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INTERRELATION BETWEEN MICROFAUNA AND NATURE
OF DOGGER DEPOSITS OF THE CZESTOCHOWA JURA (POLAND)

Abstract. — Seven sedimentary complexes and two cyclothems are differentiated in
the “ore-bearing ¢lays” from the Czestochowa area. The nature of deposits and
microfauna evidence deposition in shallow-marine oxidizing environment and
oscillatory changes of depth.

Total number of foraminiferid individuals is correlated neither with granula-
tion nor CaCOj; content of deposits. A small variability and high dominance are
most strongly marked in the case of foraminiferid assemblages from three parts of
the geological section and emphasize the two sedimentary cycles distinguished. The
reaction of foraminiferdis to environmental changes is delayed as the changes are
first reflected by deposits and later by foraminiferid assemblages. The stratigraphic
and ecological value of miliolids is confirmed.

INTRODUCTION

The paper presents preliminary results of studies on variability of
microfauna due to changes in sedimentary environment. The Czestocho-
wa area was selected for the purposes of these studies as it is best known
from the geological viewpoint. The Czestochowa Jura is the region of
classic investigations on the Jurassic stratigraphy in Poland (Rozycki 1953,
Znosko 1954, Deczkowski 1960, 1976) and Dogger ‘ore-bearing clays”
(the name widely accepted in the geological literature) were exploited
on industrial scale since the 18th c. Petrographic studies on these deposits
were carried out among others by Jaskolski (1928), Osika and Sawicka-
Ekiertowa (1954) and micropaleontological studies dealing only or partly
with the Dogger of that region were conducted by Terquem (1886), Paz-
dro (1954, 1958, 1959, 1960, 1969 «a, b), Bielecka and Styk (1969), Blaszyk
(1967), Kopik (1967, 1969) and Malecki (1953, 1971). Up to the present, the
problems of interrelationships between lithofacies and microfauna as well
as quantitative relations in microfaunal assemblages did not get much
attention if ever.

In papers dealing with the origin of ore deposits of the minetta type
published prior to 1966 the majority of authors assumed that these are
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syngenetic deposits from reducing sedimentary environment (e.g. Hemig-
way 1951, Hamilton 1951, James 1954, 1966, Znosko 1957, Dunham 1960,
Huber 1958, Borchert 1960, Turnau-Morawska 1962). The presence of
benthic fauna in situ in such deposits (Hallam 1966) as well as the results
of the studies on various contemporaneous marine environments (Berner
1964, 1971, Curtis and Spears 1968) suggest that the presence of pyrite
and siderite is not always indicative of reducing sedimentary environ-
ment.

Thanks are due to the authorities of the Geological Enterprise (Kiel-
ce) and to J. Serwan, M. Sc., from the Laboratory of Geology of Ore
Deposits (Czestochowa) for supplying core material.

MATERIAL AND METHODS

The studies covered core material from boreholes (no 22 and 79)
N W of Czestochowa, the former of which is situated about 7 km south
to the latter. Petrographic studies were carried out by Dr. facka and
micropaleontological — by Dr. J. Garbowska (geological section no 79)
and Prof. O. Pazdro (geological section no 22). Samples for micropaleon-
tological and petrographic studies were taken simultaneously at the
same places marked on the logs (figs: 1b, and 2b,). Samples taken for the
micropaleontological studies, each 100 g in weight, were wet sieved using
a 240 (0.06 mm aperture) mesh sieve. The residue was subsequently dried
and carefuly mixed for averaging. Later a part of the residue, 10 g in
weight, was separated and divided into two fractions: finer, with grain
diameter ranging from 0.06 to 1.00 mm, and coarser, with grains over
1.00 mm in size. This procedure was chosen because of the fact that
almost all the microfaunal elements fall within finer fraction of residue
and the 10 g sample of the residue appeared sufficient for quantitative
analysis of foraminiferids. Wetsieving of 10-times larger amount of
deposit made it possible to smoothen nonuniformities in distribution of
microfauna in a sample. The amount of residue and number of foramini-
ferids derived from every sample are given on graphs (figs 1d, f, 2d, f).
Because of technical reasons (scale of graphs) the results of calculation
for points situated very closely to each other on Figure 2 are summarized
and presented in the form of arithmetic mean. Samples yielding less than
10 foraminiferids are neglected in the graphs of faunal dominance.

LITHOLOGICAL CHARACTERISTICS

The studies (figs la, b, 2a, b) comprise deposits traditionally named
as “Qre-bearing clays” and occuring above Koscieliskie sandstones of the
Aalenian and Bajocian age and passing into carbonate Callovian deposits.
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Fig. 1. Geological section from borehole no 22 and results of studies a, stratigraphic subdivision, a, cyclothems and sedimentary complexes, a; depth in meters b; litho-
logical column: 1 clay shales, 2 clay-sandy shales, 3 silty shales, 4 silty-sandy shales, 5 sandstones, 6 sideritic mudstones and sandy siderites, 7 siderite nodules,
8 calicite nodules, b, location and numbers of samples, ¢ percentage of miliolids: ...... Ophthalmidium carinatum terquemi Pazdro, Ophthalmidium carina-
tum agglutinans Pazdro, — — — — Palaeomiliolina czestochowiensis Pazdro, d amount of residue after washing 10 g sample on mesh sieves with 0.06 mm aperture dia-
meter: — —— —total amount of residue, ——— grains 0.06—1.00 mm in diameter, € CaCO; content in per cents, f number of foraminiferids from 0.06—1.00 mm grain
fraction; calcareous foraminiferids, ——— — agglutinated foraminiferids; g: curve of dominance in foraminiferid assemblages, percentage of most common
individuals connected with continuous line, dots not connected with one another — cumulative percents of successive groups ¢ name of group dominant in a given
sample: e epistominids, m miliolids, n nodosarids, s spirilinids, z agglutinated foraminiferids, gs; total number of foraminiferids in a sample.

Note: on figs 1 and 2 instead of Cuiavian should be Kuiavian. On fig. le the plot should be prolonged to 1% of CaCOj in the last samples (nos 46, 47 and 49).
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Fig. 2. Geological section from berehole no 79 and results of studies. Explanations
as given in fig. 1.
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Ore-bearing clays are represented by clastic deposits: clays, clay-sandy
and silty-sandy shales, siltstones and fine-grained sandstones. Sideritic
nodules are found throughout the geological section and intercalations of
sidertic mudstones and sandy siderites —in some, sandy-silty parts of
the section. Discontinuous intercalations of argillaceous siderte are found
just above sandstones in basal part of the geological section.

In the course of detailed studies seven complexes were differentiated
in the geological section on the basis of changes in lithology.

Complex 1

Complex 1 is 26.5 m and 30.8 m thick in the vertical sections no 79
and no 22, respectively. It comprises clay shales with discontinuous inter-
calations of argillaceous siderites and siderite nodules in its lower part
and clay onales with lenticular accumulations of quartz sand and silt in
the upper part. The accumulations are usually monomineral, well-washed
and not cemented, becoming more and more numerous towards the top
of the complex. The accumulations of secondary pyrite are fairly nume-
rous in the intergranular spaces. The clay deposits consist mainly of
kaolinite whilst hydromicas occur in subordinate amounts.

Complex 2 :

Complex 2 is 32.4 m and 29.3 m thick in vertical sections no 79 and
no 22, respectively. It consists of silty and silty-sandy shales becoming
more and more sandy and richer in shell debris towards the top.
Channels made by burrowing organisms (of the endichnia type) are
fairly common in the upper part of that complex. Quartz and hydromicas
are main detrital components of that deposit whilst feldspars (ortho-
clase, microcline and albite), kaolinite and chlorites occur in subordinate
amounts. Heavy minerals are represented by tourmaline, zircon and
rutile grains. Epidote, staurolite and garnet occur in trace amounts.
Authigenic pyrite is mainly concentrated in shell infillings, spaces
between quartz grains and in infillings of the channels made by bur-
rowers. Siderite is here occasionally found, mainly in the form of in-
numerous nodules (vertical section no 22).

Complex 3

Complex 3 is 19 -m thick in both vertical sections. It begins with
well-sorted sandstones with calcite and siderite cement (e.g. 79/140 ).
These sandstones are rich in molluscan shell debris and echinoderm
fragments. Towards the top they pass into sandy siltstones in places
cemented with calcite and also rich in shell debris. Siltstones are inter-
calated with numerous sideritic mudstone layers. The degree of side-
ritization is highly variable. Sideritic mudstones usually display relicts
of sparry calcite (e.g. 79/126) or clay and silt matrix (e.g. 79/125, 124).
Sideritization also effected goethite ooids found in some samples of sandy

1) the first number represents number of borehoie, the second — number of
sample
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siltstone. The uppermost part of the complex 3 from the vertical section
no 79 is formed by very weakly sideritized clays intercalated by layers
consisting of large fragments of micritic and biomicritic limestones and
with accumulations of underformed goethite ooids, in some parts cement-
ed by sparry calcite. In the vertical section no 22 the intercalations of
sideritic mudstone are confined to lowermost and uppermost parts of this
complex.

Complex 4

Complex 4 is about 39 m and 37 m thick in vertical sections no 79
and no 22, respectively. It is formed by silty-sandy shales with in-
numerous intercalations of fine-grained sandstons. The composition of
detritial material is the same as in the complex 2. Deposits with indistinct
parallel bedding prevail in lower parts of this complex. Upwards, the
orginal texture of deposits is obscured by more intense bioturbations.
Secondary calcite cement occurs in sandstones and in some parts of silty-
sandy shales. Pyrite is concentrated in shells, infillings of channels made
by burrowers and spaces between quartz grains. In the latter case it is
often accompanied by calcite. The variability of the deposits of the
complex 4 in the vertical sections studied is limited to differences in the
mode of occurrence of siderite: in lower parts of that complex in the
vertical section no 22 there were found thin intercalations of sideritic
mudstone and in the vertical section no 79 — siderite nodules occuring in
situ or redeposited.

Complex 5

The complex 5 attains about 4 m in thickness in both vertical sections.
It comprises silty-sandy shales with intercalations of sandstones with
calcite cement (79/823 and sideritic mudstones (79/77). Deposits of this
complex are characterized by very common pelecypod shell debris and
‘echinoid fragments and very numerous burrowings. Intercalations of
sandy siderites with calcitized and kaolinized ooids as well as lumachelle
intercalations were found in uppermost parts of that complex in the
vertical section no 22.

Complex 6

The complex 6 attains about 66 m in thickness in vertical section no
79 and about 60 m in the section no 22. It comprises silty-sandy deposits
and displays a trend to increase in contents of sand-size debris towards
the tcp. Silty-sandy deposits forming lower part of this complex are
sometimes intercalated by fine-grained sandstones with good sorting.
Sandy deposits prevail in the upper part of that complex: sandstones
with calcite cement or clay-silty matrix. _

The siderite nodules mainly occur in sandy intercalations. They are
often enriched in pyrite in marginal parts of the concretions. In general,
sideritic nodules occurring in that complex differ from the remaining in -
marked enrichment in pyrite. The latter also occurs in siderite nodules
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of the septaria type and it forms small nodules in sandstone intercala-
tions of the uppermost parts of the complex 6.
Complex 7

The complex 7 attains about 19.5 m in thickness in both sections. It
comprises fine-grained sandstones with secondary calcite cement as well
as innumerous intercalations of sandy-silty shales. Sideritic mudstones
with goethite ooids (e.g. 79/18, 25a, 22/2) and sandy siderites (e.g. 79/22,
24b, 22/3, 4) occur in upper part of that complex. Goethite ooids and,
sometimes, irregular accumulations of goethite occurring in sandy-silty
shales are heavily deformed. Superficial ooids developed around quartz
grains are here the exception as they do not display any deformations.
The core of some ooids is built of coarse-platy chamosite. Detritial
material of shales comprises single fragments of sandstones with calcite
cement and micritic limestones. Sandy siderites intercalating these
deposits also yield goethite ooids which are, however, undeformed and
only occasionally sideritized (e.g. 22/3).

The petrographic characteristics of litological complexes indicate that
“the ore-bearing clays” are shallow-water, marine deposits formed of
weakly differentiated clastic material, mainly of quartz and hydromicas.
Granulation and composition of grains of these deposits indicate that the
material was derived from highly peneplenized areas and even from
scouring of bottom depgsites in the same basin. Abundant benthic fauna
(numerous shells and burrowings) as well as the presence of goethite
ooids in some horizons seem to evidence good aeration of the water in
the sedimentary basin.

The sequence of layers with contribution of sand-size grains gradually
increasing upwards and with numerous intercalations of sideritic mud-
stones and sandy siderites with accumulation of goethite ooids and
limestone debris at the top is twice repeated in the geological section.
This was accepted as a premise for differentiation of two cyclothems.
First of them comprises complexes 1-3 and its sedimentary sequence is
as follows: clay shales, clay-sandy shales, silty-sandy shales, sandstones,
sideritic mudstones, claystones with conglomerate intercalations and ac-
cumulations of goethite ooids. A gradual transition from pelitic deposits
through silty to sandstones presumably evidences slow increase in water
agitation, the maximum of which coincides with deposition of complex 3.
Psefitic detritus and goethite ooids were supplied with breaks in these
times and very slow deposition of clay material was favourable for early
diagenetic processes of sideritization of underlying deposits (Curtis and
Spears 1968, Sellwood 1971, Berner 1971, Garbowska and *.gcka 1974a).

The second sedimentary cycle comprises complexes 4-7 and its sedi-
mentary sequence is as follows: silty-sandy shales locally intercalated by
sandstones and sideritic mudstones or sandy siderites (complex 5),
sandstones, sideritic mudstones and sandy siderites with goethite ooids.
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The variability is here very similar to that of the first cycle. The lack of
clay deposits in lower part of the cyclotheme and predominance of sandy
deposits over silty seem to indicate higher-agitated sedimentary environ-
ment of the second cyclothem.

Similar variability of deposits is found in the Lias of the western
Europe. The repeated occurence of deposits: clays — siltstones — sands-
tones — carbonate rocks or ironstones is explained by Hemigway (1951),
Duff, Hallam and Walton (1967) and Wells (1960) by changes in basin
bathymetry connected with its shallowing. According to Hallam (1963,
1964) this variability may be connected with changes in sea level and
formation of condensed sedimentary sequence during progress of trans-
gression,

The cyclicity of sedimentation of the “ore-bearing clays” in the area
studied was undoubtedly connected with development of the trans-
gression in the country. Dadlez and Kopik (1972) emphasized gradual
oscillatory nature of that transgression. Oscillations were connected with
perennial shallowings and deepenings of the basin, accompanied by
decreasing and increasing extent of the sea, respectively. Oscillations of
such type are responsible for commonness of sedimentary sequences cor-
responding to reversed cyclothems in the Middle Jurassic according to
above mentioned authors. The sequences are characterized by gradual
passage from clay to sandy sediments. A rapid passage of Koscieliskie
Sandstones into clay deposits of the complex 1 may be related to a drastic
change in sedimentary conditions. The lowermost zone of the Kuiavian
(Strenoceras subfurcatum Zone) is lacking in the Czestochowa region
which may indicate even a short-time emersion of that region and sub-
sequent submersion long with a further progress in transgression in the
Garantiane garantiane Zone (Dayczak-Calikowska and Kopik 1976, Da-
dlez and Kopik 1975).

MICROPALEONTOLOGICAL. CHARACTERISTICS AND DEPENDANCE OF
FORAMINIFERID ASSEMBLAGES ON DEPOSITS

Benthic foraminiferids appear to be the main component of micro-
fauna in samples studied. Ostracodes are very rare, especially in the
deep section no 79. Small skeletal elements of echinoderms (crinoids and
echinoids) are very numerous in several samples. Calcareous foramini-
ferids markedly predominante in foraminiferid assemblages whilst agglu-
tinated forms are confined to clay deposits from the lowermost part of
the geological section (complex 1) and are only occasionally found and
never in larger amounts in higher parts of the section. Agglutinated
forms are somewhat more common in the vertical section no 22 than in
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the section no 79. Mainly represented families are Epistominidae (genera
Epistomina, Garantella and Reinholdella) and Miliolidae (Ophthalmidium
and Palaeomiliolina) whilst the representatives of the families Nodo-
sariidae and Spirillinidae predominate in foraminiferid assemblages from
innumerous some samples only.

" Foraminiferid tests are commonly well-developed, smooth and glitter-
ing, relatively well-preserved and not heavily ornamented and normal
in size. Tests derived from samples cemented with either calcite or
siderite are here the exception as they are opaque and corroded. Pheno-
mena of regeneration of broken tests of miliolids are fairly common in
some samples and primarily those derived from the complex 3. Agglu-
tinated foraminiferids belong to genera with simple structure of test and
specimen with highly complex structure are very rare.

Distribution of foraminiferids in the vertical section is highly uneven,
ranging from 0 to 3500 individuals per 10 g rock sample in vertical
section no 79 and to about 14000 individuals per 10 g rock sample in the
vertical section no 22. Deposits penetrated by borehole no 22 yield richer
foraminiferid assemblages than those penetrated by borehole no 79, as
73637 foraminiferids were found in 48 samples from borehole no 22 and
44339 foraminiferids in 137 samples from borehole no 79.

In order to trace dependence of foraminiferids on the nature of rock
the number of foraminiferids, amount of rock residue of wet-sieved
samples and content of calcite carbonate were plotted on graphs (figs 1
d-f, 2 d-f). The residue fraction with grain diameter ranging from 0.60
to 1.00 mm roughly reflects the content of sand-size fraction into which
fall the foraminiferids gathered. The fraction exceeding 1.00 mm in
diameter mainly comprises coarser quartz grains, not desintegrated rock
fragments and remains of animal skeletons.

Despite of apparent monotonous development of deposits studied there
are numerous sharp breaks of the curves on plots. It should be noted
that the curve of the number of foraminiferids makes greater and more
numerous oscillations than the curve of residue. The maxima of total
amcunt of residue coincide with samples of rock cemented with siderite
and/or calcite or with samples of nodules (e.g. 79/36, 109, 22/8, 30, 34, 35).
The maxima are not correlated with the maxima in number of fora-
miniferids but they often rather with minima. (e.g. 79/33—36, 109, 122—
126, 140—141, 22/8, 14, 30, 34). This is primarily connected with the fact
that it was usually impossible to macerate and thus to obtain microfauna
from siderite nodules and deposits heavily cemented with calicite.

The peaks in number of foraminifierds not always coincide with
peaks in amount of finer fraction of the residue (0.06—1.00 mm). The
two curves are not similar to one another despite of the fact that the
foraminiferids covered by the analysis were gathered from this fraction.
The lack of any distinct dependence of the number of benthic forami-
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niferids on granulation of deposits indicates that foraminiferid tests were
not brought together with detrital material but are rather autochtoneous.

The attempts to correlate the number of foraminiferids and the con-
tent of calcium carbonate in deposit were the most numerous but their
results seem to be contradictory (e.g. Groiss 1970, Wernli 1971, Joa-
chim 1970). In order to test whether or not this correlation is valid in
the case of the Czestochowa area CaCO, content was measured in most
samples from borehole no 22 and in several samples from borehole
no 79 (figs le, 2e). The plot of CaCO,; content versus the number of
foraminiferids found in a given sample does not reveal any distinct cor-
relation. A small number of calcareous foraminiferids usually coincides
with high contribution of CaCO, except for the sample no 22/27 which
is surprisingly rich in both foraminiferids (about 14000 individuals) and
CaCO; (about 24%0 CaCO,). The sample is also very rich in calcareous
fragments of echinoids. It appears that CaCO; content is rather cor-
related with contribution of coarse fraction in the residue (figs 1d, e,
2d, e) which evidences that the amount of CaCO, in the rocks studied
does not depend on contribution of foraminiferid tests and other calca-
reous bioclasts but rather on the presence of secondary calcite cement.
It may be stated that calcareous foraminiferids are very scarce in almost
noncalcareous clay deposits of the complex 1 in the vertical section as well
as in deposits very rich in calcium carbonate (complex 7). In turn,
a larger number of foraminiferids is connected with moderately high
content of calcium carbonate. Foraminiferids are relatively scarce in
lower parts of both geological sections (complexes 1 and 2) which are
formed by strongly clay deposits poor in CaCO; and most abundant in
middle parts of the geological sections (complexes 3-4) characterized by
predominance of silts and by highly variable calcium carbonate content.
The number of foraminiferids decreases once more in upper parts of the
geological sections (upper part of complex 6 and complex 7), where there
is a marked increase in contribution of both sand fraction grains and
CaCo;.

Attemps were made to use quantitative and qualitative change of
foraminiferid assemblages in the vertical section for reconstruction of
bathymetry and transgressive trend with the use the methods of faunal
dominance described by Walton (1964). Such logs are shown on figs 1g
and 2g. The ecological studies of recent foraminiferid assemblages have
shown (Walton 1964) that dominance, i.e. a predominance of number of
individuals of given species or genus or group expressed in percent, is
inversely proportional to faunal variability expressed by number of
species or systematic groups in the assemblage. The dominance is at
present found to be the greatest close to the shore, in shallow-water con-
dition, becoming less clear towards the open sea up to the slope of conti-
nental shelf. It follows that the trend to increase of dominance among
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benthic foraminiferids indicates shallowing of epicontinental sea in the
case of both recent and ancient deposits.

Figures 1g and 2g present share of most important groups in fora-
miniferid spectrum (in percents) under consideration. These groups in-
clude: miliolids (abbreviated as m), epistominids (e), spirillinids (s), nodo-
sarids (n) and agglutinated forms (2). ‘

In foraminiferid assemblages from the vertical sections it is possible
to distinguish 4 periods of the strongest dominance of:

1 — agglutinated forms (z) at the base of complex 1
2 — miliolids (m) in complex 3

3 — epistominids (e) at the base of complex 6

4 — nodosarids (n) at the base of complex 7

A weakening of dominance in foraminiferid assemblages is marked in
complex 2, 4, 5 and 6, but even there it is possible to note some oscilla-
tions of the curve especially in the geological section no 79.

The analysiis of dominance curves has shown that complexes 3 and
7 as well as lower parts of complexes 1 and 6 originated under the con-
ditions of maximum shallowing of marine reservoir in this region. This
conclusion is consistent with results of petrographic studies of deposits
of complexes 3 and 7 but not 1 nor 6. Complex 1 yields assemblage
almost exclusively consisting of primitive agglutinated forms which may
evidence marginal-marine environment (Walton 1964). This may be ex-
plained by a reaction of foraminiferids to environmental changes. Micro-
fauna from basal parts of the complex 1 was related to the beginnig
of a great transgression from the Garantiana garantiana Zone (Dayczak-
Calikowska and Kopik 1976) and the change in its nature was delayed
in relation to changes in deposits. Similarly, a short-term shallowing
displayed by complex 5 evoked a reaction of microfauna with some
delay as the latter was marked not before the base of the complex 6.
A concordance of changes in microfauna and deposits is observed only
in the case of stronger and prolonged shallowings such as those from
the complexes 3 and 7. Small oscillations of dominance curve are fairly
common, evidence slow, insignificant oscillations in depth of the reservoir
which was characterized by mobile bottom floor during the Middle
Jurassic and oscillatory nature of the sea (vide op. cit.).

The course of dominance curve for the two geological sections gives
support to the differentiation of two cyclothems.

A general distribution of dominating foraminiferid groups is very
interesting. In both geological sections, irrespectively of the degree of
dominance, agglutinated forms prevail in lower parts, miliolids and later
epistominids in the middle and nodosarids in upper parts. The predo-
minance of spirilinids was found only in the case of a few samples from
the vertical section no 22.

7 Acta Palaeontologica Polonica No. 1/78
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STRATIGRAPHY

The stratigraphy (figs la, 2a) of the geological sections, studied was
established on the basis of correlation with neighbouring deep sections
from Klobuck and Iwanowice Wielkie (Znosko 1954, Deczkowski 1960).
The names of stages are accepted after Resolution of I-st Jurassic
Colloquium in Poland in 1964 (Kotanski and Znosko 1967) and justifica-
tion given by Kopik and Znosko (1968). The name Kuiavian, correspond-
ing to the Upper Bajocian of the international stratigraphic scheme,
was accepted in the edition “Geology of Poland, Stratigraphy, Mesozoic”
published in 1973 (English version 1976) by the Geological Institute, Wy-
dawnictwa Geologiczne, Warszawa.

The material studied confirmed stratigraphic applicability of miliolids
for zonation of ore-bearing clays in Poland (figs lc, 2¢). Ophthalmidium
carinatum terquemi Pazdro is known from the Kuiavian where sometimes
occur in masses, and only occasionally passes to younger strata. Ophthal-

‘midium carinatum agglutinans Pazdro is common in the Kuiavian and
lower Bathonian but becomes less numerous than: Palaeomiliolina czesto-
chowiensis Pazdro in the Middle and Upper Bathonian. The latter is
known from the whole Middle and Upper Kuiavian and Bathonian of Cze-
stochowa area but it did not prevail quantitatively before the Middle and
Late Bathonian (Pazdro 1959). Therefore the statement of Malecki (1971)
that Palaeomiliolina is most common in the Upper Kuiavian of the Czesto-
chowa area seems unsubstantiated. It is not exluded that Malecki assigned
to Palaeomiliolina czestochowiensis anomalously coiled representatives of
Ophthalmidium carinatum terquemi which are usually common in the
Upper Kuiavian (Pazdro 1958).

The Lower Kuiavian is differentiated taking into account dominance of
agglutinated forms, lithology and roughly uniform thicknesses in neigh-
bouring deep sections.

The Upper Bathonian is differentiated on the basis of correlations with
neighbouring deep sections and a strong predominance of Palaeomiliolina
upon Ophthalmidium.

CONCLUSIONS

(1) The deposits studied originated in very shallow, oxidizing marine
environment. The sedimentation was mainly finely-clastic, clay-silty and
sandy. The shallow-water nature of this sedimentary environment is evi-
denced by: structure and texture of deposits, mass occurence of miliolids,
small variability and large dominance in foraminiferid assemblages,
simple structure of walls of agglutinated foraminiferids, occurence of
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goethite ooids in some parts of the geological sections. Oxidizing nature
of the environment is shown by rich organic life, mass occurrence of
calcareous debris of benthic organisms. The autochtoneous character of
the latter is evidenced by good preservation of foraminiferid tests and
no correlation between number of foraminiferids and granulation of de-
posits. The lack of correlation between number of foraminiferids and
nature of deposits was also shown by statistic studies (Garbowska and
Lacka 1974b). A temporarily higher water energy is reflected by the
occurrence of conglomeratic intercalations in some parts of the geological
section and the phenomena of regeneration of broken tests of miliolids
which are especially commmon in most extremely shallow-water deposits.
The regeneration of tests is fairly common whilst broken tests occur in
negligible amounts if ever which indicates that miliolids were not trans-
ported along with detritial material but rather lived in agitated waters
in that area. _

The mode of occurrence of pyrite, siderite and inorganic calcite evid-

ence their early diagenetic origin. Spatial relations between pyrite and
calcite and siderite suggest that siderite was usually formed after calcite.
The latter was being formed almost simultaneously or somewhat later
than pyrite. Diagenetic origin of pyrite and siderite as well as a low
variability in the content of Corg and pyrite (about 1%0 and 1.2%o, respec-
tively) throughout the geological section (Garbowska and Liacka 1974b) do
not evidence reducing conditions in sedimentary environment from this
part of the reservoir in the Middle Jurassic times.
(2) Taking into account lithological differentiation the geological section
is divided into 2 cyclothems and 7 sedimentary complexes. The cyclothem
I corresponds to the Kuiavian and comprises 3 complexes of clastic deposits
becoming more and more sandy towards the top. The uppermost complex
3 comprises deposits formed in the highest energy environment in times
of maximum shallowing of the reservoir.

The cyclothem II corresponds to the Bathonian and comprises 4 com-
plexes of deposits close to the cyclothem I in variability but differing in
higher content of sand-size grains. Coarser-grained deposits predominate.
The nature of deposits evidence higher water agitation and numerous
periods of serious shallowing (complex 5). This cyclothem, similarly as the
former, ends with a maximum shallowing (complex 7).

(3) The conclusions drawn from lithological analysis are supported by the
results of analysis of curve of dominance in foraminiferid assemblages.
Peaks in dominance coincide with periods of shallowing. The correlation
of dominance peaks with these periods is incomplete because of delayed
reaction of microfauna on changes in sedimentary environment: a change
is first marked in deposits and later in foraminiferid assemblages.

(4) There is no correlation of the number of foraminiferids with CaCO,
content of rock. Migration of Ca®t in deposits obscures orginal pattern

7
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of concentration of this element. A large number of foraminiferids very
rarely coincides with high content of this element in deposit.

(5) Regularities in qualitative and, quantitative distribution of miliolids
found in the geological sections studied seem to be the same as in other
deep sections from the Czestochowa area (Pazdro 1954, 1959). This con-
firms stratigraphic value of these foraminiferids.

(6) Upper boundaries of the Kuiavian, complex 3 and cyclothem I closely
coincide in the geological sections studied. It follows that biostratigraphic
and lithostratigraphic boundaries are here concordant.

(7) Microfauna is more numerous in the vertical section no 22 than the
vertical section no 79 which may be explained by smaller thickness of
strata in the former; in turn larger number of agglutinated foraminiferids
found in the vertical section no 22 may be explained by smaller depth
of water.

(8) A higher total thickness of deposits in the vertical section no 79 is
consistent with a general distribution of facies in this area and an increase
in thickness of the Middle Jurassic deposits towards the north-west (Ro6-
zycki 1960, Deczkowski 1960, 1976).

Polska Akademia Nauk
Zaklad Nauk Geologicznych
Al. Zwirki § Wigury 93
02-089 Warszawa
February, 1977
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JADWIGA GARBOWSKA, BOZENA EACKA I OLGA PAZDRO

UWAGI O ZWIAZKACH MIKROFAUNY Z OSADAMI W DOGGERZE
OKOLIC CZESTOCHOWY

Streszczenie
Zbadano metodami petrograficznymi profile doggeru z dwoch wiercen na NW

od Czestochowy. Tzw. ,,ily rudono$ne” sg osadami drobnoklastycznymi, ilasto-mul-
kowymi i piaszczystymi. Wydzielono w nich 7 komplekséw w dwéch cyklotemach,
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I w kujawie, II w batonie, na podstawie zré6znicowania litologicznego i dwukrot-
nego powtoérzenia sie sekwencji osadéow o wzrastajgcym zapiaszczeniu. W gérnych
partiach tych cykloteméw wystepuja skupienia ooidéw getytowych i okruchy skat
weglanowych. W calym profilu wystepujg konkrecje syderytowe, wkladki osadéw
zsyderytyzowanych, a w najnizszych warstwach wkladki syderytéw ilastych.

Badane osady tworzyly sie w plytkomorskim, utleniajgcym, okresowo do§é
ruchliwym §rodowisku, o czym $§wiadczg struktury i tekstury skal, ooidy getyto-
we, wkladki zlepiencéw, liczne wapienne szczgtki organizméw bentonicznych, mala
zmienno§é a duza dominacja w zespolach otwornic, prosta budowa §cian otwornic
aglutynujacych, masowe wystepowanie miliolidéw. O ich wystepowaniu in situ
$wiadczy brak korelacji liczby otwornic z uziarnieniem osadu, dobry stan zacho-
wania skorupek, zjawiska regeneracji polamanych skorupek miliolidéw. Okresowe
nasilanie sie tych wskaznikéw §wiadczg o oscylacyjnym charakterze zbiornika,
sptycaniu i poglebianiu, zwigzanym z rozwojem transgresji morza (Dadlez i Kopik
1975 i inni).

Analiza wykresu dominacji w zespolach otwornicowych pozwala réwniez na
wydzielenie 2 cykli, a szczyty dominacji przypadajg na maksymalne splycenia
zbiornika. Niezaleznie od stopnia dominacji stwierdzono 4 jej okresy: w dole profili
otwornice aglutynujgce, wyzej miliolidy, potem epistominidy, a w gérze nodosariidy.

Goérna granica kujawu, z zasiegu Ophthalmidium carinatum terquemi Pazdro,
kompleksu 3, cyklotemu I i szczytu dominacji zgadzajg sie Scifle ze sobg w oby-
dwéch profilach. Granica litostratygraficzna jest tu zgodna z biostratygraficzna.

Czasem mikrofauna reaguje na zmiany warunké6w $rodowiska sedymentacyjne-
go z opobznieniem. Najpierw zmiany zaznaczajg sie w osadzie, a potem w mikro-
faunie (np. krétkotrwale splycenie w kompleksie 5, a wzrost w dominacji u dolu
kompleksu 6, lub silne sp_chenie ponizej kompleksu 1, a szczyt dominacji w dole tego
kompleksu).

Wykresy residuum skalnego po szlamowaniu proébek, zawarto§ci CaCO;, liczby
otwornic i dominacji otwornicowej wykazujg slabsze lub silniejsze oscylacje, ale
brak jest zgodno§ci miedzy nimi. Czesto tylko krzywe residuum wykazujg dodat-
nigq korelacje z zawartosciag CaCO;, a ujemng z liczbg otwornic, co §wiadczy o tym,
ze niektére partie osadu zostaly silnie zcementowane spoiwem wapnistym, ktére
utrudnilo maceracje prébek.

Chronologiczne rozprzestrzenienie jako$ciowe i ilo§ciowe miliolidéw wykazuje
takie same prawidlowo$ci w badanych profilach jak w innych profilach doggeru
rejonu czestochowskiego (Pazdro 1954, 1959). Potwierdza sie ich uZzyteczno§é straty-
graficzna.

Znacznie wieksza ogélna liczba otwornic w profilu nr 22 niz w profilu nr 79
jest spowodowana redukcjg migzszo§ci osadéw w tym obszarze ku poludniowemu
wschodowi, a wieksza liczba ‘otwornic aglutynujacych moze §wiadczyé o plytszych
wodach.
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SJABUTA TAPEOBCKA, BOXEHA JIOHIIKA, OJBrA ITA3LPO

3AMEYAHUSA O CBA3UM MUKPOPAVHEI C OTJIOXEHMAMHU
B JOITEPE OKOJIO YEHCTOXOBBEI

Pe3ziome

Brinm ucciaenoBaHb! neTporpaomMyecKuMMyM M MMKPONAJEOHTOJIOTMHECKUMU METO-
namm npochuim porrepa ABYX CKBazKe€H Ha ceBepo-3amazie oT YeHCTOXOBBI TaK Ha3lbl-
BaeMble ,,pPYAOHOCHBLIE IJIMHBLI’ ABJIAIOTCA MEJKOKJACTUYECKMMM, TJIMHOAJEBPUTOBLIMU
M NeCYaHbIMM OTJIOKEeHMAMM. Vi3 BMX BbIJeJIeHO 7 KOMIIJIEKCOB B ABYX LMKJOTEMAX:
I— B kyaBe, Il — B Oare, Ha OCHOBE JIMTOJIOTMUYECKO HEONHOPONHOCTU ¥ ABYKPATHOTO
NOBTOPEHNsA CEKBEHLIMM OCAJKOB C YBEJMYMBAIOIMMCA [IeCYaHbIM 3aHOCOM. B BepxHUX
YacTAX 9TUX LMKJOTEM HAHOCATCA CKONJEHUA TeTUTOBLIX OOUIOB M OGJOMKM KapGo-
HaTHBIX NOpoA. Bo BcéM npochmiie BBICTYNAIOT CUAEPUTOBLIE KOHKpPELUMM, NMPOCJIOMKMU
CUAEPUTOBBIX aJEBPUTOB M MNEILAHUCTBIX CUAEPUTOB, 4 B CaMbIX HMUIKHMX HACTAX —
NPOCJIONKYM TJIMHUCTBIX CHUAEPUTOB.

HccaenoBaHHbIE OTJOXKEHMA oOpa3OBajluCh B MEJKOBOAHOIN, MOPCKON, OKMCJISIO-
HI€I M, YAaCTUYHO, NOBOJILHO ITOJBMIKHOM Cpele, Ha NTO YKa3bIBAe€T CTPYKTYpPa M TeK-
CTypa NOPOJ, TeTUTOBBIE OOMABLI, ITPOCIOVMKMU KOHIJIOMEpaTa, MHOIOYMCJIEHHbIE M3BECT-
KOBBI€ OCTaTKM OEHTOHHBIX OPraHM3MOB, MaJlad M3MEHYMBOCTbL M GOJIBLIOE JOMMHUPO-
BaHME B KOMIUIEKCaX opaMuHH(ED, NPOCTOE CTPOEHME CTEHOK AarrJIIOTHMHUDYHOLMX
dopammHaNdep, YacTo BeTpedarmmecs muamonupbl. Ha ux cymecrBoBauyue B dopme
,»in Situ” yKa3bIBaeT OTCYTCTBME KOPpeNALMM MEeXRAY KOoJIudecTBOM opamMuumcep
¥ 3€PHUCTOCTBHI0 OCAZIKOB, XOPOLIO COXPaHMBLIMECH PAKOBUHBI, a TaKikKe ABJCHHE De-
reHepauuM CJHOMAHHBIX PAKOBUHOK MUAMOJNMZOCB. Ilepuogmueckoe yrBeNudeHue ITUX
roxKasaTesell YKa3bIBAET Ha OCLHUIJIALMOHHEBIN XapakTep bacceriHa, obMesieHnsa u yrayo-
JIeHUA, CBA3aHHbLIE € pa3BuTHMEM TpaHcrpeceun mopa (Dadlez m Kopik 1972, 1975
n ap.).

AHanu3 rpacdmKa HJOMMHMPOBAHMA B KOMIJIeKcax ¢hopamuHucep NO3BOJUI TaKzKe
BBIAECIUTEL 2 LIMKJIA, HAanOOJIbIllee AOMMHMPOBAHME NPUXOJUTCH HA MaKcUMMaJbHoe 06-
MmeneHne 6GacceitHa. He3aBMCMMO OT CTeleHM JOMMHMPOBavusA OOHapyzeHo 4 ero
nepMona; BHU3Y NpodoMiIA — arrdoTHHUPYIOLMe ¢(opaMuMHUM@EpPEI, BbILIE — MMJINO-
JNABI, 3aTeM SMUCTOMMHMIBI, @ HaBEPXY — HOAOCAPUMABI.

BepxHAA rpauuua KyAasa, MecToHaxoxaeune Ophthalmidium carinatum terquemi
Pazdro romiiekca 3, LMKJIOTEMbI 1 M MaKCMMYMBI NOMMHMPOBAHMA TOYHO COBINAAAIOT
IAPYr ¢ APYroM B ABYX npoamaAax. Jiutocrpaturpaduyeckad rpaHuua B 3TOM ciydae
corJyiacyerca ¢ buocTpaTurpadnyecKon.

Unorma MmkpodayHa pearMpyeT Ha M3MEHEHME CEAUMEHTALMOHHBIX YCJIOBMIA
cpenbl ¢ onazxaHMMeM. BHavasle M3MEHEHUS HaMeE4daloTCA B OcajKe, a IIOTOM YXKe
B MUKpodpayHe (HAMNp. KOPOTKOBPEMEHHOe oOMeJieHMe B KOMILJIEKCe 5, M yBeJl4eHue
JNOMMHUPOBAHUA BHM3Y KOMIUIeKca 6, MJaM pe3roe oOMeseHMe HMXKE KoMIlekca 1

If MAGKCMMYM JOMMHMPOBHAaMA BHU3Y 3TOro KOMILJIEKCa).
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T'pacdMryM 0CTAaTKOB MOPOA IOC)e NPOMBIBRU 11pob, copgepxanue CaCO;, KonmyecTsa
dopamMuumucep M OMMHUPOBaHMe popaMuHudep YKa3bIBAIOT Ha MAaJyl MU OOJb-
LIYI0 OCLIMJIJIALMIO, HO HE CYUIECTBYEeT MeXKJYy HMMM COIJIACOBAHHOCTBL. JacTO TOJBKO
KpPUBBIe IpacdMKOB OCTATKOB IOPOJ MMEIOT NOJIOKMUTEJbHYK) KOPPEeNALMIO C CoaepIra-
Huem CaCOj;, a oTPHULATENLYIO ¢ KOJMYeCcTBOM (popaMuMHMMDED, YTO YKa3bIBAET Ha TO,
YTO HEKOTODBIE NAPTUM OTJOXKEHWM ObIIM CUIBHO CLIEMEHTHMDOBAHBL! M3BECTKOBLIM Ii€-
MEHTOM, YTO IPENATCTBOBaJO Mauepaumu npob. KadyecTBeHHOe M KOJUYECTBEHHOE
XPOHOJIOTMYECKOE PACHNPOCTPaHEHMEe MMIMONKMAOB BBIABJSET TAaKMe 2Ke CaMble 33aKO0-
HOMEPHOCTM B MCCJIEJOBAaHHBIX NPOMUIAX, KaK U B JPYIMX NpodUIAX AOrrepa paitoHa
YencroxoBbl (Pazdro 1954, 1959), nmonTBep:RaaeTcsa MX cTpaTturpadmdeckas ITPUTO-
HOCTb.

3HauuTenbHo GosablIoe 00lee KomuyecTBO hopamuumdcep B npodpuie Ne 22, yem
B npodniie Ne 79 BbI3BaHO YMEHbILIEHHMEM MOLIHOCTH IJIACTA B 3TOM DalioHe B CTOPOHY
Oro-BOCTOKA, a YBEJIMYEHME KOJMUYECTBA armIloTMHMpyolux gopamuaudep MoxKeT
YXa3bIBaTb HA MEJNKOBOJLE.



	00091
	00092
	00093
	00094
	00095
	00096
	00097
	00098
	00099
	00100
	00101
	00102
	00103
	00104
	00105
	00106
	00107
	00108
	00109

