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The Albian ammonite fauna of Poland 
and .its paleogeographical significance 

ABSTRAcr: The·taxoriomica.l and ecological analysis of·the ammonite assemblages, as well ~ 
the generaJ. paleogeographical setting indicate that the ' A1bian deposits within the Polish part of 
the Central European Basin accumulated under sbaIIow or extremely sbaIIow-marine conditions, 
and those of the High-Tatra Swell in an open sea environment. The Boreal character of the ammonite 
faunas in the epicontinentaI area of Poland, and the Tethyan one in the Tatra Mts are well displayed 
. by the composition of the anaIyzed assemblages. During Middle A1bian time the Boreal hoplitids . 
migrated to the Polish areas from the west or north-west, and they gradually spread, through 
the western Ukraine, towards the High-Tatra Swell located far within the Tethyan Realm (A1pino
-Carpathian geosyncline). In the Upper A1bian, in spite of an increasing marine transgression, 
a distinct pr.ovincialism became evident both in the Boreal and in the Tethyan ammonite assemb
·Iages. This distinction apparently resulted from the depth/distance filter which bad separated the 
High-Tatra Swell from the platform areas of Poland, a filter which worked more efficiently than 
. it had during Middle A1bian time. This event was of regional character in Europe, and was caused 
by change in climatic and bathymetrical conditions rather than by the development of physical 

barriers (lands or cordilleras) • 

. INTRODUCTION 

The aim of the present paper is to announce the results of investigation and/or 
revision of the Albian ammonites · of Poland. This ammonite fauna, a paleontolo
gica1 monograph of which will soon be published separately (MARCINOWSKI & 

. WIEDMANN 1985), has its occurrences confined primarily to the two regions, 
,fJiz. the Central Polish Uplands. (polish Jura, and Holy Cross I Mountains) and the 
high-tatric series of the Tatra Mountains, Inner Carpathians (see Text-fig. I). The 

~----
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geotectonic settings of these two regions during Albian time were different, just 
as they were throughout the entire Mesozoic. The Central Polish Uplands Were 
a part of the southern, marginal part of the epicontinental Central European Basin 
(see MARCINOWSKI & RADWANSKI 1983), and the Tatra Mountains were 
embraced by the Alpino-Carpatman geosyncline (see Text-fig. 2). This difference 
in geotectonic setting has evidently controlled a pronounced faunistic differentia
~on: a Boreal character of the ammonite fauna in the Central Polish Uplands, and 
a Mediterranean one in the Tatra Mountains. 

A CHEtMOWA MT. 

(!)32. 
. I 100km I 

Fig. 1. The Albian of Poland 

A - Tectonic sketch map of Poland (without Cenozoic and Upper Cretaceous Cover), to show 
distribution of the A1bian deposits (stippled) 

The main Laramide tectonic unitS are indicated by their axial zones; thick Uno Oabelled F-S Shie14) indicates a seneraI 
-outline of atablo marp of the Feono-Sarmatian Shield; nortbem margin of the Carpathlana is overthrult (AIbIan do-

pcIIill within the Carpathlana are omitte4) . 

L.. 
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CHARACI'ERI;STICS OF THE AMMONITE-BEARlNG DEPOSITS 

The diversified pattern of the Albian ammonite faunas in Poland is the result 
of the general paleogeograpbical conditions of the two above-indicated regioIis. 
Because the areas of the present-day Central Polish Uplands were closely connected 
with those of the present-day Polish Lowland, the latter will also be shortly cha
racterized. 

POLISH LOWLAND 

During post-Variscan time, from the Zechstein throughout the Mesozoic, the areas- of the 
Polish Lowland belonged to the Central European Basin which embraced the geotectonic structure 
of the Danish-Polish Trough and was shouldered by the Fenno-Sarmatian Shield to the east (see 
KUTEK & GLAZEK 1972, MARCINOWSKl & RADW ANSKl 1983). The maximum thickness 
of the post-Variscan sedimentary sequence (about7.5 km) occurs in the Kujawy region where the 
latitudinal subsidence axis of the Central European Basin intersects that of the NW-SE running 
Danish-Polish Trough. At ,the Upper Cretaceous decline, during the Laramide phase of the Alpine 
orogeny, an inversion of the Danish-Polish Trough took place; it resulted in the formation of the 
Mid-Polish Anticlinorium associated with two neighboring synclinoriaI zones (see Text-fig. lA; 
cl. also KUTEK & GLAZEK 1972, MARCINOWSKl & RADWA~SKl 1983). The Albian de
posits in the Polish Lowland, available only through boreholes, are overJain by cover of Upper 
Cretaceous (up to 2.5 km), and Tertiary (up to 200 m) pl~ Quaternary deposits. They begin with 
the Middle AIbian - Lower Turonian transgressive sequence (c/. SAMSONOWICZ 1925; cm.. 
SLINSKI 1959b; RACZY'NSKA & CIESLINSKl 1960; MARCINOWSKl & RADWANSKI , 
1983, 1985) and rest, with a stratigraphic gap, upon the marine sequence of Neocomian age (Ber
riasian - Lower Hautefivian). 

The Middle AIbian deposits of the Polish Lowland consist primarily of sands and/or sandstones, 
commonly glauconitic, while sandy-glauconitic marIs or , marly glauconitic sandstones containing 
phosphatic nodules, as well as gaizes and spongiolites occur more extensively in the Upper Albian 
(see Text-fig. 1B-C). An average thickness of the Albian deposits ranges between 50 and 70 meters, 
reaching a maximum value of about 200 meters. These deposits thin out both towards the Fenno-Sar
matian Shield, and southwardly in the direction of the present-day Central Polish Uplands. 

Within the Central Polish Uplands indicated are areas discussed in the text: US - Upper Silesia. PJ - Polish ;fum. 
CU -i, Cracow Upland. MU - Miech6w Upland. HCM - Holy Cross Mountains; LU - Lublin Upland 

Location of the profiles with the percentage content of the BoreaI hopJitid fauna (black) and 
number of specimens are given for particular sections: 

Mt. OIeImowa - auritus-Subzonc 
ADnopol'On-Vistula - codcotatus up to a1toncnse-Submno 

WieIka R6wie6 - floridum up to a1tonCllSl>Subzpno 

B-C - Middle and Upper AIbian paleogeography of Poland; compiled after the reference data 
(CIESLINSKl 1959b, 1965. 1976; KSIi\ZKIEWICZ 1961, 1962; JASKOW!AK-SCHOENEI-

CHOWA 1979; RACZY'NSKA 1979) and own observations in the Central Polish Uplands 

1 -land lIlCI18, 2 - boundaries bctwccn land and sedimentary areas (0 high probable. b speculative), 3 - tIyBch, 4 -
abaIIow water sands (mostly g1auconitic), S - sands with sponge-originated content (saizes and spongiolites). 6 - sandy 
marls and marly sands (mostly with phosphatic nodulca and g1auconite). 7 - routes of miaration of the Boroal 

hoplitid fauna 



202 , R'YSZARD MARClNOWSKIlllOSTWIBDMANN 

Table 1 

Standard biostratigraphic zonation of the Albian sequence in Poland (adopted from OWEN 1971; 
KENNEDY. HANCOCK. & CHRISTENSEN 1981) " 

Substage AmDlQni te Zones Ammonite Subzones 

, ' 

Mortoniceras (Mo:z:.toniceras) 'per:i:n:fJ,~tum 
Stol.iczkaia dispar Stol.iczkaia (Stoliczkaia) bl.ancheti 

UPPER Mortoniceras (Mortoniceras) al.tonenso 

ALBIA. ... Callihopl.ites auritus 

Mortoniceras i:nf'l.atum Hysteroceras, varicosum 

Hystero.ceras orbignyi 

Dipol.oceras (D:i.poloceras) c ristatum 

Anahopl.ites daviesi 
Euhopl.ites l.autus 

Euhopl.ites nitidus 

J!.'uhoplites meandrinus , 
MIDDLE Dipoloceras (Dipoloceroides) subdelaruei 

ALBIAN 
Euhoplites loricatus 

Dimorphoplites niobe 

Azlahoplites intermedius 

Hop,lites (Hoplites) spathi 

Hoplites dentatus Lyel.l.iceras lye,l.li 

jHo pl.ites (Isohopl.ites) eodentatus 

LOWER i'rotohoplites pllzosianus 

ALBIAN Douvilleiceras Otohoplites raulinianus 

/upper mammil.l.atum Cl.eoniceras :floridu.'D 

part/ Sonneratia,kitchini 

CEN'TRA.L POLISH UPLANDS 

The Central Polish Uplands, a hilly belt of which repeats the outline of the 
Carpathian border and the Fote-Carpathian Depression, make up a circum-Car
pathian zone which was uplifted in isostatic response to the Miocene subsidence 
of the foredeep, regardless of the Laramide folded structures of the Danish-Polish 
Trough (seeMARCINOWSKl & RADWAN'SKl 1983). Epicontinental Albian 
deposits occur at the surface , alon~ this zone, and only these deposits are ammO
nite-bearing (see Text-fig. ,lA). During Albian time, the area of the Central Polish 
Uplands was a part of a: more or less hypothetical meta-Carpathian arch which 
separated the Carpathian geosyncline from the epicontinental Central European 
Basin situated to the north (see Text-figs IB-C and' 2). The Albiandepositsare 
represented, just as in the Polish Lowland, by sands and sandstones which atje 
commonly glauconitic;in the higher parts of the sequence to the north there 'occurs, 
a lithofacies composed of gaizes, spongiolites, and sandy-glauconitic ' marls. The 
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thiekness of the Albian 'sequence' reaches about 180 meters towards the Polish, 
Lowland, and it decreases southwardly where the thickness ranges from :till to some: 
tens of meters, ~ing dependant on both the pre-Albian topography and the sub-' 
-Hercynian (Cenomanian-Santonian) synsedimentary tectonics (c/. DZULYr~'SK.I -
1953; ALEXANDROWICZ 1954; MARCINOWSKI ' 1970, 1974; Gl.AZEK,' 
}.{ARCINOWSKI & WIE~BOWSKI 1971; MARCINOWSKI& SZULCZEWSKI 
1972; MARCINOWSKI .& RADWANSKI 1983, 1985) .. 
. ; The key sections which have.yield~ well definied ammonite assemblages are 
~ose at Mt., Chelmowa near Przed,b6rz in the north-western pact of the Holy Cross 
Mountains, and Annopol,;on-Vis~ in the easternmost outskirts of the Holy Cross 
Mountains, a plaCe located formally in the neighboring Lublin Upland (see Text~ 
-jig. 1) . . 

CARPATIllANS 

, r·· The Inner Carpathians:in Poland embrace the Tatra Mts and the Pieniny Klippen 
Zone. The Outer,i. e. th~ Flysch Catpathians include only the Beskides Mts. which, 
have been folded and thrust northward (at least as far as 50-70 km) in the younger 
Tertiary (Miocene). Within the Pieniny Klippen Be~t, these younger Tertiary mo
vements followed those of the Laramide age; the Tatra Mts have been folded in 
the· sub-Hercynian (post-Turonian) phase (KSIAZKIEWICZ 1956, 1972; 
ANDRUSOV 1965). 
'. .' The opinions offered recently on the geotectonic n.ature of the basement of the 
Fiy~ch Caq,athians are diverse. Geophysical data (c/. SZENAs 1973, CECH 1982), 
indicate a continental-type of crust during both the Mesozoic and Tertiary sedi
mentation (c/. also KSIAZKIEWICZ 1977). The satne is indicate(,i bytp,e huge 
amounts of sialic material during the fiysch sedimentation and by 'the mOderate' 
depths of the basin, not exceeding the value of 2500 meters (KSI.t\ZKIEWICZ 
1975, 1977), and thus corresponding to the depths ofthe modern continental slope. 
Therefore the opinions (DEWEY & al. 1973; SIKORA 1976; MAHEL 1978,1983). 
Oll the oceanic-type of the discussed basement are not justified. 

FL~ CAAPATHIANS . 

. Wit1li~ an immense sequence of the fiysch deposits (at least 6 km thiCk) whlchWas co~tinuously 
depOsited during the' tithonian through the Lower MiOcene, the Albiail' deposits (up to 500 m 
thick) occur in. many tectonic . units (nappes), and display an evident lithologi~ differentiation.' 
The Lower' and Middle Albian is represented primarily by sandstoneS ' and . shales, whereas the 
UJ?iler Albian is ~ominated by shales with gaizes and spongioIites (cl. Text-fig. 2). .: 

PIENINY KLIPPEN BELT 

" " 
Within the Pieniny Klippen Belt, the Albil'.n deposits are uniform, both in regard to fames and 

tI;tij:kness in particular tectonic units (nappes); they are represented by mads intercalated with, 
shales and radioIarites (total thickness of about 10 to 20 m) •. Noteworthy is the presence (see BIR
KENMAJER & KOKOSzvNSKA 1958) of the' heteromorphsof the genus Hamites within thesC 



} . 

RYSZARD MARCINOWSKI cl JOST WIEDMANN 

peIagic deposits. In the southernmost unit (the Manin Series) the Albian deposits reach a much 
greater thickness (up to 400 m) and these are developed in the facies of marly-sandy tlysch with 
scarce ammonites (ANDRUSOV 1965). 

TATRA MTS 

In the high-tatric facies-tectonic zone (the High-Tatra Swell in Text-fig. 2), 
dark.,green glauconitic limestones (up to 0.5 m thicR) with stromatolites and rich 
ammonites and associated fauna of Albian age rest upon eroded and locally kars
~ed Ur.gonian reefoid limestones, and are covered by sandy-glauconitic mudstones 
and marly mudstones intercalated by sandstones over 50 meters thick (PASSEN
DORFER 1921, 1930). 

The key section is exposed at Wielka R6wien, a small alp on the northern slopes 
of Mt. Giewont featuring the landsCape of the northern parts of the Tatra Mts. 
and widely known due to the classical description and paleontological monograph 
presented by PASSENDORFER (1930). 

In the sUb-tatric facies-tectonic zone (the Sub-Tatra Trough in Text-fig. 2), 
~he Albian deposits (up to 150 m thick) are dominated by marls and mudstones 
intercalated with sandstones, and they conformably overlie the Aptian and older 
Neocomian pelagic deposits (see WIGILEW 1914). . 

WEST CAR PAT H I ·A. N S i2_~_~TR~~~V~OPEA.N 
1- MCA-t 

OFB N·MC CU PJ P~fNJ 

~~------~----------------~~ 

ST HS PT BT 

A 

B 
Fig. 2. The West Carpathians geosyncline and the southern part of the Central European Basin 

during the Middle (A) and Upper (8) Albiari 

Distribution of facieI and the relationships between particular regions based on the reforeDco data (KSL\ZK1EWICZ 
19S8, 1961, 1962, Im; BlRKENMAJER 1960, Im; ANDRUSOV 1965; SL\CZKA 1976; csAszAR cl HAAS 1979) 

BT - Balcony Trough, ST - Sub-Tatra Trough, HS - High-Tatra Swell, PT - Pieniny Trough. 
OFB - Outer Flysch Basin, SC - Silesian Cordillera, NMC - North-Margin Cordillera, MCA-

Mata-Carpathian Arch, CU -:- Cracow Upland, PJ - Polish Jura, PL - Polish Lowland 

SHELF FACIES: 1 - shallow water organodetrital and reef limestones, 2 - shallow water sands 
and sandstones, mostly glauconitic, 3 - open shelf glauconitic limestones stratigraphically con-

densed, 4 - open shelf marls . 

CONTINENTAL SLOPE FACIES: 5-mesopelagic marls and mudstones intercalated by sand
stones, (; - bathypelagic marls with siliceous cherts and radiolarites, 7 - flysch (a sandstones 

and shales, b mainly shales with spongiolites and gaizes) 

Tho terJllll mesa- and bathypelagic aro Used as defined In "The Bncyelopetlia of Oceanography", edited by R. W. FAIR
BRIDGE (1966), but relative depths of the facies aro determinated In connection to the IIlOd«n snbdivisions of the IItabIe 

(Atlantic type) continental margins (ef. BOILLOT 1981) . 
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AMMONITE SPECI'RA AND STRATIGRAPHY IN THE KEY SECTIONS 

Mt. CHEI.MOWA 

The sandy deposits of Upper Albian age (see CHLEBOWSKI, HAKENBERG 
& MARCINOWSKI 1978; MARCINOWSKI & RADWANSKI 1983) attain 
a .thickness of some 180 meters, and they contain amnlonites only within the middle 
(20 m thiqc) portion of the section. This portion consists of by medium- to toarse-

. -grained quartz sandstones, locally cross-bedded, with irregular inliers of quartz 
gravels (pebbles 2-10 mm in diameter). Silicified wood fragments bored by bivalves 
and trace fossils of the Chondrites-type are common, whilst inoceramids and spo
nges are less frequent. Rarely noted are fragments of reed buried in life position. 

Within the discussed deposits the ammonites are very scarce. During a twenty
-yeared Period only about one hundred specimens have been collected. These con
sist primarily of normally-coiled shells corresponding to the adult stages of very 
large or even huge individuals (see Table 2). The phragmocones alid juveniles of 
some forms are completely missing. 

Table 2 
. Ammonite content in the Mt. Chelmowa section (auritus-Subzone) 

FamLl.ies and genera Percentage Max. diameter 
in mm 

HOPLITIDAE Douville, 1890 72.28 

Ca11ihoplites Spath, 1925 44.56 219.5 

Anahoplites Hyatt, 1900 27.72 190 

B~~COCER\TIDAE Spath, 1933 

Mortoniceras Cl-tort on:i.ceras) 
\ 

Meek, 1876 23.76 428 

DESMOCERATIDAE Zittel, 1895 

Puzosia (Puzosia) . Bayle, 1878 1.98 215 

HAMITIDAE Hyatt, 1900 

Hamites (Plesiohamites) Breistro~~er,1~47 1'.98 1fu=.56 

The ammonite assemblage is characterized by the presence of forms displaying 
a pronounced ornamentation of the shell (Callihoplites, Anahoplites, Mortoniceras), 
and which thus correspond to the trachyostraceous group. Accessory are the am
monites with weakly ornamentedshells, thus corresponding to the leiostraceou~ 
group (PUZ()sia), and finally the heteromorphs (see Table 2 and Text-fig. 3). This 
assemblage is dominated by the hoplitids of Boreal provenance (see Table 2 and 
Text-fig. lA), and its taxonomic composition is as follows: 

Hamites (Plesiohamites) multicostatus BROWN, H. (P.) sp. ?multicostatus BROWN, Puzosiq 
(Puzosia) mayoriana (d'ORBIGNY), Anahoplites planus planus (MANTELL), A. planus iTiflatus 
SPATH, A. planus fittoni (d'ARCHIAC), A. planus compressus SPATH, A. planus suiCtltus SPATIi, 
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A. aff. picteti SpATH, A. aff. asiaticUs GtAsUNOY A, Calihoplites catill~ (SOWERBy): C. patella 
SPATH, C. potternensis SPATH, C. aurilus (SOWERBy). Mortoniceras (Mortoniceras) ,injlatum 
(SOWERBy), M. (Mo) pricei (SPATH), M. (M.) kiliani (LASSWlTZ), and M: (M:) aft gracilis 
(HMS). 

The presented assemblage evidences the a:uritus-Subzone of the Mortoniceras 
inflatumZone (CHLEBOWSKI,HAKENBERG& MARCINOWSKI 1978). This 
position is confirmed by the large-sized (up to 190 mm in diameter) representatives 
of the genus Anahoplites HYATT,whichare sometines provided with smooth body 
chambers of the Callihoplites catillus-type. These features are characteristic of the 
forms of the genus Anfihoplites HYATT from the auritus-Subzone (see SPATH 
1927" p;202). The presence of Mortonieeras (Mortonieeras}kiliani (LASSWITZ), 
a species which is ,hitherto known ' in Europe exclusively from , the hltonense and 
blancheti-Subzones (see SPATH 1932, BREISTROFFER 1947" KENNEDY & 
HANCOCK 1978), may be explained in the two ways: either it appears here earlier 
than in other regions of Europe, or tlris ' species conies from the successive strati
graphic horizon. The latter possibility seems to be highly probable, because the 
ammonites at Mt. Chehnowa quarries ' have not been collected bed by bed. 

The sedimentary environment yielding the discussed assemblage is thought to 
have been extremely shallow.;marine as indicated by 'cross"bedding, gravels, fra
gments of wood and reed. The large-sized empty ammonite shells were certainly 
carried by wind towards the shallows, supposedly distant to the mainland (ef. MAR
CINOWSKI & RUDOWSKI, 1980). An extremely shallow-marine environment 
is also iD.:rerred, partly at least~ by the virtual absence of the heteromorphs, whose 
benthic or epibenthic mode of life required less agitated waters.' 

ANNOPOL-ON-VISTuLA 

The Albian sequence, which overlies the Kimmeridgian limestones, begins with 
poorly glauconitic sands (2 m thick) overlain by compact sandstones, locally quart
zitic (up to 3 m thick). These sandstones (unit A3 in lithostratigraphical subdi
vision of CIE8LINSKI 1959a; see MARCINOWSKI & RADWANSKI 1983, 
(Fig. 6) have yielded some rare ammonites (22 specimens), such as Hoplites (Hoplites) 
e gr. dentatus (SOWERBy), H. (Isohoplites) spp., H. (Otohoplites) normanniae 
(DESTOMBES"JUIGNET& RIOULT). Associated fossils 'are represented by the 
large.;.sized 'nautiloids, Cymatoce;as, inoceramids, and trace fossils of the Chon
drites-type (impregnated, with phosphates, and commonly occurring in the topmos
part of the unit). All the body fossils are preserved as quartzitic moulds impregnat 
ted with phosphates, and they are a taphonomical remnant of the original com
munity: i. e. only these organic remains persisted which had been phosphatized 
prior to the diagenetic dissolution and silification. 

The age of the indicated ammonite assemblage is documented (see MARCI
NOWSKI & RADWANSKI. 1983, 1985; MARCINOWSKI & WALASZCZYK 
1985) by the presence of Hopliies . (Isohoplites) , the subgemis confined to the Hop-
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lites (Isohoplites) eodentatus Subzoneof the flopJites dentatUs Zone (c/. OWEN 
1971; DESTOMBES,JUIGNET & RlOULT1973; DESTOMBES 1979). Note
worthy 'is the ocCUrrence of Hoplites. (Otohoplites) normanniae (DESTOMBES, 

'JUIGNET & RIOUL't) which has for~erly been reported from here tinder the. 
name "H. (DimorpJ:zoplite~) hilli SPATH" and the iteril"Hoplites (Dimorphopli
tes)" in Table 3 should be Hoplites (Otohoplites), askindly indicated by Dr. H. 
G. OWEN, London.' , . , 

The discussed sandy deposits, were certainly accunruIated in . a shallow-marine 
environment comparable to that recognized at the Mt. Chdmowa section. Large
-sized ammonite shells could also have :tloated into the shallow areas, and the ab
sence of heteromorphs could have resulted from the unfavorable . environmental 
conditions. 

'The upper part of the Albian' sequence is developed as a bipartite Phosphorite 
Bed (units As-As in llthostratigraphical subdivision of CI1~SLINSKI 1959a). 

The'lower part of the Phosphorite Bed (units As-A, ofCIESLINSKI 1959a; 
see MARCINOWSKI & RADWANSKI 1983; 1985; and MARCINOWSKI & 
WALASZCZYK 1985), which is about 20 cm thick, is highly condensed, as evi
denced by tbe abrasion of all diversified fossils and by' the post--depositional rewo
rking of phosphatic lumps and the contained fossils (c/. SAMSONOWICZ 1925; 

- , -. . . 
MARCINOWSKI & RADWANSKI 1983, 1985; MARCINOWSKI & WALASZ~ 
CZYK 1985). The fossil assemblage consists of normally c()iled ammonites,: sponges, 
decapods, inoceraInids, bony material (shark andsauropterigian teeth), aswell as 
frequent pieces of wood bored by the bivalve "Gastrochaena"'amphisbaena GEINITZ. 
All these fossil remains are preserved as phosphatic moulds ,or as phosphatized 
parts of skeletons, the wood fragments included. The ammonites (92 specimens) 
are represented by: Puzosia(Puzosia) mayoriana(d'ORBIGNY), Hoplites (Hop
lit,es) dentatus dentatus(SOWERBY),H. (H.) dimtqtus robustus SPATH,H. (H.) 
'lJectenensis SPATH, H. (H.) escragnollensis SPATH, H. (H.) · baylei SPA'rH, 
H.' (H~) rudisPARONA & BONARELLI, Hoplites (Hoplites)spp., ' Euhoplites 
cf.,ochetonotus (SEELEy), Eu/zoplites sp., Anahop/ites planus cf.jittoni (d' ARCHIAC), 
Anahoplites sp., Callihoplites auritus (SOWERBY); and Mortoniceras (Mortoni
cerai) cf. inflatum (SOWERBY) . 

. The age of this assemblage spans the fuU stratigraphical range from the lyelli
and spathi-Subzones, of . the Hoplites dentatus Zon~e, through the two successive 
Middle Albian zones (Euhoplites loricatus and Euhoplites lautus), up to the low .. 
-Upper Albian Mottoniceras in:tlatum Zone (see MARCI~OWSKI ~RADWANSKI 
1983, 1985;' MARCINOWSKI & W ALASZCZYK 1985) . . 

The Middle to low-Upper Albian ammonite assemblage,collected from the 
quartzitic sands tones and the lower part of the Phosphorite Bed, is composed al
most exclusively of the hoplitids, whereas the puzosids and brancoceratids are here 
quite accessory (see Table 3). 
, The mass-occurrence of the fossils in the l()wer" part or the Phosphorite Bed 

was due to an early phosphatization and redepositiori. The phosphatization took 
place' beneath the sedinlent surface; and this :Process concerned' pl·imarily the or-
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Table 3 

Ammonite content in the Annopol-on-Vistula section (eodentatus through 
altonense-Subzone) 

:r'ami~ies and genera 

HOPLITIDAE Douvil.~e, 1890 

Hop~ites t~lop~it .es) Neumayr, 1875 

Hop~ites (Dimorp"\Oplites) Spath, 1925 

Hopl.ites I~el.unay1', 1875 

Anahop.lites Hyatt, 1900 

Euhoplites Spotit, 19~5 

Hoplites (Isohoplites) Casey, 1954 

Ca~~illop.lites Spath, 1925 

DESMOCERATIDA~ Zitto.l, 1895 

Puzosia '(Puzosia) :. layJ.e, 1878 

DRA.L'l"GOCERATIDAE ::;path, 1933 

Mortoni.ceras (Mortoniceras) Meek, 1876 

Percentage 

98.21j· 

76.31 

9,65 

5.26 
3.51 

1 .7.5 
0.88 

0.88 

0.88 

0.88 

ganic remains, the bottom-settled wood fragments included. It was certainly in- . 
terrupted several times, and then followed by exhumation and redeposition of 
the more or less phosphatized remains, as evidenced by damage of the ammonite 
moulds, as well as of the phosphatic lumps containing different fossils (cf. SAM
SONOWICZ 1925; MARCINOWSKI & RADWANSK.l1983, 1985). The forma
tion of the condensed sequence is thus thought to have developed in a high-energy 
environment, whereas the phosphatization was possible only during periods 'of 
lower hydrodynamic activity. The changes ofthe water dynainics were here connected 
with synsedimentary tectonic movements which, however, did not lead to an emer
sion because of the coeval eustatic rise of the global sea level (cf. HANCOCK 1975, 
NAIDIN & al. 1980). 

The upper part of the Phosphorite Bed (unit As of CIESLINSKI 1959a) is 
less condensed, and it contains only two specimens of Stoliczkaia (.Stoliczkaia) 
cf. notha_ (SEELEy), indicative of the uppermost Albian Stoliczkaia dispar ZO:Q.e 
(CIESLfNSKI 1959a). The upper part of the Phosphorite Bed completes the Albian 
sequence which is conformably overlain by the lowermost Cenomanian strata 
(MARCINOWSKI & WALASZCZYK 1985); ·' 

WlELKA ROWlEN 

A band of unstratified, dark green glauconitic limestone (0.5 m thick) which 
begins the Albian sequence at Wielka R6wien and which is replete with a diversifie4 
fauna (see PASSENDORFER 1921, 1930, 1983), contains numerous ammonites, 
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usually preserved as more or less phosphatized moulds. The ammonite assemblage 
includes: 

Phylloceras (Hypophylloceras) velledae velledae (MIOfBLlN), Ph. (H.) velledae aschiltaense 
BRBISTROFFBR,Ph. (H.) subalpinumsubaJpinum(d'ORBIGNY),Ph. (H.) moreti(MAHMOUD), 
Ph. (H.) cypris cytherae WIEDMANN, Protetragonites aeolus aeolus (d'ORBIGNY), Tetragomtes 
lIllUtiloides (pICTBT), T. rectangu/aris WIBDMANN, Tetragonites spp., Jauberticeras? majorcense 
WIBDMANN, Eogaudryceras (Eogaudryceras) vatonnei (COQUAND), E. (E.) shimizui gaonai 
WIBDMANN, Kossnzatella (Kossmatella) schindewo/fi WmDMANN & DIENI, K. (K.) aosteri 
oosteri BRBISTROFFER, K.- (K.). oosteri passentiorferi WIBDMANN & DIBNI, K. (K.) romana 
WIBDMANN, K. (Kossmatella) sp., Hamites (Hamites) attenuatus SOWBRBY, H. (H.) virgula
tus BRONGNIART, H. (H.) rotundus d'ORBIGNY, H. (H.) rectus BROWN, H. (H.) incur
vatus BROWN, H. (H.) maximus BROWN, H. (Hamites) spp., H. (Metahamites) [the species 
which wi11 be described as a new one by MARCINOWSKl & WIBDMANN (=Hamites sp. of 
Passendorfer 1930, pp. 662-663, Text-fig. 20 and PI. 4, Fig. 78)], Hemiptychoceras suhgau/tinum 
BRBISTROFFER, Anisoceras (Prohelicoceras) moutonianum (d'ORBIGNY), Anisoceras (Pro-" 
tanisoceras) cf. jlexuosum (d'ORBIGNy), A. (P.) aff. jlexllosum (d'ORBIGNY), A. (Protaniso
ceras) sp., Anisoceras spp., Hamitoides rusticus SPA1H, Pseudhelicoceras convolutum (QUBNST
EDT), P. cf. robertianum (d'ORBIGNy), Pseudhelicoceras spp., Turrilitoides emericianus (d'OR
BIGNY), T. astierianus (d'ORBIGNY), T. intermedius (pICTBT & CAMPICHE), T. hugardia
nus (d'ORBIGNY), T. densicostatus (pASSENDORFBR), Turrilitoides spp., "Eoscaphites" [the 
species which wi11 be described as·a new one by MARCINOWSKI & WIBDMANN], Puzosia (Pu
zosia) mayoriana mayoriana (d'ORBIGNY), P. (P.) mayoriana quenstedti (pARONA & BONA
RELLI),P. (P.) mayoriana lata SEITZ, P. (P.) mayoriana furmtana PERVINQmERB, P. (P.) 
mayoriana provinciaJis (pARONA & BONARBLLI), P. (P.) mayoriana (d'ORBIGNY) sensu lato, 
P. (Puzosia) spp., Uhligella rebouli JACOB, U. walleranti JACOB, Beudanticeras beudanti 
(BRONGNIART), Desmoceras (Desmoceras) latidorsatum latidorsatum (MICHELlN), D. (D.) 
latidorsatum in/latum BRBISTROFFBR, D. (D.) latidorsatum compJanatum JACOB, D. (D.) 
convergens JACOB, D. (D.) ?paronai (KlLIAN), D. (Desmoceras) spp., Parasilesites kilianifor
mis (FALLOT), DouvilleicerlfS sp. [juv.], Hoplites (Hoplites) dentatus dentatus (SOWBRBy), H. 
(H.) escragnollensis SPATH; Anahoplites splendens (SOWBRBy), Brtincoceras (Euhrancoceras) 
versicostatum (MICHELlN), Hysteroceras orbignyi (SPATH), H. varicosum binodosum (STIBL
ER), Dipoloceras (Dipoloceras) cristatum (DBLUC), D. (D.) cf. bouchardianum (d'ORBIGNy), 
Dipoloceras (Dipoloceroides) delaruei (d'ORBIGNy), and Dipoloceras sp. 

This assemblage is dominated by forms of the leistraceou~ group (desmoceratids, 
phylloceratids," gaudryceratids, and tetragonitids), whereas the trachyostraceous 
group is subordinate (see Text-fig. 3 and Table 4). Noteworthy is the relatively 
great number of heteromorphs (34.35 %). All these features serve to distinguish 
the discussed assemblage from the assemblage of similar age of Annopol-on-Vistula, 
and from the Upper Albian assemblage of Mt. Chelmowa (see Text-figs lA and 3, 
and Tables 2-4). 

The age of the discussed assemblage is indicative of the full stratigraphical range 
from the fioridum-Subzone of the Douvilleiceras mammilatum Zone through the 
altonense-Subzone of the Mortoniceras infiatum Zone. Its lower limit is determined 
by the appearance of the subgenera Anisoceras (Prohelicoceras) and Anisoceras 
(Protanisoceras), as well as by the species Uhligella walleranti JACOB. 

The upper limit can be established only at the neighboring section at Mala 
4ka, where the glauconitic limestones are overlain, with a sedimentary break, 
by sandy-glauconitic mudstones containing, among others, such ammonite species 
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as Hamites: (Hamites) attenuatuS SOWERBY, Anisoceras (Anisoceras) sausSure
anum (pICTET). Mortoniceras (Mortoniceras) pricei (SPATH), M. (M.) inflatum 
(SOWERBy),. and M. (M.)pachys (SEELEY). The latter ammonites are preser-

Table 4 
Ammonite content in the Wielka-R6Wien section (fioridum through altonense-Subzone) 
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Families arid'genera. 

DESMOCERATIDAE Zittel, 1895 

Puzosia (Puzos{a) Bayle, 1878 
Desmoceras (Desmoceras) Zittel., 1884 
Uhligella Jacob, 1907 
Beudanticeras Hitzel, 1902 
Parasilesites Imlay, . 1959 

HOPLITtDAE Douville, 1890 

Hoplites (Hoplites) Neumayr, 1875 
Anahoplites Hyatt, 1900.. . 

PHYLLOCERATIDAE Zittel; 1894 

Phylloceras (Hypophylloceras) Sal:feld, 1924 

GAUDRYCERATIDAE Spath, 1927 

ICossmatelia (Kossmatell_a) Jacob, 1907 
Eogaudryceras (Eogaudryceras) Spath, 1927 
Jauberticeras Jacob, 1907 

. TETRAGONITIDAE Hyatt, 1900 

Tetragonites ICossmat, 1895 

DRANCOCERATIDAE Spath, 1933 

13rancoceras (E-j,brancoceras) Brcistro:ff'er, 1952 
Dipoloceras (Di.poloceras) Hyatt, 1900 
Hysteroceras Hyatt, 1900 
Drancoceras (Brancoceras) Steinmann, 1881 
Dipo1oceras (Dipolocero:i..des)Breil;ltrot'fer,1947 
Dipoloceras Hyatt, 1900 

LY~OCERATIDAE Neumayr, 1875 

Protetragonites Hyatt, 1900 

DOUVILLE~CERATIDAE parona ~ Bonarelli, 1897 

Douville:i..ceras de Grossouvre, 1894 

'. TU1u;u:L::r:TIDAE Meek, . 1876 

-TurrilitoidesSpath, 1923 
Pseudhelicoceras Spa_th, 1922 

~ITIDAE Hyatt,1900 

. Hamites (Hami-tas) Park:i..nson., 1811 
Hamites (Metahamites) Spath~ 1930 
Hemiptychoceras_ ~path, 192~ 

~~SOCERATIDAE Hyatt, 1900 

Anisoceras Pictet, 1854 
Anisoceras (Prohelicoceras) Spath, 1925 
Ani.soceras · (Prota:p,isoceras) Sl'8-t~~ 192.3 
fiamitoides Spath,192 .:!. -

SOA.PIg':J.'~Dy: ~lil~~, 187q 
~q{l .. q!1L~t~§ J;3£$t;1,~tiQtr~) . -1941 

Percentage 

36.81 . 

16.87 
9.51 
4.29 
3.37 
2.76 
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ved as fragmentary moulds, more or less eroded, particularly when regarding the 
large-sized forms (pASSENDORFER 1930, pp. 526, 656). The surface of these 
moulds is glauconitized, but the interiors are composed of the glau~onitic limestone. 
·This state of preservation clearly indicates the redeposition of the ammonites derived 
from the glauconitic liniestone. The. eroded glauconitic limestone had to include 
M. JM.) inflatum (SOWERBY) and M. (M.) pachys. (SEELEy), the species which 
evidence the altonense-Subzone. Consequently, the sandy-glauconitic mudstone' 
with redeposited ammonites at Mala ~ is interpreted as an equivalent of the 
,blancheti-Subzone. The stratigraphic gap associated.; with this redeposition repre
sents a very short interval. The presence of H. (H.) attenuatus (SOWERBy), the 
species known exclusively from the Middle Albian, and of ¥. (M.) pricei (SPATH) 
ranging only up to the aurirus-Subzone indiCates a lack of stratification wit:b.in 
underlying sediments and therefore it confirms a stratigraphically condensed nature 
of the glauconitic limestone. The sandy glau~onitic mudstones pass conformably 
into the marly mudstones with ammonites (see PASSENDORFER 1930), indica
tive of the perinflatum-Subzone of the Stoliczkaia dispar Zone. 

ALBIAN PALEOGEOGRAPHY IN POLAND 

The mid-Cretaceous transgression progressed from the NW part of the Central 
,European Basin . onto the epicontinental (platform) areas of Poland-in the eoden
tatus-Subzone of the Middle Albian (cf. SAMSONOWICZ 1925; CIESLINSKI 
. 1959a, b; MARCINOWSKI & RADW ANSKI 1983). The sea inundated the whole 
Danish-Polish Trough and partly covered the Fenno-S~mnatian Shield to the east 
(Text-fig. lA-B). The transgression reached the north-eastern Holy Cross region 
earlier than the Polish Jura (especially its southern parts) due to the greater sub
,sidence along the axial zone of the Danish-Polish Trough. Along this axial zone, 
arid more , southwardly troughout the Lwow region, there existed a narrow seaway 
. between the C€mtral European Basin and the Carpathian geosyncline (Text-fig. 1B). 
,The southern parts of the present-day Central Polish Uplands remained emergent 
in the Middle Albian, and the southernmost tips underwent the strongest upheaval 
(the North Margin Cordillera), and subsequently supplied clastic material both 
southwardly, to the Outer Flysch Basin (Lgota Beds), as well as northwardly to 

, . 

the Central European Basin (c! Text-fig. 2A). In the northern Polish Lowland, the 
clastic material in the Central European Basin was derived from the western part 
of the Fenno-Sarmatiau · Shield, where the paeneplanation was more advanced, 
thus resulting in finer clastic material. In the Middle Albian, the shallow-marine 
glauconitic sand facies was dominant, significant amounts of fine clastic material 
(clay-silty inliers) being present ,in the axial part of the basin. The region which 
comprises the Annopol-on-Vistula section then cecame (lyelli-Subzone) a sub
marine swell, the origin of which was associated with a stratigraphical condensa
tion and development of phosphate-bearing deposits (SAMSONOWICZ 1925, 
1934; POZARYSKI 1947; CIESLINSKI 1959a, 1976; MAR.CINOWSKI & 
RADWANSKI 1983; MAR.CINOWSKI &WA;LA,SZCZYK 1985). 
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During Albian time the basement spreading of the Carpathian geosyncline 
ceased, and the geosyncline itself attained its greatest width (KSI1\ZKIEWICZ 
1977, p. 340). The West Carpathian geosyncline, excluding- the Bakony Trough 
and High-Tatra Swell, was. the· site of pelagic and deep-sea sedimentation in the 
Middle Albian, 'and bottom undulations involved the fades diversity (Text-fig. 2A)~ 
The High-Tatra Swell, after a short-period of emersion, became in the uppermost 
Lower Albian (floridum-Subzone) an area of sedimentation again, displaying how
ever (see Text-fig. 2A), a stratigraphica1 condensation and the development of 
glauconitic and phosphate-bearing deposits (PASSENDORFER 1930; _KRA
JEWSKI 1981, 1985). 

In the Upper Albian, due to the progression of the transgression, the Central 
European Basin acquired broad seaway connections with the epicontinental seas 
covering the Fenno-Sarmatian Shield (Text-fig\ IB-C). The transgression eni
braced the areas of the Polish Jura and the Cracow Upland, but the only seaway 
to the Carpathian geosyncline was realized along the Lwow region (Text-fig. 1 C). 
Although the fades of shallow-marine glauconitic sands remained' dominant during 
Upper Albian time, the open sea environments continued as indicated by marly 
sediments (sandy mads and mady sands tones) or carbonate-siliceous ones (gaizes 
and spongioIites). Also more common were the phosphorites which mark a corre
lation horizon just beneath the Albian/Cenomanian boundary. The Annopol-on
-Vistula region still persisted as a submarine swell, featuring condensed, phosphate-
-bearing deposits. The littoral structures, eg.various burrows and borings, noted 
in the basal sands of the Polish Jura, are thought to indicate that this region was the 
externmost, marginal part of the Central European Basin during Upper Albian 
time (MARCINOWSKI 1974). 

In the West Carpathian geosyncIine a general deepening of the sea bottom took 
place during Upper Albian time. In the Bakony Trough, this led to the disappe
arance of reefoid deposits which were overlain by open-sea marls rich in ammonites.' 
On the High-Tatra Swell during M. infi;atum time a condensed sedimentation con
tinued, and this was followed during S. dispar time by silty-marly deposits with 
inliers of flysch-like sandstones (pASSENDORFER 1930, KRAJEWSKI 1985). 
In the Pieniny Trough bathypelagic mads were still deposited, whereas the Outer 
FJysch Basin underwent a deepening and a subdivision into two basins separated 
by the Silesian Cordillera (cf. Text-fig. 2B; and KSIAZKIEWlCZ 1961, 1962, 1975)1. 

The Upper Albian deepening of the discussed basins and their extension '(both 
in the Central European Basin and in the Carpathian geosycIine) are comparable 
with the general pattern of eustatic changes of the' global ocean (cf. HANCOCK 
1975, NAIDIN & al. 1980). 

1 The maximum depth of the Albian fiysch sedimentation in the Outer Flysch Basin ranges from 
600-1000 m . (KSI1\ZKIEWICZ 1975, Fig. 4). The bathypeIagic marIs and associated radiolarites 
in the Pieniny Trough were deposited at a comparable depth where clastic material had a smaller 
infiuence. The moderate depth of the Pieniny Trough sediments is indicated by the presence (see 
BlRKENMAJER & KOKOSzyNS~ 1958) of benthic and ,epibenthic mollusks such as the 
ammonite Hamites, and bivaIves Aucellina and Pycnodonte. 
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AMMONITE BIOGEOGRAPHY 

'The Central European Basin was a part of the European Zoogeographic. Realm 
(NAIDIN 1959, 1969, 1981), the limits of which during Albian and Cenomanian 
time coincided with the HoplitinidFaunal Province (OWEN 1971, 1976, 1979; 
MARCINOWSKI 1980, 1983; SAVELEY 1981). This province was comprising 
eastern Greenland, Spitsbergen, the North Sea ' Basin, the London-Paris Basin, the 
Central European Basin, the Russian Platform, as well as Crimea and northern 
Caucasus, the Aral region, Mangyshlak, Kopet-dag,and northern Iran. The pre
sence of the hoplitids in the Lower Albian of eastern Greenland, Spitsbergen, 
eastern England, northern France, northern Germany, and Bornholm (OWEN 
1971, 1979; KENNEDY, HANCOCK & CHRISTENSEN 1981), and their sub
sequent appearance throughout the platform areas of Poland during Middle Albian 
time clearly indicate a migration'ofthese ammonites from the north and north-west 
(see Text-fig. IB). The Middle Albian ammonite assemblage from Annopol-on
-Vistula is almost exclusively composed of Boreal hoplitids (see Text-fig. lA and 
Table 3). Although the percentage of hoplitids within the Mediterranean assemblage 
-from the High-Tatra Swell is as low as 8.59 %, they are nevertheless the second 
most abundant component of the counted families: Mediterranean influences are 
unknown throughout the platform areas of Poland, and the migration is therefore 
thought to have progressed unidirectionally from the Danish-Polish Trough, through 
the Lwow region, towards the Carpathian geosyncline~ During Middle Albian time, 
the hoplitids migrated from western Europe to the Russian Platform and the mid
-Asia regions; at that time there was no direct connection2 between the Central 
European Basin and the middle of Russia (see Text-fig. ·IB). In Podolia as well as 
on the Moesjan Platform, the Mediterranean influences recognizable within the 
Albian ammonite assemblages, are indicative of an area close to the Carpathian 
geosyncline (see NOWAK 1917, pASTERNAK & al. 1968, MUTIU 1984). 

During Upper Albian, the Central European Basin and the sea which was spre
ading over the Russian Platform acquired wide connections due to the further 
advance of the mid-Cretaceous transgression (see Text-fig. le). The Boreal hop
litids could theninigrate from western Europe to the mid-Asiatic regions along 
'a direct seaway which clearly was much shorter than that along the southern regions 
bordering the Carpathian geosyucline. The disappearance of the ' Boreal forms 
'within the Upper Albian ammonite faunas of the High-Tatra Swell can easily be 
explained by such a paleogeographical setting. The Boreal character of the Upper 
Albian ammonite faunas is still well pronounded in 'th.e Polish part of the Central 
European Basin, although heavily ornamented Mediterranean brancoceratids re
presented solely by the genus Mortoniceras, had already appeared. The latter genus 
is relatively common at the Mt. Chetmowa section, but it vanishes in the south-

, 2 In the Lower Cretaceous, up to the Aptian, a direct connection of the BoreaI seas with the 
Alpine geosyncIine existed along the western slopes of the Urals. This connection ceased at Albian 
time, and then a latitudinal ' basin developed on the Russian Platform uniting it with the Central 
European Basin via the Polesil' region and eastern Poland at least by the Upper Albian (see Text
-fig. le; and SAZANOV & SAZANOV 1967, NAIDIN & al. 1980. NAIDIN 1981). 
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-eastern areas (Annopol-on-Vistula section; see Tables 2-3), a fact which excludes 
the possibility of its migration from the Carpathian geosyncline through the Lwow 
region. A general eastward migration of the fainily Brancoceratidae is thus well 
exemplified by the Polish occurrences which are therefore compatible with ~e 
former observations (OWEN 1976, 1979) concerning the spreading of the Upper 
Albian brancoceratids from the Alpine geosyncline to the Central European Basin 
via the London-Paris Basm. The lack of Boreal influences in the High-Tatra Swell 
and of Mediterranean forms (originated in. the Carpathian geosyncline) in the plat
form areas of poland is thought to have resulted from an advanced provincialism 
which distinguished the Boreal and the Tethyan realms in Poland more efficiently 
than it . had during the Middle Albian. This proVincialism was certainly favored 
by a regional deepening of the West Carpathian geosyncline which then acquired 
its maximum width (in meridional extent, precisely). Consequently, the depth/distance 
filter phenomenon was increasing and it both hampered further migration of the 
ammonite faunas, and separated the High-TatraSwell from the platform areas of 
Poland more effectively than during Middle Albian time. The landmass barriers, 
which included a ' part of the Meta-Carpathian Arch and the Silesian Cordillera 
within the Outer Flysch Basin (see Text-figs 1 C and 2), certainly played no decisive . . 

role in the ammonite provincialism. This latter interpretation is supported by the 
fact that the Mediterranean influences in the Berriasian and Valanginian ammonite 
faunas in platform areas of Poland were much greater than in the Upper Cretaceous 
epoch · when the Central European Basin, throughout the Central Polish Upland, 
possessed wide and direct seaway connections (since the Cenomanian) with the 
Carpathian geosyncline. An increasing provincialism in the .Upper Albian ammoni.te 
faunas is also recognizable in Spain (WIEDMANN 1962a, 1982) and in the sub
-Alpine chains of southeastern France. In the latter region, distinct borea1 influences 
were still evident in the Middle Albian (cj. PARONA & BONARELLI 1897, 
GEBHARD 1983). 

The pres~nted data lead to an unexpected conclusion: an increase of provin
cialism in the Upper Albian ammonite faunas was associated with a furth~advance 

. of the mid-Cretaceous transgression which was responsible for the elimination .of 
the isolationism between particular basins and their ecosystems. The decisive role 
controlling distribution of the ammonites can therefore be a.scribed to the climate 
and bathymetry (see also WIEDMANN 1973,1982; SCHOLZ 1979a; KLINGER & 
WIEDMANN 1983). The latter factors were also decisive, during the Upper Cre-

. aceous spoch, for the separation of the Central European Bioprovince from the 
Tathyan Bioproviuce, although good seaway connections were than in action. 

REMARKS ON ECOLOGICAL AND BA1HYMETRICAL REQUIREMENTS OF THE 
. ALBIAN AMMONITES 

The Albian ammonite assemblages of Mt. Chehnowa and Annopol-on-Vistula 
are dominated by the trachyostraceous forms (the hoplitidsand the brancocerati~) 
whereas the leiosttaceous forms and the. heteromorphs are. practically missing (see 
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Ammonite eco-morphotypes in the European Middle and Upper AIbian 

DLaoSmACEOUS AMMONlES 

• mACHYOSmACEOUS MoWOtITES 
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Dub-lined contour indicates the Iberian Peninsula and the, Corsardinian microplate before rotation to their actual position 

The number of species (or subspecies) is given in the centor of the speclrOll1"&mO 
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Lel__ amlllOllllel- phylloceratids. gaudryceratids. telragonitids. and desmoceratids; TradIyostra..... ammonllel- hoplitid s. brancooeratids. and 
lyelliceratids; Heteromorpbs - turrilitids. hamitids. anisoceratids. and scaphitid. 

AMMONITE LOCALITIES: 

A-SIoIico:kaia dispar Zone of Folkestone. SE England (SPATH 1923-1943) 
B - Stoliczkaia di.par Zone of Sainte-Croix. Switzerland (RENZ 1968) 

C - Stoliczkaia dispar Zone of the Bakony Mm, Hungary (SCHOLZ 1979&) 
D ,- Stolico:kaia dispar Zone of the Vascogotic Ranges, nortborn Spajn (WIEDMANN 19620) 
E - Stoliczkaia dispar Zone of Salazac, Gard, southern Prance (BREISTROFFER 1940. 1947) 

F - Uppet A1bian of the Subbetic of Caravaca, Murcia, souIberu Spajn (Wiedmanu, unpublished data) 
G - Uppet A1bian of MallorCB (WIEDMANN 1962b. 1964) 

H - StoIiczkaia dispar Zone of the Orosei area, eastem Sardinia (WIEDMANN & DIENT 1968) 
1-Hoplilel denll$S up to SIoIiczkaia dispar zooes (cond_ sequeuces) of the sub-Alpine chains. SE Prance (OEBHARD 1983) 

J - MorlOlllceras petinllatum Subzone of the Slolico:kaia dispar Zone of SaI7lIitter. northern Germany (SCHOLZ 1979b) 
K - CalIibopliles auritus Subzone of the Mortouiceras intlatum Zone of Mt. CboImowa, Poland 

L - Hoplites denlat .. up to Mortonioeras inlIatum zones (mostlyoondOllllO(\ sequence) of Annopol-on-Viatu!a, . Poland 
M - Douvilleiceras mammilIatum up to Mortonioeras infIatum zones (condensed sequence) of Wielka R6wie6, Tatra Mts. Poland. 

N - Uppet Alblan of the SW Crimea Highland. Soviet Union (MARCINOWSKI & NAlDIN 1976): N. - Mortonicoras intlatum Zone in clay Cad ... 
N, - uppecmosl Mortoniceras lnlIatum and Sloliczkaia dispar zones in slIlldy fad .. 
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Text-fig. 3 and Tables 2-,3). When the type ofotnamentation of these ammonites 
is taken into account, they evidently coincide with the group A of TANABE, OBATA 
& FUTAKAMI (1978). The dominance of the leiostraceous forms (grqup C ~ the 
desmoceratids, phylloceratids, gaudryceratids, tetragonitids) and the . high percentage 
of heteromorphs (group B) in the ammonite assemblage of Wielka R6wien indicate 
either an offshore environment and greater depths (ef. WIEDMANN 1973; 
TANABE, OBATA & FUTAKAMI 1978) or a boundary between the lower neritic 
and the upper bathyal zone in the classic model of SCOTT (1940). 

The Albian heteromorphs usually occur in the clay and marly facies rather 
than in the sandy facies (ef. spATH 1934-1943, MARCINOWSKI & NAIDIN 
1976, SCHOLZ 1979a, b). A similar situation is also known from the Middle Ju
rassic deposits of the Swabian Alb in West Germany, where the heteromorphs 
are remarkably frequent in the clay facies.which, due to its quiet-water nature, 
provided optimumbiotope conditions (see DIETL 1976). 

Generally, the Albian ammonite assemblages oftbeBoreal Realm are dominated 
by the trachyostraceous forms associated with heteromorphs, whereas in the Tethyan 
Realm the leiostraceous forms and the heteromorphs are dominant. Such a general 
feature clearly indicates the low tendency to provincialism displayed by the hetero
morphs, whose mode of life was benthic or epibenthic. This has certainly · resulted 
from a high tolerance of the larval stages of these ammonites with respect to the 
environment, as well as from a considerable re~istance to environmental changes 
during their juvenile stages when they settled,after a pelagic larval spread, in va
rious geographic zones (MARCINOWSKI 1974, 1980; ef. also KENNEny & 
COBBAN 1976). · 

The mass occurrences of the Albian ammonites both in the platform and in 
geosynclinal areas of Europe are usually connected with stratigraphically condensed 
deposits which developed on submarine swells, under environmental conditions 
corresponding to the present-day open shelf. Extremely shallow marine environ
ments and those l>eyond the neritie zone were never favored by the mid-Cretaceous 
and younger ammonites (see WIEDMANN 1973). . 
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AMONITY ALBU POLSKI I ICH ZNACZENIE PALEOGEOGRAFICZNE 

(Streszczenie) 

W pracy przedstawione są wstępne rezultaty badań nad amonitami albskimi, występującymi 
w profilach Góry Chełmowej k. Przedborza, Annopola nad Wisłą, oraz Wielkiej Równi w Tatrach 
(por. fig. lA oraz tab. 2-4). Analiza zespołów amonitowych, jak również ogólne tło paleogeo
graficzne wskazują, iż osady zawierające amonity w polskiej części basenu contra1noeuropejskiego 
składane były w warunkach odpowiadających wewnętrznemu szelfowi, natomiast osady serii wier
chowej TatJ: w środowisku otwartego szelfu i jego granicy ze stokiem kontynentalnym (por. fig. 
lB-C oraz 2). Masowe nagromadzenia amonitów w profilach Annopola nad Wisłą i Wielkiej 
Równi w Tatrach związane były z wyniesieniami dna zbiornika, na których miały miejsce 2;iawiska 
kondensacji obejmująą:j w obu przypadkach zbliżony interwał stratygraficzny albu (por. fig. lA 
oraz tab. 1). Występowanie amonitów w skrajnie płytkomorskich osadach Góry Chełmowej spo
wodowane zostało napławieniem muszli, które dryfowały z wiatrem w strefę płycizn. 

Wpływy borealne w medyterańskim zespole amonitowym serii wierchowej Tatr (por. fig. lA 
oraz tab. 4) umożliwiają stosowanie "borealnego" podziału biostratygraficznego zarówno w ob
szarze platformowym jak i geosynklinalnym Polski (patrz tab. 1). W albie środkowym borealne 
hoplitidy migrowały do Polski z zachodu i północnego zachodu, a następnie poprzez depresję 
lwowską docierały do geosynkliny karpackiej, w tym równiez do strefy sedymentacji serii wiercho
wej (por. fig. lB oraz 2A). W albie górnym następuje,.mimo rozwoju transgresji (patrz fig. IC), 
wzrost prowincjonalizmu zarówno wśród borealnych jak i medyterańskich zespołów amonitowych, 

. spowodowany powstaniem "filtru" głębokościowo-odległościowego, który separował Tatry od 
obszaru platformowego Polski w stopniu znacznie większym niż w albie środkowym. Zjawisko to 
miało charakter pan-regionalny, a wywołane zostało przede wszystkim czynnikami natury klima
tycznej i batymetrycznej, w mniejszym zaś stopniu istnieniem barier fizycznych w postaci lądów, 
czy też kordylier pojawiaiących się efemerycznie w geosynklinie alpejskiej. W IJrowincji borealnej 
albskie zespoły amonitowe zdominowane są przez formy cechujące się silną ornamentacją muszli, 
natomiast W medyterańskiej p~ formy gładkie i słabo ornamentowane, przy czym heteromorfy 
nie wykazują związku z żadną z tych prowincji (por. fig. 3). Brak prowincjonalizmu wśród wiodą
cych bentohlczny lub epibentoniczny tryb życia heteromorfów powodowany był dużą tolerancją 
środowiskową ich stadium młodocianego oraz zdolnością zasiedlania różnych stref ekologicznych 
(por. MARCINOWSKI 1974, 1980). 
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