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Mid-Cretaceous events at the marginal part
of the Central European Basin
(Annopol-on-Vistula section, Central Poland)

ABSTRACT: The nature of the mid-Cretaceous events in the Albian — Lower
Turonian sequence exposed at Amnopol-~on-Vistula (Centrat Poland) is discussed.
At least four of the .five distinguished here -discontinuities are shown to be
correlable with the equivalent ‘phenomena in other Polish sections and with
commonly requtnlzed events. So, being earlier referred to the activity of. local
uplifting movements of the 'Amlopol Swell, they are interpreted here as the global
. events record. The activily of the Annopol Swell was only a favorable factor for
the event expression through the limiting terrigenous influx, and it was aliso
responsible for the condensation phenomena in the.intervals between. The bathy-
metrmcal amallysns of the forammmfens shows thait only one of the evemts (1.e the
m - ap epraesendt: s even1 sl ] -

are expresswns of both bathymetncaﬂ and chemmal cham.ges in the mmd Creftaceous

sea.

INTRODUCTION

It appears well evidenced that the development of the mid-Cretaceous
transgression was associated with a set of the widespread and approxi-
mately isochronous. events. The established succession of events is
valuable in paleogeographical and ecological interpretations, and it is
commonly régarded as a promising tool in stratigraphic correlations
(e. g. CARTER & HART 1977, HART 1980, ERNST & al. 1983, DAHMER
& ERNST 1986). Universal application of the “event—stratlgraphy” Te-
quires however further studies including evaluation of the isochroneity
of events on a global scale and also more insight into their very nature.
The latter problem is related to a various sedimentary expression of
every particular event in contrastmg paleogeographic and facies settings.

This paper. concerns the: ptroblem of recogmtlon ‘of equlvalent events
in -the- strongly condensed. mld-Cretaceous section eXposed at Annopol-
—on—Vlstula in Cg_n_tral v1__’o{1ar41\d‘ gngi locabed at. the. mariginal part of the
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Central European Basin (Text-fig. 1; see also MARCINOWSKI & RAD-

WANSKI 1983). This section on one hand is excellently suited, to the

event recognition due to a lack of intemsive terrigenous sedimentation
and preservation of rich fossil assemblages-making possible a record and

precise dating of the global oceanic processes. On the other hand, how-
ever, it was placed during the mid-Cretaceous on a swell structure,
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Fig. 1. Geologic setting of the Annopol-on-Vistula region

ALBIAN

A — Location of the studied area in Poland; HCM — Holy Cross Mountains

B — Geologic sketch-map of the Annopol-on-Vistula region

eogeographic maps of Central Europe during Albian and Cenomanian/
times; asterisked is the studied area (taken from ZIEGLER 1982; in C
minor modification after MARCINOWSKI & WIEDMANN 1985)
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Lithology, stratigraphy, discontinuities and associated stratigraphic gaps
within the mid-Cretaceous sequence exposed at Annopol-on-Vistula

Field photo through the courtesy of Ass.-Professor S. CIESLINSKI
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“activity of which could have been expressed in a similar way as the
presumed events. A differentiation between these two factors is the
aim of the present study. - :

GEOLOGICAL SETTIN G

The ' mid-Cretaceous. depos1ts (Alblan — T’uromarn) of the studied
area, near Annopol-on-Vistula, are exposed along the limbs of the
Laramide anticlinal structure, and they rest with a slight angular uncon-
formity (1—2°) upon the Jurassic (K1mmer1dg1an) substrate (see Text-
-fig. 1A—B). The mid-Cretaceous deposits represent a typically trams-
gressive sequence. Startmg with the Middle Albian mnear-shore sands
and sandstone, the ‘sequence passes upwards into marly sands and marls
of the Upper Albian and Cenomanian which, in turn, are overlain by
almost pure carbonates of the Turonian (Text-fig. 2). The very cha-
racteristic components of the Annopol section are nodular phosphates._
of the Middle — Upper Albjan and- the phosphatic mineralization asso-
ciated with the Middle and Upper Cenomanian hardgrounds. Single
phosphatic nodules occur also in sandy glauconitic marls of the Lower —
Middle Cenomanian and rarely also in the Lower Turonian marls.

The Annopol section. occupies an exceptional position among the
extra-Carpathian mid-Cretaceous sequences of Poland, which are com-
monly characterized by the intensive terrigenous sedimentation. This
situation aroused from the peculiar paleogeographic setting of this area
during the mid-Cretaceous, viz, its position on a swell structure (the
Annopol Swell — see CIESLINSKI 1976, MARCINOWSKI & RADWAN- -
SKI 1983) rlsmg within the axial part of the Pohsh Danish Trough (see
Text-fig. 1C—D).

BIOSTRATIGRAPHY

The biostratigraphic position of particular lithological units of the
Annopol sequence has been studied earlier by SAMSONOWICZ (1925,
1934), POZARYSKI (1947, 1948, 1956), CIESLINSKI (1959, 1976), and

. recently advanced thouroughly and summarized . by MARCINOWSKI

—{1980), MARCINOWSKI—& RADWANSKI (1983), MARCINOWSKI &

WALASZCZYK (1985), and MARCINOWSKI & WIEDMANN. (1985). The
stratigraphic subdivision applied in this paper is in agreement with the
last four cited papers (MARCINOWSKI 1980, MARCINOWSKI & RAD-
WANSKI 1983, MARCINOWSKI & WALASZCZYK 1985, MARCINOW-
SKI & WIEDMANN 1985) and the reader is referred to there for detaﬂed_
stratigraphic data. v .. :
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‘p_rary__,_toj_prevmous._ op_l_r)ucms,“ dp_es&m'ot _rep.resent a coptm_u,ous depgslj;lon
and is marked by a sedimentary break with a stratigraphic gap: More-
over, a stratigraphic gap is also confined to the Lower/Middle Turonian
boundary and is associated with the hardground. The lack here of
Mytiloides. hercynicus (PETRASCHECK) . indicates the gap comprising
the upper zone of the Lower Turonian in the bipartite division of this
subetage (z e.. into - Mytiloides .mytiloides and Mytiloides hercynicus

’ LABORATORY DATA

; The f1e1d.work:s foar the mesecnrt study were carried out in 1983—1984 as a part
of the graduarte paper (WALASZCZYK 1984). )

. Lano'ratory st*ud1es mﬁluded petro@ranphmal mves‘cagatlons 'based on 40 d:hm
sedtlorns XRD-anmalyses of phosphorites, and a micropaleontologic study. The
plamkton/bemhos ratio graph (see Text-fig. 4) was plotted basing on 17 samples,
with 200 specimens counted in every sample (the lowest three samples are excluded
because of low frequency of foraminifers). The XRD-analyses were zperformed in

the Geologlcal Suxrvey of Polamd

“SEDIMENTARY RECORDS

- Five discontinuities may be distinguished in the section exposed at
Annopol-on-Vistula, represented either by distinct lithological boundaries
or by hardground horizons, to which stratigraphic gaps are confined
(Text—flg 2). The intervals between are the oondensed units Wlth rework-
ed and thixed sediments. -

Discontinuity No. 1

Tt is placed within the Albian phosphorite bed separating the sandy
phosphates of the Middle — low-Upper Albian and the marly phosphates
of the uppermost Albian (Stoliczkaia dispar Zone). These two kmds of
phosohates differ macro- and microscopically.

The Middle — low-Upper A1b1-a.n sarnndy ph»asphate«s form large (up to 20 om
in diameter) spindle-shaped, light to dark brown phOSp'hOCll&Bts composed of dernsély
packed quartz, glauconite, :subordinabely fe.Ldspar and chalcedony grains, cemented
with - rhicrocrystalline fluorapatite -(see microphoto in Text-fig. 2). No microfaunal
tests were found in thin sections. The macrofauna is composed of ammonite moutds
and shells and also sparse inoceram- fragmemnts., There occur also wood fragments,
phosphatized and bored by the bivalves Gastrochaena sp. (Pl. 2, Fig. 1). .

The uppermost Albian marly phosphates are composed of sm:aul (oommon[ly
less than 1 om in diameter) light to ‘dark brown phosphoclasts, many of which
represent phosphatized fossil moulds, cemented into larger aggregates. The phos-
phates are matrix-supported micro- to cryptocrystalline phosphates with a varying
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I — Mid-Cenomanian hardground (Discontinuity No. 3) and the overlying sequence:

Upper Cenomanijan marls — Discontinuity No. 4 — Lower Turonian limy
‘marls; underground gallery of the abandoned phosphorite mine at Anncpol-on-
-Vistula

2 — Discontinuity No. 4 with Upper Cenomanian marls beneath and Lower Tu-
ronian limy marls above; underground gallery of the abandoned phosphorite
mine ait Arnn'o,pol-onjVi'sfcsula

Both photcs through the courtesy of Ass.-Professor S. CIESLINSKI
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1 — Phosphatized wood fragment bored by the bivalve Gastrochaena sp.; lower part of the
phosphorite bed (Middle — low-Upper Albian)

2 — Lag intraclast with serpulid encrustations and glauconite veneer; mid-Cenomanian hard-
ground (Discontinuity No. 3)

3 — Phosphatic ooid with quartz nucleus; upper part of the phosphorite bed (uppermost
Albian — Stoliczkaia dispar Zone)

4 — Crypto- to microcrystalline phosphatic matrix of marly phosphoclast; upper part of
the phosphorite bed (uppermost Albian — Stoliczkaia dispar Zone)

5 — Lag intraclast with burrows and phosphoclasts, glauconitized and phosphatized at the
surface; mid-Cenomanian hardground (Discontinuity No. 3)

Photos 1, 2, 5 in nat. size; taken by S. ULATOWSKI
Photos 3 X 70 and 4 X 40; taken by J. MODRZEJEWSKA
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matrix/grains ratio (Pl 2, Fig. 4; see also microphoto in Text-fig. 2). The grains,
besides the -dominating quartz and glauconite, are composed of phosphatic pellets,
ooids (see Pl. 2, Fig. 3) and differently preserved microfossil tests, primarily
planktic foraminifers of the genus Hedbergella. )

Besides the areas with one, distinct phosphorite bed (eastern part of the NE
margin of the Holy Cross Mountains, also the Lublin Upland) mo equivalents of
this dicontinuity may be indicated in other Albian sections of Poland, as they
are commonly represented by the continuous sandy sedimentation, and their
faunistic documentation is unsufficient to make any time determination.
Discontinuity No. 2

It forms the boundary between the A1b1an phosphorite bed and the
Lower Cenomanian sandy -glauconitic. marls. This discontinuity was
firstly reported by CIESLINSKI (1976) who suggested also a strati-
graphic gap at this boundary, comprising the L.ower and ?low-Middle
Cenomanian. However, basing on the ammonite assemblages MARCI-
NOWSKI (1980) showed this assumption to be groundless.

The Albian/Cenomanian boundary is also shamply marked in other mid-Creta-
ceous isections of Poland. In the Polish Jura it is marked by the appearance of
calcium carbonate content (MARCINOWSKI 1974). In the SW margin of the Holy
Cross Mountains, a conglomeratic band is mentioned at this time interval (HAKEN-
BERG 1969, 1978), and along the NE margin of ‘the Holy Cross Mountains this
boundary ‘is placed at the upper surface of the phosphorite bed,. smﬂarly as in
the Anmnopol section (see e. g. CIESLINSKI 1959).

Dlscontlnuity No. 3

It is expressed by a composite hardground horizon, terminating the
Lower — Middle Cenomanian sandy glauconitic marls (Text-figs 2—3,
and Pl 1, Figs 1—2), with a thick (up to 30 c¢m) hagpd part, and with
glauconitic and phosphatic mineralizations (Pl. 2, Figs 2, 5), encrustations
(PL 2, Fig. 2), and complex genetical history (see Text-fig. 3). Discon-
tinuity No. 3 was firstly recognized and interpreted by POZARYSKI
(1956) and the associated stratigraphic gap, comprising the Acanthoceras
jukesbrownei Zone, was postulated by MARCINOWSKI (1980).

The discussed discontinuity is accompanied also by a distinct rise of the
plankton/benthos -ratio within foraminiferal assemblages, although its sedimentary
expression (hardground development) is rarely observed in other sections. A radical
increase of the planktic foraminifers ﬁnequency of the same age is, however, com~
. ‘monly ‘observed in' the othér Cenomanian sections: of Polam.d (HUSS 1962 ZAPA~

LQWICZ-BILAN 1881, GAWOR-BIEDOWA 1982) - RS PR .

Discontinuity No. 4

It is represented by a well mamfested omission surface af. “the "top
of the haevily glauconitic Upper ‘Cenomanian marls (see Pl. 1, Figs 1—2),
and is. overlam by. limy marls of Lower Turonian: age.- It was firstly
reported by POZARYSKI (1948), and a- sbrat1graphlc gap Was suggested
by CIESLINSKI-(1976). -

L RO X U

5
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Fig. :3. Development: of the mid-Genoihéiﬁa;hbhandgwdund (iaken from:
MARCINOWSKI & WALASZCZYK 1985 Flg 2) ‘ :

A»-Sedamem:wti Waoﬂup toapam‘l: aﬁthe Mmd;dfle Cenomanm (imludmg hhe
Turrilites acutus Zone)

B — Break in sedimentation (Ananthoceras jukeSbmwnm Zone) with erosion down
to Lower Cenomanian deposits; phosphatization of moulds, somestames also
of shells; formation of the residual tag

Lh-- Non-deposition . period; sehtlmg of 'Hhe bumorwmg fauna and incipient sub-

) 1s1ma:tae ‘cementation

D - Vety slow sedimentation; filling of burrows with new sediment as well as

o mthmnaﬂspamioles (up to 3—4 cm in diameter) of the residual lag

D’  (alteimative) — Like D, but without filling of burrows by the residual lag

Ewﬂrmquwode,boﬁng,mwtmgotphosphammdules,andimmmﬁm
with phosphates and glauconite of the eroded bard submm fmgmems
(formation of hiatus concretions)
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- - Except single examples of the continuous deposition across this boundary in
otheu' parts of Poland (e. g. Glan6éw section in the Polish Jura, see MARCINOWSKI
1974), it is. commonly marked by eonadensa:hon horizons, hardgrounds, clay layers
(see CIESLINSK\I & POZARYSKI 1970; ' CIESLINSKI & JASKOWIAK 1973; HA-
KENBERG 1969, 1978;" MILEWICZ 1959 1963), and other distinct lithological blrealks
(MARCINOWSKI 1974).' )

Discontinuity No. 5

- It is a hardground horizon (initial hardground sensu KENNEDY &

GARRISON 1975) with the well defined Thalassinoides-type burrows,
usually weakly glauconitized. This Lower Turonian hardground with
an associated sedimentary gap, of unprecised stratigraphic extent, was
fitstly reported by POZARYSKI (1948). This gap comprlses the My—
tlloldes hercynicus. Zone. !

The boundary between the Lower and Mmddle Turonian is dasﬁm:fl: in almost
 every isection in Poland where the deposits of both these substages occur (see
BUKOWY 1956, MARCINOWSKI 1974). The stating however about its time-equi-
valence with this discontinuity in the Ammopol section is difficult, as the Lower
Turonian sequen¢e in Poland is most commonly mot subdivided into the two hergin
dlstmgunshed zones. From the own experience it appears that the majority of the
deposits assigned to the Inceramus labiatus Zone (regarded as the eqmvaslem of
the Lower Turonian) belong to the Mytiloides myt:.lodde\s Zone (e g Jin the Polish
Jura, the Cracow Upland mcludmlg) I :

A BATHYMETRICAL CHANGES RJECO[RDED BY FORAMINIFERS !

,The mteapretahon of bathymetry at whlch the studied depos1ts were
laid”-down is based:on relative changes “of the plankton/benthos ratio
and on the dzs'tnbutuon in the--profile -of. planktic foraminifers depth
groups (Text-fig. 4), snmlarly as given in the referenced papers (GRIMS-
DALE & van MORKHOVEN 1955, HART & TARLING 1974, CARTER
& HART 1977, BE 1977, HART & BAILEY 1979, HART 1980 1983).

T[he actual distribution of foraminiferal assemblages in “the Annopol
section is strongly influenced by secondary factors, mamly vertical
displacement of tests and-homogenization of the deposits due ‘to activity
of burrowing infauna. A downward introducing of the microfauna is
particularly well evidenced in the Albian, where the typically. uppermost
Albian -species’ of - Rotalzpora occur in- the unqueshonably Jowermost
Middle Albian sands, just béneath the phosphorite bed (see Text-flg 4).
In these sands the foramlm.fers Joccur only in the upperm-ost (30 cm thick)
bmtu;rbated part Moneovecr as the forarmmfems do not occur m lalrge,

[P T i T T

E (alternative) — —. Like E ‘but: wﬁ:h -more ex'temwe erosion and-reworking; for
"L %the first.time ‘the Mitldle Can-onmhm -ammonites "are introducéd into' thé'
Lower Cemwnanmn deposits _

~
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sandy -phosplioclasts but: only in"the marly ones, their initial range must
have been llrmted to thé upper part of the phosphonte bed and’ Iatear
they have only been fransported dowmwaird. (see Text-fig. 4). .
S1m11arly, in the fillings. of burrows beneath-the. Dmcontmmty No.. 3
(mld—Cenomaman hardground) there occurs a foraminiferal assemblage
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F1g 4 Foram1mfers 1n the mld-Cretaceous sectlon at Annopol-on-sztuIa'

A — st‘mbutwcn of the selecbed plankrtuc Ioramuﬂfers, white pau:ts od! the ranges
- aré+the intervals of secondary-introducing :
B — Planktic/benthic ratio graph
€. == Interpreted paleodepth of the mid-Cretsaceolis sequence. , - - ;
D — Dlsrtnbu'tison of plankiic fomammmfms)depth gw\fps (w;ft.er HART & BAILEY
1979
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with abundant Rotalipore. cushmani (MOBROW) being different from
that occurring in the surrounding sediment (see Text-fig. 4).

5.-'The 1most probably the activity of the infauna is responsible alsé for
the -oceurrence, .in- the: Upper Cenomanian marls, of many plarktic for-
aminifers characteristic” of the Turonian. (see Text-fig.- 4), ‘as may :be
judged from the burrows descending from: the Turonian marls into the
Upper Cénomanian heavily gluconitic marls (see Pl. 1, Fig. 1). R

-Any marked . contribution of the planktic foraminifers to the whole
foraminiferal assemblage, being rather . low .in its Albian — Middle
Cenomianian interval, is: confined to the upper part of the profile (B in
Text-fig. 4). In its lower part, a small peak only is observable in the

‘Upper Albian phosphorite bed. It is -associated, however, with a fre-
quency increase of the small, globular hedbergellids, and so of -the
shallow-marine forms. This may suggest an increase of the surface water
productivity rather than of the water depth. Such interpretation is
supported by recent observations of the high organic production of the
surface waters over the phosphogenic areas (BATURIN & BEZRUKOV
1979, COOK ‘& McELHINNY 1979). .

A rapid increase of the plan[ktlc foramlmfers content is related
(B in Text-fig. 4) to the mid-Cenomanian hardground (Discontinuity
No. 3). In- the fillings of burrows descending to about 1 m down from
the hardground the plankton/benthos ratio is about 30% with the r1ch

occurrence of Rotalipora cushmani and Praeglobotruncana spp.

- - The most impressive is the Upper Cenomanian peak, associated also
with- the appearance of the deep water morphotypes of the planktic
" foraminifers. However, at least part of them could have been secondarily
introduced here during Lower Turonian time. Moreover, an important
role could have played the ecological factors ‘namely bottom conditions
not well—sulted for organic life, what is indicated by a radical decrease
of the ‘benthic foraminifers diversity, and by an almost complete lack of
the benthlc (and also nectic) macrofauna, though it abundantly occurs
both below and above in “the section. This Upper Cenomanian crisis in
organic life is the vmdespread phenomenon, and its cause was a subject
of * diversified mterpnetahons (see HART & TARLING 1974, MARCI—
NOWSKI 1980).

"To summarize, basing on the foraminiferal analyses a distinct sea
level rise may be suggested for the Discontinuity No. 3 (mid-Cenomanian
hardground) and less distinctly also for the Discontinuities Nos 1 and 4.
No change in foraminiferal assemblage which could be interpreted as
a response to the sea level rise may be attributed to the Discontinuities
Nos 2 and 5. A decrease of the ratio after the Albian and Upper Ceno-
manian peaks may hardly be interpreted as the shallowing of the sea as
these peaks' were’ ecmogmally controlled, and in the case of the Upper
Cenomanian peak it is also of taphonomical nature.. - ‘ .
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GLOBAL INTERPRETATION ool

. Discontinuities and associated condensation .'phenomena, reworking
and hardground formation were reported in all the earlier surveys on
the Annopol section (SAMSONOWICZ 1925, 1934; POZARYSKI 1948,
1956), being- ascribed later to the activity of the Amnopol Swell (e. g.
CIESLINSKI 1976, MARCINOWSKI & RADWANSKI 1983). However,
equivalents of the here recorded discontinuities are more or less variably:
recorded also in. other mid-Cretaceous' sections in Poland. Moreover,
basing on the detailed stratigraphic framework in the study area (MAR-
CINOWSKI 1980, MARCINOWSKI & RADWANSKI 1983, MARCINOW-
SKI & WALASZCZYK 1985, MARCINOWSKI & WIEDMANN 1985)
possible is also their correlation with the same age phenomena in NW
Europe. This suggests that they should be referred to the widespread
mid-Cretaceous events.

The most striking example is the mid- Cenmnan1an Discontinuity
No. 3 with associated rise of the plankton/benthos ratio indicative of
a deepening pulse (see Text-fig, 4). This is isochronous with the wide-
spread, so-called mid-Cenomanian non-sequence, recognized on the for-
aminiferal assemblage analyses by HART & TARLING (1974) and sub-
sequently reported from Europe, North Atlantic and North America
(CARTER. & HART 1977; HART & BAILEY 1979; HART 1980, 1983;
DAHMER & ERNST 1986). It is noteworthy that at this very time the
mid-Cretaceous tramsgression encroached the Sudetes from NW' (MILE-
WICZ 1959, 1963; S. RADWANSKI 1966) and this well ewdences the
mid-Cenomanian eustatic rise.

" Similarly, except of the Disoonhnmty No. 1, associated probably
with a rise of the sea level (Text-f_ug 4), the rest three may easily be
correlated with the equivalent phenomena in West Germany or England
(e. 9. JEFFERIES 1963, KENNEDY 1969, SEIBERTZ 1979, ERNST & al.
1984, HILBRECHT 1986), where they are interpreted as the eustato-
events, though with different opinions on. the direction and nature of
these changes (compa're HART 1980, ERNST & al. 1983). Basing on the
Aznnopol example, little may be said in this case and only at the
Cenomanian/Turonian boundary a deepemmg pulse is assumed (see Text-
-fig. 4). . .

Instead of nnpor'cance in looking for a natulre of pa.rtlcular events
may be the fact of correlation in time of the Discontinuity No. 4 with
the widespread and short-timed Cemomanian/Turonian boundary anoxic
event (e. g. SCHLANGER & JENKYNS 1976; JENKYNS 1980, 1985;
de BOER 1983; HART & BIGG. 1982). This event, though differently
interpreted as about its origin, characterizes a special kind of oceanic
circulation with a crisis of - carbonate sedimentation (de BOER 1983).
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Thus, at Annopol region where the terrigenous sedimentation was
strongly limited, the crisis of carbomate production could have led to
the n.on-deposatmnal conditions and to the formation of the discontmmty

1

" CONCLUSION

At least four of the five discontinuities observed in the Annopol
section, well correlable with the 'equi'valént phenomena in other sections
in Poland and in far-distant regions, represent the reeord of the .global
mid-Cretaceous events. Dlsoontmulty No. 3 is unquestionably eustato-
event while the others are probably ef more complex nature though in
the case of Discontinuities Nos 1 and 4 bathymetrical changes are also

assumed.

" The act1v1ty of the Annopol Swell was only a favorable factor through
hampering the terrigenous sedimentation, as it must be kept in mind that
any event expression requires propitious local sedimentary conditions,
and in areas with intense local tectomcs or hlgh terrlgenous influx there
is little chance of its record. : ,
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SRODKOWOKREDOWE NIECIAGLOSCI SEDYMENTACYJINE
W PROFILU ANNOPOLA NAD WISEA ...’

(Streszczenie)

Praca przedstawia prébe interpretacji nieciggloéci sedymentacyjnych w $rod-
kowokredowym profilu Annopola mald Wisla (patrz fig. 1). W skondensowanych
utworach albu — dolnego turonu wyréznié moina 5 nieciagloci (patrz fig. 2—3
oraz pl. 1—2) podkreslonych raptowna zmiang litologii (niecigglo§ci 1—2) lub wy-
razonych powierzchniami twardych den ze stowarzyszonymi lukami stratygraficz-
nymi (nieciaglo$ci 3 — 5). W trzech przypadkach (nieciaglo§ci 1, 3 oraz ?4) ustalié
miozna réwniez ick zwnazaek ze zmiamnamd ;glgbok.oéel zbmmﬂ.lm sedymen:banyjnego
(patrz fig. 4). . :

Nieciaglosci w profilu Amnopola, z racji jego polozenia w é«rod;knwe] kredzie
na synsedymentacyjnie podnoszgcej sie strukturze (tzw. Prég Wisly lub Prég Anno-
pala), przypisywane byly dzialalnoSci tej struktury. Ich dobra korelacja czasowa
z -amalogicznymi zjewiskami w innych profilach Polski i Europy moze $wiadezyé
jednakze, iz s3 one lokalnym wyrazem powszechnych, §rodkowokredowych wy-
darzefi, Dzialalno§é Progu Amnmopola, poprzez zwolnienie sedymentacji, byla czyn-
nikiem sprzyjajacym zapisowi tych wydarzefi, jak tez odpowiedzialnym za kom-
densacje osadéw w dnterwalach pomiedzy poszczegblnymi niecigglo§ciami. -
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