65l, p. 34.'3). These aptychi indicate a boundary of the 
Lower and Middle Jurassic; 

{3) Occurrence of spotty limestone intercalations resembling "Opalinus 
marls" ' (= Krempachy Mar! Formation, Domerian ~ Aalenian, Birkenmajer. 
1977) at the top of the Szlachtowa Formation, with Leioceras opalinum (Reinecke) 
and L. cf. comptum (Reinecke), indicates that the ' upper boundary · of .the for- . 
mation falls · within the Leioceras opalinum Zone of the ·LowerAalenian. 

AGE OF THE OPALENIEC FORMATION 

The fauna determiried fronl the O~leniecFormationat its type 
locality in: Sztoliria creek, . and particularly Eurystomiceras polyhelicturn 
(Bockh), Dorseten8w.sp.,?Pseudotoites ~p.and Bositra buchi (Roeme~), 
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indicate a Bajocian age of the formation. The fOrmation seems to be 
an age equivalent to the Podzamcze· Limestone Formation (Birken
IIlajer, 1977), the Mid&e Bajocian ' age of . whicll: has recently . been 
confirmed by Myczynski (1973). A Middle Jurassic age of the for
mation is also suggested by its microfaU!Ila (Pazdro, in preparation). 

RELATION OF THE OPALENIEC FORMATION 
TO THE "SPRZYCNE BEDS" 

In · the middle course of the Sztolnia creek, Sikora (1971b, pp. 
222~223, Fig. 34) distinguished above the "Sztolrilil beds" (i.e., Szlacli
towa Formation sensu Birkenmajer, 1977) a 4.5 m thick complex of 
"grey-green calcareous Sprzycne beds (Oenomanian) " , succeeded by the 
"Cenomanian correlation horizon" (2 m: green radiolarian shale, radio
larite, black, bituminous "manganese" shale). The microfauna determined 
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Fig . . 3. Tectonic interpretation of a section in the middle course of the Sztolnia 
creek, nearby small waterfall (cf. TeXit-fig. 2B) 

MAGURA SUCCESSION: 1 Szlachtowa . Formation (?Upper Toarcian-Lower Aalenian); 2 
.. !'Iprzycne beds" sensu Sikora (= probably lower part of the Opaleniec Formation; Bajo

. cian); 3 Czajakowa Radiolarite Formation (Oxfordial1); 4 Pieniny Limestone Formation 
(Tithonian-Barremian); 5 Hulina Formation (Albian-Cenomanian); 11 Malinowa ·· Shale For

mation (Cenomanian-Campanian) 
a cherty limestone; b · spotty arenaceous · limestone; c 'radiolai-fte and radiolarian IIhale; 

d sandstone; e shale; f siderite lense; 9 tectonic contacts; br tectonic breccia . 
. Formal lithostratlgraphic names after Birkenmajer · (19Tl) 



MIDDLE 'J'URASSIC ,DEPOSI'fS, PlENINY KLIPPEN :EI~T 3~3 

firscby J. Blaicher as Ci"etaceous" according to ,Z:evision, by Pazdro (in 
preparation), is very similar to that of the Opaleniec Fonnation, but much 
pooi"ei". No typical Cretaceous foramdnifers were found" and the 
ostracodes resembled those of the Opaleniec Forma,tion. 
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c~ ",rna 

Sztolnia creek 
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Fig. 4. Synthetic lithostratigraphic column of the Middle Jurassic of the Magura 
Succession, Sztolnia creek (Polish names for location, lithology, and stratigraphy 

, " are also used) 
, 1 shale, marly shale; 2 sandstone; 3 sideritic limeston'e, arenaceous limestone and ferrUginous 

dolomite; 4 crinoidal limestone; 5 spherosiderite; 6 pyrite 'concretions, ' 

The "Sprzycne beds" discussed lithologicaUy resemble the lower 
part of the Opaleniec Formation at its type locality ' (upper course of 
the SZitolnia cr~k). According to the present data (Fig. 4), they repre- , 
sent the base of the Opalen1ec Formation at its transition to the under-
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lying Szlachtowa Forma,tion.Tecton1c . interpretation " of the geological " 
relationships shows (Fig. 3) that there is no indication of an anticlinal 
structure as that suggested bySikora ' (1971b, Fig. 34). 

DESCRIPTION OF FAUNA 

The fauna collected m the "Sztolnia creek, though often poorly 
preserved, is stratigraphicaliy' signif.~cant. The ammonites we'l'e classi
fied according to Arkell's "(1957) taxonomy, the pelecypods according 
to Cox's (1969) taxonomy. ' All dimensions are given in mm. 

Abbreviations used for ammonite!!: D - specimen diameter; " H - height 
of the last whorl; 0 " - diameter of umbilicus. For pelecypods: H - height of 
the valve; L - length of the vailve; a - alPical angle . 

AMMONITES 

. 
Family Phylloceratidae Zittel, 1884 

Genus PHYLLOCERAS Suess, 1865 
• Phyllocerassp. 

Matertal: - " One fragment of whorl (No 45/4), H = ca 2~. 

Remarks. - Fragmentary preservation of the specimen precludes its specific 
determination. The presence of fine fasciculate ribs may suggest attribution to 
Phylloceras kudernatschi Hauer, '18514 (vide Besnosov, 19158, p. 62, PI. 12, Fig. la, 
b; Myczynski, 1973, p. 58, PI. 1, Fig. 21; Pl. 2, Fig. 2). 

Occurrence. - B!lue-grey, faintly spotty limestone with pyritic concretions, 
forming an "intercalation in grey-green fucoidal marly shale of the Opaleniec 
Formation, upper part of the Sztolnia creek (Fig. 2A: layer 4e). " 

Family Lytoceratidae Neumayr, 1875 
Genus EURYSTOMICERAS Besnosov, 1958 
Eurystomiceras polyhelictum (BOckh, 1881) 

(Fig. 5b and PI. 1, ,, Fig. 5) 

1937. L7Itoceras pol7lhelictum B()ckh; Horwitz, p. 186, PI. 9, Fig. 3. 
1958. EUr7lstomiceras pol7lheltctum (B()ckh); Besnosov, p . 101, Pt. 33, Figs 2a, b, 3a, b; 

Text-Figs 38, 39. 
1973. Eurystomiceras polllhelictum (BOckh); Myczyilski, p. 64, Pt. 3, Fig. 4. 
Material: One fragment of whorl (No 45/3), H = 7.2. 

Remarks. - The presence of a deep constriction of the whorl rimmed from 
outside by a distinct swell, characteristic for J;3ockh's species, allows specific de
termination despite fragmentary preservation of the specimen. 

Occurrence. - Grey, slightly spotty limestone intercalation within the 
Opaleniec Formation, upper course of the SztOlnia creek I(Fig. 2A: layer 4dle). 

Stratigraphicrange. - The species Eurystomiceras polyhelictum (BOckh) 
occurs in the Bajocian of Transcaucasus and Dagestan (Besnosov, 19(8). In the 

P.iendny Klippen Belt it oceUTS in the Stephanoceras humphriesdanumZone "of " 
the Middle Bajocian (HorWitz, 1937; Myczynski, 11973). 
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Fig. 5. Middle Jurassic ammonites · of the Magura Succession, ' Sztolnia creek 
(a-d from the Opaleniec Formation; e-f from the Szlachtowa Formation; cf • 

. Text-fig. 2, and Pls 1--4) 
a DorBetensta Bp., No .5/1a; b EurY8tomtceras polyheltctum (BOckh), No fS/3; c TPseudo
tOUIIS Bp., No '515; d TEurystomtceras polyhetictum (B6ckh), No fS/lb; e LetoceraB opaltnum 

(Reinecke), NQ «lIb; f Letoceras cf. comptum (Reinecke), No "/1a 

?Eurystomiceras polyhelictum (Bocklh) 
(Fig. 5d) 

Material: One fragment of whorl (No .S/lb), H · '.5. 



396 KRZYSZTOF SIRKENMAJERa: RY.SZARD MYCZYNSKI 

Remarks. - Two poorly visible constrictions rimmed . by . small swellings 
suggest attribution of the specimen to . Eurystomiceras poIyhj:!lictti.m ·. (BOckh). 

Occurrence. - A lense of grey, slightly spotty· limestone · of the . Opalenlec 
Formation, upper course of the Sztolnia creek (Fig; 2A: - layer 4dle),~ogether 
with DiJrsetensia sp. (No 45na). - -

Family Graphoceratidae Buckman, 1905 -
Genus LEIOCERAS Hyatt, 1867 

Leioceras opalinum (Reinecke, 181~) 

(Fig. 00; PI. 1, Figs 1, 2, 6; PI. 2, Fig. 1) 

1830. Ammonttes prtmordtatts- zieten; Zieten, p. 5, PI. 4, Fig. 4. 
J923. Letoceras opattnum (Reinecke): SiemiradZki, p. 21, PI. 3, Fig. 18. 
1961. Leioceras opattnum (Reinecke); Kr1iilholz, p. 78, PI. 5, Figs 1-2. 
1983. -- _Letoce~asopaltnum (Reinecke); Rieber, p. 31, PI. 8, Figs l1-1i3: Text-Figs 13q, 

168, t . 
1973. Letoceras opattnum (Reinecke); Myczyiiski, p. 68, PI. 3, Fig. 4; PI. 4, Figs I, 3, 4. 
Matertat: - Five incomplete specimens (Nos LB-la, LB-lb, LB-2, LB-3, Wlb). 
Dimenstons: - LB-la, H = ca 17.G: LB-.1b, H = ca 14.0; LB-2; H = ca 14.0; LB-3, D = ca 
43.0; H = 24.0, 0 = 7.0; 44/1b, H = ca 18.0. -

Remarks. - Characteristic ornamentation of the specimens, consisting of 
thin, sinusoidal ribs cOD!verging near umbilicus, is typical of Leiocerasopalinum. 

Occurrence. - Specim~ns Nos LB-la, LB-lb, LB-2, LB;"3 _ were -found in 
a loose block of spotty limestone with fine mica, about 1,00 m below the- exposures 
of the OpaleniecFormation at SztoInia creek (type locality). Liihologi~alli, the 
limestone resembles that from intercalations in the upper part of the SzI3.chtowa
Formation (Fig. 2B: la). Specimen No 44Plb was collected from grey-blue lime., : 
stone intercalation with fine mica in the upper part of the SzlachtowaFor
mation (Fig. 2B: la): 

Stratigraphic range. - The species is a zonal index of the Lower Aalenian 
Leioceras opalinum Zone. 

Leioceras - cf. comptum (Reinecke, 1818) 
_ (Fig. 5f and PI. I, Fig. 4) _ 

Matertal: One fragment of whorl. (NO 4411a), H = ca 12.5. 
- --

Remarks. - Fragmentary preservation of tIle specimen precludes its 
specific determination. However, the presence of strong, wavy ribs; sometimes 
branching in three riblets of second order, make tIle specimen resemble 
Leioceras comptum(vide Riooe:r, 1963, p. 33, PI. 1, Figs 1-8, 14--<1'6; diagr. B. 
Kb-d; Text-Figs l3h-l, l5c, d, o-s, l6m, n, r; Fischer, uno, p. 59'1, Fig. 4; My
czyilski, 1003, p. f11, PI. 4, Fig. 6), 

Occurrence. - Spotty, blue-grey limestone of the upper part of the Szlach
tow:a Formation, middie course of the. Sz-tolnia cr-ee!k: (Fig. 2B: la), together with 
Leioceras opalinum {Reinecke) No 441l'b. 

Stratigraphtc range. - The species Leioceras comptum (Reinecke) is known 
from the Aalenian {Rieber, 19163). 

Family Sonninidae Buckman, 1892-
Genus DORSETENSIA, Buckman, 1892 

-Dorsetensia sp. 
(Fig. 5a and PI. 2, Fig. -2) 

Material: One fragment of whorl (No '5ILa), H = -ca 37.0. . . . . " 



I 

MIDDLE J'URASSIC DEPOSITS, PIENINY KLIPPENBELT 397 

- Remarks. - The flattening which is "characteristic of the genus Dorsetensia 
Buckman, ,1:892, and the presence of strong, nearly straight ribs, makes the specimen 
resembling the Buckman's genus (vide Huf, 1968, p. 86). , Fragmentary preser
vation of the specimen precludes its specific determination. 

Occurrence. - Intercalation of grey, slightly spotty limestone of f;he 
Opaleniec Formation in the upper course of the Sztolnia creek, together with 
?Eurystomiceras polyheUctum; (BOckh) No 46/1b (Fig; 2A: layer 4d/e). 

Stratigraphic range. - The genus Dorsetensia is characteristic of the Otoites 
sauzei and Stephanoceras humphriesianum zones of the Middle Bajocian (Huf, 
1968). 

5mm 

Fig. 6 
Bositra buchi '(Roemer) from the Opa
leniec Formation, Sztolnia ,creek (see 

Text-fig. 2A: layer 4c) 
a specimen No ZNG-1; b specimen No 

ZNG-2 

Family Otoitidae Mascke, 1907 
Genus PSEUDOTOITES Spath, 1939 

? Pseudotoites sp. 
(Fig. 5c and PI. 1, Fig. 3) 

'Mat'ertat: One flattened fragment of whorl with very faintly visible sculpture (NO 45/5), 
' B = ca 17.0. 

Remarks. - The presence of riblets branching near the base and of 
thickenings at ,the pOints of branching, suggest attributiop. to the genus Pseudo
toites Spartb, 1930 (see Arkell, >1957, p. 289). However dense, radlially arranged, 
faint riblets also resemble those of the genus EmiZeia Buckman, 1898, particularly 
E. poZymera (d'Orbigny) ~' see ' Maubeuge (IOOli PI. 11; Fig. I). Poor 'state of 

. p:resE!;rvati.o~ , of , t~e spe~irite:t;I" t:!r~chldes : ~xac~ : Qeterrni4atiqn. , of .i~ssystem.atic 
position. '" . ' 
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Occurrence. "'"""' A' layer- of grey, Slightly spotty ' "limestone of' the"Opaleniec 
Formation, in the upper coUrse of the Sztolnia creek (Fig. 2A: layer' Ad/e). 

Stratigraphicrange. -,- The genera Pseudotoites and Emiteia are known 
to occur in Middle Bajoeian ' (Atkell, '1957). 

PELECyt>-ODS , 

""-, .. 
-Family Rhombopteridae Korobkov, 1960 ' 

Genus BOSITRA de 'Gregorio, ,1886 
Bbsitra buchi (Roemer, 1839) 

(Figs 6-7 and PI. 2, Figs 3-7) 
1927. Postdonomya atptna Gras; Gulllaume, p. 222, PI. 10, Figs 4---13. 
11137. Postdonomya atpina Gras; Horwitz, p. 177, Pl., 8" Fig. 2a, b. ' 
18115. Bosttra bucht (Roemer); Jefferies & Minton, p. '1:56, PI. 19. 
1969. Bosttra bucht (Roemer); Newell: p. 3f3." ' 
19'13. Bosttra bucht (ROemer); Myczynski, p. '.1&2" PI. It, Fig. 6; Pt 16, Fig. 3. 
Matertat: Five nearly complete specimens (Z;Nc:;-l; ZNG-~, KB-4c, 4516, 45m ' and, numeroul 
fragmentary specunens (4611, 46/2, 4613, 4516, ' 45/9). ' 

Discussion. - All specimens are" co~sisient With descriptioris ~n.d illustra
tions o:f Bositra buchi (Roomer) cited insynonyqty., The' Slpecimen No ZNG-Il is 
identical with that illustrated by Jefferil:!s,& Minton (11)65, PI. 19, Figs '1, 4, 7) 
and with Bositra buchi (Roemer) collected by ' MyczYQSki 1(1973) from the BajQcian 
of the Klippen successions in Poland. The specimep No ZNG-2 is slightly more 
elongated than ZNG-l; its size ,and shape corr'espond to •. an : ontogenic stage 

. : ' " 

Jo.Jl~, -
"~' 

, ~ " ,b 

5mm 

Fig. 7. Bositra buchi {Roemer) from the Szlachtowa Formation (a, b) and (c) from 
the Opaleniec Formation (cf. Text-fig. 2, and pr. 2) , 

Cl specimen No KB-4c, J'armuta: b specimen No 41111. Sztolnia creek: c speCimen No we, 
, Sztolnia creek 



~DLE JURASSIC DEPC;>SITS, .. PIENINY KLIP~EN BELT 398 

illustrated by Jefferies :& Mint<>n .(19.65, p. -1'10" .Text-Fig, 7.6); its ornamentation 
is consistent with that of Roemer's species. Ornamentation of specimens Nos 
ZNG-l andZNG",2 is also similar to ornameIltation' of the genus Posidonia Bronn, 
182'8 (vide Newell, 1900, p. 342, Fig. 5); which has, however, a different shape 
of hinge margin and apex. From the genus Buchia Rouillie;r, 1845, theinvestig!lted 
specimens differ in shape of valves, fainter apex and more delicate ornamentation. 

Occurrence. - SpecimensNQ$ZNG-l and, ZNG-2 'Were collec~ed from the 
Opaleniec Formation, upper·. course' of the Sztolnia creek (Fig.~: layer ' 4c). 
Specimen KB-4c was collected by Birkenmajer. from shale immediately below 
the "flyscl). Aalenianu . (now; . Szlachtowa Formation, Birkenmajer, 1977) at Jar
muta (see Birkenmajer & Pazdro, 1003, p.4t};8,Fig. 5:4c) and determined ns 
Posidonomya ,alpina (Gras). , Spec~mens Nos 46/1, 4612 and 41613 were colle.cted 
from shale of the Szlachtowa Formation in the upper course . of t~e Sztolnia 
creek {Fig. 2A: layer 3b); Nos46n, 45/8 and 415/9 from slightly spotty lim~stone 
(Fig. 2A: layer 4d/e) and No. 415/6 from grey-green shale of the Opaleniec For
mation, upper course of the. SztolniacreE!k. 

Stratigraphic range. - The species Bositra buchi (Roemer) is known from 
the Upper Toarcian te Oxfordian (Guillaume, . 1927; Jefferies & Minton, 1965) . .. 

Polish Academy of Sciences" 
Institute of Geology, 
ut Senacka 3, 31-002 Krak6w, Poland (K. Birkenmajer) 
Al. Zwirki Wigury 93, 02-089 W.arszawa, Poland(R MyczyflBki) 
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Middle Jurassic ammonites from the Magura Succession, Sztolnia creek 
1 - Leioceras opal.inum (Reinecke) ; No LB..:!, loose block, X 2; 2 - Leioceras opa!fnum 
(Reinecke); No LB-2, loose block, X 2; 3 - ?Pseudotoites sp.; No 45/5, Opaleniec Formation, 
X 3; 4 - Leioceras cf. comptum (Reinecke); No 4411a, I'zlachtowa Formation, X 4; 5 -
EUrystomiceras po!yhe!ictum (Btlckh) ; No 4513, Opaleniec Formation, X 3; 6 - Leiocerall 

opaUnum (Reinecke); LB-l, loose block, X 2.8 
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Middle Jurassic ammonites and pelecypocts from the Magura Succession, Sztoll1i~ 
creek (except of Fig. 3) 

1 - L eioceras opa!inum (Reinecke); No LB-la , 'loose block, X 3;' 2 - DOTsetensia sp.; 'NO 
45/la , Opaleniec Formation, X 1.3 ; 3 - Bositra buchi (ROemer); No KB-4c, Szlachtowa For
mation, Jarmuta, X 3.5; 4 - B ositra bttchi (Roeme'r ) ; N o 43/6, Opaleniec Formation, X 4; 
5 - Bosttra buchi (Roemer); No 4611, Szlachtowa Formaiion, X 2; 6 - Bositra bucht 
(Roemer); No 45/8, Opaleniec Formation, X 2; 7 Bositra tuchi (Roemer); 43/7, Opaleniec 

Formation, X 3 
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