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Abstract. A gradual increase in the amount of sand transported to the sedi-
mentary basin by turbidity currents caused some facial changes within the lower
Idzikow beds (formation); the pelagic deposits in the Nysa Graben area were follow-
ed by normal and clayey flysch. Along with the facial changes, there has been de-
tected a gradual increase in amount of benthonic Foraminifera paralleled by a de-
crease in the number of planktonic forms, and the appearence of primitive forms,
characteristic of flysch basins, among arenaceous Foraminifera.

INTRODUCTION

The lower Idzik6w beds (formation) in the Nysa Graben, occupy
a special position among the Upper Cretaceous deposits of the Sudety Mts.
It has been proved that — as different from the shallow sea Cenomanian
and Turonian deposits — Coniacian deposits 3, represented by the lower
Idzik6w beds, show the sedimentological features of the flysch facies. The
appearance of the flysch facies in the Upper Cretaceous basin of the
Sudety Mts., considered epicontinental, has been interpreted as an episode
connected with tectonic uprising movements.

1 Zaklad Nauk Geologicznych PAN 50-205 Wroclaw, Cybulskiego 30.

2 Zaklad Geologii Ogélnej i Petrografii Politechniki Wroclawskiej 50-019 Wro-
claw, Swierczewskiego 74.

3 Coniacian age of the lower Idzik6w 'beds has been affirmed by the evidence
of macrofauna (cf.e. g. T. Jerzykiewcz 1971). However, the latter of the authors
of the present work tends to think that the lower part of those layers is Upper Tu-
ronian, and it is only the upper part of the lower Idzikéw beds that should be con-
sidered Coniacian. The evidence of microfauna supports this view (cf. B. Teis-
seyre, in press). )
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The coming closer of the said movements to the sedimentary area had
caused facial migration in the basin of the Nysa Graben and finally made
the sea regression from the area. As a consequence of the movements, in
the profile of the Idzikéw beds, there can be observed in turn: pelagic
deposits, clayey flysch deposits, normal flysch deposits, and, last of all,
littoral deposits, considered as belonging to the upper Idziké6w beds
(T. Jerzykiewicgz 1971).

The investigation of the microfauna of the lower Idzikéw beds and
the underlying deposits, carried out by the latter of the authors of the
present work, have made possible a qualitative and quantitative estima-
tion of the assemblages of Foraminifera. In the profile of the lower Idzi-
kow beds there has been detected a changeability of the assemblages of
Foraminifera, which the authors tend to associate with facial changes.

The authors owe special thanks to dr S. Geroch for having drawn
their attention to the problem presented and for his most helpful sugges-
tions during the preparation of the paper. They would also like to thank
Prof. S. Dzutynski, for having encouraged them to have the work
published.

THE GEOLOGICAL SETTING

The Nysa Graben is situated in the Middle Sudety Mts. and it sepa-
rates two metamorphic massifs, that is: the Snieznik Massif in the East
and the Bystrzyca Mts. in the West. It is filled with Upper Cretaceous
deposits, which lie directly on metamorphic rocks (cf. Fig. 1).

‘The profile of the Upper Cretaceous of the Nysa Graben is more
complete as compared with the profile familiar from the Middle Sudety
Basin. In the former profile, there have been preserved not only Ceno-
manian and Turonian deposits but also Coniacian deposits (see footnote 3),
represented by the Idzikéow beds. The total thickness of the beds reaches
to over 1000 m. The Idzikéw beds form a sequence consisting of two
members. The lower member made up of pelitic deposits and sandstone
banks showing features characteristic of turbidites. The wmpper Idzikow
beds, consisting of sandstones and conglomerates, were formed under lit-
toral conditions, preceding the regression of the sea from the area of the
Nysa Graben (cf. T. Jerzykiewicz 1971).

Within the lower Idzikéw beds, two subfacies have been differentiat-

—

Fig. 1. Locality (A) and geologic map (B) of southern part of Nysa Graben. 1 — meta-
morphic rocks of Snieznik and Gory Bystrzyckie Mts.; 2 — Cenomanian and Turo-
nian deposits; 3 — siliceous — marly mudstones (,,clinking shales”); 4 — Lower Idzi-
kéw beds, shaly flysch; 5 — Lower Idziké6w beds, normal flysch; 6 — Upper Idzikow
‘ beds, littoral sandstones; 7 — number of investigated outcrops
Fig. 1. Szkic sytuacyjny (A) i geologiczny (B) potudniowej cze§ci rowu Nysy. 1 — ska-
ly metamorficzne masywu Snieznika i Go6r Bystrzyckich; 2 — osady cenomanu i tu-
ronu: 3 — mutowce wapienno-krzemionkowe (,,fupki dzwonigce”); 4 — dolne warstwy
idzikowskie, subfacja fliszu ilastego; 5 — dolne warstwy idzikowskie, subfacja
fliszu normalnego; 6 — gérme warstwy idzikowskie, litoralne piaskowce; 7 — numery
odkrywek cytowanych w tekscie '
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ed: one of normal and one of clayey flysch (cf. S. Dzulynski and
A.J.Smith, 1967). The distribution of the subfacies in the Nysa Gra-
ben area indicates that the borderline between them is diachronic and
that the source of the sand transported to the sedimentary basin by tur-
bidity currents was situated in the East. It is to the East in the Nysa
Graben area, and upwards in the profile of the Idzikéw beds that one can
observe a gradual replacement of clayey flysch deposits by normal flysch,
a phenomenon represented by an increase of the thickness and the num-
ber of sand layers at the expense of pelitic deposits separating them (cf.
Fig. 1 and 2).

The full profile of the lower Idzikéw beds is visible in the lowest
part of the Nysa Graben, between the village of Roztoki in the North and
the village of Boboszéw, in the South (cf. Fig. 1). The deposits underly-
ing the lower Idzikéw beds are here the compact siliceous-marly mudsto-
nes, in literature referred to as "clinking shales”. The lower 1dzikow beds
appear over them in the facies of clayey flysch, of 500 m in thickness, It
is a sequence that consists mostly: of claystones, among which there oc-
cur thin sand mudstone layers showing a sequence of structures of T j_
type (cf. A. H. Bouma, 1962). The facial deposits of normal flysch,
situated above, are about 400 m thick in the profile in question. Turbidite
layers in these deposits are usually of T, type and appear as multiple
layers, not separated by pelitic layers (cf. M. Ksigzkiewicz 1954).
One can observe an increase in the amount of sand in the normal flysch
deposits and also in the deposits separating turbidite layers, which are
usually mudstones; claystones are rare.

AN ANALYSIS OF THE ASSEMBLAGES OF FORAMINIFERA

12 samples of pelitic deposits, separating turbidite layers in the pre-
sently discussed full profile of the lower Idzik6w beds, have been selected
to provide material for a micropaleonthological analysis (cf. Fig. 1, 2).

—
Fig. 2. Variability diagram of Foraminifera assemblages in lower Idzik6w beds. I —

Lower Idzikéw beds, shaly flysch; II — lower Idzik6w beds normal flysch; III —
Upper Idzik6w beds; 1 — ,clinking shales”; 2 — pelites (claystones and mudstones);
3 — turbidites; 4 — littoral sandstones; 5 — numbers of outcrops; 6 — per cent
frequency of families in the group of benthonic, arenaceous Foraminifera. Abbre-
viations see Polish text; 7 — per cent frequency of foraminifers in investigated
assemblages; a — planktonic forms; b — benthonic, arenaceous forms; ¢ — benthonic
calcareous forms
Fig. 2. Wykresy zmienno$ci zespoléw otwornic w profilu dolnych warstw idzikow-
skich. I — dolne warstwy idzikowskie — subfacja fliszu ilastego; II — dolne
warstwy idzikowskie — subfacja fliszu normalnego; III — gérne warstwy idzi-
kowskie; 1 — mulowce wapienne-krzemionkowe (,,lupki dzwonigce”); 2 — osady pe-
lityczne (ilowce i mulowce); 3— lawice turbiditowe; 4 — piaskowce litoralne; 5 —
numery odkrywek cytowanych w tekScie; 6 — wykres liniowy pokazujgcy procento-
wy udzial rodzin w obrebie grupy otwornic bentonicznych aglutynujacych; At —
Ataxophragmiidae; Am — Ammodiscidae; L. — Lituolidae + Hormosidae; T — Tex-
tulariidae; As — Astrorhizidae; S — Saccamminidae; 7 — wykresy kolowe pokazu-
jace procentowy udzial grup otwornic w analizowanych zespotach; a — grupa otwor-
nic planktonicznych; b — grupa otwornic bentonicznych aglutynujgcych; ¢ — grupa
otwornic bentonicznych wapiennych
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The qualitative analysis has been limited in the present paper to the
family and genus level. The species determination has been presented in
separate paper (B. Teisseyre, in press).

Tabela — Table 1

Families and genera of foraminifers found in the Cretaceous flysch of the Nysa
Graben
Rodziny i rodzaje otwornic znalezionych we fliszu kredowym rowu Nysy

Astrorhizidae: Rhabdammina, Rhizammina, Bathysiphon?, Hyperammina, Sac-
corhiza?, Dendrophrya, Dendrophryopsis?;

Saccamminidae: Psammosphaera, Saccammina;

Ammodiscidae: Ammodiscus, Glomospira;

Hormosinidae: Reophax, Thomasinella?

Lituolidae: Trochamminoides, Ammobaculites;

Textulariidae: Spiroplectarnmina, Textularia;

Ataxophragmiidae: Verneuilina, Gaudryina, Heterostomella, Tritaxia, Areno-
bulimina, Dorothia, Ataxophragmium;

Miliolida e: Quinqueloculina;

Nodosariidae: Nodosaria, Astacolus, Dentalina, Frondicularia, Lagena, Lenti-
culina, Marginulina, Neoflabellina, Palmula, Saracenaria;

Buliminidae: Bulimina;

Discorbidae: Valvulineria;

Rotaliporidae: Hedbergella;

Globotruncanidae: Globotruncana;

Nonionidae: Allomorphina;

Osangulariidae: Globorotalites, Gyroidinoides;

Anomalinidae: Stensioina, Gavelinella.

The quantitative analysis of the assemblages consisted in estimating
the percentage of planktonic and benthonic (arenaceous and calcareous)
Foraminifera in the samples (cf. Fig. 2, circle diagrams). The quantitative
participation of particular families in the group of benthonic arenaceous
Foraminifera was also estimated as a percentage (cf. Fig. 2, linear diag-
rams).

44 genera were found in the analysed assemblages; they represented
16 families of Foraminifera (cf. table 1).

The Foraminifera with arenaceous shells outnumber all the others
(24 genera, 7 families). Among them, the representatives of the Ataxo-
phragmiidae are the most numerous ones. Foraminifera of this family are
the ones to be found most often in all the samples (over 50% of the total
number of arenaceous Foraminifera) and they don’t show any consider-
able quantitative changes in the whole profile of the lower Idzikéw beds.
The genera Arenobulimina, Verneuilina, and Gaudryina are represented
by the greatest number of specimens, well developed, well preserved, and
individually greatly varied.
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Family of Astrorhizidae, (primitive tubular forms) represent approx.
15% of arenaceous foraminifers. Bad preservation of particular tests
usually makes impossible the specific determination. The representatives
of this family are to be found in all the samples. However, their number
varies from one to another. In many samples, one could only differen-
tiate specimens belonging to one species, of the Bathysiphon? or Rhabda-
mina genus.

Foraminifera of the Lituolidae and Hormosinidae families are also
often met. Unfortunately, often crushed or deformed tests make it impos-
sible to differentiate species. The specimens which are preserved com-.
pletely (usually of the Reophax or the Ammobaculites species) are dis-
tinctly smaller than those described by J. Hofker (1957). Specimens
belonging to the discussed families were to be found in most of the in-
vestigated samples. They are, however, most numerous in the normal
flysch deposits.

The remaining three families of arenaceous Foraminifera (Ammodis-
cide, Saccamminidae, and Textulariidae) are neither numerous nor varied.
Their tests are often poorly preserved. They belong to the species which
also appear in the older Cretaceous deposits of the Nysa Graben (cf.
B. Teisseyre, in press).

The percentage of particular families within the group of arenaceous
Foraminifera is differentiated in the profile of the lower Idzikéw beds.
Only two families have been found in the underlying layers (’clinking
shales”). In the deposits of the clayey flysch facies, the number of the
families of arenaceous Foraminifera increases considerably. The full num-
ber of the families was found only in some samples of the normal flysch
deposits (cf. Fig. 2, linear diagrams).

Benthonic Foraminifera with calcareous shells also form a large and
interestingly varied group (18 genera, 7 families) (cf. Table 1). The Nodo-
sariidae family is the most numerous one; sometimes it comprises up to
60% of the total number of the Foraminifera belonging to this group. The
genera Lenticuline, Nodosaria, and Dentalina supply the species appear-
ing most frequently in all the samples.

The remaining families of benthonic calcareous Foraminifera are less
frequent and, although some of their members appear throughout the
profile of the lower Idzikéw beds, they are to be met most often in their
lower and middle parts.

Among some genera of the above mentioned Foraminifera one can
notice deformed shells, filled with pyrite. The phenomenon was particu-
larly common with the forms belonging to the genera Globorotalites,
Osangularia, and Valvulineria, and also Lenticulina. The number of spec-
imens with their shells filled with pyrite rises upwards the profile of
lower Idzik6w beds. One can say generally that the development of the
tests of the benthonic Foraminifera in the said deposits is quite peculiar.
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Apart from the deformed forms, filled with pyrite, there are some genera
(Gavelinella and Stensioina) whose members’ are much smaller compared
with those belonging to the inhabitants of the neighbouring areas (cf.
D. Jirova, 1958; E. Trimper, 1968).

Planktonic Foraminifera are represented only by two genera: Hedber-
gella and Globotruncana, both having only a few species. The tests of
these Foraminifera are usually poorly preserved, often dwarfish and fil-
led with pyrite. As one looks up the profile of the lower Idzikéw beds,
one can notice a gradual decrease in the amount of planktonic Foramini-
fera; the specimens of Globotruncana disappear completely in the upper-
most part of the profile.

The analysis of the percentage of each particular group of Foramini-
fera of the investigated assemblages was based on having counted 200
specimens in each sample. It turned out that the amount of benthonic
and planktonic Foraminifera changes in the profile of the lower Idzikow
beds.

In the sediments underlying the clayey flysch deposits, in the assem-
blages of Foraminifera there dominate planktonic forms, with a small
contribution of arenaceous Foraminifera (c¢f. Fig. 2, sample 1).

In the samples of clayey flysch deposits (samples 2—5), one can
observe a certain balance between the percentage of particular kinds of
Foraminifera, accompanied by a gradual increase of the amount of arena-
ceous Foraminifera.

The assemblages of Foraminifera from normal flysch deposits show
a definite difference between the amounts of benthonic and planktonic
Foraminifera, in favour of the former ones (samples 6—12). Moreover,
one can notice in the assemblages an increase of the quantitative contri-
bution of arenaceous Foraminifera, at the expense of benthonic calca-
reous forms. The contribution of plankionic Foraminifera is hardly no-
ticeable in the samples of the uppermost part of normal flysch deposits
(samples 11 and 12), and the assemblage consists almost exclusively of
benthonic Foraminifera, within which arenaceous ones prevail.

COMPARISONS

The assemblages of the Foraminifera from lower Idzik6w beds differ
considerably from those familiar from the older horizons of Upper Cre-
taceous of the Sudety Mits. (cf. B. Teisseyre, 1972a, b; in press). The
particularity of the assemblages from the lower Idzikéw beds is the
coexistence of Foraminifera usually met in flysch sediments and such
other Foraminifera which are normally absent in turbidite basins.

Primitive tubular forms of the Astrorhizidae family (genera: Rhab-
dammina, Bathysiphon?, Dendrophrya and Dendrophryopsis?) are some of
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the typical flysch forms detected in the lower Idzikéw beds. Their
presence has often been confirmed by research in typical flysch assembla-
ges (cf. S. Geroch, 1959; 1960; M. Ksigzkiewicz 1961; S. Ge-
roch et al, 1967; U. Pflaumanmn, 1967).

The contribution of Foraminifera typical for flysch deposits is con-
siderably large in the lower Idzikéw beds, especially in the normal flysch
deposits of the uppermost part of the profile. However, one cannot fail
to notice some Foraminifera usually uncommon in turbidite deposits,
namely members of the following families: Nodosariidae, Osangulariidae,
Anomalinidae, and Globotruncanidae.

Finally, one has to emphasize the difference between the assemblages
of Foraminifera from the lower Idzik6w beds and other assemblages,
contemporary to them, which can be found in other parts of Poland, in
Czechoslovakia, Germany, and on the Russian platform (cf. S. Alex an-
drowicz 1959; 1971; Z. Alexandrowicz 1966; E. Gawor-
Biedowa and E. Witwicka 1960; W. S. Akimez 1961; F. Huss,
1962; E. Trimper 1963; J. Hercogowa, 1963; 1965; J. Milewicz
et al., 1968).

CONCLUSIONS

It is clear that a gradual increase in the amount of sand in the deposit
of the lower Idzik6w beds finds its counterpoint in the qualitative and
quantitative composition of the assemblage of Foraminifera. The deterio-
rating conditions of the environment, due to the increase in the amount
of sand, brought by turbidity currents, have their counterpoint in the
gradual individual degeneration of benthonic calcareous Foraminifera. Up
the profile, one can notice more and more dwarfish forms, with their
tests deformed and filled with pyrite.

Parallel to the transformation of the facies from clayey into normal
flysch, there follows a decrease in the amount of planktonic Foraminifera
accompanied by increase of arenaceous form which finally outbalance
calcareous ones. There is also an increase in the number of Foraminifera
from the families Astrorhizidae, Saccamminidae, Ammeodiscidae, and also
Lituolidae and Hormosinidae, characteristic of flysch sediments. They
have their numerous representatives in normal flysch deposits, i.e., in
the upper part of the said profile. '

As one can see, the changes in the composition of the assemblages
of Foraminifera took a long time to happen, and they: were somewhat
delayed as regards the facial changes. There never was such a stage of
transformation in the composition of the assemblages of Foraminifera in
the flysch environment of the Nysa Graben, that the assemblages would
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consist exclusively of primitive arenaceous Foraminifera. The sedimenta-
tion of the flysch did not long last enough to allow that. The deposition
of flysch sediments in the Nysa Graben was interrupted and followed by
deposition of littoral sediments.

Laboratory of Geology and Petrography

of the Wroctaw Technical School

Wroctaw

Laboratory of Geological Sciences of the Polish Academy of Sciences
Wroctaw
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STRESZCZENIE

Dolne warstwy idzikowskie wystepujgce w rowie Nysy wykazujg ce-
chy sedymentologiczne facji fliszowej. Sktadajg sie one z wystepujacych
na przemian osaddéw pelitycznych i lawic piaskowcdéw posiadajacych na-
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stepstwo struktur wskazujgce, ze powstaly one z pradéow zawiesinowych.
Stosunek ilosci i migzszos$ci owych lawic piaskowcéw do przedzielajgcych
je osadow pelitycznych jest zmienny i w zwigzku z tym w obrebie dol-
nych warstw idzikowskich wydzielono dwie subfacje: flisz normalny
i flisz ilasty. Rozmieszczenie tych subfacji na obszarze rowu Nysy wska-
zuje, ze granica pomiedzy nimi jest diachroniczna, a Zrédio materialu
piaszczystego dostarczanego przez prgdy zawiesinowe znajdowalo sie na
wschodzie. W tym kierunku na obszarze rowu Nysy oraz ku gorze w pro-
filu dolnych warstw idzikowskich obserwuje sie stopniowe zastepowa-
nie osadow fliszu ilastego przez flisz normalny (por. T. Jerzykie-
wicez, 19711 fig. 1).

Proby do badan mikropaleontologicznych pobrano z osadéow pelitycz-
nych przedzialajgcych warstwy turbiditowe w najbardziej obnizonej cze-
sci rowu Nysy, gdzie profil dolnych warstw idzikowskich jest pelny. Na
wapienno-krzemionkowych mutowcach (“lupkach dzwoniacych’) wyste-
puja tu dolne warstwy idzikowskie w facji fliszu ilastego, a ponad nimi
osady fliszu normalnego. Ich lgczna migzszos¢ w analizowanym profilu
wynosi okolo 900 metrow. Ponad nimi wystepuja litoralne piaskowce re-
prezentujgce gérne warstwy idzikowskie (por. fig. 2).

Przedstawiona analiza mikropaleontologiczna polegata na oznaczeniu
w poszczegdlnych probach rodzin i rodzajow otwornic, zbadaniu procen-
towego udziatlu otwornic planktonicznych, bentonicznych aglutynujgcych
i bentonicznych wapiennych w zespolach, a takze udzialu poszczegdlnych
rodzin w grupie otwornic bentonicznych aglutynujgcych (por. tabela 1
i fig. 2).

W zespotach otwornic stwierdzonych w dolnych warstwach idzikow-
skich dominujg otwornice bentoniczne. Réwnowage ilosciowg pomiedzy
otwornicami ‘bentonicznymi i planktonicznymi stwierdzono jedynie
w warstwach podscielajgcych dolne warstwy idzikowskie w tzw. lupkach
dzwonigcych (por. diagram kolowy odpowiadajgcy probie 1 na fig. 2). Ku
gorze w profilu, w miare wzrostu iloSci materiatu piaszczystego w dol-
nych warstwach idzikowskich, ilos¢ otwornic planktonicznych stale ma-
leje. Zdecydowang przewage uzyskujg formy bentoniczne. Wsréd aglu-
tynujacych najliczniej reprezentowane sg rodziny Ataxophragmidae
i Astrorhizidae, a w niektérych prébach takze rodziny Lituolidae i Hor-
mosinidae. Udzial rodzin w grupie otwornic aglutynujacych wykazuje
zmienno$é w profilu dolnych warstw idzikowskich. Wraz ze wzrostem
ogllnej ilosci okazéw otwornic aglutynujacych ku gorze profilu obser-
wuje sie takze zwiekszanie sie iloSci rodzin. Pelng ich grupe notuje sie
jednak dopiero w niektérych prébach pochodzacych z osadéw fliszu nor-
malnego najwyzszej czesci profilu (por. diagramy liniowe na fig. 2). Na
szczegblng uwage zastuguje pojawienie si¢ w omawianej grupie otwornic
prymitywnych form rurkowatych z rodziny Astrorhizidae, ktére sg cha-
rakterystyczne dla basenéw fliszowych (por. S. Geroch, 1959; 1960;
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M. Ksigzkiewicz 1961; S. Geroch et al, 1967, U. Pflau-
mann, 1964; 1967). Ilos¢ .tych form roéwniez wzrasta ku gorze profilu
dolnych warstw idzikowskich.

W grupie otwornic bentonicznych wapiennych najliczniej reprezen-
towana jest rodzina Nodosariidae. Wsrdéd otwornic tej grupy spotyka sie
czesto, szczegdlnie w wyzszej czesci profilu, skorupki wykazujgce obja-
wy deformacji i komérki wypelnione pirytem.

Zespoty otwornic z dolnych warstw idzikowskich r6znig sie znacznie
od zespotow otwornic znanych ze starszych horyzontow sudeckiej gornej
kredy (por. B. Teisseyre, 1972a,b; B. Teisseyre, w druku). Spe-
cyfika zespolow otwornic z dolnych warstw idzikowskich polega na
wspolwystepowaniu prymitywnych otwornic aglutynujacych znanych
przede wszystkim z basenow fliszowych i otwornic na ogét we fliszu nie
wystepujgcych. Udzial otwornic charakterystycznych dla osadéw fliszo-
wych nalezacych do rodziny Astrorhizidae (rodzaje: Rhabdammina, Ba-
thysiphon?, Dendrophrya i Dendrophyopsis?) jest dosy¢ znaczny, szczeg6l-
nie w osadach fliszu normalnego wyzszej czeSci przebadanego profilu.
Jednakze udzial otwornic zwykle we fliszu nie spotykanych zaznacza sie
réowniez wyraznie (rodziny: Nodosariidae, Osangulariidae, Anomalinidae
i Globotruncanidae).

Nalezy w koncu wskaza¢ na odrebnos¢ zespoléw otwornic z dolnych
warstw idzikowskich od réwnowiekowych zespoléw otwornic znanych
z obszaréw Polski, Czech i Niemiec a takze platformy rosyjskiej (por.
S. Alexandrowicz 1959; E. Gawor-Biedowa i E. Witwiec-
ka, 1960; W. S. Akimez 1961; F. Huss, 1962; E. Trimper, 1963;
J.Hercogova, 1963; 1965; J. Milewicz et al,, 1968).

Poréwnanie skladu zespoldéw otwornic z wyksztalceniem facjalnym
osadow pozwala na spostrzezenie pewnej wspoélzaleznosci. Wida¢ wyraz-
nie, ze stopniowy wzrost ilosci materiatu piaszczystego w osadzie znaj-
duje odbicie w jakosciowym i iloSciowym skladzie zespoléw otwornic. Po-
garszajgce sie warunki Srodowiska, zwigzane z coraz czestszym pojawia-
niem sie pradéw zawiesinowych, znalazly swoje odbicie w stopniowej
degeneracji osobniczej otwornic bentonicznych wapiennych. Wraz ze
zmiang facji z fliszu ilastego we flisz normalny zdecydowanie maleje ilos¢
otwornic planktonicznych przy stalym wzroscie liczebnosci otwornic aglu-
tynujacych, ktére w koncu uzyskujg przewage nad wapiennymi. Zmiany
wyrazajg sie takze wzrostem udzialu prymitywnych otwornic aglutynu-
jgcych, charakterystycznych dla osadéw fliszowych. Sg one najliczniej re-
prezentowane dopiero w osadach fliszu normalnego, tj. w wyzszej cze-
$ci omawianego profilu. W dolnej czesci profilu zbudowanej z osadéw
fliszu ilastego udziat tych otwornic jest jeszcze niewielki. Zmiany w skla-
dzie zespolow otwornic byly jak wida¢ powolne i wykazywaly pewne
opdznienie w stosunku do zmian facjalnych. Do uksztaltowania sie w sro-
dowisku fliszowym rowu Nysy zespoté6w otwornic zlozonych wylgcznie
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z prymitywnych otwornic aglutynujacych w ogole nie doszto. Sedymen-
tacja fliszu w rowie Nysy byla na to epizodem zbyt krétkotrwaltym. Ze-
spoly otwornic z dolnych warstw idzikowskich przystosowywaly sie do
warunkow morza fliszowego. Proces ten zostal jednak przerwany, bo
przerwana zostala sedymentacja osadéw fliszowych rowu Nysy, w kto6-
rym bezposrednio po osadach fliszu normalnego powstaty osady litoralne.
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