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RNDr. Jén Kysela (1950 —1985), mlady slovensky geolég, vyznadoval sa mimoriadnym
nadanim a pracovitostou. Upozornil na seba uZ ako posluchdaé 1. roénika geolégie
vlastnymi vyskumami z okolia Ziliny, odkial' bol roddkom. V roku 1974 ukoné&il vysoko-
skolské stadium na Prirodovedeckej fakulte UK v Bratislave. Jeho diplomovéd a najmd
rigoré6zna prdca z roku 1975 ,Geologické pomery bradlového pdsma medzi Zilinou
a Hridovskym Podhradim”, za ktor( ziskal titul doktora prirodnych vied, boli prisl'u-
bom, Ze na vyskumné pole vstupuje prislusnik mladej generdcie, ktory bude schopny
obsiahnut, pochopit a zvlddnut najzloZitejsi Gsek Zdpadnych Karpat — pieninské
bradlové pésmo.

Nastipil do Geologického Gstavu Dionyza Stdra v Bratislave, kde v rokoch 1974 — 1976
pracoval v oddeleni inZinierskej geolégie na zostavovani inZinierskogeologickych mdp.
Tu dobre uplatnil svoj komplexny pohlad na terén. Od roku 1977 za&al pracovat
v oddeleni vyskumu hlbinnej stavby, zameranom na vyhl'adavanie perspektivnych $truk-
tar pre vyskyt ropy a plynu. Tu sa plne rozvinuli jeho schopnosti viest kolektiv pri
vyskumnych dlohéch. Jeho skromné vystupovanie, priatel'sky vztah k spolupracovnikom
sa spdjali s dokonalymi zna!ostami od mikropaleontolégie, cez sedimentolégiu, strati-
grafiu, tektoniku aZ po problémy genézy a akumulécie Zivic a technolégiu ich doby-
vania. Dvere na jeho pracovni sa takmer nezatvérali; bol potrebny mnohym, lebo
vedel vytusit sdvislosti, poradit, inSpirovat.

K jeho vyznamnejSim prdcam patria ,,Geolégia a tektonika pieninského bradlového
pdsma a maninskej jednotky medzi Zilinou a Povaiskou Bystricou (s R. Marschalkom,
publikované v zborniku ,Tektonické profily Zdpadnych Karpdt", GUDS, 1979). Sedimen-
tologicka problematiku tej istej oblasti uverejnil spolu s R. Marschalkom v roku 1980
(Zépadné Karpaty, sér. Geol. 6). StratigrafickG problematiku ddnu \a montu maninskej
jednotky a otézku laramského vrasnenia riesil spolu s J. Salajom, V. GaSparikovou
a A. Beganom v roku 1978 (Geol. Prdce, Spravy 70); velmi potrebni litostratigraficka
klasifikaciu vrchnokriedovych sedimentov maninskej jednotky publikoval spolu s R. Mar-
schalkom a O. Samuelom v roku 1982 (Geol. Prdce, Sprévy 78). Jeho prispevky ndjdeme
v poéetnych vytlagenych exkurznych sprievodcoch ku konferencidm a sympézidm. Bol
autorom a spoluautorom takmer tridsiatich vyskumnych sprdv. Posmrtne bola publi-
kovand vyznamnd prdca, ktorG pripravil so svojim kolektivom: ,Reinterpretdcia geolo-
gickej stavby predneogénneho podloZia slovenskej &asti viedenskej panvy" (Zdp.
Karpaty, sér. Geol. 11, 1988).

V tomto zviizku (sér. Geol. 13) predkladdme podstatna &ast jeho ukon&enej kandi-
déatskej prdce pre dosiahnutie titulu kandidéta vied. RNDr. Jén Kysela ako obvykle
nevdhal prijat pre aSpirantiru novia tému, ekonomicky ddleZitd, problematiku, s ktorou
sa doteraz na Slovensku nikto nezaoberal: genézu pérovitosti v karbonatickych horni-
nédch, najméd v hlavhom dolomite a litavskych vdpencoch, najddleZitejSich kolektoroch
viedenskej panvy.

RNDr. Jén Kysela sa nikdy nevyhovéral na svoje krehké zdravie. V roku 1985 ho
smrt néhle a neo&akdvane vyrvala z kruhu rodiny a jeho spolupracovnikov, pre ktorych
ostane vzorom. '
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Zapadné Karpaty, sér. geolégia 13, p. 9—142, Geol. Ust. D. Stidra, Bratislava, 1988

Microfacies, porosity types of the Leitha limestones
and Upper Triassic dolomites underlying the Vienna basin

Introduction

The Vienna basin and its pre-Neogene underlier is one of the {traditional
regions of the exploration and exploitation of hydrocarbons in Czecho-
slovakia. At present it is valuated as most perspective for the occur-
rence of their further industrial resources. :

A part of the deposits in the Neogene flling of the basin and the
majority in the underlier as well as the perspective zones are bound
to carbonate rocks. Although we have relatively precise knowledge on
their geological knowledge, we have paid insufficient attention to the
genesis of the pore system, thus to the origin of the carbonate collector
so far. Its presence is, however, one of the necessary presuppositions
of formation of deposits, where distinguishing of the porosity character
and processes resposible for its formation together with determination
of the stage, in which the evolution of porosity ceased, is of indubitable
importance for finding out the most favourable collector zones below
the surface. i

The study of former pore spaces in carbonates, however, equally
contributes to clearing up of their geological history, summarizing de-
position and post-deposition diagenetic processes.

Regarding to practical application of this knowledge in the search
and exploration of hydrocarbon deposits I focused on the study of two
verified and furthemore perspectivite types of carbonate collectors —
the Leitha limestones from the filling and Upper Triassic dolomites
from ithe underlier of the basin.

Introducing this study .it was necessary to solve terminologic
problems as in the Slovak geological literature special terms from this
sphere, known abroad already for more than 10 years, have not been
used so far.

The survey of Slovak terminology of the fundamental types of poro-
sity, individual stages of their origin and other special concepts I men-
tion in the Slovak text. It is completed by photographic documentation
of porosity and its genesis from the Leitha limestones, Hauptdolomite,
Dachstein dolomite and from rocks of Inner-Carpathian nappes.

It is my kind obligation to thank both my teachers — Prof. Milan

9



Misik, DrSc. and Dr. Milo§ Rakis, CSc., who took over the training
obligations after departure of Prof. M. Mi§ik for expert activity, for
attentive leading, valuable advice and consultations to the problem of
porosity as well as for lending of literature difficult to access. I am
indepted with thanks to Prof. M. MiSik for providing the photograpic
material of some rare types of porosity from rocks of the Inner-
Carpathian nappes.

Thanks to understanding of the workers of the MND (Moravian Oil
Mines), Hodonin, I could study the geological material from boreholes
at the localities Lab, Lednice, Tynec as well as from boreholes into the
underlier of the Vienna basin and a part of their material jof thin sec-
tions from the last mentioned areas. For providing this material I am
mainly indebted to [RNDr. R. Jifi¢ek, CSc., B. Jandovd and RNDr. M. Za-
drapa.

For determination of the paleontological material (of coralline algae)
I am thankful to Doc. RNDr. A. Schalekové, CSc.

Material and applied methods

The studied material comes from boreholes of prospecting, preliminary
and detailed exploration of oil and natural gas and from the borehole
of hydrogeothermal exploration, a part of the material, for comparison,
I took from outcrops at the margin of the Vienna basin (see Text-figs
1 and 13).

The most complete material from the Leitha limestones I obtained from
borehole Lab—129, in which the deposit part of the collector was cored
continuously with the purpose to obtain a survey of collector properties
for the needs of construction of industrial gas reservoir. The borehole
was drilled in the year 1979 and in the time of sampling (1981—1982)
the drilling cores were still preserved in a good state.

The remaining samples from this locality are from drillings of de-
tailed exploration drilled in the 50-ties and the first half lof the 60-ies
(Lab 37, 41, 44, 82, 100). Coring of the collector rock was carried out
in intervals (see Text-figs 3—5). At presents the cores are preserved
as relicts only. The density of sampling also corresponds to this circum-
stance. I obtained sporadical samples of limestones from boreholes
Lednice — 5, Tynec — 51, Tynec — 73. The comparative material from
the surface is derived from the localities RohoZnik — quarry at the SW
slope of Vajarskd, Devinska Nova Ves — Sandberg, above the quarry
and from the locality Ddbravka.

From the aspect of genesis and types of porosity I studied Upper
Triassic dolomites in boreholes of prospecting investigation for oil and
natural gas (Sastin — 12, Lak$arska Nova Ves — 7, Zdvod — 73, Lab —

10



115) and in the borehole of hydrogeothermal investigation RGL—2
{compare Text-figs. 13, 14]).

From the Leitha limestones of borehole Lab — 129 I took samples
within the range of intervals of 0,5—1,5 m. I used one half of the core
sample for the study of lithofacies and macroporosity, the second half
I employed for preparation of standard thin-sections — for the study
of microfacies and microporosity, for determination of the mineralogical
composition by X-ray analysis, for chemical analysis and determination
of the insoluble residue. The thin-sections and analyses were prepared
or made at the Dionyz Star Institute of Geology (GUDS). In case of
sufficient material I provided from equal samples to the laboratories
of the MND Hodonin for determination of porosity and permeability.

An equal method, when also regarding to the scarcity of material
in closer range of determinations, I applied in the study of organogenic
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Text-fig. 1 Map of localities studied of Leitha limestones (compiled by J. Kysela, 1984,
S = 1:400000). [
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limestones from other boreholes at the localities Lab, Tynec and surficial
localities at the periphery of the Slovak part of the Vienna basin.

I studied the microporosity and carbonate cement by scanning elec-
tron microscope JSM—U; at the GUDS Bratislava. I used two kinds of
samples; unetched and etched. In the first case they are fragments of
rock with fresh fracture or cut surface, in the second case I etched
the fragments 30 secs. in 5 % solution of HCl. The second way of pre-
paration is suitable for the study of processes of poronecrosis in the
advanced stage of lithification.

In the study of distribution of dolomite in the Leitha limestones I used
colouring tests on thin sections and polished sections according to re-
cipes of G. Friedman (1959), B. Evamy (1963) mentioned ge-
nerally in R. Carver ed. (1971).

In concrete case I used combined colouring matter for calcite, ferrous
calcite and dolomite, consisting of red alizarine-S and potassium
ferricyanide. Calcite without Fe?* content is coloured red, calcite with
low Fe?+* content is coloured light-violet and calcite with higher
Fe2* content is coloured violet. Dolomite without Fe?* remains unco-
loured, dolomite with Fe?* content is coloured blue. This colouring
test can also be used for thin sections pasted by Canada balsam, which
is not corroding. It may be used for indirect establishing of dolomite
distribution (compare photogr. P1. XVIII, Figs. 1—3, Pl. XIX, Fig. 1).

For colouring of dolomite I used red alizarine-S and titanium yellow
in alkalic environment. Dolomite is coloured violet in the first case,
orange in the second case, but changes with time to yellow (compare
photogr. Pl. XIV, Fig. 3, Pl. XV, Figs. 1—3, P1. XVI, Figs. 1—3, PL. XVII,
Figs. 1—2). Regarding to boiling in the methanol solution of the co-
louring matter it is not possible to use these colouring tests on thin
sections pasted by balsam.

With positive result I also tried the colouring test for calcite with
higher content of magnesium (high magnesian calcite — HMC], accord-
ing to the recipe of P. Winland (1971) modified by P. Choquett—
F. Trusell (1978). Titanium vyellow in alkalic environment is
used. Red colouring is stabilized in NaOH solution. In spite of using
polystyrene and epoxide bitumen for sticking the so coloured thin
sections, after some time (6 months) almost complete loss of colouring
and corrosion of the paste ocurred. The relicts of colouring are shown
in photogr. P1. XVII, Fig. 3 and Pl. XVIII, Fig. 2.

In the study of the porosity genesis and types in the Hauptdolomit
and Dachstein dolomite I used out surfaces perpendicular to the axis
and longitudinal with axis of drilling cores, in macroscopic scale. In
microscopic scale I studied porosity in thin sections.

12
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Text-fig. 2 Map of sediment thickness in agglutinates zone of Lab elevation (after R. Ji-
ri¢ek, 1981, S = 1:10000).

1 — isopachytas of agglutinates zone, 2 — isopachytas of organogenic heaps, 3 —
boreholes, 4 — borehole sampled. |




Leitha limestones

Stratigraphic position and survey of geological
structure

The so far known occurrences of the Leitha limestones in the [Vienna
basin are bound to the Middle Badenian — base of the agglutinated
zone. They are found in close overlier of the Lab sandstones and sands
(Lab horizon), which js developed in almost the whole basin and used
as correlation horizon.

According to K. Bilek (1974) on the Lab elevation the underlier
of the Lab horizon is formed by calcareous clays, claystones with beds
of sandstones. They are of Karpation age and resting transgressively
on alpine type folded Mesozoic carbonates. Thickness of the Karpatian
sequence is 600 m.

On the denuded surface of the Karpatian pelites and psammites Lo-
wer Badenian basal sands, sandstones and conglomerates are resting.
Their thickness is minimum 30 m. Above them variegated, clays of the
lagoonar series with intercalations of coal, 20 m thick, follow, on which
the Lab psammites attaining thickness of up to 20 m are resting. In the
western part of the elevation three mounds of the Leitha limestones
accumulated on the L&b horizon. According to R. Jifi¢ek (oral infor-
mation) their growth was predisposed by locally greater thickness of
the underlying sands. The dimensions of the greatest carbonate accu-
mulation of elliptic ground plan are 2,8 X 1,5 km with elongation in
direction east — west, thickness is 130 m. At the northern and southern
side it is accompanied by smaller carbonate mounds (compare with
Text. fig. 2).

The relation of calcareous pelites of the upper part of the agglutinant
zones to carbonates is not interpreted uniformly. M. Dlabac¢ (1971)
considers the shape of accumulations only partly as primary. According
to the author (1. c.) the existing relief is modelled by later erosion. He
proves this idea by the presence of sharp contact between the mounds
and pelites surrounding them, i. e. without finger-like transitions and
by the possibility of reliable parallelization of thin pelite beds in the
mound bodies. According to this interpretation the calcareous claysto-
nes surrounding the mounds are younger, deposited after erosion of
limestones, preserved in form of ,residual hills“.

A different opinion is held by R. Brzobohaty — M. Holz-
knecht — R. Jifi¢ek — V. Maty4§ (1981). They consider the
carbonate accumulations as equivalent in age to the surrounding cal-
careous pelites. They came to this conclusion by the study of paleoeco-
logical relations of the individual foraminifer associations. The organo-
genic structures are bound to the area of deeper-living assemblages,
above which they were salient during sedimentation.
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The calcareous clays of the agglutinant zone overlap the Upper Ba-
denian pelites with instable psammite beds. Total thickness of Badenian
sediments is 1000—1200 m.

The younger — Sarmatian sediments are 350—400 m thick. Sedimen-
tation in the Lab area was terminated by the Pannonian cycle of sedi-
mentation. Thickness of its sediments is approximately 600 m.

The Leitha limestones are found at depth of 1400—1500 m and are
collector of natural gas. The geological resources of gas were calculated
to 1238.83.10% m3 gas in category A - B and the balance resources
991.068 . 10° m3. These resources were worked out (D. Krajcovico-
v a, 1984).

In the western part of the Mistelbach block near Lednice another

1400
SP Ra

ilovce, prachovce

organogenne vapence =|=

o -odber vzoriek; SP-krivka viastnych potencialov, Ra-odporova krlvke
0 10 20 3‘0m

Text-fig. 3 Borehole Lab — 129 (logging, lithology, coring, sampling gas/water bound-
ary) — (compiled by J. Kysela, 1984; S = 1:500).
@ sampling, SP — proper potentials curve, Ra — resistance curve
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occurrence of the Leitha limestones is known. The carbonate accumul-
ation attains thickness of 50—65 m. It is found above the Lab psammites
in the pelitic zone of agglutinants reaching thickness of 250 m. The
limestones are found in the interval of depth 1150—1250 m. In bore-
holes inflows of gas were established by pumping tests. The investiga-
tion of the deposit has not been finished. It is supposed that it will
be possible to find further carbonate collectors.

In the area of Tynec, Kostice and Hrusky a horizon with fragments
of stalks of coralline algae and amphistegines is present in the Middle
Badenian. It is of variable lithological character in the extent of calca-
reous sandstones to calcareuos claystones with biodetritus, locally also
organogenic limestones are found. Thickness of the horizon 7—30 m
and js found at depths 650—1350 m. Near Kostice and Tynec the hori-
zon contained oil, which is already worked out at the deposit Kostice
(D. KrajEovicovaé, 1984).

The occurrences of the Leitha limestones at the periphery of the
Slovak part of the Vienna basin are bound to the base of the Upper
Badenian transgressive cycle (T. Buday — I. Cicha, 1967). They
are resting on Mesozoic rocks of the Inner Carpathian units (RohoZnik,
Devinska Nova Ves) or on crystalline rocks (Dibravka). They are repre-
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Text-fig. 4 Borehole L&b — 37 (logging, lithology, coring, sampling, gas/'water bound-
ary) — (compiled by J. Kysela, 1984; S = 1:1000).
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sented by organogenic — algal limestones with clasts of Mesozoic car-
bonates (RohoZnik), rhodolite and algal limestones with detritus from
crystalline rocks (Dubravka), or are found as thin beds (up to 15 cm}
of organogenic limestones in clayey siltstones overlying the basal pse-
phite-psammitic sequence (Devinska Nova Ves).

Lithofacial character and microfacial analysis,
environment of origin

I studied the most complete profile of the Leitha limestones from the
filling of the Vienna basin in the borehole Lab — 129, in which the

m 1400

>| ilovee,prachovec e

védpence

1420

organogénne

< &
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Text-fig. 5 Borehole Lab — 100 (logging, lithology, coring, sampling, gas/water bound-
ary) — (compiled by ]. Kysela, 1984; S =1:500).
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section 1430,5—1493,0 m, i. e. an interval 62,5 m thick, was continuously
cored, from it limestones are 57 m. Although with drilling there was
some loss of the drilling core (compare the core recoveries, Text. fig.6),
this material proves most completely the lithofacial character of lime-
stones.

According to the drill core and logging measurement the surface of
limestones is lying approximately at depth of 14355 m and is not sharp.
The transition to the overlying calcareous claystones is represented by
an interval minimum 0,3 m thick, in which gradually upward the con-
tent of bioskeleton decreases from 40—50 % to 10 % and less.

The fundamental lithotype are algal limestones. The fragments of
stalks in them form 10—35 % of the rock volume (compare Text. fig. 6).

In them thin beds (5—15 cm) of agrillaceous foraminifer (amphi-
stegine] limestones are found. They contain nearly 10—30 % of amphi-
stegines. They are found in the interval of depth 1453,0—1484,0 m.

A frequent component of the limestones are rhodolites — oncoids
formed dominantly by corraline algae. Their representation in the pro-
file varies within the range 0—30 %. The greatest occurrence is bound
to the interval of depth 1463,0—1479,0 m.

Bryozoan zoarians reach 5—15 % of rock volume. Larger accumulations
are found in the upper part of the profile (compare Text. fig. 6).

According to representation of the individual biocomponents in the
limestones we may characterize the individual lithotypes of limestones.
Algal limestones, algal limestones with rhodolites, argillaceous forami-
nifer limestones, foraminifer-algal limestones and bryozoan-algal lime-
stones are present. Their representation in the borehole profile is shown
schematically in Text.-fig. 6, left.

Colouring of carbonates varies within the range light-greydark-grey
limestones and obviously reflects the content of organic matter, pyrite
and clayey admixture, the quantity of which is partly indicated by the
insoluble residue. Its content varies within the range 1—28 %. This
dependence may be proved on core no. 10, depth of 1484,0—1493,0 m,
in which the light-grey algal limestone contains the insoluble residue
within the range 1,5—4,5 %. On the contrary, the dark-grey argillaceous
foraminifer limestones from core no. 9 (photogr. Pl. IV, Fig. 2) contains
28 % of insoluble residue.

According to the results of chemical analyses the limestones contain
dolomite already mentioned by M. Dlaba¢ (1971). Its content varies
within the range 4—39,5 %. According to the classification of M. Mi&1k
(1959) they are weakly to highly dolomitic limestones.

Suitable method making possible the interpretation of conditions of
sedimentation and diagenesis in sedimentary carbonates is the micro-
facial analysis, completed by structural analysis. Applying this method,
I keep to understanding of the microfacies defined by M. Mi§ik
(1966). In the study of the texture I use the descriptive classification
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of R. Folk (1959, 1962) and volumetric classification of R. Dunham
(1962), completed by A. Embry — E. Klovan (1972).

The Leitha limestones consist of the bioskeleton and ,,ground-mass‘
formed by microcrystalline calcite — micrite, locally recrystallized to
microsparite. Insignificantly, mostly as filling of tests of organisms and
openings after boring crystalline calcite sparite is found. Free spaces —
pores are often found.

The bioskeleton is formed by fragments of stalks of coralline algae,
rhodolites, smaller and larger foraminifers, from which amphistegines
are most abundant. Shells of serpulid worms are rare, mainly bound
to rhodolites. A biocomponent locally important are zoaria of bryozoans,
either independent or encrusting stalks of coralline algae, incidentally
forming layers in rhodolites. Bivalve shells are little numerous, mostly
belonging to the genus Ostrea. The gastropods are a permanent compo-
nent of the Leitha limestones. They are found continuously in little
amount up to 5 %. Echinoid spines reach equal representation, most
often found in argillaceous amphistegine limestones. Ostracode tests
are also found continuously. Their average content is nearly 1—2 %.
A persistent component of limestones is fine organic detritus prevail-
ingly coming from shells of gastropods and thin-valved bivalves. Its
origin, however, often cannot be identified.

The survey of representation of bioskeleton in borehole Lab — 129
is mentioned in Text. fig. 6. (I established representation of the indivi-
dual components semiquantitatively, by tables published in the work
by E. Fliigel, 1978).

Coralline algae

They are multicellular algae, the stalk of which is formed by two parts,
the hypothalium consisting of larger cells than the perithalium. Each
part has its characteristic arrangement of cells (photogr. Pl. XIII). The
spores ripen in spaces called sporangia (photogr. Pl. XIV, Fig. 1), which
are often joined into larger units, called conceptacula (photogr. Pl
XXV, Flg 1]. gy
According to data of G. Flajs (1977) the skelzston of recent coral-
line algae of the family Corallinaceae, to which the genera found in
the Leitha limestones belong, consists of calcite with a high content
of magnesium. He distinguishes two types of cell wall structures: the
goniolithon type and lithothamnium type. In the first type the primary —
organic layer is not preserved. The secondary layer is only preserved,
formed by small needle-shaped crystals of calcite with high content
of magnesium, which are oriented perpendicularly to the organic layer.
In the lithothamnium type of structure the primary layer is calcified and
preserved together with the secondary layer. Equal structures were
identified by W. Ch. Dullo (1983) in fossil stalks at Austrian occur-
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rences of the Leitha limestones. These two types of structure or their
negatives I also identified in the Leitha limestones from the locality
Lab (photogr. Pl. XXI, XXII).

The species of coralline algae are distinguished on the basis of the
type and structure of the hypothalium, perithalium, structure of arran-
gement and size of conceptacula and fine details of the skeleton.

The Leitha limestones contain stalks, which according to the above
mentioned marks belong to the species or genera: Lithophyllum ramo-
Sisimum Gimb. (Conti ), Lithophyllum florea-brassica Lemoine,
Lithophyllum vienoti Lemoine, Lithophyllum prelichenoides Le -
moine, Lithothamnium florea-brassica Lemoine, Mesophyllum
Sp. (ex E. Konderlikov a4, 1981; determined by A. Schalekova).
Besides them Mesophyllum ct.contrae Lem oin e and stalks of the genus
Archeolithothamnium Sp. are present (photogr. P1. XXXVI, Fig. 1, P1. XIV,
Fig. 1; determined by A. Schalekovi).

I did not succeed to demonstrate unambiguously the stalks in growth
position. Where such a situation could be taken into consideration,
€. g. phot. Pl. III, Fig. 4, the existence of rhodolite cannot be excluded.
In a part of cases the original structure of stalk and ,,cells“ in filaments
is preserved (phot. PI. XIII, Fig. 1, Pl. XXI, Figs. 1, 4). The stalks are
often bored (compare phot. Pl. I, Fig. 2). According to the shape of
openings the boring activity ot the worms Potamilla sp. and other
unidentifiable worms may be supposed (compare A. Radwarnski,
1968).

The size of fragments of coralline algae varies within the range of
1—15 mm, most frequent are fragments 5—10 cm large.

Rhodolites

They are oncoids, in which the dominating building element are coral-
line algae. The genera Lithothamnium, Mesophyllum and Lithophyllum
are represented. Bryozoans and serpulid worms are also taking part in
their structure (composite rhodolites), cf. phot. Pl. 1, Fig. 1, PL. V, Fig. 3).
The shape of rhodolites points to the energy of environment, in which
they formed. In limestones rhodolites of four growth shapes are present:
branched (phot. PI. III, Fig. 4), globular (phot. Pl. II, Fig. 1), columnar
(phot. Pl. 1V, Fig. 4) and laminar growth shape (phot. PL II, Fig. 3,
PL. III, Fig. 2, Pl XII, Fig. 2), (A. Bosellini — R. Gingsburg,
1971). In the order, in which they are mentioned, they correspond to
increasing energy of the environment (compare W. Ch. Dull o, 1983).
In the studied limestones rhodolites of globular and laminar shape of
growth are most abundant, indicating medium to high energy of the
environment of their formation. The size of .rhodolites varies within
the range 1—5 Cm, most abundant are of size 2—3 cm. They are often
bored up to the stage of complete destruction of the centre of rhodolite
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(phot. Pl. XII, Fig. 2). According to the shape of the oppenings the
bivalves Gastrochaena sp.; worms Potamilla sp. and other unidentifiable
worms were taking part in boring activity. The major part of openings
is filled up with lithified calcareous mud and calcite cement.

roraminifers

Textularia sp. (phot. P1. XXVIII, Fig. 1), with the shell formed by micro-
crystalline calcite, miliolid foraminifers, (phot. Pl. XXVIII, Fig. 4,
Pl. XXIX, Figs. 1, 2), are present, the shell of which originally consisted
of microcrystalline calcite with a high content of magnesium. The wall
of the shell is microporous. R. Brzobohaty et al. (1981), mention
from them the species Quinqueloculina akneriana d’Orbigny. Further
Planorbulina sp., peneroplid and rotalid foraminifers are present, the
last named represented by the species Cibicides sp., Asterigerina sp.
(phot. Pl. XXIX, Fig. 4—6). Cotinuously, in little amount (up to 1%),
globigerines are found (phot. Pl. XXX, Fig. 1). According to data of
P. Blackman — R. Tod (1959) ex G. Bathurst (1971), the wall
of their shell is formed by calcite with low content of magnesium.

In the limestones amphistegines are a frequent biocomponent. The
test of recent species is composed of crystals of calcite, which contains
3—7 mol % MgCOs. They are ordered into laminar layers and oriented
perpendicularly to the test wall. This arrangement causes characteristic
extinction with crossed nicols (J. Milliman, 1974). Unrecrystallized
tests of amphistegines from the Leitha limestones also display such
optical properties. A part of tests have preserved the original structure
to the smallest details (phot. Pl. XXX, Figs. 4—7]). They are represented
by the species Amphistegina hauerina d’Orbigny (R.Brzoboha-
ty et al., 1981).

Serpulid worms

The tubes of serpulid worms in limestones are found sporadically. They
occur either isolated (Pl. XXXII, Figs. 1, 2) or take part in the structure
of rhodolites (phot. Pl. XXXII, Fig. 3, P1. XXXIII, Figs. 2, 4), incidentally
encrust stalks of algae (phot. Pl. XVII, Fig. 1). According to the data
of E. Fliigel (1978) the tubes of serpulid worms are formed by
aragonite and calcite. The aragonite tubes consist of needles oriented
perpendicularly to the tube wall (phot. Pl. XXIII, Fig. 1). They are only
rarely preserved, in most cases dissolved.

Bryozoans

The zoaria of bryozoans are common in limestones, locally forming up
to 15 % of rock volume. They are either found isolated (phot. Pl XXXIV,
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Figs. 1—6, Pl. XXXV, Figs. 1—3), or take part in the structure of rho-
dolites (phot. Pl. IX, Fig. 2, Pl. XXXVI, Fig. 1) where they form en-
crusting layers or are attached to fragments of stalks of coraliine algae
(phot. Pl. IX, Fig. 1). ‘

According to the data of ]. Rucker — R. Carver (1969],
A.Cheetham — J. Rucker — R. Carver (1969) and P. Sand -
berg (1971) the zoaria of bryozoans are formed by aragonite and
calcite. Monomineral types are found, the skeleton of which consisted
only of one mineral, or bimineral types, the skeleton of which is formed
by aragonite and calcite. The size of zoaria varies within the range
2—18 mm.

Bivalves

They are found in rock prevailingly in form of fragments. According
to the foliation structure of the wall it may be concluded that they are
derived from shells of the genus Ostrea in most cases (phot. P1. XXXVII,
Fig. 2), which are formed by calcite. Their share in rock varies within
the range 0—5 %.

Gastropods

They are common, maximum up to 5 %. Species with smooth conch, also
sculptured are present (phot Pl. XXXVIII, Figs. 1—3). The conchs was
originally formed by aragonite. Its inner structure is rarely preserved
in relicts. In most cases the conch is dissolved.

Echinodermata

Echinoid spines are present in an amount of up to 50 % of rock volume,
are common. Spines with a central opening are present or the central
part of the spine is filled up with spatial skeleton — steteome (phot.
Pl. XL, Fig. 1, P1. XLII, Fig. 3, or Pl. XLII, Fig. 4, Pl. XLIII, Fig. 1, left,
Fig. 3). The spines were originally formed by calcite with a high
content of magnesium. The diameter of spines varies within the range
0,2—2,4 mm.

Ostracodes

The ostracode tests are common in limestones, in an amount of 1—2 %.
They belong to the genera Loxoconcha, Aurila, Xestoleberis, Bairdia,
Pontocythera sp. (B. Brzobohaty et al. 1981). The size of tests
is approximately 0,3—0,5 mm and they are formed by calcite.
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Fine biodetritus

Representation in limestones varies between the values 0—10 %. It is
derived from gastropod conchs, bivalve shells, rarely the detritus of
amphistegines and serpules is found.

In a part of cases the origin is not identifiable, mainly when the
detritus is dissolved (leached). The size of detritus attains the values
of 0,1—1 mm, rarely up to 2 mm.

Micrite, microsparite

It is common in all limestones. The size of microcrystals varies within
the range 3—5 microns, most often is the fraction of 3—6 microns. The
microcrystals are formed by calcite (phot. Pl. XLV, Fig. 2), more rarely
they consist of dolomite (phot. Pl. XLV, Figs. 4, 5). In micrite quartz
grains of silt and fine-sandy size (15—120 microns) are common. Most
abundant is the fraction of 30—60 microns.

In the clayey admixture are present: illite, montmorillonite, kaolinite
(E. Kondrlikova, 1981). The last named mineral I also identified
in photos from the scanning electron microscope (phot. Pl. XL, Fig. 4,
Pl. XLII, Fig. 2). The presence of illite was also proved by standard
X-ray analysis (compare Text. fig. 10).

Together with the clayey admixture also organic matter is found,
represented by fragments of carbonised plant tissues-kerogene. It
reaches greatest concentrations in clayey amphistegine limestones.

According to representation of the individual biocomponents micro-
facies analogous to the facies distinguished macroscopically may be
observed in the Leitha limestones.

The algal microfacies is most abundant in the borehole profile (phot.
Pl. X, Fig. 2). The rock consists of fragments of stalks of coralline
algae, gastropods, zoaria of bryozoans, echinoid spines are rare.

Less frequent are the amphistegine-algal, algal-amphistegine and
bryozoan-algal microfacies (phot. Pl. IX, Figs. 1, 3, 4). Besides the do-
minating components miliolid foraminifers and enchinoid spines are
found in the rock. Equally represented are the rhodolite and amphi-
stegine microfacies (phot. Pl. IX, Fig. 2, Pl. X, Fig. 1). In these cases,
besides the main components, the rock contains small foraminifers,
gastropods and echinoid spines.

The amphistegine microfacies is least frequent (phot. Pl. IX, Fig. 5),
bound to thin beds of argillaceous amphistegine limestones. Besides
amphistegines echinoid spines and small foraminifers are present in
the rock.

Equal microfacies are found at the localities Tynec, RohoZnik, De-
vinska Nova Ves and Dtubravka.

From the textural aspect the Leitha limestones may be characterized
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as biomicrites and packed biomicrites, locally as biomicrosparites or
packed biomicrosparites. Only seldom parts of biosparites are found in
the limestones (classification sensu R. Folk, 1959, 1962). Regarding
to the size of allochems (often more than 2 mm) in a part of cases
we may characterize the limestones texturally as biomicrorudites and
biomicrosparrudites (compare M. Mi§1ik, 1970).

In the sense of Dunham’s classification (1962) modified by
A.Embry — E. Klovan (1972) we may characterize the limestones
texturally as ,wackestone“ and ,,packestone‘. (Phot. Pl. IX, Figs. 1,
3—5). In the cases when the content of allochems greater than 2 mm
is more than 10 % the rock may be characterized texturally as ,float-
stone®“. (phot. Pl. IX, Fig. 2, Pl. X, Figs. 1—2). The presence of textures
of ,boundstone’ type, i. e. with organisms in growth position, I have
not proved unambiguously at the locality Lab. They are found at the
locality RohoZnik, where they are represented by textural types ,bind-
stone“ and ,bafflestone”.

According to the shape of accumulation and facial content of li-
mestones at the locality the body of limestones may be characterized
as a bioherm. More in detail then, in the sense of the classification of
J. Wilson (1975) as accumulation of calcareous mud with bioske-
leton — mound. In the limestones the algae and bryozoans are not in
growth position, the material is poorly sorted. On the other hand, how-
ever, they contain rhodolites, the growth shapes of which indicate
a medium to high energy of the environment. How to join these con-
tradictory information? The mounds are growing in calm water below
the level of wave effect. Their shape is the result of the narrowing
surface of locally produced carbonate sediments to the base level of
wave activity under conditions of stuble 'or rising sea level (]J. Wil -
son, 1975). The orientation of the longer axis is conditioned by the
direction of water flow. The mounds begin to grow on mechanic accu-
mulations of fine-grained and coarser-grained material, in our case on
coarser accumulation of the Lab psammites. The esential part of the
mound-core is formed by micrite limestones containing sessile orga-
nisms in growth position. When in this stage of growth the mound
surface reaches the base of the zone of wave activity and persists in
it for a longer time, extensive slope beds around it.

In the case of moderate subsidence these beds completely overlap
the original mounds. In such a situation these beds may predominate
in volume.

According to the above mentioned data (compare J. Wilson, 1. c.),
we may interpret the growth and composition of mounds at the locality
Lab as follows. The sediments and sessile organisms living on them
(coralline algae, bryozoans) reached the level of the wave activity base
soon after the beginning of the mound core growth and were gradually
disintegrated. The presence of rhodolites also points to such a situation.
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The destructed bioskeleton and rhodolites were displaced from the level
of wave activity to the periphery of the mounds, below the level of wave
activity and formed together with the calcareous mud thick slope beds.
The facies of the mound core has not preserved because it was complete-
ly destructed jor has preserved in relicts only. In the preserved geo-
logical material of the borehole it is not found.

In the mounds thin beds of argillaceous amphistegine limestones are
found, which probably represent records of ,breaks" in the growth of
the mound induced by the supply of a larger amount of fine clastic
material — making the environment turbid (compare W. Ch. Dullo,
1983).

A similar situation, according to the shape of bodies and facies of
carbonates, may be supposed at the locality Lednice. At the localities
Hrusky, Tynec, Kostice beds of algal detritus mixed with non-carbonate
detritus are present. They formed by destruction of algal mounds or
algal banks similarly as mentioned by S. Schlanger — Ch. John-
son (1968). A similar situation in minimum extent is at the locality
Devinska Novd Ves.

At the localities RohoZnik and Duabravka the algae are often found
in growth position. They form crusts and in the second case also rho-
dolites. They were probably part of near-shore ridges.

Diagenetic processes

In the Leitha limestones diagenetic processes are represented by the
growth of calcite and dolomite cement, recrystallization of bioskeleton
and micrite, dissolution of bioskeleton, compaction-plastic and rupture
deformation and pressure dissolution. In the following text I shall des-
cribe these processes in the individual components.

Coralline algae

The inner spaces of ,cells“ in the stalks were filled up with micrite
cement at the beginning after decomposition of organic matter, original-
ly first with micrite calcite with a high content of magnesium [ phot.
Pl. XX, Figs. 1, 2, P1. XXI, Fig. 2), compare with micrite in ,,cells“ from
the work by T. Alexandersson (1974) and microchemical analyses
of R. Moberly (1970). In a part of cases the distribution of micrite
calcite of the cement is conditioned by the course of growth lines (phot.
Pl. XIII, Fig. 2). Does this indicate cementing of near-surface layers
during the breaks in growth supported by the existence of particular
microbiochemical conditions a microenvironment in empty ,cells"?
According to estimation of T. Alexandersson (1974) the time
necessary for cementing of empty spaces in the cell varies orderly
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within the interval of 100—1000 years. According the dataR. Moberly
(1973], however, the growth of cement may begin already 3 years after
death of the alga and is terminated until 10 years in some species. For
solution of the problem of this kind of micrite cement distribution the
data of the rate of growth of layers in coralline algae and on the breaks
between the growth of individual layers are missing. A different kind
of cement is found in the conceptacula (phot. Pl. XXV). Tre crystals
are of needle-shape, according to which we may consider them as ori-
ginally aragonite ones. At present they are probably calcite paramor-
phoses. They are found in form of radial aggregates — botryoidal ara-
gonite [phot. Pl. XXV, Fig. 3), (compare T. Alexandersson, 1974;
M. W. Lon gman, 1980). In the conceptacula the later cement consists
of calcite skalenohedrons (phot. P1. XXV, Fig. 4) and isometric calcite
cement (phot. Pl. XXIV, Fig. 3). According to the colouring tests the
cement consists of calcite, probably with low content of magnesium
(low magnesium calcite — LMC).

In one case I established by colouring tests, from the interval
1430—1436 m in borehole L&b — 129, that the skeleton of coralline
alga consists of calcite with a higher content of bivalent iron. Accord-
ing to the data of D. Richter — H. Fiichtbauer (1978) replacem-
ent of the skeleton by ferrous calcite indicates the original Mg-calcite
compositon of the skeleton, what also can be supported by other facts
in our case.

It has been known already for a longer time that the Leitha lime-
stones at the locality Lab dolomite is found (compare M. Dlaba &,
1971). Its presence was proved by X-ray analyses (Text. figs. 8—11).
According to them it is found also at the localities Lednice and Devin-
ska Nova Ves. The distribution in the rocks was not known and the
authors dealing with its occurrence supposed that it is mainly found in
micrite (cf. E. Konderlikova4, 1981, sensu W. Blind, 1965).

The colouring tests have shown that dolomite is mainly concentrated
in the stalks of coralline algae (phot. Pl. XIV, Fig. 3, Pl. XV—XIX). As
the study of fresh fracture surfaces and etched sections shows, it is
found in them in form of dolomite cement-prevailingly thin crusts
formed by microcrystals reaching the size within the range 0,5—6
microns (phot. XXI—XXIII). The dolomite microcrystals have mirror-
like crystal faces. R. Folk — A. Siedlecka (1974) called this type
of dolomite pure. R. Folk — R. Land (1975), mention that it formed
by slow ordered precipitation from weakly concentrated solutions as
indicated by its greater stability in diluted HCl and its crystal per-
fection (phot. P1. XXII, Fig. 3, phot. P1. XXIII, Fig. 2). The criteria for
its establishing in scanning electron microscope were refined by
M.Longman — P. Mench (1978).

The shape of dolomite crusts corresponds to the inner dimensions
of ,,cells“ and only in the marginal parts of the occurrence of dolomite
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,hegatives'’ their shape changes until they gradually disappear. (Phot.
Pl. XXIV, Figs. 1, 2). In these cases the negative reflect the shape of
,cell”, partly filled up with cement. It is evident that the dolomite
microcrystals were mainly growing in empty cells, not filled up with
cement. According to the shape of negatives in the marginal parts of
the occurrences we may state that the growth of dolomite cement fol-
lowed the growth of the microcrystalline calcite cement. The growth
of dolomite crust was also influenced by other factors, not only by the
existence of free space, as testified by the different thickness of crusts
in the adjacent layers of ,,cells“ (compare phot. P1. XXIII, Fig. 7).

As the colouring tests further show, the ,,dolomitized cells“ are found
almost exclusively in the hypothalium part of the alga tissue and were
bound to the deeper part of their growth layers (compare phot. Pl. XIII,
Fig. 2 with phot. Pl. XV, Fig. 2, Pl. XVIII, Figs. 1—2].

According to the sharp contact of stalk fragments containing dolo-
mite crusts with the surrounding micrite or sparite filling up openings
after boring (phot. P1. XVI), it may appear at the first sight that the
dolomite cement in stalks existed already before their composition
originated or boring. If, however, we realize the size of ,cells" and
mainly their connections (4—6 microns), we may refuse this idea for
the reason that the mud does not penetrate through such narrow open-
ings or penetrates at a very little distance only. The sparite cement
filling up the openings after boring (phot. P1. XVI, Fig. 2) is, however,
younger than the dolomite cement.

According to the shape of dolomite crusts and their distribution we
may state that the growth of ‘dolomite in stalks is preferrentially located
in empty cells. The growth of dolomite cement stopped in various
stages, the marginal members of which are the thin crust (phot. P1. XXI,
Figs. 7, 8) and on the other hand almost completely filled up ,,cell”
(phot. Pl. XXI, Fig. 3).

A higher concentration of magnesium from red algae in the Silurian
and Devonian of Bohemia is described by J. Obrhel (1979). He does
not mention to which mineral it is bound. It, however, may be supposed
that it is found in dolomite, regarding to diagenetic processes not
making possible preservation of primary Mg-calcite of brucite
(cf. R. Schmalz 1965).

Another important diagenetic process in stalks of coralline algae is
dissolution of the skeleton. It follows the growth of a part of the do-
lomite cement as proved by the relatively smooth outer walls of do-
lomite negatives in phot. P1. XXII, Figs. 3—5, but often dolomite micro-
crystals were growing into the pores after the dissolved skeleton
(compare phot. Pl. XXII, Figs. 6, 8, Pl. XXIII, Figs. 1, 5). Thus we may
state that dissolution of the skeleton of coralline algae and the growth
of dolomite cement are connected with each other. This obviously
reflects processes of stabilization of skeleton calcite with a high cont-
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ent of magnesium, which according to the data of M. Oti (1982) was
taking place in the way |of dissolution — leaching. The final stage
of this processes is formation of an aggregate of dolomite microcrystals
with the original texture difficult to indentify (phot. Pl. XXIII, Figs.
4, 5).

The youngest cement in the cells is microcrystalline calcite. The
dimensions of microcrystals (10—20 microns) correspond to the di-
mensions of cell or residual spaces after the growth of dolomite
cement (phot. Pl. XXIII, Figs. 6, 7).

A little frequent case is recrystallization of the early eogenetic
micrite cement in ,,cells“ (phot. Pl. XXI, Fig. 3). It is indicated by the
presence of impurities in monocrystals. An extreme case of stalk re-
crystallization is mentioned in phot. Pl. XIX, Fig. 3.

Compaction processes in the stalks are represented by plastic and
rupture deformation (phot. Pl. XXVI, XXVII). The plastic deformation
is conditioned by the porous — ,moss-like' texture of the stalk. The
original round boundaries are deformed, sharp shapes form (phot. Pl
XXVI, Figs. 3, 4) and the -stalk acquires an elongated shape. In some
cases the plastic deformation of the stalk is accompanied by brittle
deformation — breaking, shown by formation of joints (phot. Pl. XXVI,
Fig. 2, phot. P1. XLVI, Fig. 3).

The time relation of the growth of dolomite cement to plastic de-
formation may be determined unambiguously. The dolomite cement could
grow already in deformed ,,cells“, or already the dolomite crusts could
have been deformed. Regarding to the fact that the crusts are brittle,
they should be deformed by rupture. An evidence of such a deformation
of the ,,dolomite cells“ is mentioned in phot. Pl. XXII, Fig. 1 (top).

According to the course and sharp truncation of the hypothalium
layers in plastically deformed ruptures also pressure-solution may be
concluded (phot. Pl. XXVII, Fig. 2). This is also proved by the occur-
rence of microstylolites at the periphery of the stalk. Releasing of
magnesium ions with pressure-solution of calcite and of the content
of magnesium results in the growth of dolomite in close proximity ac-
cording to H. Wanless (1979). The extensive growth of dolomite
cement in the stalk (obscurring of texture) also points to the contem-
poraneous course of plastic deformation and growth of dolomite cement.
So we may conclude that the dolomite cement was growing before
compaction and during it. I have not established a situation corres-
ponding to the growth of cement after compaction.

In the stalks often openings after boring are found. They are usually
filled up with two generations of calcite cement. The initial cement is
formed by skalenohedrons (crystals of ,,dog teeth* type). The central
gart of pores is filled up with isometric calcite cement (phot. Pl. XXIV,
igs. 3, 4).
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Rhodolites

In coralline algae forming the largest part of rhodolites equal diage-
netic processes were taking place as described in the preceding part.
I shall describe the diagenetic changes in the zoaria of bryozoans and
tubes of serpulid worms with the individual bioskeletons.

The original aragonite botryoidal cement is found more often than
in the particular last-named bioskeletons (phot. Pl. XXXVI, Fig. L}ondl
formed most likely still during the growth of rhodolite, in an environ-
ment without mud, in the zone of active circulation of water (compare
M. Longman, 1980]).

Foraminifers

The chambers of the genus Textularia are filled up with microcrystalline
calcite. The initial stage of growth is shown in (phot. Pl. XXVIII, Fig.
2). In the Leitha limestones no case of recrystallization of the test has
been observed. This is obviously connected with composition of the test
" wall, in which originally the organic cement was found.

The chambers of miliolid foraminifers are filled up with framboid
pyrite (phot. P1. XXVIII, Fig. 5) and calcite with low magnesium coOn-
tent. The beginnings of the growth of calcite skalenohedrons are re-
corded in (phot. Pl. XXVIII, Fig. 5). At the locality RohoZnik also tests
which chambers filled up with izopachic, originally aragonite cement
(phot. Pl. XXIX, Fig. 2) are found. The residual pores are filled up
with izometric calcite cement. In rare cases the test of its part is re-
crystallized (see phot. Pl. XXIX, Fig. 1).

Dissolution of miliolid tests is pbound to certain interval of the Leitha
limestones (compare Text. fig. 7].

Ccores of tests formed by calcite cement are preserved only (phot.
Pl. XXVIII, Fig. 3].
~ In rare occurences of test of the genus Planorbulina the chambers
are filled up with microcrystalline calcite.

Peneroplid foraminifers are found sporadically. They have chambers
filled up with microsparite to sparite cement. Only parts of the test
are affected by recrystallization (phot. Pl. XXIX, Fig. 4).

The chambers in rotalid foraminifers are filled up with calcite ska-
lenohedrons (cement of ,,dog teeth“ type). (Phot. Pl. XXIX, Figs. 5, 6].
The cement often is completely filling up the chambers. The common
globigerines show usually chambers filled up with calcite cement form-
ed by skalenohedron crystals. The initial stage of their growth is shown
in (phot. Pl. XXX, Fig. 3). The test is recrystallized in most cases. The
chambers of amphistegines are filled up with calcite cement of ,,dog
teeth“ type (phot. Pl. XXXI, Fig. 2] and residual pores are subsequently
filled up with izometric cement. The beginnings of cementig and
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recrystallization are shown in preservation of wall pores (compare
phot. Pl. XXXI, Fig. 1 and Fig. 2). In completely recrystallized tests
only phantoms of the inner structure are preserved (phot. Pl. XLVIII,
Fig. 3). The division of cement growth in amphistegines and recrystal-
lization of their tests in the profile of borehole Ldb — 129 is represent-
ed in Text. fig. 7. A frequent case of the diagenetic changes of amphi-
stegine tests is pressure solution. In several cases the process was
taking place up to complete destruction of the test (phot. Pl. XXXI,
Fig. 1). An extreme manifestation of the compaction processes in
amphistegine is pressing of the ,dog teeth“ type calcite cement into
the test wall (phot. Pl. XXXI, Fig. 2). This process indicates at the
same time also the relative age of the cement, which must have formed
before compaction.

Serpulid worms

The central cavity in the worms tubes is filled up with micrite or calcite
cement during diagenesis, in some cases incompletely. The cement is
formed by calcite skalenohedrons (phot. Pl. XXXIII, Fig. 2), izometric
cement (phot. Pl. XXXII, Fig. 2), or the cavity is filled up with an initial
thin layer of isopachic fibrous cement and subsequently with izometric
calcite cement — occurrence in rhodolite (phot. Pl. XXXII, Fig. 3). In
a part of cases the shells are paramorphosed with calcite, phantoms
of the wall structure are preserved in them, Pl. XXXII, Fig. 3. In most
cases the shell is dissolved (phot. Pl. XXXIII, Figs. 2—4). The initial
stages of dissolution are recorded in phot. Pl. XXXIII, Fig. 1 and phot.
Pl. XXXII, Fig. 3. In the case of complete dissolution the tube filling
is preserved only (cement, micrite). The last named case is mentioned
in phot. PI. XVI, Fig. 3. There are scarce cases when the tube was not
filled up and dissolved (phot. Pl. XXXIII, Fig. 3). The skalenohedron
calcite cement growing centripetally from the opening walls after
dissolution of the tube is necessarly younger than the process of dis-
solution. Compaction phenomena shown by breaking of the tube are
also rare (phot. PI. XXXII, Fig. 2). The cement filling up the so affect-
ed tube is certainly post-compactional (compare the text to the figure).
The division of the above mentioned processes in the profile of borehole
Lab — 129 is mentioned in Text. figure 7.

Bryozoans

The zooecia of bryozoans are filled up with botryoidal, originally ara-
gpnite cement during the diagenesis (in rhodolites, phot. Pl. XXXVI,
Fig. 1) and with calcite cement of ,,dog teeth“ type, the initial growth
st.age of which is shown in phot. Pl. XXXIV, Figs. 4, 5 and Pl. XXXV,
Fig. 2 (centre). Some zooecia are bordered by pyrite and filled up with
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microsparite (phot. Pl. XXXV, Figs. 1—3). At the locality Lednice
I established the growth of dolomite cement in wall pores and fine
joints (phot. Pl. XXXV, Figs. 5, 6].

The recrystallization and more intensive course of the paramorphic
process is bound to some parts of the skeleton and shown in the un-
clear contact of pore filling and walls (compare phot. P1. XXXV, Figs.
L;:8):

A part of the skeleton jof zoaria, mainly of those taking part in the
structure of rhodolites, is dissolved. The initial stage of dissolution, in
form of micropores, is shown in phot. Pl. XXXIV, Fig. 3. It is possible
that they are primary-skeletal pores enlarged by dissolution. The dis-
solution is strictly selective and affects the monomineral zoaria (phot.
Pl. XXXVI, Fig. 2, phot. P1. XXXVII, Fig. 1) as well as a part of the
skeleton of bimineral zoaria (phot. Pl. XXXVI, Figs. 1, 3]. According
to the location of secondary pores, comparing with the figures of
A. Cheetham — J. Rucker — R. Carver (1969), a part of the
zoarium formed by aragonite was dissolved preferentially. A part of the
wall of zoaria formed by calcite is preserved. The selective character
of dissolution is also shown in preservation of the micrite filling of
wall pores. The aragonite botryoidal cement filling up the zooecia in
phot. Pl. XXXVI, Fig. 1 is not affected by dissolution, calling attention
again to a possible porous structure of the aragonite bioskeleton, acce-
lerating dissolution. The division of diagenetic processes affecting the
skeleton of zoaria in borehole Lab — 129 is mentioned clearly in
Text. fig. 7.

Bivalves

The shells of bivalves are rarely found. They are mainly represented
by shell fragments of the genus Ostrea. They are neither more distinctly
recrystallized, nor dissolved.

Gastropods

They are common. The inner pores are filled up with mud, recrystal-
lized mud and sparite. In the less part of cases the conch is replaced
by calcite paramorphosis. This is proved by the occurrence of phantoms
of the wall structure (phot. Pl. XXXVIII, Figs. 1—2). Cases are also
found (phot. Pl. XXXVIII, Fig. 3), in which it is difficult to determine
whether there is a rapid course of paramorphosis (missing phantoms)
or other processes leading to the existing state (compare the text to
figure).

In most cases the gastropod conchs are dissolved (phot. Pl. XXXIX].
This is obviously connected with the structure of the wall and its mine-
ralogical composition. According to the data of R. Bathurst (1971)
the gastropod conch is formed by aragonite. The secondary pores are
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often filled up with calcite cement. I observed various stages of its
growth. In phot. Pl. XXXIX, Fig. 3 it is the cement ,»dog teeth“ type.
In Figs. 4—5 the secondary pores are partly filled up with izometric
calcite cement. The survey of the mentioned diagenetic processes in
the borehole profile Ldb — 129 is given in Text. fig. 7. The compaction
processes are shown by determination of secondary pores (see Pl.
XXXIX, Fig. 2).

Echinodermata

The inner pores of echinoderm spines are filled up with calcite cement
of optical orientation identical with the monocrystal of the spine. Ac-
cording to this relation the cement growth is called syntaxial or
epitaxial growth. The initial stage of growth in the central part of the
spine — stereome is shown in phot. Pl. XL, Fig. 6 (compare J]. Neu-
gebauer, 1979). In some cases the syntaxial cement grew into the
free space in the frame of the spine (phot. Pl. XL, Fig. 6), or into the
free space at the periphery of the spine (phot. Pl. XLI, Figs. 2—4). The-
re are, however, also cases, in which the syntaxial cement was growing
into micrite (phot. Pl. XLI, Figs. 1, 5). R. Bathurst explains such
a situation (p. 431, Fig. 310, 1. c.) by mud filling after the growth of
cement. Such an explanation is improbable in our case. The syntaxial
cement was growing first in micropores of mud and to its detriment
by recrystallization.

The spine body is often of »powdery habit" (phot. P1. XLII, Fig. 1).
This is caused by the presence of inclusions-micropores in spines (phot.
PL. XLII, Figs. 2—4). According to G. Neugebauer (1979) they form-
ed by dissolution of the skeleton, which was originally formed by
calcite with a high content of magnesium. The manifestations of dis-
solution can be observed unambiguously at the surface of the spine
skeleton (phot. PI1. XL, Fig. 6, P1. XLII, Fig. 2). The micropores in echi-
noid spines are found in the whole profile of the Leitha limestones from
borehole Lab — 129 (Text. fig. 7) so that the question arises whether
they cannot be the original micropore system, the presence of which
is normal in the bioskeleton. Later dissolution processes would then
use the primary micropore system only. Its existence would only acce-
lerate dissolution. According to the shape of micropores (phot. P1. XLII,
Fig. 4), which are bordered by crystal faces in some cases, we cannot
unambiguously conclude on the primary origin, as their origin can also
be polygenetic including dissolution and subsequent growth. For the
equal reason I cannot separate the primary pores from pores formed
by dissolution. We can explain formation of the micropore system in
the spine also by the process of stabilization of calcite with a high
content of magnesium. If it was equal, as mentioned by M. O ti (1982),
from stalks of coralline algae, a micropore system which is evidently
3
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secondary, formed with it. It is only obvious that maximum concentra-
tion of micropores is in the ribs of the spines, influencing their prefer-
rential, unambiguously identifiable dissolution (phot. Pl. XLIII, Figs.
1—3). In the dissolved ribs pure calcite (phot. Pl. XLIII, Fig. 4) is
found. Its presence may be explained by the filling of inclusions of
released CaCOs;. Repeated syntaxial growth after dissolution is, however,
also possible. In phot. Pl. XLIII, Fig. 4 the fact may be proved that se-
condary pores formed by dissolution are bound to the spine body only —
its ribs (correlation with the peripheral arch of rib) and does not affect
the syntaxial cement growing into the inner pores. This testifies to
the mineralogical and micropore predisposition of dissolution. The ad-
vanced and terminal stage of dissolution of spines are recorded in phot.
Pl. XLIV, Figs. 1, 2. Noteworthy is still the relation of compaction and
syntaxial growth. It is obvious according to the situation in phot. PL
XLI, Fig. 1, that the syntaxial growth into the inner pores of spine was
taking place after compaction. The distribution of the diagenetic pro-
cesses affecting the echinoid spines in the borehole profile Lab — 129
is mentioned in Text. fig. 7.

Ostracodes

The ostracode tests are filled up with calcite cement of ,,dog teeth®
type. Various stages of its growth, from initial to complete filling up
of the test, are preserved. In the last named case the test in often
recrystallized.

Fine biodetritus

It consists mainly of bivalve shell and gastropod conch fragments and
is prevailingly found in various stages of dissolution. The advanced
stage is shown in phot. Pl. XXXVII, Fig. 3 and the terminal stage in
phot. Pl. XXXIX, Fig. 4. We may often identify the former presence of
biodetritus only by the occurrence of residual pores and larger crystals
in micrite — microsparite (phot. Pl. XLV, Fig. 3). Selective — dissolved
biodetritus is also rarely found. In this case the selective character is
conditioned by the structure of layers in the detritus and by their mi-
neralogical composition. The detritus from zoaria of bryozoans is also
dissolved.

Let us still compile the order of resistance of individual bioske-
letons to dissolution. As it results from Text. fig. 7, the conchs
of gastropods are least resistant to dissolution, originally formed by
aragonite, equally as the formerly aragonite tubes of serpulid worms.
After them aragonite zoaria of bryozoans follow. The gradually increas-
ing resistance to dissolution is shown further in the skeleton of coral-
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line algae, echinoid spines and test of miliolid foraminifers, which
were originally formed by calcite with a high content of magnesium.

Micrite — microsparite

The size of crystals in the ,groundmass“ varies within the interval of
3—15 microns. According to the shape of microcrystals (phot. P1. XLV,
Figs. 2—3), their further growth may be considered. In some cases
recrystallization is found (aggradational neomorphism). In one case
(core no. 7) I established more extensive dolomitization of micrite. The
dolomite microcrystals are packed, the original micrite takes up a small
volume of space only (phot. Pl. XLV, Fig. 4). The size of dolomite
microcrystals varies within the range of 2—6 microns and their crystal
faces are not smooth. Before etching by diluted HCI they obviously
contained calcite inclusions. The incomplete microcrystals were growing
on micrite. These structures are characteristic of the growth of dolomite
in micrite (compare M. Longman — P. Mench, 1978).

Authigenic minerals are represented by pyrite, in the uppermost part
of limestones in borehole Ldb — 129 glauconite is found E. Konder -
likova (1981) described also barite from the insoluble residue in
intervals of depth 1430,5—1436,2 m and 1470,0—1479,0 m.

Pyrite is found in micrite and foraminifer tests in the form of fram-
boids. Less often it borders the walls of zooecia in bryozoans (phot. P1.
XXXV, Fig. 2) or impregnates the tubes of serpulid worms (phot. Pl
XXXVII, Fig. 2).

Glauconite is found in form of free grains in micrite, filling up the
chambers of globigerines and openings after boring in bivalve shells.
According to the data of G. 0din — A. Matter (1981) it forms in
the Recent on continental shelfs with depth of water between 50—500 m.
We may suppose formation on the bottom of the basin with depth of
water more than 50 m also in the case of the Leitha limestones. I have
not identified barite microscopically and so I also do not know its
distribution in rock.

Compaction

Compaction of the carbonate sediment is accompanied by plastic and
rupture deformation. Plastic deformation affects the stalks iof coralline
algae (Phot. Pl. XLVI, Fig. 3) and very rarely zoaria of bryozoans (phot.
PL 1, 'Fig. 3). In a part of cases plastic and rupture deformations are
connected (phot. Pl. XLVI, Fig. 3). Rupture deformations shown in
breaking of components (formation of joints) are bound to the period,
in which the calcareous mud was not lithified yet, indicating its pe-
netration into open joints (phot. Pl. XLVI, Fig. 1), or to the period when
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the free spaces were still not filled up with calcite cement (phot. Pl
XLVI, Fig. 2). The rupture deformation in the environment with partly
lithified mud are shown in phot. P1. XLVI, Figs. 1, 2.

The youngest rupture deformation evoked by pressure and accompa-
nied by formation of joints affect the already lithified sediment. The
joints penetrate through all components and are either free (phot. P1..V,
Figs. 1, 2, phot. PL. VIII, Fig. 3) or filled up with calcite cement, (phot.
Pl. III, Fig. 4). According to the character of cement rapid stretching
of the joint may be concluded (see M. Midik, 1971), but also slow
stretching may be taken into consideration, where the joint is not con-
tinuously filled up with cement.

Pressure solution

It is a frequent diagenetic process in the Leitha limestones. According
to the data of R. Bathurst (1971) pressure solution is accompanied
by migration of pore fluids to a large extent and so requires the exis-
tence of interconnected pore spaces, which are not found in completely
lithified rocks. Ca%*, Mg2*, Co3?~ ions released by ressure solution are
a significant source of the carbonate cement.

In the Leitha limestones two types of contacts caused by pressure
solution are found. They are stylolites and microstylolites. The former
originate in pure limestones according to H. Wan less (1979), which
contain textural resistant components (phot. Pl. XLVIII, Figs. 2, 4). The
microstylolites form in argillaceous limestones. The combination of the
boundaries of both types of limestones, or of resistant grains and ar-
gillaceous limestones is frequent (phot. P1. XLVIII, Fig. 1). In this case
stylolites are not forming because the lateral movement along microsty-
lolites resolves the pressure effect over a wider area. Planar or undula-
ted zones 'of microstylolite boundaries originate (phot. Pl. III, Fig. 2,
Pl. IV, Fig. 4, Pl. VIII, Fig, 2). In phot. P1. XLVIII, Fig. 1 also different
resistance of the biocomponents to pressure solution may be observed.
More resistant is the spine of echinoid. This situation is obviously con-
ditioned by the type of skeleton and orientation of crystal axes of cal-
cite in it.

Conditions of dolomite cement growth— ? dolomitization

According to R. Murray (1964) the growth of dolomite crystals
during dolomitization is taking place in form of replacement of calcite,
preservation of pre-existing empty spaces and is contradictory to the
growth of cement. Dolomitization is understood equally also by J. Wil-
son (1975).

In our case the /dolomite microcrystals are prevailingly bound to
formerly free spaces — thus are the cement. Only in several cases
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dolomite si found in micrite and it is not completely clear whether it
formed only by replacement or also by growth of micropores. In the
advanced stage of growth of dolomite cement it is, however, problema-
tic to distinguish whether dolomite formed by replacement of calcite
or filling up of free pores when we do not know the preceding stages
(compare phot. Pl. XXIII, Figs. 4, 5). This problem, concluding from the
description of the situation in the figures, is meither clear to other
authors (compare B. Buchbinder, 1979; D. Sibley, 1982), who
describe the dolomite cement and call the process of its formation
dolomitization.

Let us, however, abandon terminological problems and devote to the
genesis of dolomite. At present several models of dolomitization exist.
In our case we may exclude models reckoning with the effect of con-
centrated solutions bound to arid areas with evaporite sedimentation
(,,seepage reflux’* model and ,evaporation pumping“ model).

I mention the model considering mixing of meteoric and marine wa-
ters (L. Land, 1973; K. Badiozamani, 1973). The last named
author mentions the results of calculations, according to which meteo-
ric waters mixed with 5 to 30 % of marine water cause undersaturation
regarding to calcite (dissolution), whereas saturation regarding to
dolomite gradually increases.

This model is topical because the growth of dolomite at the locality
Lab is connected with dissolution of the skeleton, originally formed by
calcite with a high content of magnesium, thus with possible effect of
meteoric (fresh) water (compare W. Longman, 1980). The forma-
tion of microdolomite in crinoids (skeleton with a high Mg content)
and in cement in the environment with mixed water is described by
W. Meyers — K. Lohman (1978) and A. Leutloff — W. Me-
yers (1984).

If we, however trace distribution of dolomite in the Leitha limestones,
we establish that it is bound to accumulations enclosed in clayey envi-
ronment (Lab, Lednice, Devinska Novéa Ves), the occurrence at the basin
margin (marginal parts of the sedimentation basin with permeable
environment) do not contain dolomite (compare the X-ray analyses in
Text. figs. 8—11). Thuse it is missing at these localities where the activity
of meteoric waters is most probable.

When we notice more in details the relation of the beginning of do-
lomite growth to dissolution, we see an opposite situation to the model
supposed by K. Badiozamani (1973). First the cement was gro-
wing and then the skeleton was dissolved. Dolomitization in the sense
of K. Badiozamani’s model is described by']. Kaldi—]. Gid-
man, (1982). In this case the growth of crystals was preceded by
dlSSOluthH of the skeleton.

What is thus the genesis of dolomite in limestones? Let us set out
from the fact that the Leitha limestones at the deposit Lab contained
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below the gas cap water with the content of components close to compo-
sition of recent marine water ,(compare the plate). The average che-
mical composition of marine water and deposit water at the locality
Lab (content in g/1).

i 1

PRt ‘ 5 PR A ] ESE ;
| Na+ | 1076 l 074 | CI- k 19,35 | 17,78 |

K+ 038 | 0,11 Br- 0,087 ] 0,048 |
t CaZ+ 0,41 | 0,54 - * | 0,024
| Mg+ | 1,29 L 016 | SO~ 2,71 1, 0,14
| Fe2+ 4 Fed+| \ 0,004 HCO; | 0,14 : 0,363
| NH*+4 i 0,048 HeSi05 | : 0,012
| ‘ iy /e .
l sum: 35,0 \l 30,27
| 1

1 — Average composition of marine water according to ]. Meyers et al. (1969)
2 — Composition of deposit water at the locality Léab

In both cases the contents of individual components are close, analo-
gous in composition to those described by F. Sayles — F. Man -
heim (1975) from deeply buried marine sediments investigated in the
frame of the DSDP Project. ;

The loss of magnesium and sulphate ions in pore waters is evident,
less evident is the increase in Ca?* and HCO3~ contents. According to
the cited authors these changes are characteristic of carbonate sedi-
ments with the rate of sedimentation greater than several cm for
1000 years, what also may be supposed in our case.

The carbonate sediment contained marine water during the growth
of dolomite cement, which, however, is not aggressive to carbonates.
It becomes aggressive when the partial pressure of CO2 in it increases,
accompanied by formation of HCOs~ ions.

The last mentioned ions also forms by reduction of sulphate ions by
organic substances by reaction of type

2 CH:0 + SO2~ — > H2S + 2HCOs
where CH20 represents the source of organic carbon (1. c.). With this
reaction the inhibiting effect of sulphate ions on precipitation of dolo-
mite is removed at the same time.

The loss of certain part of sulphates in the solution may also be
connected with the presence of barite in the Leitha limestones.

carbon dioxide is also released with decomposition of organic sub-
stances — decarboxilations during formation of biogenic gas (D. Ri-
ca — G. Claypool, 1981), or with thermocatalytic formation of
natural gas and carbonization (J. Hunt, 1979). A further increase in
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the partial pressure of CO2z is possible in the case of formation of
a migration barrier, which was represented in our case by calcareous
claystones of the agglutinant zone surrounding the mounds of the
Leitha limestones.

Under such conditions less stable components — aragonite and calcite
with high Mg content begin to dissolve. Mg-calcite is subject to the pro-
cess of microdissolution — precipitation. If the carbonate system is clo-
sed or half-closed (it is found in impermeable or little permeable envi-
ronment) released Mg and Ca as well as Mg from marine water in form
of disordered calcium dolomite-protodolomite are precipitated (D. Bla-
ke — D. Peacor — B. Wilkinson, 1982), which is gradually, in
the way of cation ordering and reaching stechiometry changing into
dolomite. In our case it was mainly growing as cement on the walls
of cells of coralline algae, dissolved in microscale. The - preferrential
orientation of dolomite microcrystals in crusts (phot. Pl. XXI, Fig. 6)
conditioned by the orientation of axes of calcite with a high content
of magnesium in the wall of cell, confirms such a course of the process
of cement growth also in our case (also compare D. Sibley, 1982).

The dolomite microcrystals in micrite (phot. P1. XLV, Fig. 5) are not
preferentially oriented , indicating the origin by replacement of micrite
according to D. Sibley, L c.

We still mention the positive results of colouring tests on the occur-
rence of Mg-calcite (recipe of H. Winland, 1971). According to
colouring distribution (phot. Pl. XIX, Fig. 2) it should be found at the
equal place as dolomite microcrystals. Or this effect is caused only by
the mechanism of bond of titanium yellow to Mg-ions in alkalic en-
vironment?

Tracing the quantitative relation of dolomite — coralline algae —
insoluble residue I cannot state an obvious dependence in the borehole
profile Lab — 129 (compare Text-fig. 6). Only in core no. 7 I found out
more extensive dolomitization in micrite. Indirect dependence bet-
ween the content of dolomite and insoluble residue exists in it. The

probably negative influence of clayey admixture on dolomitization is
reflected.

N

Types of porosity, porogenic
and poronecrotic processes

The Leitha limestones at the locality Lab contain primary and second-
ary pores, which have preserved in various stage of filling up. In
the sense of the classification of P. Chogquette — L. Pray (1970)
ir} the first type the predeposition and deposition porosity may be
distinguished. The secondary porosity in limestones is represented by
the mesogenetic porosity.
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The predeposition porosity is the prevailing type of primary porosity
in the Leitha limestones at the deposit Lab. It is represented by the

major part of intraparticulate porosity and part of porosity after boring
by boring organisms.

Intraparticle porosity

It is bound to the bioskeleton and forms during the growth of cells (coral-
line algae, phot. Pl. XIII, Figs. 1, 2; phot. Pl. XXI, Figs. 1, 4), chambers
and pores (foraminifers, bryozoans, phot. Pl. X, Fig. 3; Pl. XI, Figs. 1, 2;
Pl. XXVIII, Figs. 1, 2, 4, 5; PL XXIX, Figs. 1, 5, 6; Pl. XXX, Pl. XXXIV],
or other openings in the bioskeleton (serpulid worms, gastropods, echi-
noid spines, phot. P1. XL). It is also found in compact-looking parts of
the skeleton (phot. Pl. XXVIII, Fig. 5, phot. Pl. XXXIV, Fig. 3). During
deposition the intraparticle pores are reduced to filled up with mud,
(phot. Pl. XXXII, Figs. 1; Pl. XXXVIII), during post-deposition processes
they are reduced to filled up with cement (Pl. XXI, Figs. 2, 3; Pl. XXIV,
Figs. 1, 2; PL. XXV, PL. XXIX, Pl. XXXII, Figs. 2, 3; PL. XXXIV, Figs. 4—6;
Pl. XXXV, Pl. XXXVIII, PL XLI). A particular case of intraparticle po-
rosity is porosity after boring in our case, as it is strictly bound to the
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bioskeleton — particles and the term interparticle porosity is used in
the sense of position and not in genetic sense (compare P. Choquet -
te — L. Pray, 1. c.).

Porosity after boring

It is bound to the stalks of coralline algae and rhodolites. It often
formed before final deposition of the bioskeleton (phot. PL. XXIV, Figs.
3, 4), in some cases, however, I cannot exclude formation after depo-
sition {phot. Pl. XXVI, Fig. 1; Pl. XLIV, Figs. 3, 4). Often it is reduced
to filled up with mud and cement (the photographic documentation is
identical with the last quoted). With reduction of pores by mud geo-
petal textures form.

The deposition porosity originates during final sedimentation before
subsequent burying. In our case it is represented by interparticle
(matrix) porosity in carbonate mud, in sporadical case also large inter-
particle pores are found.
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Text-fig. 13 Localization of boreholes studied in Vienna Basin basement (Compiled by
. Kysela, 1984).
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Interparticle porosity

The interparticle pores in carbonate mud are figured in phot. Pl. XLV,
Fig. 2. Regarding to the crystalline character of micrite we may call
this porosity also intercrystal porosity. A large interparticle pore 1is
shown in phot. Pl. XLI, Fig. 3. Pores of this type are reduced to filled
up with cement in microscale and mesoscale.

Post-deposition — secondary porosity

1t forms in carbonates after final deposition. As the mounds of the
Leitha limestones were not emerged above the sea level, we may ex-
clude the effect of the telogenetic phase. Unclear circumstances arise
when we have to consider the effect of the eogenetic phase of porosity
evolution and its relation to the mesogenetic phase. This is also con-
nected with the origin of form porosity—porosity after the dissolved
bioskeleton, the origin of which is put into connection with the effect
of surficial or surface-influenced fluids by most authors [(compare
P. Choquette — L. Pray, 1970; Elf-Aquitaine, 1975;
W. Longman, 1980), thus with the eogenetic phase. Regarding to
the interpretation of the origin of form porosity, described in the
Chapter ,,Diagenetic processes”, I exclude the porogenic effect of the
eogenetic phase. I am led to this conclusion, besides by the facts
mentioned in the quoted Chapter, also by delimitation of the effect of
the eogenetic phase (compare P.Choquette — L. C. Pray, )

As 1 mentioned earlier, the residual marine water in carbonate
accumulation acquired aggressive — dissolving properties by the effect
of COgz, the escape of which from the carbonate environment was hin-
dered by clays from the zone of agglutinants surroundings the mounds,
These hindered the influence of surface or surface-influenced waters.
This, however, does not imply that since ,burying“ of the mounds po-
rogenic and poronecrotic processes were taking place in the meso-
genetic phase. The genesis of porosity in the mesogenetic phase is also
mentioned by H. Moore — Y. Druckman (1980); S. Mazullo
(1981) also proves the origin of form porosity. The possibility of textu-
re-selective dissolution, i. e. the origin of forms during mesogenesis
was verified experimentally by F. D onath — A. Carozzi —
L. Fruth — D. Rick (1980).

The eogenetic phase was manifested by the poronecrotic process
only — by growth of Mg-calcite cement in ,cells“ of coralline algae
and growth of aragonite cement in their conceptaculae.

During the mesogenetic phase form and joint porosity originated in
the Leitha limestones at the locality Lab.
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Form porosity

It originated by selective dissolution of the bioskeleton originally formed
by calcite with higher magnesium content (coralline algae, phot. Pl
XXI, Figs. 5, 6; Pl. XXII, Figs. 3—7; Pl. XXIII, Figs. 1, 3, miliolid forami-
nifers, phot. Pl. XXVIII, Fig. 3, echinoid spines phot. Pl. XLIII, Fig. 4,
Pl. XLIV, Figs. 1—2) and by aragonite (tubes of serpulid worms, phot.
Pl. XVI, Fig. 3; Pl. XVII, Fig. 1; Pl. XXXIII, Figs. 2—4, zoaria of bryo-
zoans Pl. XXXVI, Figs. 2, 3; Pl. XXXVII, Fig. 1; gastropods, phot. Pl
XXXIX, some bivalves and fine bioskeleton detritus mainly derived from
gastropods and lamellibranchs, phot. Pl. XXXVII, Fig. 3; Pl. XXXIX,
Fig. 4). The above mentioned bioskeleton is not dissolved in some in-
tervals of borehole Lab — 129, also in individual cases. This is pro-
bably caused by the stagnant environment or microenvironment with
processes analogous to those occurring in the stagnant fresh-water
phreatic environment (compare W. Longman, 1980).

With dissolution of the bioskeleton with reduced primary porosity
combined type of pore spaces originate (see phot. Pl. XXXIII, Figs. 2, 3].

The forms are reduced to filled up with dolomite cement (Pl. XXIII,
Figs. 1, 5), calcite cement of the ,type“ of ,dog teeth (phot. PL

XXXIII, Fig. 3, Pl. XXXIX, Fig. 3) and isometric cement (phot. Pl
XXXIX, Figs. 4, 5).

Joint porosity

It originated by the effect of tension or pressure on the individual
components in rock or on the rock as a whole. In the Leitha limestones
it is found rarely. The joints interconnect the pore systems and so
improve the collector properties. The joint porosity is shown in phot.
Pl. V, Figs. 1, 2 and PI. VIII, Figs. 1, 3.

Other poronecrotic processes

During the mesogenesic plastic deformation and pressure solution take
place. The plastic deformation reduces the primary and scarcely also
secondary-form pores (phot. Pl. XXXIX, Fig. 2). The pressure solu-
tion reduces to destroys the primary pores and provides the material
for the growth of cement in pores.

The porogenic and poronecrotic processes in the Leitha limestones
are represented in form of survey in Tab. 1.

Fundamental types of porosity

The f}lndamental types of porosity in the Leitha limestones at the
deposit Lab are the intraparticle, form and interparticle (matrix) po-
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Table 1 Porogenic and poronecrotic processes in Leitha limestones at Lab locality

Eogenetic Diagenetic
Mesogenetic marine phreatic environment
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rosity. The porosity varies within the range of 4—31 %, permeability
reaches the values of 0,01—22 mD. It is valuated as weak. The relation
of porosity and permeability is represented in Text. fig. 12. The low
values of permeability indicate micropore interconnections correspond-
ing to matrix porosity. If we compare the values of porosity with repre-
sentation of primary and form pores in borehole Lab — 129 (Text. fig.
7) at the level of mesoporosity, we may state certain dependence. The
high values of porosity mostly correspond to the presence of form or
primary — intraparticle pores. The data, however, are not complete.
Continuous information on microporosity is missing, requiring an
extensive study on scanning electron microscope. Let us still notice
the differences in establishing of permeability in old samples and new
samples (Text. fig. 12).
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In new determinations the permeability reaches higher values. This
probably corresponds to the loss of capillary water from cores with
longer storing.

I stated equal types of porosity, porogenic and poronecrotic processes
as in the Leitha limestones at the deposit Lab, also at the localities
Lednice and Tynec. At the locality RohoZnik only scarce forms occur,
obviously formed in the fresh water phreatic environment. At the lo-
calities RohoZnik and Devinska Nova Ves porosity is filled up.

Upper Triassic dolomites

Stratigraphic position and survey
of geological structure

The Upper Triassic dolomites are the most bulky lithostratigraphic unit
in the Slovak part of the basement of the Vienna basin. Its basement
is formed in slices or subordinate nappes by the Lunz beds consisting
of shaly claystones, weakly calcareous claystones and Opponitz beds
consisting of alternating dolomites, dolomitic limestones, calcareous
dolomites and anhydrites. The boundary with the overlying Hauptdo-
lomit is not sharp. In the lower part of the Hauptdolomit numerous
beds of anhydrites are found. Intercalations of dolomitic limestones
and non-calcareous claystones of green and black colours are little
frequent. The age of dolomites was determined by smaller foraminifers
(A. Kullmanova in A. Biely et al, 1973, A. Kullmanova ex
F. Némec — A. Kocédk, 1976; A. Kullmanovd in J. Kysela
et al. 1983), represented by species: Spiriamphorella sp., Agathammina
austroalpina Kristan — Tollmann, Angulodiscus gaschei praega-
schei Koehn — Zaninetti, Rakusia oberhauseri Salaj, Angulo-
discus tenuis (Kristan), Angulodiscus pokornyi (Salaj), Angulo-
discus friedli (Kristan — Tollmann), Angulodiscus sinuosus
Weyschenk, Triasina oberhauseri Koehn — Zaninetti et
Brénniman, which indicate the range of age ?Carnian — Norian
(Rhaetian). Thickness of the Hauptdolomit varies within the range of
500 to more than 1000 m (compare A. Tollmann, 1976). In boreholes
into the basement of the basin (see Text. Fig. 14) its true thickness is
difficult to estimate, regarding to the steep and variable dips of beds.

The lateral equivalent of the upper part of the Hauptdolomit at the
locality Lab are bedded Dachstein dolomites and dolomitic limestones.
They contain foraminifers: Angulodiscus gaschei gaschei Koehn —Za -
Ninetti et Bronniman, Angulodiscus impressus Kristan —
Tollmann, Angulodiscus tumidus Kristan — Tollmann, Rakusia
oberhauseri S alaj, which indicate a Norian — Rhaetian age (cf.

A.Kullmanova4, l c.). Thickness of the Dachstein carbonate attains
several hundreds of metres.
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The tectonic structure of the basement of the Slovak part is compli-
cated, however, essentially it may be stated that minimum as far as the
line (Kovalov, Lakdrska Novd Ves, RohoZnik] it is analogous to the
structure in the Austrian Calcareous Alps and in the Austrian part of
the basement of the Vienna basin (compare R. JiFicek, 1981, J. Ky-
sela et al., 1983, R. Jifigek, 1984). According to the lithostrati-
graphical and tectonic criteria we may distinguish the Frankenfels —
Lunz slice system, Gieshiibel syncline, Otscher nappe system ( Tirolicum)
and higher Alpine nappes (Juvavicum] or their equivalents.
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Text-fig. 14 Schematized lithostratigraphic sections ot boreholes studied in Vienna Basin
basement (Compiled by J. Kysela, 1984)

1 — clayey limestones (Senonian); 2 — dark schistose claystones (?Rhaetian —
Liassic); 3 — Dachstein dolomites and dolomite limestones (Norian); — Haupt-
dolomite with occasional anhydrite intercalations (Norian]; 5 — Opponitz beds, anhyd-
rites, dolomites, clayey limestones, claystones (Upper Carnian — ?Lower Norian);
6 — Lunz beds — gark schistose claystones and sandstones (Lower Carnian); 7 —
Reifling limestones with occasional cherts, marls (Middle Triassic).
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The Hauptdolomit in the individual nappes is of similar lithological
character. Certain changes may be stated in representation of claystone
intercalations. The Dachstein dolomites and limestones are found in the
innermost tectonic units only.

Lithofacial and microfacial character,
environment of sedimentation

The fundamental lithotypes of the Hauptdolomit are stromatolite dolo-
mites, often with fenestrae — loferites, microcrystalline and crystalline
dolomites. Less often are brecciated dolomites. Colouring varies within
the range light-grey to dark-grey, also greyish-brown to brownish-
grey colouring is frequent.

According to the data of A. Kullmanova in A. Biely et al
(1973), A. Kullmanova in J. Kysela et al. (1983) these micro-
textural types are found in dolomites: dolomicrite, dolosparite, dolo-
Oosparite, dolobiooosparite, doloomicrite, dolobiomicrite and dolopel-
micrite.

Bioskeleton allochems are represented by foraminifers, gastropods
conchs, ostracodes and rarely also crinoids. Relatively often pellets and
oolites are found. Pseudomorphs after evaporites — after crystals of
gypsum and ,birdseyes“ — pseudomorphs after gypsum concretions
are also frequent. : .

All macro- and micro-features testify to sedimentation in subtidal
environment (compare W. V. Miiller — Jungbluth, 1968, 1970;
K.Czurda — L. Niklas, 1970), in arid climate.

The Dachstein dolomites and limestones are represented by grey
loferites, fine-grained and detrital calcareous dolomites and dolomitic
limestones. In one case I also found out the presence of intervals of
the lofer cyclothem (A. Fischer, 1964; see phot. Pl. LVIII, Figs. 1, 2].
In the core the reduced interval A (black subhorizontal curve) is re-
corded, representing the period of emergence and erosion of the under-
lying interval C, in which cavities filled up with reddish mud are found
(detail in Fig. 2, P1. LVIII). Above the interval A a laminated dolomite
with fenestrae-loferite is found. According to A. Fischer (1964) the
cyclic sequence represents a reflection of transitions from the supratidal
environment (interval A and part of interval B) to the intertidal en-
vironment (interval B) and finally to he subtidal environment (in-
terval C).

Solution of relation of Hauptdolomit and Dachstein dolomite litho-
facies was proposed by H. Zankl1 (1971, p. 150). In my opinion it
corresponds to known facts.

The northernmost part of the Upper Triassic sedimentation area,
preserved in the basement of the Slovak part of the Vienna basin was
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drilled in boreholes Sastin — 12 and RGL—2. The Hauptdolomit
contains intercalations of green, black, locally also red claystones, indi-
cating the supply of fine clastic material from the sedimentation area
of the Carpathian Keuper, which is now part of the Fatricum, or formed
by weathering processes in situ. According to A.Kroll—G.Wessely
(1973) and G. Wessely (1975) the more frequent presence of these
pelites in the Hauptdolomit is an indicator of competence to the Fran-
kenfels — Lunz sliced system. In southern direction the pelites gra-
dually disappear.

A similar situation we may also observe on our territory, where in
boreholes Lak3arska Novd Ves — 7 and Zavod — 73 the intercalations
of claystones are less represented and mainly bound to fillings of joints
and stylolites. The Hauptdolomit drilled in the last named boreholes
is already part of the Otscher nappe system or Tirolicum. In southern
direction the upper part of the Hauptdolomit gradually passes into the
Lofer facies of the Dachstein dolomites and limestones, drilled in bore-
hole Lab — 115. We could expect the cycles of transgression distinctly
shown in the Dachstein carbonates also in the Hauptdolomit where,
however, they were shown less distinctly (not containing unambiguous
manifestations of subaerial weathering). It is difficult to trace cyclic
dependence in boreholes cored in intervals, ‘with length of interval
80—100 m.

We may consider only a part of fine-grained dolomites found in the
Hauptdolomit but mainly in the underlying Opponitz beds, connected
with evaporites (phot. Pl. LIV, Fig. 2) as primary, precipitated directly
from solution.

The prevalence of micrograined dolomites (dolomicrites) and grained
dolomites (dolosparites) formed by dolomitization of limestones, by
replacement of a part calcium ions by magnesium ions.

The presence of evaporites in the succession unambiguously points
to two models of dolomitization, established in areas with arid climate.
They are the model of evaporation pumping and the model of ,,seepage
reflux*,

In the first case (K. Hsi — C. Siegenthaler, 1969) the evapo-
ration increases the concentration of salts in ‘pore waters near the
surface of supratidal to the point when calcium sulphate begins to
precipitate in mass amount. This process removes the inhibiting in-
fluence of calcium sulphate in the solution on /precipitation of dolomite
and increases the Mg/Ca ratio in the residual salt brine. These con-
ditions are suitable for dolomitization of near-surface parts of the sedi-
ment, Evaporation brings by capillary rise always new water from
deeper beds of the sediment and so makes possible continuation of
dolomitization.

The second model [,seepage reflux* — J. Adams — M. Rhodes,
1960) also reckons with the effect of highly mineralized salt brines,
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impoverished in calcium sulphate. According to it a part of dense,
heavier salt brines penetrates into depth towards the open sea and
dolomitizes the limestones present there. According to both models
dolomitization takes place during early diagenesis, is penecontempo-
raneous. The following late diagenetic dolomitization is taking place
during the action of buried relict waters on limestones usually deep
below the surface.

Types pof porosity, porogenesis
and poronecrosis

The dominating type of porosity in Upper Triassic dolomites is the
secondary porosity represented by joint and brecciated porosity, to
a less extent also vacuole and channel porosity. Its origin is polygenetic
and connected with overthrusting of nappes, their additional thrusting,
multiple uncovering of rocks and their non-structural dissolution.

Following the porogenic and poronecrotic processes in the Upper
Triassic dolomites we may distinguish their following stages:

Depositional and eogenetic stage

The fenestral and intercrystal porosity originated in it.

The fenestral porosity is part of algal mats. Its origin is polygenetic,
including decomposition of organic substances, shrinkage during desic-
cation and accumulation of water or gas. In the Hauptdolomit from the
substratum of the basin fenestral porosity is filled up with clayey mud
and dolomite cement (phot. Pl. XLIX, Fig. 2, Pl. L, Figs. 1, 3), only in
Scarce cases the fenestral pores are partly filled up (phot. Pl. L, Fig. 2).
In the Dachstein dolomite the fenestral pores are filled up with calcite
(phot. P1. LVIII, Figs. 3, 4). Filling up or reduction of pores was ob-
viously taking place during mesogenesis in both cases. |

The intercrystal porosity arising during the dolomitization processes
in the eogenetic stage of development is already also not preserved
at present. It was filled up with dolomite cement.

Mesogenetic and telogenetic stages

i The pre-nappe stage of mesogenesis was prevailingly shown by porone-
crotic processes represented by the growth of cement in fenestrae,
scarcely also in intraparticle pores and further growth of dolomite
Into intercrystal pores. )

A significant post-orogenic process was Mediterranean overthrusting
of nappes (compare A. Tollmann, 1976). It formed joint to brecciated
porosity. Post-orogenic processes evoked by hydraulic splitting of rock
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near beds with anomalous high bedding pressure were also not negli-
gible, which are usually bound to evaporite horizons. This process is,
however, also accompanied by poronecrosis — filling up of joints with
unconsolidated clayey material.

In the near-surface zone of the nappes the post-orogenic processes
were taking place by expanding of the joint systems and nonstructural
dissolution of rocks by aggressive fluids. Channel and vacuole porosity
forms. The origin of the last named type of porosity could be pre-
disposed also by the presence of forms after dissolved evaporites.
Dissolution of a larger mass of evaporites resulted in further formation
of joint porosity. We may designate this stage of porosity genesis as
pre-Gosau telogenesis. In this stratigraphic range it is bound to the
Frankenfels — Lunz sliced system only. The near-surface part of the
more inner nappes was subject to telogenesis for a longer time, to the
Upper Campanian in the area of Studienka and further to the south the
telogenesis persisted to the Eocene.

In deeper parts of the nappes the mesogenesis continued, in which
poronecrotic processes — pressure solution and cementig predominated.
As the photographic material shows (phot. Pl. LVI, Fig. 2, Pl LVII,
Fig. 3, Pl. LVIII, Fig. 5), pressure solution accompanied by formation
of stylolites followed formation of at least a part of joints.

The Gosau transgression probably affected the poronecrotic system
of the secondary — pre-Gosau telogenetic porosity. We may suppose
that the near-surface joint system was filled up with internal sedimen-
tation and later in the mesogenetic zone also with carbonate cement.
This stage persists in a part of the sedimentation area to the Paleogene.

Another, important porogenic process was post-Gosau, more precisely
said Pyreneic additional thrusting of nappes (cf. A. Tollmann,
1976). It was accompanied by formation of a new system of joint porosity.

In the near-surface zone of nappes also a new telogenetic stage of
the genesis of porosity — the pre-Neogene telogenesis began. It mainly
affected the frontal parts of nappes with denuded Gosau sedi-
ments. Its persistence was not equally long in the basin. In the larger
part of the basin it ended with the Eggenburgian, only west of the line
RohoZnik — Sastin (see R. Jificek, 1978) it persisted to the Kar-
patian. It was shown by the second stage of formation of channel and
vacuole porosity.

In the deeper — mesogenetic zone of nappes further mesogenesis
was taking place, shown in poronecrosis—pressure solution, cemen-
tation of joint systems and vacuole porosity. !

The Neogene transgression was shown in the zone of pre-Neogene
telogenesis by poronecrosis, internal sedimentation in the joint systems,
in channels, locally possibly also in caverns. With continuing sinking
to the mesogenetic zone cementation was and recently probably also
is taking place in them.
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The last porogenic process is formation of joint porosity near the
Neogene faults.

Let us still notice the telogenetic stage of formation of porosity
bound to the Dachstein dolomites.

It is representer by formation of texturally non-selective cavities
(? channels) in the interval C of Fischer’s cyclothem. According to the
quoted author they could have formed by the effect of meteoric water.
Soon after formation, during sedimentation of the overlying bed they
were filled up with several generations of reddish carbonate mud. The
younger of them are separated by crusts of calcite cement.

Comparing the outlined course of porogenesis (poronecrosis) in the
Upper Triassic dolomites from the basement of the Vienna basin with
factual — drilling geological material we may state one to three ge-
nerations of joint systems or stages of their expanding (cf. phot. Pl.
LV, Fig. 2). We may identify their formation with the distinguished
stages of porogenesis but such identification may be far from the rea-
lity. Problems arise when only one generation of joints is present in
the rock. It could have formed in some of the mentioned porogenic
stages or during some of their parts. Certain guide may be the state
of filling up, we suppose there that the youngest generations are un-
filled, however, this need not be a rule. The equal statement is also
valid in the case of vacuole porosity (phot. Pl. LIII, Figs. 3, 6). Ac-
cording to crossing of several joint generations we although have cer-
tain information on their relative age, but the data on the conditions
of their filling up are missing. We may obtain these in future by com-
bination of the methods of petrological, cathode — luminiscence and
isotopic study and studies of homogenization temperature of two-com-
ponent inclusions in the joint filling.

A part of the joints, vacuoles and channels, usually the youngest ge-
neration is not filled up with the solid phase and forms collector spaces.

The porosity and permeability of the Hauptdolomit as collector at the
deposit Zdvod was evaluated quantitatively by B. Jandovéd in F. Né&-
mec (1983). She mentions porosity within the range of 0,5—5 %, per-
meability within the range of 38—93 mD.

Prognosis of the collector zones

Closing I still am dealing with prognosis of most favourable developed
collector zones in the Hauptdolomit. The most favourable obviously
will be the zones, in which several porogenic processes are connected.
The dense, unfilled joint systems will be bound mainly to the frontal
parts of the post-Gosau nappes near the pre-Neogene surface (zone of
pre-Neogene telogenesis). An optimal case is the presence of evaporites
fn this zone. At the deposit Zavod evaporites, although obviously form-
Ing the stable horizon at the base of the Hauptdolomit, are not found
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from the pre-Neogene surface on the depth of 1800 m bellow it. They
were dissolved during the pre-Neogene telogenesis. The open joint system
accompanies also Neogene faults in the pre-Neogene basement. The
influence of the mentioned factors may be proved at the gas deposit
Zavod, J. Kysela — A. Kullmanova (1976) and at the deposit
Borsky Jur.

Conclusion

The analysis of microfacies, microtextures, diagenetic-poronecrotic and
porogenic processes in the Leitha limestones indicated that the limesto-
nes form organogenic mounds. They consist mainly of detritus of co-
ralline algae, rhodolites, amphistegines and bryozoans. The mounds
accumulated on the Lab sands, with their surface reached the boundary
of wave effect, which destructed the algal mats and displaced the de-
trital material to the periphery carbonate accumulation.

They contain primary porosity represented by pores in the bioskeleton
(intraparticle porosity) and pores in micrite (interparticle — matrix
porosity). The secondary porosity formed during the mesogenesis and
is represented by form porosity. Its formation was evoked by the pro-
cess of ripening of organic matter, accompanied by release of CO2 and
hydrocarbons. The residual — marine water in carbonate mounds sur-
rounded by impermeable pelites of the zone of agglutinants was gra-
dually saturated with CO2 and became aggressive regarding to less
stable carbonates, to calcite with a high content of magnesium and to
aragonite. In the initial phase of mesogenesis this led in coralline algae
to microdissolution of Mg-calcite in the walls of ,cells“ and to growth
of the dolomite cement, followed by complete dissolution of the ske-
leton and further growth of dolomite crystals into the secondary pores.
The mineralogically conditioned dissolution also affected the tests of
miliolid foraminifers, tubes of serpulid worms, zoaria of bryozoans,
gastropod conchs and echinoid spines.

The poronecrotic processes affected the primary and secondary po-
res. They are represented by filling up with mud, cementing, com-
paction and pressure solution. They were not taking place to complete
filling up the porosity, in which case also continuous accumulation of
hydrocarbon gases played some role.

We may expect analogous mounds of the Leitha limestones with
equal porogenic and poronecrotic processes in the area north and north-
east of Lab. If they are in suitable structural position, they can con
tain accumulations of hydrocarbons regarding to their porosity.

The Upper Triassic dolomites in the basement of the Slovak part of
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the Vienna basin contain secondary porosity represented by joint, brec-
ciated and vacuole porosity. It formed in the time of the Mediterranean
and Illyrian phase of mesogenesis and following — pre-Gosau and pre-
Neogene telogenesis. The poronecrotic processes represented by filling
up with clayey matter during hydraulic splitting, by filling up with
sediments and cement with pressure solution did not reach the final
stage of filling up of the porosity. In the open pore systems accumu-
lations of hydrocarbons are found (deposits of Zavod land Borsky Jur).

When we trace representation of the individual types of porosity in
the Upper Triassic dolomites we may state that from the view-point of
porosity zones are and will be most favourable, in which the effects of
several porogenic processes are connected. In the basement of the
Vienna basin there are the intensively jointed fronts of nappes or joint-
ed imbricated zones in the part closely adjacent to the pre-Neogene
surface, in which aggressive meteoric fluids were effective. An optimal
case is the occurrence of evaporites in the near-surface zone situated
In a permeable environment (Hauptdolomit). With their dissolution
further joint and brecciated porosity forms. The youngest process im-
proving the collector properties of the Upper Triassic dolomites are
rupture deformations — accompanied by formation of joint along the
Neogene faults.

List of Figures 1—10 (only in Slevak text)
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Explanations of photographs (Plates I—LXVI]

Plate I ‘
Lithofacies of the Leitha limestones from the borehole Lab — 129.

1 Algal limestone consisting of stalks of coralline algae and rhodolites, which have
laminar to globular growth shape. The rhodolite right in the middle is composite;
serpulids, coralline algae and bryozoans are in it. :

Core no. 5, depth 1445—1454 m, interval 2,8—2,9 m (cut surface). Scale ‘— band
of millimetre paper, length 5 cm. :

2 Algal limestone, in which are fragments of stalks of ;coralline glgae, in a part of
cases bored. Zoaria of bryozoans, gastropods and larger foraminifers are seldom.
Core no. 5, interval 5,9—6,0 m.

3 Bryozoan-algal limestone. The bioskeletons are affected by plastic deformation
and pressure solution. The zoaria of bryozoans (middle below) are more resistant
to plastic deformation. |
Core no. 5, interval 6,3—6,4 m.

4 Algal limestone formed by fragments of stalks of coralline algae and rhodolites,
which are of globular growth shape. Rarely are zoaria of bryozoans (left top) and
larger foraminifers. The bioskeleton of algae and bryozoans is affected (to a dif-
ferent extent) by plastic deformation and pressure solution.

Core no. 4, depth 1454,0—1463,0 m, interval 1,7—1,8 m.

Plate II
Lithofacies of the Leitha limestones in borehole Lab — 129.

1 Clayey foraminiferal limestone with rare fragments of coralline algae. The formani-
fers are represented by the genus Amphistegina. The fragments of stalks are
plastically deformed. The black elongated spots at the photo consist of calcareous
claystone. (

Core no. 6, depth 1454,0—1463,0 m, interval 4,7—4,6 m.

2 Foraminiferal — algal limestone consisting of fragments ot stalks of coralline algae,
rhodolites with laminar growth shape (middle top) or also with ?branched
growth shape (middle), with frequent conceptaculae in the stalk. The rhodolites
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are affected by boring. In the lower part of the core are abundant amphistegines.
Core mo. 6, interval 5,7—5,8 m.

3 Foraminiferal — algal limestone formed by fragments of coralline algae, rhodolites
of laminar and globular growth shape and amphistegines.
Core mo. 7, depth 1463,0—1470,0 m, interval 3,4—3,5 m.

4 Relation of three lithofacies in the core fragment. In the upper part rhodolites of
branched and columnar growth shape are found. In the middle |part are stalk
fragments of coralline algae with amphistegines, affected by plastic deformation
and pressure solution. In the lower part of the core clayey amphistegine lime-
stones are found.

Core no. 7, interval 4,7—4,9 m. °

Plate III
Lithofacies of the Leitha limestones from borehole Lab — 129.

1 Algal limestone with stalk fragments of jcoralline algae and with rhodolites. The
filamentous forms are stalks of the genus Lithophyllum, on which plastic defor-
mation, also affecting rhodolites, is shown most distinctly.

Core no. 8, depth 1470,0—1479,0 m, interval 1,3—1,4 m.

2 Algal limestone formed by stalk fragments of coralline algae and rhodolites of

laminar and globular growth shape. Amhpistegines bound to clayey parts are little

frequent. Pressure solution and plastic deformation are mainly distinct in clayey
parts of the limestone (black spots).

Core no. 8, {interval 1,9—2,0 m.

Foraminiferal algal limestone with fragments of coralline algae and amphistegines,

left top a zoarium of bryozoan overgrown first with laminar type of 'stalk, which

later developet into the globular type. {

Core no. 8, interval 4,05—4,17 m.

4 Algal limestone with fragments of coralline algae (mainly Lithophyllum) with
rhodolite of branched growth shape, with tendency to transition to the globular
shape in the youngest layer. The rhodolite is affected by boring. Rigth is a joint
filled up with calcite. |
Core no. 8, interval 4,97—5,1m.

w

Plate IV
Lithofacies of the Leitha limestones from borehole Lab — 129.

1 Algal limestone consisting of stalk fragments of coralline falgae and rhodolites of
laminar and globular growth shape, which are affected by boring. The openings
after boring were filled up with calcareous mud.

Core no. 9, depth 1479,0—1484,0 m, interval 0,15—0,25 m.

Clayey foraminiferal limestone with larger foraminifers of the genus Amphistegina,
which are partly affected by pressure solution.

Core no. 9, interval 0,6—0,7 m.

Algal limestone with stalk fragments of coralline algae and rhodolites of colum-
nar and laminar growth shape. Zoaria of bryozoans [are little frequent. The lime-
stones are affected by pressure solution (black sutures).

Core no. 9, interval 40—4,1 m.

Algal limestone overfilled with fragments of coralline algae with rhodolites. Pres-
sure solution and plastic deformation, mainly distinct in clayey parts of the lime-
stone, are frequent.

Core no. 10, depth 1484,0—1493,0 m, interval 2,4—2,5 m.

N
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Plate V
Porosity of the Leitha limestones from borehole Lab — 129 (photographed in
oblique lighting).

1 Secondary — form and joint porosity in algal limestone. The first type of porosity
originated by dissolution of shells (or their fragments) of serpules, bryozoans,
gastropods. Porosity is {2 %, permeability 2,7 mD.

Core no. 4, depth 1436,5—1445,0 m, interval 1,7—1,8 m.

2 Primary, residual and secondary porosity in algal limestone. The first type is
represented by porosity after boring in rhodolites (right top, left bottom). The
pores were partly filled up with calcareous mud (geopetal textures). Tre secondary
pores formed by dissolution of the skeleton of bryozoans, gastropod conchs or
their detritus and echinoid spines. The last porogenetic process was formation of
joints.

Core no. 5, depth 1445,0—1454,0 m, interval 0,0—0,1m.

3 Primary, residual and secondary porosity in algal limestone. 'Similarly as in the
preceding case primary pores after boring are in rhodolites, partly filled up with
lithified mud. The secondary porosity formed by dissolution of gastropod conchs,
their fragments and the skeleton of bryozoans (middle top). The average porosity
is 28 %, permeability 17,5 mD.

Core no. 5, interval 2,1—2,2 m.

4 Primary and secondary porosity in algal limestone. The ,chalk“ habit of a part
of stalks of coralline algae shows microporosity. The secondary porosity formed
by dissolution of tubes of serpulid worms and skeleton of bryozoans in rhodolites
(right middle) and conchs of gastropods or their fragments.

Core no. 5, interval 2,8—2,9 m.

Plate VI
Porosity in the Leitha limestones from borehole Léb — 129 (photographed in oblique
lighting).

1 Primary and secondary porosity in algal limestones. The micropores are found in
stalk fragments of algae (chalk habit). The secondary porosity formed by disso-
lution of the skeleton of bryozoans and detritus of gastropod conchs. The average
porosity is 20 %, permeability 5 mD.

Core no. 5, depth 1445,0—1454,0 m, interval 3,6—3,7 m.

2 Primary and secondary porosity in algal limestone. In the stalks of algae are pri-
mary pores after boring, partly reduced by the sediments (geopetal textures, left).
The secondary porosity formed by dissolution of the tubes of serpulid worms,
gastropod conchs and their detritus. In the right part of the core is joint porosity.
The average porosity of limestone is 17,5 %, permeability 6 mD.

Core mo. 5, interval 5,9—6,0 m.

3 Primary and reduced primary porosity in bryozoan-algal limestone. Primary, intra-
particle pores in the zoarium of bryozoan locally reduced by plastic deformation
and pressure solution are visible. According to the ,chalk® habit of the deformed
stalks of algae the presence of microporosity may be concluded.

Core no. 5, interval 6,3—6,4 m.

4 Primary and reduced primary porosity in algal limestone, represented by porosity
after boring in rhodolites, by intraparticle porosity in rare zoaria of bryozoans.
The micropores in the stalks are filled up with cement (glassy habit of most stalks).
Core no. 6, depth 1454,0—1463.0 m, interval 1,7—1,8 m.

Plate VII
Porosity in the Leitha limestones from borehole Ldb — 129 (photographed in oblique
lighting).
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Primary porosity in clayey loraminiferal limestone. The intraparticle pores are
found in the skeleton of amphistegines. Concluding from the chalk habit of stalks
of coralline algae, the intraparticle micropores are preserved also in them. The
average porosity of the foraminifer limestone is 24 %, permeability 9 mD.

Core no. 6, depth 1454,0—1463,0 m, interval 4,7—4,8 m.

Primary and secondary porosity in algal limestone. The micropores are preserved
in most stalks of algae (chalk habit). The groundmass is in the advanced stage
of lithification, secondary pores formed by dissolution of gastropod conchs and
their detritus are rare. The average porosity of limestone is 4,5 %, [permeability
0,06 mD.

Core no. 6, interval 7,8—7,9 m. :

Primary and secondary porosity in algal limestone. According to the chalk habit
of stalks in fragments and rhodolites the microporosity is preserved in them. The
pores after boring are partly filled up with lithified calcareous mud. The seconda-
ry pores formed by dissolution lof bryozoan shells (in rhodolites) and gastropod
conchs. In the lower part of the core microporosity in stalks is reduced by plastic
deformation and pressure solution.

Core no. 7, depth 1463,0—1470,0 m, interval 1,7—1,9 m.

Plate VIII
Porosity in the Leitha limestones from borehole Lab — 129 (photographed in oblique
lighting).
1 Prevailingly secondary porosity in algal limestone represented by forms after

dissolution of bryozoan and gastropod shells, joints and? vacuoles in their vici-
nity. The stalks of algae have partly preserved microporosity (chalk habit).

Core no. 10, depth 1484,0—1493,0 m, interval 6,9—7,0 m.

Primary and secondary porosity in algal limestone. The microporosity is preserved
in stalks of coralline algae, reduced by plastic deformation and pressure solution
in the lower part of the core. In the groundmass secondary pores formed by dis-
solution of shell fragments are found. The average porosity of limestone [is 28,5 %,
permeability 13 mD. ! 3

Core no. 10, interval 7,4—7,5 m.

Residual primary and secondary porosity in algal limestone. In the stalk of alga
(middle right) parts with preserved microporosity are stressed by cutting. In the
lithified calcareous mud numerous forms — secondary pores after the dissolved
organogenic detritus and scarce shells are found. The joints are in the initial stage
of filling up, their walls are covered with calcite crystals.

Core no. 5, depth 1445,0—1454,0 m, interval 0,0—0,1 'm.

Photographic equipment Opton, magnif. 13 x.

Plate IX )

Microfacies and porosity of the Leitha limestones from borehole L&b — 129 (photo-
graphed in oblique lighting with black basis).

X

Amphistegine — algal microfacies. The primary intraparticle pores are preserved
_partly in stalks of algae (chalk habit), in amphistegines and zoarium of incrust-
ing bryozoan. The pores in miliolid foraminifer (below) are filled up with calcite.
The secondary pores are represented by forms after dissolved fragments of gastro-
pod conchs and unidentifiable detritus. Wackestone texture.

Core no. 4, depth 1436,5—1445,0 m, interval 0,8—0,9 m, thin section 1896/81, photo-
equipment Opton, magnif. 8,8 x.

Rhodolite microfacies. The primary pores in the stalks of algae are partly reduced.
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Other intraparticle pores (bryozoans, conceptaculae) are filled up with mud and
calcite cement (geopetal textures). The pores after boring are equally filled up.
The secondary porosity is represented by forms after dissolved gastropod conchs
or their fragments and after bryozoan zoaria (bellow). Floatstone texture (picture
turned by 180°).

Core no. 4, interval 3,3—3,4 m, thin section 1898/81, Opton, magnif. 3,4 x. .

Algal — amphistegine microfacies. According to the chalk habit the microporosity
is |preserved in the stalks of algae. The pores in amphistegines are filled up with
calcite cement, the test is recrystallized. The echinoid spine (right top) contains
micropores. In the picture are sporadically present secondary pores after dissolved
organogenic detritus. Texture: wackestone—packstone.

Core no. 6, depth 1454,0—1463,0 m, interval 6,5—6,6 m, thin section 1906/81, Opton,
magnif. 5,7 x.

Amphistegine — algal microfacies. The limestone is affected by pressure solution.
The plastically -deformed stalks contain micropores according to the chalk habit.
The intraparticle pores in amphistegines and zoarium of bryozoan (left bottom) are
partly reduced by calcite cement. Wackestone texture.

Core no. 7, depth 1463,0—1470,0 m, interval 1,7—1,9, thin section 1906/81, Opton,
magnif. 7 x.

Amphistegine microfacies. In amphistegines primary — intraparticle pores are
preserved. In places they are reduced to destroyed by pressure solution. Wacke-
stone texture.

Core no. 8, depth 1470,0—1479,0 m, interval 0,15—0,2 m, thin section 1912/81, Opton,
magnif. 5,7 x.

Plate X

Microfacies and porosity of the Leitha limestones from borehole Lab — 129 (the first
two objects photographed in oblique lighting with black basis, the third object-cut
surface, photographed in oblique lighting).

1

Amphistegine — rhodolite microfacies. The stalks .of algae contain relict preserved
micropores. The conceptaculae and pores after boring were filled up with mud
and calcite cement. The intraparticle pores in amphistegines are filled up with
calcite cement and the test is recrystallized. The secondary porosity is represented
by joints. Floatstone texture.

Core no. 7, depth 1463,0—1470,0 m, interval 4,75—4,9 m, thin section 1910/81,
Opton, magnif. 3,5 x.

Algal microfacies. A part of stalk fragments of coralline algae (contains preserved
micropores according to the chalk habit. The primary pores in bryozoan zoaria
and pores after boring in stalks were filled up with imud and calcite cement. The
secondary porosity is represented by forms after dissolved gastropod conchs and
unidentifiable skeleton detritus. The secondary pores are partly filled up also with
calcite cement. Floatstone texture.

Core no. 10, depth 1484,0—1493,0 m, interval 0,7—0,9 m, thin section 1914/81, Opton,
magnif. 3,5 x.

Primary and secondary porosity in organogenic limestone. The primary intraparticle
pores are found in amphistegines and zoaria bryozoans. The secondary porosity
formed by dissolution of gastropod conchs, their fragments and unidentifiable
skeleton detritus.

Core no. 3, depth 1430,5—1436,25 m, interval 3,6—3,7 m, Opton, magnif. 13 x.

Plate XI
Porosity of the Leitha limestones from borehole Lab — 129 (cut surface photographed
in oblique lighting]).
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Primary, intraparticle porosity in amphistegines. Plastic-deformed stalks of algae
contain micropores of (chalk habit).

Core no. 5, 'depth 1445,0—1454,0 m, interval 6,3—6,4 m, Opton, magnif. 16 x.
Primary, intraparticle porosity in amphistegine and zoaria of bryozoans. In a part
of plastically deformed stalks of coralline algae micropores are found (stalk right
below). In the stalks also pores after boring are found (left above).

Core no. 5, interval 6,3—6,4 m, Opton, magnif. 20 x.

Secondary-form porosity after dissolved conch of gastropod, which was previously
partly filled up with carbonate mud (middle), after dissolved tube of serpulid worm,
also previously filled up with carbonate mud. Fine pores in the ,groundmass“ —
lithified mud formed by dissolution of skeleton detritus.

Core no. 5, interval 5,9—6,0 m, Opton, magnif. 16 x.

Plate XII .

Porosity of the Leitha limestones from borehole Lab — 129 (cut surface photographed
in oblique lighting).

1

w

Secondary — form porosity after dissolved skeletal detritus (?bryozoans, ?gastro-
pods).

Core no. 10, depth 1484,0—1493,0 m, interval 6,9—7,0 m, Opton, magnif. 16 x.
Primary and secondary porosity in composite rhodolite with laminar growth shape.
In its structure serpules (left below), bryozoans (innermost layer) and coralline
algae take part. The primary pores — conceptaculae are preserved in the left and
right part of rhodolite. The inner part of the rhodolite was bored, a part of the
opening was later filled up with carbonate mud with skeletal detritus. They dis-
solved together with the tube of serpulid worm and bryozoan, forming form poro-
sity.

Core no. 4, depth 1436,5—1445,0 m, interval 0,6—0,9 m, Opton, magnif. 13 x.

Stalk pf coralline alga in the central part — hypothalium with preserved micro-
porosity (chalk habit). The marginal parts of the stalk — perithalium are filled
up with calcite cement. I

Core no. 5, depth 1445,0—1454,0 m, interval 2,8—2,9 m, Opton, magnif. 20 X.

Plate XIII
Microporosity in coralline algae.

1

Hypothalium of coralline alga with preserved intraparticle porosity.

Borehole L&b — 129, Core no. 4, depth 1436,5—14450 m, interval 0,8—0,9 m,
fracture surface, SEM, magnif. 100 [x.

Hypothalium of coralline alga with reduced to filled up intraparticle porosity. The
filled up ,cells“ are ordered into strips following the growth lines, which represent
breaks in growth, during which the marginal parts were probably filled up with
cement.

Ldb — 129, core mno. 4, interval 0,8—0,9 m, cut surface, SEM, magnif. 200 x.

Plate XIV
Coralline algae in the Leitha limestones and distribution of dolomite in them.

1

Alga Archeolithothamnium sp., characterized by arrangement of sporangia into

strips. Transversal section through stalk. The sporangia are filled up with sparite
calcite cement.

Tynec — 73, core no. 3, thin section 1631/84, Amplival pol.d, magnif. 37 x, Nicols IIL.
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2 Alga Lithophyllum sp. in organogenic limestone. The intraparticle pores are filled
up with calcite cement, equally as the interparticle pores between the individual
components.

L&b — 37, core no. 6, depth 1529,0—1523,3 m, interval 0,1 m, thin section 4498/82,
Amplival pol.d, magnif. 37 x, Nicols IL |

3 Distribution of dolomite in the stalk of coralline alga. It is bound to a (part of the
hypothalium. Etched cut surface, coloured by alizarine in alkalic environment. The
dolomite is coloured violet (darker shade in the picture).

L4b — 129, core no. 4, depth 1436,5—1445,0 m, interval 4,1—4,2 /m, Opton, magnif.
P e

Plate XV ‘
\
Distribution of dolomite in coralline algae from the Leitha limestones in borehole

Lab — 129 (photographed in oblique lighting].

1 Dolomite coloured by alizarine in alkalic environment (the dark colouring in the
original violet) is bound to a Lpart of the hypothalium, where its distribution is
influenced by the course of growth lines. 5 |
Core no. 4, depth 1436,5—1445,0 m, interval 4,1—4,2 m, Opton, magnif. 26 x.

2 Dolomite coloured by titanium yellow in alkalic environment (darker colouring,
in the original it was red, in the time of photographing already yellow).Itis bound
to a part of the hypothalium, its distribution follows the growth lines.

Core no. 4, interval 4,1—4,2 m, Opton, magnif. 13 x.

3 Detail from the preceding picture.

Opton, magnif. 40 x. 7

Plate XVI
Distribution of dolomite in coralline algae from the Leitha limestones in borehole
L&b — 129 (photographed in oblique lighting).

1 Dolomite, coloured by alizarine in alkalic environment is bound to the hypothalium
of stalk fragment, which is surrounded by lithified carbonate mud — micrite.
The contact is sharp. {

Core no. 4, depth 1436,5—1445,0 m, interval 4,1—4,2 m, Opton, magnif. 26 X. |

2 Dolomite coloured by alizarine in alkalic environment, bound to a part of the
hypothalium and its distribution is conditioned by the course of growth lines.
In the lower part of the picture the parts of stalk with dolomite are in contact
with sparite, calcite cement filling up the pores after boring.

Core no. 4, interval 4,1—4,2 m, Opton, magnif. 32 x.

3 Dolomite coloured by titanium yellow in alkalic environment, bound to a part of
the hypothalium and its occurence is adapted to the course growth lines. In the
central part of the stalk a form after the dissolved tube of serpulid worm, origin-
ally filled up with carbonate mud, is found. It contains a fragment of stalk with
dolomite.

Core no. 4, interval 4,1—4,2 m, Opton, magnif. 40 x.

Plate XVII \
Distribution of dolomite in coralline algae from the Leitha limestones in borehole

Lab — 129.

1 Dolomite (coloured by titanium yellow in alkalic environment), is bound to a part
of the hypothalium and perithalium and its occurrence is adapted to the course
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of growth lines also in the part, which originally incrusted a sessile serpulid worm
(now the tube is dissolved).
Core no. 4, depth 1436,5—1445,0 m, interval 4,1—4,2 m, Opton, magnif. 32 x.
2 Dolomite coloured by titanium yellow in alkalic environment, bound to a part of
the hypothalium and its distribution is conditioned by the course of growth lines.
The dolomite occurrences in both parts of the broken stalk are equivalent to each
other. In the upper part of the picture an encrusting bryozoans shell, dissolved
now, is found.
Core no. 4, interval 4,1—4,2 m, Opton, magnif. 16 x.
Distribution of dolomite coloured by titanium /yellow in alkalic environment (dark
colouring, in the original red) is controlled by the course of growth lines.
Core no. 4, interval 4,1—4,2 m, thin section 368/82, Opton, transmitted light,
magnif. 13 x. '

w

Plate XWIII '
Distribution of dolomite in coralline algae from the Leitha limestones (photographed
in transmitted light).

1 Distribution of dolomite in the hypothalium (white strips) is conditioned by the
course of growth lines. Calcite is coloured with application of alizarine in acid
environment (dark colouring, in the original red). The rock is /[penetrated by joints
filled up with calcite.

Lab — 44, core no. 5, depth 1484,0—1488,0 m, thin |section 355/82, Opton, magnified
20 x.

2 Distribution of dolomite in the hypothalium (white strips) follows the growth lines
(calcite coloured by f{alizarine in dark environment). !

Lab — 44, core no. 5, depth 1484,0—1488,0 m, thin section 355/82, Opton, magnif. 20 x.

3 Distribution of dolomite in the hypothalium (lighter strips) conditioned by the
course of growth lines (calcite coloured by alizarine in acid environment — dark
colouring, in the original red).

Lab — 44, core no. 5, thin section 355/82, Amplival pol.d, magnif. 76 x.

Plate XIX
I?istributicm of dolomite in coralline algae and their diagenesis {in the Leitha
limestones (photographed in transmitted light).

1 Distribution of dolomite in the hypothalium of stalk of the species Lithothamnium
cf. ramosisimum Giimb. (Conti), determined by A. Schalekov4. It is controlled by
the course of growth lines (lighter strips of cells). Coloured calcite, by aid of
alizarine in acid environment.

L&ab—129, core no. 4, depth 1436,25—1445,0 m, interval 3,3—3,4 m thin section
365/82, Amplival pol. d magnif. 76 x.

2 Distributlon of dolomite in the hypothalium of coralline alga. (Dark rings in the
original red). Coloured by titanium vyellow in alcalic environment stabilized by
10 % solution of NaOH.

Lab—129, core no. 4, interval 41—42 m, thin section 368/82, Amplival pol d.,
magnif. 152 x.

3 Recrystallization of stalk of coralline alga. In a part of the stalk the structure of
hypothalium is preserved.

Lab—41, core no. 6, depth 1500—1502 m, thin section 1916/84, Amplival pol. d.,
magnif. 37 x.
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Plate XX

Distribution of dolomite in coralline algae from the Leitha limestones in borehole
L&b — 129.

1 Distribution of dolomites in the hypothalium of coralline alga. The light-coloured
,cells“ with openings are formed by dolomite. They originally formed as thin
crust at the inner periphery of empty algal ,cells“. Cut surface, etched 30 sec.
by 5% HCL
Core no. 10, depth 1484,0—1493,0 m, interval 2,4—25 m, SEM, magnif. 200 x.

2 Distribution of dolomite in the stalk of coralline alga. The light-coloured ,celles"
with apical openings are formed by dolomite. The openings at the side wall of
cells are formed artificially, with etching. They formed by pressure of jexpanding
CO,. The ,cells” in the right upper part of the photo are filled up with micrite
calcite cement (originally perhaps Mg—calcite). The structure of ,cells” is indis-
tinct. Cut surface, etched 30 sec. by 5 % HCL
Core no. 9, depth 1479,0—1484,0 m, interval 3,2—3,3 m, SEM, magnif. 150 x.

Plate XXI
Course of diagenesis and formation of dolomite in stalks of coralline algae from the
Leitha limestones in borehole Lab — 129.

1 Stalk with primary porosity, in the upper part of the photo reduced by carbonate

cement, fracture surface.

Core no. 4, interval 0,8—0,9 m, SEM, magnif. 150 x.

Stalk with reduced primary porosity. The pores are partly filled up with micrite

calcite cement. The cut surface etched by 5% HCI.

Core no. 5, interval 6,3—6,4 m, SEM, magnif. 750 x.

3 Primary pores filled up with calcite cement. Cut surface etched by 5% HCIL
Core no. 9, interval 3,2—3,3 m, SEM, magnif. 1000 x.

4 Stalk with primary porosity in the initial stage of formation of dolomite micro-
crystals. Fracture surface.

Core no. 4, interval 0,8—0,9 m, SEM, magnif. 500 x.

5 Advanced stage of dolomite formation. The original skeleton is already dissolved,
the microdolomite crystals formed a negative of the ,cell“. Fracture surface.
Core no. 5, interval 0,0—0,1 m, SEM, magnif. 400 x.

6 Detail from the preceding picture. The dolomite microrhombohedrons at the surface
of the negative of ,cell indicate the beginning of further growth into the free
space after the dissolved wall. The negative of the Lithothamnium type of the
cell wall structure. SEM. magnif. 3000 x.

7 Negative of the ,cell structure of the stalk of coralline alga formed by a thin
crust of dolomite microcrystals. Cut surface etched by 5 % HCI.

Core no. 9, interval 3,2—3,3 m, SEM, magnif. 250 x.

8 Detail from the preceding picture showing intercrystal pores in thin dolomite

crust. SEM, magnif. 1000 x.

[\S)

Plate XXII
Course of diagenesis and formation of dolomite in stalks of coralline algae from the
Leitha limestones.

1 View of a layer of dolomite negatives of ,cells parallel with the growth line. In
the upper part of the picture the negatives of cells are broken (compaction de-
formation). Fracture surface.

Lab—129, core no. 5, int. 2,8—2,9 m, SEM, magnif. 750 x.
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2 Equal orientation of picture as in the preceding picture. In the inner part of the
negatives o. ,cells" idiomorphic microrhombohedrons of dolomite are developed.
Etched fracture surface, 3 % HCI.

Lednice—5, core no. 8, depth 1200—1205 m, SEM, magnif. 1500 x.

3 Detail of dolomite negative of ,cell“. The outer wall of the crust originally con-
tiguous with the ,cell“ wall, is little dissected. At the inner wall of the crust
relict idiomorphic dolomite microrhombohedrons are developed (growth intp the
free space). Fracture surface.

Lab—129, ccre no. 5, interval 0,0—0,1 m. SEM, magnif. 3000 x.

4 Dolomite negative of stalk of the genus Mesophyllum. At the inner surface of the
crust dolomite microrhombohedrons are developed, the outer side is smocother.
Fracture surface.

L&ab—129, core no. 4, interval 0,8—0,9 m, SEM, magnif. 800 x.

5 Mesophyllum sp. — dolomite negative of goniolithon structure of the ,.cell* wall
with uncalcified primary layer, which was formed by organic matter.

In the time of growth of dolomite microcrystals the organic layer was already
decomposed, the dolomite microrhobohedrons filled up from two sides also the
space, which remained after it. Fracture surface.

Lab—129, core no. 4, interval 0,8—0,9 m, SEM, magnif. 1000 x.

6 Mesophyllum sp., analogous object as in Fig. 5. The dolomite microcrystals were
also growing on the outer side of the crust. This indicates the growth of dolomite
after dissolution of the original ,,cell®.

Lab—129, core no. 4, interval 0,8—0,9 m, SEM, magnif. 800 x.

7 Growth of dolomite microrhombohedrons in the spaces after the dissolved ,cell“
walls.

Lab—129, core no. 5, interval 0,05—0,1 m, SEM, magnif. 750 .

8 Advanced stage of the growth of dolomite microrhombohedrons in pores after
dissolved original ,,cell walls.

Lab—129, core no. 4, interval 0,8—0,9 m, SEM, magnif. 1500 x.

Plate XXIII

Course of diagenesis and formation of dolomite in stalks of coralline algae from
the Leitha limestones in borehole Lib — 129.

1 Extensive growth of dolomite microrhombohedrons into secondary pores on the
outer side of the crust of ,cell negative. Cut surface, etched by 5% HCI.

Core no. 7, interval 1,1—1,2 m. SEM, magnif. 1000 x.

Idiomorphic microrhombohedrons of dolomite in relict primary pores in the ,cell.
Fracture surface.

Core no. 7, interval 4,75—4,9 m, SEM, magnif. 1500 x.

Primary pores in the stalk almost completely filled up with aggregate of dolomite
microrhombohedrons. The original walls are dissolved. Fracture surface.

Core no. 5, interval 0,0—0,1 m, SEM, magnif. 750 x.

Advanced stage of growth of dolomite microcrystals into primary pores and pores
after the dissolved original wall of ,cell“. The structure of stalk is already indis-
tinct. Fracture surface etched by 3 % HCL.

Core no. 7, interval 1,1—1,2 m, SEM, magnif. 300 x.

Detail from the preceding picture. The stalk structure is covered by intense growth
of dolomite microcrystals. SEM, magnif. 1500 x.

Growth of dolomite microcrystals in the crust of the negative was stopped in the
initial phase. The pore of ,cell is filled up with a monocrystal of calcite. Frac-
ture surface.

Core no. 5, interval 0,0—0,1 m, SEM, magnif. 1500 x.

Different intense growth of dolomite crust in the ,cells“ of stalk layers. The resi-
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dual primary pores are filled up with monocrystals of calcite. Cut surface etched
by 5% HCL
Core no. 9, interval 3,2—3,3 m, SEM, magnif. 500 x.

Plate XXIV
Formation of dolomite and course of diagenesis in stalks of coralline algae from
the Leitha limestones.

1 Relation of dolomite negatives of ,cells to ,cells” filled up with calcite cement.
Cut surface etched by 5 % HCI.

Lab—129, core no. 9, interval 3,2—3,3 m, SEM, magnif. 250 x.

2 Detail from the preceding picture. The dolomite negatives of ,cells’ are narrowing
in direction to the cells filled up with calcite. They reflect the shape of the resi-
dual primary pore of ,cell, which was previously reduced by microcrystalline
calcite cement. SEM, magnif. 750 x.

3 Conceptaculae and pore after boring covered by perithalium left. Pores filled up
with calcite cement in two generations (crustification and isometric).

Lab—41, core no. 6, depth 1500—1502,0 m, thin section 1916/81, Amplival, pol. d.,
magnif. 37 x, nicols II.

4 Pore after boring in the stalk of coralline alga with siphon, to which the course
of the growth line was adapted (present-day existence). The pore is filled up
with calcite cement in two generations (crustification and isometric).

L&4b—37, core no. 5, depth 1497,0—1509,0 m, interval 2,0 m, thin section 4494/82,
Amplival pol. d, magnif. 37 x, Nicols II.

Plate XXV
Eogenetic cement in the conceptaculum of coralline alga. Leitha limestones from
borehole Lab — 129.

1 Conceptaculum with eogenetic-originally aragonite cement, which is probably pa-
ramorphosed calcite.

Core no. 4, interval 0,8—0,9 m, SEM, magnif. 100 x.

2 Detail from the preceding object, lower part of the conceptaculum. Paramorphosis
after aragonite needles, corroded in the apical part. SEM, magnif. 200 x.

3 Detail from the object in Fig. 1, upper part of the conceptaculum. Paramorphosis
after botryocidal aragonite. In the left upper corner of the photo small skaleno-
hedrons of calcite are found.

SEM, magnif. 500 x.

4 Conceptaculum partly filled up with needles of paramorphosed aragonite and
skalenohedrons of calcite.

Core no. 4, interval 0,8—0,9 m, SEM, magnif. 500 x.

Plate XXVI
Course ot diagenesis in coralline algae from the Leitha limestones.

1 Pores after boring and joints partly filled up with calcareous mud and subse-
quently by calcite cement. [Filled up porosity.
L&b—129, Core no. 7, depth 1463,0—1470,0 m, interval 1,7—1,9 m, thin section
1907/81, Amplival pol. d., magnif. 37 x, Nicols IIL

2 Brittle deformation of stalk, accompanied by formation of joints and probably also
by pressure solution. {
L&b—129, core no. 8, depth 1470,0—1479,0 m, interval 1,35—1,45 m, thin section
2415/82, Amplival, pol. d., magnif. 37 x, Nicols IIL
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3 Plastic deformation of algal stalk and distribution of dolomite in it (coloured by
titanlum yellow in alkalic environment, darker stalks red in the original). The
black parts indicate porosity.

Lab—129, core no. 5, interval 6,3—6,4 m, thin section 374/82, Opton (oblique ligh-
ting with black basis), magnif. 26 x.

4 Equal object as in the preceding picture. Distribution of dolomite in plastically
deformed stalk (coloured by titanium yellow— the black jparts are red in the
original). In the middle part of the picture the pores are preserved in the stalk.
Photographed in transmitted light, Amplival pol. d, magnif. 76 x, Nicols II.

Plate XXVII
Plastic deformation of stalks of coralline algae in the (Leitha limestones from the
borehole Lab—129 (photos turned by 90°).

1 Plastically deformed stalks with layers of ,,dolomitized cells“ (white parts). In the
left part of the picture are residual primary pores without the dolomite crust. Cut
surface etched by 5 % HCI.

Core no. 5, interval 6,3—6,4 m, SEM, magnif. 200 x.

2 Plastically deformed stalk. The deformation is accompanied by pressure solution
at the margins of the stalk (left). Extensive growth of dolomite crusts in the
»Cells™ of the hypothalium. Cut surface, etched by 5 % HCI.

Core no. 5, interval 6,3—6,4 m, SEM, magnif. 100 x.

Plate XXVIII

Foraminifers and their diagenetic changes in the Leitha limestones from borehole
Lab—129.

1 Textularia sp. with preserved primary pores and pores in the test wall.
Core no. 3, interval 3,7—3,8 m, SEM, magnif. 45 x.

2 Textularia sp. in the initial stage of diagenesis. The intraparticle pores are insigni-
ficantly reduced by crustification cement.
Core mo. 3, interval 3,4—3,6 m, thin section 1614/84, Amplival pol. d., magnif. 73 x,
Nicols.

3 Miliolid foraminifer with dissolved test, previously filled mp with calcite cement.
Core mno. 5, interval 0,0—0,1 m, SEM, magnif. 70 x.

4 Miliolid foraminifer with preserved pores, insignificantly reduced.
Core mo. 3, interval 3,7—3,8 m, SEM, magnif. 50 x.

5 Detail from the preceding picture. The phramboids of pyrite in pores of the test.
On the microporous wall of test are sporadical calcites skalenohedrons.
SEM, magnif. 600 x. [

Plate XXIX
Foraminifers and their diagenetic changes in the Leitha limestones

1 Miliolid and rotalid foraminifers with reduced pores. A part of the test of miliolid
foraminifer is recrystallized, the remaining test is of brown colour in the original
with abundant inclusions (? pores). \

Lab—129, core no. 3, interval 3,6—3,7 m, thin section 1895/81, Amplival pol. d.,
magnif. 73 x, Nicols [I.

2 Miliolid foraminifer, Triloculina sp. with pores filled up with micrite and cement
of two generations. At the periphery of chambers an isopachic fibrous cement,
originally aragonite, or Mg-calcite, is grown, in their centre is isometric cal-
cite cement. '
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Roho#nik, thin section 4507/82, Amplival pol. d., magnif. 73 X, Nicols II.

3 Sessile foraminifer Planorbulina sp. with chambers filled up with calcite cement.
Lab—129, core no. 7, interval 3,4—3,5 m, thin section 2411/82, Amplival, pol. d.,
magnif. 37 x, Nicols II.

4 Peneroplid foraminifer with chambers filled up with calcite cement, a part of the
test is recrystallized.

Lab—100, core no. 1, depth 1405—1411 m, interval 2,85 m, thin section 4474/82,
Amplival pol. d., magnif. 37 x. Nicols II.

5 Rotalid foraminifer in the initial stage of pore reduction — of ichambers by small
calcite skalenohedrons.

L4ab—37, core mo. 5, depth 1497—1509 m, interval 2,2 m, thin section 4495/82,
Amplival pol. d., magnif. 73 x. Nicols X.

6 Rotalid foraminifer in initial stage of reduction of pores-chambers by calcite ska-
lenohedrons.

Lab—129, core no. 5, interval 0,0—0,1 m, SEM, magnif. 90 x.

Plate XXX
Foraminifers and their diagenetic changes in the Leitha limestones from borehole
Léb — 129.

1 Globigerina sp. with insignificantly reduced pores [— chambers. Fracture surface.
Core no. 3, interval 3,7—3,8 m, SEM, magnif. 70 x.

2 Detail from the preceding picture. Initial stage of calcite cement growth in cham-
bers, SEM, magnif. 130 x.

3 Detail from the preceding picture. The small calcite skalenohedrons are growing
centripetally from the chamber wall and enclose the wall pores and chamber.
Fracture surface. SEM, magnif. 500 x. |

4 Amphistegina sp. with preserved pores — unfilled chambers and wall channels.
Core no. 7, interval 4,75—4,9 m, SEM, magnif. 50 x.

5 Detail of chamber and wall of Amphistegina, fracture surface.

Core no. 8, interval 0,15—0,2 m, SEM, méagnif. 100 x.

8 Detail of Amphistegina wall with preserved wall pores and their mouths from the
side of chamber. Fracture surface.

Core no. 7, interval 4,75—4,9 m, SEM, magnif. 1000 x.

7 Detail of mouth of the established pores from the side of the chamber with per-
fectly preserved network in th mouth.

Core no. 7, interval 4,75—4,9 m, SEM, magnif. 2500 x.

Plate XXXI
Foraminifers, serpulid worms and their diagenetic changes in the Leitha limestones
from borehole L&b — 129.

1 Amphistegines with preserved primary pores (chambers) and wall pores. The
tests are corroded by pressure solution at the margin, which also reduces and
destroys the pores. In the upper part of the picture a destructed test is found.
Core no. 8, inerval 0,15—0,20 m, thin section 1912/81, Amplival pol. d., magnif. 37 x,
Nicols II.

2 Amphistegina with pores reduced by calcite cement of ,dog teeth® 'type (skaleno-
hedrons). The inner part of test has pores filled up and walls partly recrystallized:
(phantoms of wall pores). During pressure deformation the skalenohedrons were
pressed into the test wall (middle below). Dating of cement formation.

Core no. 7, interval 1,7—1,9 m, thin section 1908/81, |Amplival pol. d., magnif. 73 X,
Nicols II.
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3 Tubes of serpulid worm incrusted by coralline alga. The tubes-intraparticle pores
are reduced by a thin crust of calcite cement. At the outer (periphery of tubes the
beginnings of selective solution may be observed (formation of secondary-form
porosity). Cut surface.

Core no. 4, interval 0,8—0,9 m, Opton (photographed in oblique lighting), magnif.
26 x.

Plate XXXII
Serpulide worms and their diagenetic changes in' the Leitha limestones.

1 Tubes incrusted by coralline alga and filled up with micrite with quartz grains.
The right tube is jproken with compaction, in the initial stage of recrystallization.
The left tube is almost completely replaced by crystalline calcite.

Devinska Nova Ves, thin section 1624/84, Amplival {pold., magnif. 37 x, Nicols IIL.

2 Tube enclosed in micrite. It is broken during compaction of sediment (joint above,
scaling of the inner layer below) and partly filled up with calcite cement, which
is also found in joints. Dating of filling up.

Lab—37, core no. 5, interval 2,2 m, thin section 4495/82, Amplival pol. d., magnif.
73 x, Nicols.

3 Tube of serpulid worm paramorphosed by calcite (phantoms of wall structure)
incrusted by coralline alga from outside and encrusted from the interior. The
primary pore was filled up minimally with mud and detritus (above), picture
turned by 180°, subsequently with thin isopachic layer of fibrous cement (origi-
nally aragonite or Mg-calcite) (below), the residual pore was finally filled up
with sparite calcite.

Lab—44, core no. 8, interval 0,25 m, thin section 4466/82, Amplival pol. d., magnif.
37 x, Nicols II.

Plate XXXIII

Serpulid, worms and their diagenetic changes in the Leitha limestones from borehole
Lab — 129.

1 Structure of tube wall of serpulid worm, stressed by partial dissolution. The wall
consists of radially aligned fibrous crystals. Fracture surface.

Core no. 5, interval 2,8—2,9 m, SEM, magnif. 200 x.

Dissolved tube of serpulid worm, before dissolution partly filled up with cement
of ,dog teeth“ type. The tube is incrusted by coralline alga. Primary reduced and
secondary form porosity. Fracture surface.

Core no. 5, interval 2,8—2,9 m, SEM, magnif. 20 g.

3 Dissolved tube of serpulid worm attached to the wall of opening after boring in
rhodolite, which was filled up with calcareous mud, at least partly lithified befo-
re dissolution of empty tube. The primary pore enlarged by dissolution of the
tube was reduced by calcite skalenohedrons cement ot ,,dog teeth” type in the last
stage. In the micrite secondary pores—forms after dissolution of unidentifiable
detritus are present.

Core no. 4, interval 4,1—4,2 m, thin section 1897/81, Amplival, pol. d. magnif.
37 x, Nicols II.

Dissolved tube of serpulid worm incrusted by coralline alga. Before dissolution it
was almost completely filled up ‘with calcite cement (cross section in the middle
of the picture). Cut surface.

Core no. 4, interval 3,3—3,4 m, Opton (oblique lighting), magnif. 26 x.
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Plate XXXIV
Zoaria of bryozoans and their diagenetic changes in the Leitha limestones from the
Jocality Lab.

1 Part of bryozoan zoarium with preserved pores. Fracture surface.
L&ab—129, core no. 4, interval 0,8—0,9 m, SEM,
magnif. 30 x.

2 Detail from the preceding object showing the structure of zoarium with wall
pores.
SEM, magnif. 75 x.

3 Detail from the preceding object, structure of zoarium wall. Micropores of micron
size are in it.
SEM, magnif. 750 x.

4 Primary pore in zoarium jn the initial stage of filling up with calcite cement of
,dog teeth® type. Fracture surface.
Lab—129, core no. 4, interval 0,8—0,9 m, SEM, magnif. 125 x.

5 Zoarium in initial stage 'of filling up of pores with calcite cement of ,dog teeth
type.
L&ab—100, core no. 1, interval 08 fm, thin section 4472/82, Amplival pol. d., magnif.
73 x, Nicols II

6 Zoarium in the central part with zooecia filled up with calcite cement. The inten-
sity of cement growth gradually decreases to the periphery of zoarium. Cut surface
in oblique lighting.
L4b—129, core no. 7, interval 2,4—2,5 m, Opton, magnif. 20 x.

Plate XXXV
Zoaria of bryozoans and their diagenetic changes in the Leitha limestones.

1 Zoarium with zooecia filled up with micrite and calcite cement. The contact of the
cement and skeleton is in places unsharp, indicates the initial stage of recrystalli-
zation and paramorphosis of the skeleton.

Lab—100, core no. 3, interval 0,8 m, thin section 4476/82, Amplival, pol. d., magnif.
37 x, Nicols II.

2 Zoarium with zooecia filled up with microsparite, walls bordered by authigenic
pyrite. Three zooecia (light—coloured) in the initial stage of filling up with calcite
cement.

L&b—37, core no. 5, interval 2,6 m, thin section 4496/82, Amplival pol. d., magnif.
37 x, Nicols IIL

3 Zoarium with zooecia filled up with calcite, the skeleton is paramorphosed and in

places more intensely recrystallized.
L&b—37, core no. 5, interval 2,0 m, thin section 4494/82, Amplival pol. d., magnif.
37 x, Nicols II
4 Structure of zoarium skeleton and of cement filling up the zooecia.
Cut surface, etched with 5% HCI.
L&b—129, core no. 9, interval 3,2—3,3 m, SEM, magnif. 400 x.

5 Growth of dolomite in the wall pores of the zoarium and in joints. Cut surface,
etched by 5% HCI.

Lednice—5, core no. 6, depth 1200—1505 m, SEM, magnif. 150 x.

6 Detail from the preceding object. Crusts from dolomite microcrystals in the wall
pore and in joint.
SEM, magnif. 1000 x.

Plate XXXVI
Zoaria of bryozoans and their diagenetic changes in the Leitha limestones from
borehole Lab — 129.
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1 Bedded zoarium of bryozoan incrusting and incrusted by a stalk of coralline alga
of the species Mesophyllum cf. korntrae Lemoine (determined by A. Schalekova).
The zooecia in rhodolite are filled up with radial, originally aragonite cement.
The upper part of the zooecium wall is selective dissoluted. Formation of secon-
dary form porosity.

Core no. 4, interval 3,3—3,4 m, thin section 1898/81, Amplival, pol. d., magnif. 37 x,
Nicols II. .

2 Zooecia of bryozoan filled up before dissolution of the skeleton lby carbonate mud,

which was at least partly lithified in the time of dissolution. Structural selective-

ness of dissolution is indicated by the micrite filling of wall pores (middle above).

Secondary—form porosity.

Core no. 7, interval 3,4—3,5 m, thin section 2411/82, Amplival, pol. d., magnif. 37 x,

Nicols II.

Zooecia filled up with micrite and calcite cement. Their wall is selective-dissolved,

secondary-form porosity originates.

Core no. 4, interval 3,3—3,4 m, thin section 1898/81, Amplival, pol. d., magnif. 37 x,

Nicols II.

w

Plate XXXVII
Zoarium of bryozoan and bivalves in the Leitha limestones and their diagenetic
changes.

1 Precise negative of bryozoan zoarium formed by micrite, which was originally
filling it up. Micrite fillings of wall pores are also preserved, indicating the strict
selective character of dissolution of the zoarium. Fracture surface.

Lab—129, core no. 5, interval 2,8—2,9 m, SEM, magnif. 60 x.

2 Shells of bivalves (right Ostrea). The shell right js bored and partly recrystallized.

The fragment left below comes from a tube of serpulid worm. Texture of sediment

of ,wackestone“ type.

Lab—37, core no. 5, interval 2,6 m, thin section 4496/82, Amp 1ival, pol. d., magnif.

37 x, Nicols II.

Selective dissolution of fragments of bivalve shells and ? gastropod. Origin of

form porosity. Left below is an unfilled ostracode test.

Lab—129, core no. 3, interval 3,4—3,6 m, thin section 1614/84, Amplival, pol. d.,

magnif. 37 x, Nicols X.

w

Plate XXXVIII
Gastropods and their diagenetic changes in the Leitha limestones.

1 }’ore in the conch filled up with micrite and calcite cement poronecrosis. The conch
s paramorphosed by calcite. Phantoms of the original structure are preserved
in it.

Lab—37, core no. 6, interval 1,6 m, thin section 4499/82, Amplival, pol. d., magnif.
37 x, Nicols II.

2 Pores in gastropod conchs filled up with micrite and calcite cement-poronecrosis.
The conchs are paramorphosed by calcite. Phantoms of the original structure are
preserved in them.

Lab—37, core no. 6, interval 1,6 m, thin section 4499/82, Amplival pol. d., magnif.
37 x, Nicols II.

3 Pores in gastropod conchs partly filled up by micrite, the rest by sparite cement.

The conch is not containing phantoms of the original structure, what may either
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testify to rapid formation of paramorphosis or to transition through the form stage
and subsequent filling up with cement.

Lab—44, core no. 7, interval 0,6 m, thin section 4467/84, Amplival pol. d., magnif.
37 x, Nicols II.

Plate XXXIX
Gastropods and their diagenetic changes in the Leitha limestones at the locality
Lab.

1 Form after dissolved gastropod conch. The pore after the column is empty. The
pore along the peripheral mantle js filled up? in the time of dissolution still with
unlithified sediment or the conch was originally very thin. The micrite in the conch
was originally more porous than outside it. The micropores in the mud were ce-
mented by calcite coming from a dissolved conch.

Lab—129, core no. 7, interval 1,7—1,9 m, thin section 1907/81, Amplival, pol. d.,
magnif. 37 x, Nicols II.

2 Form after dissolved conch, deformed by pressure of incompletely lithified se-
diment.

Lab—129, core no. 10, interval 0,7—0,9 m, thin section 1915/82, Amplival, pol. d.,
magnif. 73 x, Nicols II.

3 Form after dissolved conch, partly filled up with calcite cement of ,dog teeth”
type. The conch is deformed by pressure. In micrite also forms after dissolved
conch fragments are found.

Lab—129, core no. 5, interval 59—6,0 m, thin section 2401/82, Amplival, pol. d.,
magnif. 37 x. Nicols IL

4 Form after dissolved conch mostly filled up with sparite calcite cement, right
residual secondary pores are found. (white). In the interior of the conch are
secondary pore forms after skeleton fragments.

Lab—129, core no. 10, interval 0,7—0,9 m, thin section 1914/81, Amplival pol. d.,
magnif. 37 x, Nicols II.

5 Form after dissolved gastropod conch, mostly filled up with sparite calcite ce-
ment. The residual secondary pore is found in the right part of the conch (black).
Lab—41, core no. 6, thin section 1916/81, Amplival pol. d., magnif. 37 x, Nicols X.

Plate XL
Echinoderm spines and their diagenetic changes in the Leitha limestones from bore-

hole Lab—129.

1 Spine with primary intraparticle porosity unfilled with micrite, deformed by the
pressure of sediments. Cut surface (photographed in oblique lighting]).
Core mno. 4, interval 2,4—2,5 b, Opton, magnif. 32 x.

2 Spine with primary porosity, pores partly filled up with micrite.

Core no. 8, interval 0,15—0,2 m, SEM, magnif. 60 x.

3 Broken spine with preserved primary porosity, the skeleton of the spine is finely
bored.

Core no. 5, interval 2,8—2,9 m, SEM, magnif. 200 x.

4 Kaolinite in primary pores of echinoid spine.

Core no. 7, interval 4,75—4,9 m, SEM, magnif. 500 x.

5 Stereome in the central part of echinoid spine with preserved micrioporosity.
Core no. 3, interval 3,7—3,8 m, SEM, magnif. 50 x. .

6 Detail from the preceding object. Corroded surface of the stereome with spora-
dical dolomite rhombohedrons (left) and syntaxially further growing calcite in the
initial phase of growth (middle and below). In the left fupper corner are cocco-
liths. SEM, magnif. 400 x.
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Plate XLI
Echinoderm spines and their diagenetic changes in the Leitha limestones.

1 Syntaxial further growth of calcite on spine in intraparticle pores and in smaller

extent also into micrite.

Lab—82, core no. 5, depth 1468—1471 m, thin section 4470/82, Amplival pol. d,

magnif. 73 x, Nicols X.

Syntaxial further growth of calcite on deformed spine in intraparticle pores.

Lab—129, core no. 7, interval 56—5,7 m, thin section 2413/82, Amplival pol. d.,

magnif. 37 x. Nicols X.

3 Syntaxial further growth wof calcite in the interior, also on the periphery of the
spine, into free space. Along the periphery of the intraparticle spore is the crusti-
fied cement in initial stage of growth. The body of the spine contains microinclu-
sions causing its dark colouring, identical case as in Figs. 1 and 2.

Lab—129, core no. 5, interval 0,7—1,0 m, thin section 1615/84, Amplival pol. d.,
magnif. 37 x, Nicols X.

4 Syntaxial further growth of calcite on spine, probably into the free space.

Lab—100, core no. 3, interval 1,85 m, thin section 4478/82, Amplival pol. d., magnif.

73 x. Nicols X.

Syntaxial further growth of calcite on spine in direction to micrite.

RohoZnik, thin section 4506/82, Amplival pol. d., magnif. 37 x, Nicols II

N
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Plate XLII

Echinoderm spines and their diagenetic changes in the Leitha limestones from bore-
hole Lab—129.

1 Body of the echinoid spine with abundant inclusions (powdery habit) and with
syntaxially further growing calcite at the central opening white parts.
Core no. 6, interval 6,5—6,6 m, thin section 1906/81, Amplival pol. d., magnification
37 x, Nicols II.
2 Corroded body of the echinoid spine with pore filled up with clayey minerals
(identifiable kaolinite). Fracture surface.
Cere no. 8, interval 0,15—0,2 m, SEM, magnif. 750 x.
Rib in the echinoid spine with micropores (in the thin section visible as inclu-
sions), which probably originated by dissolution of the original Mg — -calcite,
fracture surface.
Core no. 8, interval 0,15—0,2 m, SEM, magnif. 1250 x.
Detail of the rib in spine with micropores. Fracture surface. Core no. 8, interval
0,15—0,2 m, SEM, magnif. 4000 x.

4

Plate XLIII

fg;lini);d spinés and their diagenetic changes in the Leitha limestones from borehole
—129.

1 Spi}les, from which the left one is in the central parts—stereome affected by syn-
.tax1a1 fu_rther growth (lighter coloured irregular spots), a part of the right spine
11 ?elecnve dissolved. In micrite are also selective-dissolved fragments of the bio-
skeleton.

S?l‘el m;. 7, interval 1,1—1,2 m, thin section 2409/82, Amplival pol. d, magnif. 37 x,
cols II.

2 The'selective dissolved part of the ribs in the echinoid spine, the spine right
(cblique section) contains abundant inclusions (powdery habit).
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Core no. 5, interval 5,9—6,0 m, thin section 2401/82, Amplival pol. d, magnif. 73 x,
Nicols X.

3 Partial dissolution of ribs in the spine. The insoluble part of the rib consist of
pure calcite (filling up of inclusion with released of CaCOg).
Core no. 5, interval 5,9—6,0 m, thin section 2401/82, Amplival pol. d, magnif. 73 x,
Nicols X.

4 Dissolved central parts of ribs in echinoid spine. 'The rest of the body is from
pure calcite (without inclusions]).
Core no. 5, interval 0,7—1,0 m, thin section 1615/84, ‘Amplival 'pol. d, magnif. 73 X,
Nicols II.

Plate XLIV
Diagenetic changes in echinoid spines and poronecrotic processes in pores after
boring in the Leitha limestones from borehole Lab—129.

1 Dissolved ribs in the spine of echinoid. In the surrounding fmicrite are dissolved
fragments of unidentifiable detritus. Cut surface in oblique lighting.
Core no. 5, interval 5,9—6,0 m, Opton, magnif. 20 x.

2 Dissolved echinoid spine, secondary-form porosity. Cut surface in oblique ligh-
ting.

Core no. 4, interval 1,5—1,6 m, Opton, magnif. 52 x.

3 Pore after boring in the stalk of coralline alga, reduced by lithified calcareous
mud — micrite. The residual pore is further insignificantly reduced by a thin crust
of calcite cement. Geopetal texture. Cut surface in oblique lighting.

Core no. 5, interval 5,9—6,0 m, Opton, magnif. 20 x.

4 Pores after boring in rhodolite. Some of them were partly filled up with carbonate
mud. [The walls of empty pores were filled up with a thin crust of calcite cement.
Cut surface in oblique lighting.

Core no. 5, interval 0,0—0,1 m, Opton, magnif. 20 x.

Plate XLV
Kinds of cement and the ,groundmass of the Leitha limestones from the locality
Lé&b.

1 Opening after boring filled up with pellets at the base. On the walls of the residual
pore fibrous, originally probably aragonite cement was growing, it is indicated by
the occurrence of dark inclusions. The central part of the pore was filled up with
calcite isometric cement.
Lab—82, core no. 5, depth 1468—1471 m, thin section 4469/82, Amplival pol. d,
magnif. 37 x, Nicols II.

2 Micrite with preserved intercrystal porosity (matrix). Fracture surface.
Lab—129, core no. 5, interval 0,0—0,1 m, SEM, magnif. 1000 x.

3 Micrite with preserved intercrystal porosity. In the tentral part is probably a pore
after dissolved fragment of the bioskeleton, reduced by crystals of calcite.
L4b—129, core no. 4, interval 4,1—4,2 m, SEM, magnif. 1100 x.

4 Dolomite micrite. Fracture surface, etched by 5% HCI.

Core no. 10, interval 2,38—2,48 m, SEM, magnif. 300 x.

5 Detail from the preceding object. Dolomite microcrystals im micrite.

SEM, magnif. 1300 x.

Plate XLVI
Rupture deformations of stalks of coralline algae of the Leitha limestones.
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1 Stalk fractured before lithification of calcareous mud, which penetrated deep into
the joints.
Devinska Nova Ves, thin section 1625/84, Amplival |pol. d, magnif. 37 x, Nicols II
2 Stalk fractured during compaction of sediment. Fracturing is accompanied by weak
pressure solution. The joints are filled up with sparite.
Lab—129, core no. 10, interval 6,9—7,0 m, thin section 1913/84, Amplival pol. d,
magnif. 37 x, Nicols II.
3 Rupture deformations of the stalk accompanied by plastic deformation with com-
paction of sediment.
Lab—37, core no. 5, interval 1,05 m, thin section 4493/82, Amplival pol. d, magnif.
37 x, Nicols II.

Plate XLVII
Rupture deformations of foraminifers and lithified calcareous mud in the Leitha
limestones,

1 Rupture deformation of Operculina shell and Amphistegina tests with compaction
of 'sediment. The fracture with shift is filled up with calcite cement.
Devinska Nova Ves, thin section 1624/84, Amplival pol. d, magnif. 37 x, Nicols II
2 Rupture deformation in Amphistegina and partly lithified mud accompanied by
formation of joints. Joint porosity.
L&b—129, core no. B, interval 6,5—6,6 m, thin section 1905/81, Amplival pol. d,
magnif. 37 x, Nicols II.
3 Rupture deformation of rock, accompanied by formation 'of joint, later filled up
with calcite cement.
Lab—44, core no. 5, depth 1484—1488 m, thin section 1917/81, Amplival pol. d, mag-
nif. 37 x, Nicols II.

Plate XLVIII
Pressure solution in the Leitha limestones from borehole Lab—129.

1 Pressure solution of amphistegines at the contact with echinoid spine.
Core no. 7, interval 4,75—4,90 m, thin section 1911/81, Amplival pol. d, magnif.
37 x, Nicols II.

2 Pressure solution at the contact of amphistegine and stalk of the genus Lithophyl-
lum, accompanied by formation of stylolites.
Core no. 6, interval 6,9—7,0 m, ‘thin section 2406/82, Amplival pol. d, magnif. 37 x,
Nicols II.

3 Pfl‘essure solution of amphistegines at the mutual contact, accompanied by forma-
tion of microstylolites.
Core no. 6, interval 6,5—6.6 m, thin section 1805/81, Amplival pol. d, magnif. 37 x,
Nicols II.

4 Pressure solution accompanied by formation of stylolite.

g"rel no. 10, interval 0,7—0,9 m, thin section 1914/81, Amplival pol. d, magnif. 37 x,
icols II.

Plate XLIx

Lithofacies of the Hauptdolomit and types of porosity from the substratum of the
Vienna basin,

1 Stromatolite dolomite with laminae of greenish clayey dolomite. The fine fenestrae
are partly filled up with clayey mass and the rest with dolosparite. The subver-
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tical joints are filled up with pure dolosparite. The joints bordering the fragment
of the core from above were filled up with green clayey mass (bottom left],
Borehole RGL—2, core no. 1, depth 2100—2105 m, interval 1,15—1,50 m.

2 Stromatolite dolomite with fenestrae reduced by green clayey mud. The rest of
the pores is filled up with pure and milky dolosparite. The subparallel joints ot the
older generation are filled up with dolosparite and green sandy silt '(above). The
underlier is situated to the left. Measure tape of milimetre paper 5 cm long.
RGL—2, core no. 2, depth 2217—2222 m, interval 4,8—5,0 m.

Plate L
Lithofacies of ‘the Hauptdolomit and types of porosity from the substratum of the
Vienna basin.

1 Stromatolite dolomite with fenestral porosity reduced insignificantly by carbonate
mud. The remnants of pores were filled up with a druse of dolomite crystals, in
one case incompletely. The subvertical joints are filled up with dolomite cement
and locally with green clayey mass underlier (on the left).

Borehole RGL—2, core no. 2, depth 2217—2222 m, interval 0,1—1,3 m.

2 Detail from the preceding object (right above). The fenestral pore insignificantly
reduced at the base by carbonate mud. The rest of the pore is reduced by a druse
of dolomite crystals, in the middle is the residual primary pore. The joint diago-
nally crossing the fenestral pore and rock is in places open.

RGL—2, core no. 2, interval 0,1—0,3 m, Opton, magnif. 3,2 x.

3 Detail from the object in Fig. 1 (right above). The fenestral pore at the base
reduced by carbonate mud. The rest of the pore is filled up with dolosparite.
(Geopetal texture).

RGL—2, core no. 2, interval 0,1—0,3 m, Opton, magnif. 2,8 x.

Plate LI
Lithofacies of the Hauptdolomit and types of porosity from the substratum of the
Vienna basin.

1 Stromatolite dolomite with fenestrae filled up with dolomite cement. The joints
are filled up with crystalline dolomite and green, clayey mass. Locally brecciated
porosity filled up with clayey mass is found (middle in the upper half of the
core). The stylolit diagonal to bedding is also filled mp with green clayey mass.
RGL—2, core no. 3, depth 2301—2306 m, interval 0,05—0,20 m.

2 Detail from the preceding object (middle on the left). Stylolite and joint filled up
with green clayey mass. Repeated crushing of the rock is indicated by the fragment
of the dolemite joint filling in the younger joint (right below).

RGL—2, core no. 3, interval 0,05—0,20 m, Opton, magnif. 4,5 x.

Plate LII
Lithofacies of the Hauptdolomit and types of porosity from the substratum of the
Vienna basin.

1 Recrystallized muddy dolomite with a system of joints. The subvertical joints are
filled up with green clayey mass. The thin joints approximately perpendicular to
the precedeing ones are unfilled — joint porosity. In the {lower part of the core
is green clayey dolomite —? filling of joint.

RLG—2, core no. 3, depth 2301—2306 m, interval 2,55—2,86 m.
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2 Organodetrital calcareous dolomite. The skeletal detritus consists of fragment of
gastropod and bivalve shells. The fragment of shells are filled up with pure dolo-
mite cement rather indicating the transition through the form stage. Inthe rock are
scarce fenestrae filled up with dolomite cement.

RGL—2, core no. 3, interval 4,0—4,2 m.

Plate LIII
Types of porosity, porogenic and poronecrotic processes in the Hauptdolomit from
the substratum of the Vienna basin.

1 Muddy brecciated dolomite. The brecciated porosity is filled up with carbonate
cement.

Sastin—12, lcore no. 7, depth 2445—2448 m.

2 Joint porosity enlarged by dissolution in the initial phase of reduction by dolomite
cement (druses of crystals) in fine-crystalline dolomite. |
Sastin—12, core no. 26, depth 3864—3867 m.

3 Joint porosity enlarged by dissolution (initial formation of channel porosity), redu-
ced by dolomite cement.

Sastin—12, core no. 26.

4 Vacuole porosity and joint porosity enlarged by dissolution. (beginnings ot forma-
tion of channel porosity), reduced by dolomite cement.
Sastin—12, core no. 26. '

5 Detail from the preceding object. Joint porosity extended by dissolution (begin-
nings of formation of channel [porosity). The porosity is reduced by a druse of
dolomite crystals,

Sastin—12, core no. 26, Opton, magnif. 6,8 x.

6 Detail from the object in Fig. 4. Vacuole porosity reduced by a druse of dolomite
rhombohedrons.

Sastin—12, core no. 26, Opton, magnif. 4,3 x.

Plate LIV

Types of porosity, porogenic and poronecrotic processes in the Hauptdolomit from
the substratum of the Vienna basin.

1 Fenestral and joint porosity in dolomicrite filled up with dolomite cement. In the
picture two generations of joints filled up with cement may be observed.
Sa§tin—12, core no. 9, depth 2655—2659 m, interval 0,8—0,9 m, thin section (ma-
terial of MND Hodonin) Opton, (photographed in oblique lighting with black
background), magnif. 8,6 x.

2 Joint porosity filled up with crystalline anhydrite.

Sastin—12, core no. 51, depth 5826—5830 m.
Interval 3,0—3,1, thin section (material of MND Hodonin), Opton (ditto as Fig. 1),
magnif. 45 x.

3 System of joint porosity in stromatolite dolomite (right below). In the left upper
corner is brecciated porosity filled up with carbonate cement.
Lak3arskd Nova Ves—7, core no. 17, depth 2085—2087 m.

Plate LV
Types of porosity, porogenic and poronecrotic processes in the Hauptdolomit from
the substratum of the Vienna basin.

1 Brecciated and joint porosity in brecciated stromatolite dolomite. The brecciated
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porosity is filled up with dolomite rubble and cement. The joints are not fil-
led up. ¢
Lak3$4arska Nova Ves—7, core no. 19, depth 2199—2200 m.

2 Brecciated porosity in fine-grained dolomite filled up with two generations of do-
lomite cement, indicating two stages of crushing.

Lak8arska Novd Ves—7, core mo. 15, depth 1956—1961 m, interval 2,9—3,0 m, thin
section (material of MND Hodonin). Opton (photographed in oblique lighting with
black background), magnif. 9 x.

3 Joint porosity in stromatolite dolomite filled up with two generations of dolomite
cement. The joint system after filling up was penetrated by younger joint filled
up with cement again.

LakSarska Nova (Ves—7, core no. 15, interval 4,8—4,9 m, thin section (material of
MND Hodonin), Opton (ditto as in Fig. 2) magnif. 9 x.

Plate LVI
Types of porosity, porogenic and poronecrotic processes in the Hauptdolomit from
the substratum of the Vienna basin.

1 Vacuole porosity in crystalline dolomite reduced by dolomite cement-druse of
crystals. The left part is filled up with clayey mass.
LakSarska Novda Ves—7, core no. 61, depth 5065—5068 m, thin section (material
of MND Hodonin), Opton (photographed in oblique lighting with black background),
magnif. 9 x.

2 Joint porosity filled up with dolomite cement (dark joints). The joint or stylolite
passing through the centre of the photo is filled up with clayey mass.
LakSdrska Nova Ves—7, core no. 61, depth 5085—5068 m, thin section (material
of MND Hodonin), Opton (ditto as Fig. 1), magnif. 8,7 x.

3 Joint and brecciated porosity in stromatolite dolomite filled up with cement in most
cases. The unfilled joint is found in the right part of the photo.
Zavod—73, core no. 8, depth 4328—4332 m.

Plate LVII
Types of porosity, porogenic and poronecrotic processes in the Hauptdolomit and
Dachstein dolomite from the substratum of the Vienna basin.

1 Filled up fenestral and preserved joint porosity in stromatolite dolcmite.
Zavod—73, core no. 14 a, depth 4746—4750 m.

2 Joint and dissolution — enlarged joint porosity in dolomite.

Zavod—73, core no. 19, depth 5393—5397 m, interval 3,8—3,9 m.

3 Filled up joint porosity in dolomite limestone. The stylolite crossing the joints
indicates pressure-solution after filling up of the joints, conditioned by the existence
of microporosity in rock.

Zavod—72, core no. 50, interval 3,5—3,6 m, thin section (material of MND Hodo-
nin), Opton, magnif. 55 x.

4 Filled up joint and brecciated porosity in the Dachstein limestone dolomite.
L&b—115, core no. 9, depth 2941—2944 m.

5 Filled up fenestral porosity in the stromatolite Dachstein limestone dolomite —
loferite. The fenestral pores are filled up with calcite cement. The rock is penetra-
ted by a system of open joints. »

Lab—115, core no. 21, depth 3763—3766 m.

Plate LVIII
Types of porosity, porogenic and poronecrotic processes in the Dachstein dolomite
from the substratum of the Vienna basin.
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1 Filled up fenestral, vacuole and joint porosity in the Dachstein limestone dolomite.
They are filled up with calcite cement. The core encountered: reduced interval A (black
horizontal curve), loferite above it (interval B), and doloarenite with cavities
filled up with mud below it (interval C). They form a cycle, which was originally
described in the Lofer Mountains.

Lab—115, core no. 25, depth 3996—4000 m.

2 Detail from the preceding object. The vacuole, which formed during emergen-
ce-, telogenetic phase, js filled up with several generations of red-coloured mud.
The younger of them are separated by crusts of calcite cement.

Lab—115, core no. 25, Opton, magnif. 3,4 x.

3 Fenestral and joint porosity in the Dachstein limestone dolomite filled up with
calcite cement. At the base of fenestral pore is mud in geopetal position. The
rest of pore was filled up with cement in two generations.

Lab—115, core no. 23, thin section (material of MND Hodonin), Opton (photo-
graphed in oblique lighting with black background), magnif. 13 x.

4 Filled up fenestral and joint porosity. The fenestral pore is filled up with two
generations of calcite cement.

Lab—125, core no. 25, interval 2,4 m, thin section (material of MND Hodonin),
Opton (ditto as Fig. 3), magnif. 5,4 x.

5 Filled up primary, also secondary porosity in the Dachstein dolomite. In the gastro-
pod conch the primary intraparticle porosity was reduced by mud. The rest of pore
was filled up with calcite cement. Regarding to the occurrence of vacuole poro-
sity of the succession the conch probably passed through the form stage of porosity.
The joints filled up with calcite cement end at stylolites, indicating their forma-
tion preceding pressure — solution.

Lab—115, core no. 27, depth 4122—4125 m, thin section (material of MND Hodonin),
Opton (ditto as Fig. 3), magnif. 5,7 x.

Plate LIX
Types of porosity and poronecrotic processes.

1 Primary mesointerparticle pores between oncolites reduced first by calcite cement
and subsequently by calcareous mud. Kimmeridgian — Tithonian oncolite limestone
from the High Tatric succession, pebble from Paleogene conglomerates of the Klip-
pen Belt, locality Prog, thin section 3557 m, magnif. 43 x.

2 Mesointerparticle pores between oolites, indistinctly reduced by calcite cement.
Oolite limestone, Sarmatian, locality Dabravka, SEM, magnif. 30 x.

3 Filled up depositional interparticle pores in fine-grained polymict conglomerate
(In Fig. pellet limestone, ,,basic” effusive). The pores are reduced first by calcite
cement and subsequently filled up with mud.

Sambron conglomerates, locality Kozelec, thin section 4354, magnif. 14 x.
(From the material of M. Mi&ik; photo by L. Osvald.)

Plate LX
Types of porosity and poronecrotic processes.

1 Poronecrotic processes in crincidal limestone. The interparticle pores between
Columnals were reduced by syntaxially growing calcite cement. The residual pores
were filled up with carbonate mud.

Liassic—Dogger crinoidal limestone. Pebble from Paleogene conglomerates, locality
Maly Lipnik,
thin section 3563, magnif. 19 x.
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2 Eogenetic, fibrous cement filling up interparticle pores. The residual primary pore
is partly filled up with mud and subsequently with calcite cement (geopetal
texture).

Veternik limestone, localily Havranica near Smolenice, thin section 5060, magnif.
20 x¢
(From the material of M. Misik; photo by L. Osvald).

Plate LXI
Types of porosity and poronecrotic processes.

1 Filled up fenestral porosity in stromatolitic dolomite — loferite. At the base of pore
detritus is locally found (geopetal texture). The pores are filled up with dolospa-
rite. Middle Triassic dolomites of the KriZna nappe, locality Zarnovicka dolina
valley, Velk4 Fatra Mts., thin section 1835, magnif. 11 x.

2 Fenestral pores reduced by carbonate mud, subsequently reduced by initial dolo-
mite cement. The residual primary pores are filled up with monocrystals of do-
lomite. Middle to Upper Triassic stromatolite dolomite. Pebble from Paleogene
conglomerates, locality Chmelov, thin section 3578, magn. 15 x.

(From the material of M. Misik; photo by L. Osvald).

Plate LXII
Types of porosity and poronecrotic processes.

1 Filled up cover porosity in lumachelle limestone. The spaces protected from filling
up with carbonate mud (umbrella effect) were filled up with calcite cement during
diagenesis (geopetal textures).

Lumachelle limestone from the Havranica limestones, locality Havranica near Smo-
lenice, thin section 4681, magnif. 6 x.

2 Intercrystal porosity, partly reduced by growth of zonal dolomite.

Middle Triassic dolomite of the Kri¥na nappe, locality Demé&novd pod Ltckami,
thin section 2007, magnif. 43 x.
(From the material of M. Misik; photo by L. Osvald).

Plate LXIII
Types of porosity, porogenic and poronecrotic processes.

1 Filled up secondary — form and joint porosity. Dissolution of tests (origin of form
porosity) is indicated by the mud filling in geopetal position. The forms reduced by
mud were subsequently filled up with calcite cement. The last postorogenic process
in the rock was formation of open joints, which, however, were filled up again
with calcite cement. Calpionel limestones of the Tithonian — Czorsztyn suc-
cession. g
Locality Vrsatec, thin section 5339, magnif. 14 x.

(From the material of M. Misik; photo by L. Osvald).

2 Form after dissolved gastropod conch in superficial oolite. The space in 'the conch
was filled up with calcite, lithified before or during its dissolution. '
Oolitic limestone, Sarmatian, locality Ddbravka, SEM, magnif. 50 x.

3 Mesoforms after dissolved fragments of lamellibranchs, reduced by calcite cement.
Lumachelle limestones, Sarmatian, locality Orechovo (Bulgaria), SEM, magnif. 30 x.

4 Detail of mesoform after dissolved fragment of lamellibranch, reduced by calcite
cement.

Lumachelle limestone, Sarmatian, locality Orechovo (Bulgaria), SEM, magnif. 30 x.
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Plate LXIV
Types ot porosity, porogenic and poronecrotic processes.

1 Filled up pores after dissolved gypsum concretions. The form stage is indicated
by mud filling in geopetal position. The pores reduced by mud were subsequently
filled up with dolomite cement. It may be stated according to relation of the
filling in joints and pores that the joints formed and were filled up with cement
in the time of existence of pores (the joint crosses the micrite filling of form, but
already not the sparite filling, right below).

Middle Triassic dolomite of the Kri¥na mnappe, Valaskd Belda — Skripova dolina
valley, thin section 1625, magnif. 5,5 x.

2 Filled up porosity after burrowing in carbonate mud. Burrows after worms, pro-
bably of subhorizontal course, were reduced and filled up with mud, the residual
pores were filled up with calcite cement (geopetal textures).

Liassic red limestones iof the Kri*na nappe, locality Slovenskd Lup&a [— Drienkyna
valley, thin section 6355, magnif. 11 x.
(from the material of M. Misik; photo by L. Osvald]).

Plate LXV "
Types of porosity and poronecrotic processes.

1 Joint filled up with several generations c¢f mud and calcite cement (geopetal tex-
tures). |
Hallstatt limestones from the Silicicum. Locality Silickd Brezové, thin section 2676,
magnif. 11 x.

2 Cavity with several stages of porogenic and poronecrotic processes. At the peri-
phery of the joint as first initial calcite cement was growing. Carbonate silt and
mud subsequently filled up the reduced cavity. The joint crossing the filled up
cavity was reduced first by initial cement, followed by silt filling. The residual
joint pore was filled up with calcite cement.

Oxfordian peri-reef limestones, locality Vr3atec, thin section 5211, magnif. 14 x.
(From the material of M. Misik; photo by L. Osvald).

Plate LXVI
Types of porosity, porogenic and poronecrotic processes.

1 Filled up joint porosity. The syngenetic joints are filled up with carbonate mud

in the lower part. In the not reduced part of the joint subsequently calcite ce-
ment.

Laminated limestone — filling of cavity in the Callovian-Oxfordian limestone. Lo-
cality Kostolec, thin section 8829, magnif. 6 x.
2 Filled up vacuole porosity. The vacuole — pore after nonselective dissolution

was first reduced by dolomite initial cement and subsequently filled up with mud.

;llau;ptdolomit of the Cho€ nappe, locality Baba near Svit, thin section 1844, magnif.
X
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Mikrofacie, typy porozity litavskych vapencov
a vrchnotriasovych dolomitov z podloZia viedenskej panvy

Uvod

Viedenska panva a jej predneogénne podloZie predstavuji jednu z tra-
dicngch oblasti prieskumu a  taZby uhlovodikov v Ceskoslovensku.
V sicasnosti sa hodnoti ako najperspektivnejSia pre vyskyt ich dalich
priemyselnych zéasob. ,

Cast loZisk v neogénnej vyplni panvy a védcSina v jej podloZi, ako
aj perspektivne zony, st viazané na karbonatové horniny. Hoci o ich
geologickej stavbe mame pomerne presné poznatky, nedostato&nt po-
zornost sme dosial venovali genéze pérového systému, teda vzniku
karbonatového kolektora. Jeho pritomnost je v8ak jednym z nutnych
predpokladov vzniku loZisk, pri¢om rozpoznat charakter porozity a pro-
cesov jej vzniku a urcit Stadium, v ktorom sa vyvoj porozity zastavil,
ma nepochybny vyznam pre vytypovanie najpriaznivej§ich kolektorskych
zon pod povrchom.

Skumanie byvalych porovych priestorov v karbonatoch rovnako objas-
fuje ich geologickd histériu, zahriiujicu depoziéné a postdepozitné —
diagenetické procesy.

Vzhladom na praktické vyuZitie tychto poznatkov pri vyhladavani
a prieskume loZisk uhlovodikov zameral som sa na skimanie dvoch
overenych a nadalej perspektivnych typov karbonéatovych kolektorov —
litavskych vapencov z vyplne a vrchnotriasovych dolomitov z podloZia
panvy. .

PredovSetkym bolo potrebné vyriesit problémy terminologické, nakol-
ko v slovenskej geologickej literatire sa doteraz S$pecidlne terminy
z tejto oblasti nepouZivali, hoci v zahraniéi boli frekventované uZ viac
ako 10 rokov. ‘

Prehlad slovenskej terminologie pre zédkladné typy porozity, jednot-
livé $tadia ich vzniku a iné 3pecidlne pojmy dopliiuje fotografickd do-
kumentécia porozity a jej genézy — z litavskych védpencov, hlavného
dolomitu, dachstienského dolomitu a z hornin vnuatrokarpatskych pri-
krovov.

Problematiku karbonatovych kolektorov v oblasti viedenskej panvy
som riesil v ramci $tatnej vyskumnej tlohy S—52—547—102 ,,Geologicky

vyskum perspektivnych oblasti na vyskyt loZisk ropy a zemného plynu®
Vv rokoch 1981—1984.
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Je mi milou povinnostou podakovat obidvom Skolitelom — prof. Mi-
lanovi Misikovi, DrSc., a RNDR. MiloSovi Raktsovi, CSc., ktory prevzal
Skolitelské povinnosti po odchode prof. MiSika na expertizu, za pozorné
vedenie, za cenné rady a konzultdcie k problematike porozity, ako aj
za poZitanie taZzko dostupnej literatiry. Vdakou som zaviazany prof.
Misikovi aj za poskytnutie fotografického materidlu niektorych malo
tastych typov porozity z hornin vnutrokarpatskych prikrovov.

Vdaka pochopeniu pracovnikov MND, Hodonin som mohol prestudovat
geologicky material z vrtov na lokalitach Lab, Lednice, Tynec, ako aj
z vrtov do podloZia viedenskej panvy a Cast ich vybrusového materidlu
z posledne menovanych oblasti. Za poskytnutie tohto materidlu daku-
jem najm#d RNDr. R. Jifi¢kovi, CSc., B. Jandovej a RNDr. M. Zadrapovi.
Za urtenie paleontologického materidlu dakujem Doc. RNDr. A. Scha-
lekovej, CSc.

Prehlad porozity v sedimentiarnych karbonatoch, jej vztah k sedimen-
tatnému prostrediu a diagenéze; klasifikdcia porozity

Termin pér bol odvodeny z gréckeho slova poros s vyznamom priechod-
ny. Hoci je pouZivany i vo vSeobecnom zmysle, CastejSie sa pouZiva
v zmysle uZ$om, na opis lokdlnych nemineralizovanych dutin alebo
roz&ireni v sieti volnych priestorov, ako aj tzv. diskrétnych individual-
nych dutin v sedimente alebo v hornine. V takomto chépani st diskrétne
pory odliSované od uZ8ich priestorov, prepéjajicich jednotlivé pory.
Takto definované pory vytvdraji vd&$inu porozity a nadrzného objemu
pre akumuldciu fluid v hornine. Prepojenia v3eobecne prispievaji sice
malou ¢astou k celkovému objemu volnych priestorov, no vyznamne
ovplyviiuji permeabilitu horniny, ¢o ma velky prakticky vyznam pre
eventudlnu extrakciu ekonomicky vyuZitelngch fluid.

Pojem porozita pouZivaji geologovia pre vSetky nemineralizované
priestory (dutiny) v sedimente alebo v hornine. Tento termin sa podla
velkosti skimaného objektu (kolektor, vzorka z kolektora, partikula/alo-
chém) moZe pouZivat aj ako synonymum terminu por, resp. pory (po-
rovnaj terminologicky slovnik a text k obrazkom v pract BV, “ChO-
quetta — L. C. Praya (1970) a typy porov (porozity) v praci
Elf-Aquitaine (ed. 1977). Termin porozita sa tieZ Casto pouZiva
na oznatenie volného objemu ,hostitelskej“ horniny, resp. sedimentu
a udéava sa v percentéach.

V3etky volné priestory v sedimente sa tieZ opisuji ako pérovy sys-
tém. Mozno tak oznadit kazdy z niekolkych typov tvoriacich porozitu
(napr. v kontexte —-porozita kolektora pozostava z interpartikulového
poérového systému doplneného dobre priepustnym systémom otvorenych
puklin].

pPorové systémy a pory v karbonatoch sa fyzikalnym a genetickym
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celkom. Velkost a tvarova zloZitost porov, aj ich prepojenie do priesto-
rovej (trojrozmernej) siete st podmienené réznymi pri¢inami. Zodpoveda
to scasti Sirokej premenlivosti o do velkosti a tvaru sedimentujicich
karbonatovych elementov, ktoré vytvadraji pomerne jednoduchy — inter-
partikulovy porovy systém. V karbonadtoch byva zriedkavy, skoér je ty-
picky pre pérovy systém pieskovcov. V karbondtoch je takmer pravid-
lom vyskyt omnoho zloZitejS§ich systémov vytvdranych v alochémoch
eSte pred koneénym usadenim.

ZloZité porové systémy sa vytvaraji najméd pocas rozpustama aloché-
mov a pocas Struktirne neobmedzeného rozpiStania karbonatov. V prvom
pripade vznikaji péry, ktoré presne kopiruji pdvodni velkost a tvar
alochémov, v druhom pripade vznikaja pory nepravidelného tvaru a roz-
nej velkosti, nezavisle od Struktdry karbonétov.

Pukliny, nésledok ruptirnych deformécii, si v karbonatovych hor-
nindch tieZ Casté. M6Zu tvorit siet sledujicu pdvodny porovy systém
alebo siet od neho tplne nezavisld. V obidvoch pripadoch maji ako
migra&né cesty agresivnych fluid podstatny vplyv na rozptstanie sedi-
mentarnych karbonétov.

Hoci v8etky genetické typy porovych systémov nemusia byt pritomné
v tom istom sedimente, resp. hornine, predsa sa len niektoré generacie
porozity nachéddzaji a typy procesov prebiehaji v tych istych faciél-
nych zonach.

Roznorodost a zloZitost pérového systému v sedimentdrnych karbona-
toch sa vyskytuje (podla Elf-Aquitaine, ed. 1977) v tychto
velkostiach:
ultramikroskopickej (spojenia, mikropory],
mikroskopickej (pory, mikropukliny),
makroskopickej (pory, vakuoly, pukliny),
megaskopickej (systém v loZiskovej mierke],

s tym, Ze v jednom kolektore, resp. vzorke, sa méZu popri sebe nachédzat
pory a prepojenia v réznych velkostiach.

Zaverom moZno zhrnut, Ze existujd mnohé procesy tvorby a modifi-
kdcie porozity, pdsobiace pocfas depozitnej a diagenetickej historie;
ich zloZitost a réznorodost porozity st typické pre karbonétové Kko-
lektory.

Terminolégia porozity z asového aspektu

Nakolko sa poérovy systém vytvdra, modifikuje a uzatvdra v réznych
fazach vyvoja sedimentdrnych karbonétov, je ¢as vyznamnou stastou
terminologie porozity. Traditné st terminy — primérna a sekundarna
porozita.

Primdrna porozita zahfiia vSetky porové priestory nachadzajice sa
v sedimente bezprostredne po konefnom usadeni. Konetné usadenie
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chapeme vo vyzname ,tesne predchddzajice pochovaniu sedimentu”,
v protiklade k moZnym, starSim fazam sedimentdcie, prepracovania
a redepozicie. ‘ »

Termin sekunddrna porozita sa pouZiva pre porozitu vytvorend po
konetnom usadeni (sensu P. W. Choquette — L. C. Pray 1970).
Podla tychto autorov terminy odraZaji len Cas tvorby priestorov, a su
nezavislé od sposobu vytvarania litifikacie aj od jej Stadia.

Primdrna porozita méZe byt neskér redukovanad tmelom, resp. sedi-
menfom. Ak boli primarne pory vyplnené a neskorSie procesy vytvorili
nové porové priestory na mieste pdvodnych, treba chédpat novia porozitu
ako sekundarnu. Pripadne, ak boli primédrne pory zvdcSené rozpuStanim,
vysledny priestor je scasti primarny a scasti sekundarny (porov. tab.
XXXIII, obr. 3).

Mensim problémom je aplikdcia vztahu k priestorom vyplnenym
v Cerstvo usadenych karbonatoch organickou hmotou, ktord sa rozklada
po ,,pochovani“. P. W. Choquette — L. C. Pray (l. c.) navrhuja
chéapat priestory vzniknuté rozkladom tlomkov dreva, fibréznych kore-
fiov a pod. ako sekunddrne poéry — formy. Pérové priestory médZu byt
vyplnené v Case pochovania tieZ Zivou hmotou, slizom, resp. scasti
rozloZenymi telami organizmov. Takéto priestory sa nedaji odlisit od
podobnych priestorov, ktoré boli prdzdne v Case findlneho usadenia.
Preto je praktické chéapat ich obdobne ako skeletové dutiny, t. j. pri-
marne (napr. stromatactis].

Ak podrobnej$ie sledujeme pory pritomné v sedimente pri konecnom
usadeni, zistime niekedy v intraklastoch pory, ktoré vznikli pocas pred-
chadzajtacich etdp porogenéz. MoéZu byt vzhladom k individudlnym
tdlomkom primarneho pévodu, avSak moéZu byt i sekundérne (formy po
rozpustenych schrankach). Takato porozita sa nazyva zdedend.

Kvéli podrobnejSiemu ¢asovému charakterizovaniu vzniku porozity
sa vyClefiuja tri vdcsie Casové etapy — §tadid, vztahujice sa k finalne-
mu usadeniu:
preddepozi¢né Stadium,
depozicné Stadium,
postdepozicné Stadium
(porov. s tab. 2).

Preddepoziéné Stddium (porozita)

Zatina sa, resp. vytvara v Case, ked je sedimenta¢ny materidl zdefor-
movany, a kon&i sa jeho findlnym usadenim, pripadne usadenim ele-
mentov vzniknutych z neho. Toto §tadium moZe trvat niekolko tisic
rokov v oblastiach s nizkymi sedimenta¢nymi rychlostami, sprevddzany-
mi sustavnym prepracivanim sedimentov. No nemoZno ho zaznamenat,
ak prebieha priama sekrécia alebo vylutovanie uhli¢itanu vépenatého

vo forme organického skeletu. Vdc&Sina porozity tohto typu sa vytvara
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pocas rastu vniatornych buniek, komérok, pérov, pripadne inych otvorov
v skelete organizmov (tab. XI, obr. 1; tab. XIII, obr. 1; tab. XXVIII,
obr. 1, 4; tab. XXXIV, obr. 1, 2). Ale rovnako sa nachadza aj v pevne
vyzerajucich cCastiach skeletu, medzi kryS$tdlmi alebo v nich. TieZ sa
nachadza v neskeletovych alochémoch, napr. v peletoch, ktoré méZu
obsahovat viac neZ 50 % porovych priestorov, a v oolitoch.

Depozitné Stidium (porozita)

Zahftia tsek findlnej sedimentécie, pred naslednym pochovanim (v pri-
pade sedimentu), alebo narastanie biologickej konStrukcie. Depozitna
porozita vytvdra pribliZne 70 % porozity v karbonatovych bahnéach.
V hrubsich, vytriedenych sedimentoch tvori viac neZ tretinu objemu
porozity. PrevaZne ma interpartikulovy charakter (tab. LIX, obr. 2],
mensia Cast sa vytvara pri raste biologickych konStrukcii.

......

Vytvdara sa po findlnom usadeni. Kryje sa s terminom sekundéarna
porozita. Postdepoziéné 3$tadium je dlhé a existuji@ v fiom vyznamné
rozdiely tak z hladiska porogenézy (poronekrozy), ako aj z hladiska
charakteru pérovych priestorov. P. W. Choquette — L. C. Pray
(1. c.) rozdelili postdepozi¢né $tadium na zdklade kritérii, ktoré moZno
pouZit v mnohych karbonatovych litofaciach, na ‘tri fdzy — eogenetickdq,
mezogenetickl a telogenetickd. Toto rozdelenie sa okrem iného zaklada
na poznani, e porozita vytvorena alebo modifikovana vCasne (eo-]) je
¢asto velmi odli¥nd od porozity vytvorenej, resp. modifikovanej pocas
kone&nej fazy (telo-) spojenej s eroznymi GCinkami na obnaZenych,
predtym vSak dlho pochovanych hornindch. Obe tieto pripovrchoveé
fazy diagenézy, resp. procesy prebiehajice pocas nich, kontrastuji
S procesmi prebiehajicimi podas pochovania sedimentu, resp. horniny,
do velkej hlbky, t. j. poas mezogenézy.

V stvislosti s tymto rozdelenim treba spomentt, Ze existuji aj iné
pristupy k evolticii porozity, spdjané s vyvojom minerdlnych asociéacii,
charakterom krys$tdlov alebo s oboma, so zmenou tlakovych a teplotnych
pomerov pofas pochovania, dalej pristupy spédjané so zmenami fluid
obsiahnutych v sedimente, pripadne s pdévodom tychto fluid. Existuja
tieZ pristupy zaoberajtce sa vyvojom porozity vo vztahu k litifikacii.

Eogenetickd fdaza (porozita)

ZaCina a porozita sa vytvara v Casovom intervale medzi findlnym usa-
denim a poklesom sedimentu, resp. horniny do hibky, v ktorej uZ nemajua
rozhodujici vplyv procesy pésobiace z povrchu alebo zavisiace od bliz-
kosti povrchu. Termin sa tie? méZe pouZivat na oznafenie procesov
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prebiehajicich pocas tejto fdzy. Vrchnou hranicou zony je povrch sedi-
mentu sastavne usadzovaného, resp. povrch obCasnej nesedimentacie
alebo erdzny povrch. MoZe byt subakvaticky alebo subaericky. Spodna
hranica nie je ostrd. Eogenetickd zona nadol postupne prechddza do
zény mezogenetickej. Hribka je r6zna, ale vacS8inou nepresahuje nie-
kolkd metrov.

Problematicky je maximalny hlbkovy dosah eogenetickych procesov
spojenych s cirkuldciou fluid. Nie je jasné, ¢i za eogenetické moZno
povaZovat procesy prebiehajice v hlbkach desiatok aZ stoviek metrov,
aj ked je v tychto pripadoch vplyv povrchu zrejmy (P. W. Choquet-
te — L.C. Pray 1970, str. 219].

Procesy prebiehajice pocas eogenetickej fazy si mimoriadne vyznam-
né, aj ked moéZu byt Casovo a miestne obmedzené. Daji sa Specifikovat
aj podrobnejsie, vzhladom na charakter tG¢inkujtcich fluid, ako sladko-
vodné alebo submarinné, pripadne eSte podrobnejSie. Pofas eogenézy
sa vytvara porozita po vitani a hrabani, zmr$tovani, resp. roztahovani
sedimentu. Eogenetické rozpiStanie nestabilnych karbonatov a evapo-
ritov v stabilnejSej zdkladnej hmote vytvdra vac8inu porozity. Vyznamny
je aj proces eogenetickej dolomitizdcie, pocas ktorého sa redukuje
minerdlny objem horniny za vzniku dodatofnych porov. Stcasne vSak
prebiehajii procesy redukujice porové systémy. Pory st vyplilané tme-
lom z presytenych roztokov vznikajacich rozpu$§tanim aragonitu, Mg-
kalcitu a evaporitov v uzavretych systémoch alebo je vznik tmelu
ovplyvneny cudzimi zdrojmi. Castd je tieZ redukcia poérov internym
sedimentom (tab. LIX, obr. 1; tab. LX, obr. 1, 2]).

Mezogenetickd fdza (porozita)

Zaciatok fazy sa prekryva s ukoncenim fdzy eogenetickej a trva az
po nasledujicu fazu erozie. Termin sa pouZiva aj na oznacCenie prebie-
hajacich procesov. VSeobecne sa uvadza, Ze zmeny v tejto féze su
rozsiahle. Poronekrozne procesy (tmelenie, rekryStalizdcia, kompakcia
a tlakové rozpustanie) vo vicSine pripadov prevladaji nad porogén-
nymi procesmi (rozpustanie, vznik puklin, dolomitizdcia).

Telogenetickd fdza (porozita)

Termin sa pouZiva pre Casovy tsek diagenézy, pocas ktorého s zvy-
tajne predtym dlho pochované horniny vyznamne ovplyviiované proces-
mi spojenymi s transgresiou (diskordanciou). Telogenetickd porozita
vznikd podas tejto fazy. Vrchnou hranicou zoény je subaericky alebo
subakvaticky erézny povrch. Spodnd hranica je neostrd a kladie sa do
hibky, v ktorej st erozne procesy nevyznamné, resp. nespoznatelné.
Nachéddza sa teda v blizkosti hladiny podzemnej vody a prekryva sa
sa sladkovodnou vadéznou zoénou a s Castou freatickej zoény. Hribka
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sa pohybuje od jedného do stoviek metrov. VSeobecne je tenkou zonou
v geologickom prostredi. Prevladaji v nej porogénne procesy (tvorba
fraktir v spojitosti s dekompresiou, rozpistanie) nad poronekroznymi
procesmi (vypliianie sedimentom alebo tmelom]).

Ak mezogenetickd faza oddelujica eogenézu a telogenézu bola krat-
ka, resp. voébec nenastala, vznikaja problémy s oddelenim eogenézy
a telogenézy. ZvyCajne sa na oddelenie pouZiva kritérium S3truktirne
selektivneho rozpa$tania. Ak ohranienie poérov nie je Struktarne
selektivne, vznikli poéry pravdepodobne pocas telogenézy (P. W. Cho -
quette — L. C. Pray 1970).

Zakladné typy porov (porozity)

Hoci boli navrhnuté mnohé Kklasifikdacie porozity sedimentarnych Kkar-
bondtov, najucelenejdia, najuZitotnej$ia, a teda aj najpouZivanejdia je
klasifikdcia P. W. Choquetta — L. C. Praya (1970). Autori vycle-
fuji 15 zakladnych typov porozity. Vlastnosti, ktoré ich charakterizuja
si: velkost, tvar, genéza alebo pozicia vzhladom k Struktirnym elemen-
tom horniny. Niektoré typy porozity st definované len na zdklade jed-
ného atribitu, iné na zaklade atribitov viacerych.

Intrapartikulové pory (porozita)

St to poéory v individudlnych partikulach (alochémoch). Termin sa po-
uZiva vo fyzikalnom, pozi¢nom zmysle, nie v genetickom. VidcSina tejto
porozity sa vytvara pred findlnym usadenim partikdl (preddepozicna
porozita), tast sa vytvara Casom alebo po kone¢nom usadeni. NajCas-
tejSie st interné komérky alebo otvory iného charakteru v individual-
nych, resp. koloniovych skeletovych organizmoch (tab. XI, obr. 1; tab.
XIII, obr. 1; tab. XXVIII, obr. 1, 4; tab. XXXIV, obr. 1, 2). Zna¢na Cast
porozity tohto typu reprezentuji aj porové priestory v peletoch, intra-
klastoch, oolitoch a pod. Sekundérne sa vytvdra rozptStanim a vftanim
v individudlnych partikulach.

Rastovo-konstrukéné péry (porozita)
(growth-framework; porosité de trame)

Je to porozita vytvorenad rastom skeletov sesilnych, koléniovych orga-
nizmov. PouZiva sa pri opise porozity v hornindch typu ,,boundstone“
(klasifikdcia R. J. Dunhama 1962). P. W. Choquette — L. C.
Pray (1970) rozoznavaja v ramci tohto typu porozitu ,intraframework",
ktorou oznaduji prazdne vnatorné komérky a porozitu ,interframework”,
ktora sa vytvara pri obrastani volnych priestorov. Tieto si Ciastotne
alebo tplne chrdnené od sedimentacie. DoleZitd je aj velkost. P. W.
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Choquette — L. C. Pray (l. c.) navrhujd pouZivat nazov pre poro-
zitu vo vzorkdch velkosti dlane a véacsich.

Interpartikulové pory (porozita)

Nazov je odvodeny od pozicie poérov, nie od ich genézy. Sa to pory
nachddzajice sa medzi partikulami. V dlomkovych karbonatoch je tento
typ porozity stcasne porozitou depozitnou. Vytvdra sa vSak aj pocas
postdepoziénych procesov, ak sa postupne rozpusta zakladna hmota
medzi partikulami.

P. W.Choquette — L. C. Pray (l. c.) uprednostiiuja termin ,,in-
terpartikulovd“ pred terminom ,intergranulova“, nakolko prvy méa $ir3)
vyznam a mozZe byt pouZity pre jemnozrnné i hrubSie tlomkové karbo-
naty. Priklad interpartikulovej porozity je uvedeny v tab. LIX, obr. 2.

Fenestrové péry (porozita)
(fenestral porosity)

Ndzov je podla P. W. Choquetta — L. C. Praya (1970), E1f-
Aquitaine (ed.) — (1977), ekvivalentny terminu ,birdseye®, ,bird-
seye porosity'. Fenestrae su priestory viac alebo menej predlZené, vac-
§inou usporiadané pozdlZ lamin (interlaminarne). Sa sicastou riasovych
kobercov (algal mats, tapis algaires). Porozita tohto typu je vZdy poly-
genetickd, zahriiujuca rozklad organickych 1latok, zmrS$tovanie pocas
vysuSovania a nahromadenie vody alebo plynu. Vyskytuje sa vdcSinou
v morskom prostredi intertiddlu a supratiddlu (tab. L, obr. 1—3; tab.
LXI, obr. 1, 2), ale je tieZ Casta v travertinoch.

Krytové pory (porozita)
(shelter porosity, porosité abrités)

Je to typ priméarnej interpartikulovej porozity, vytvoreny Kkrytovym
(daZdnikovym) efektom pomerne velkych sedimentarnych elementov
(alochémov), ktoré zabraiiuji jemnejSim Casticiam vyplnit priestory
pod nimi. Je tc Casty typ porozity v alochémovych vapencoch napr.
v oolitovych, ktoré obsahuji hrubé schranky, resp. tlomky schrdnok
lamelibranchidtov (tab. LXII, obr. 1). St zvyCajne védcSie neZ véacSina
ich sprievodnych interpartikulovych primarnych poérov; pocas diagenézy
sa vactsinou zachovavaji, na rozdiel od drobnej$ich pérov, ktoré sa vy-
pliiané tmelom,

Interkrystdlové pory (porozita)

St to péry medzi kry$tdlmi. Hoci sa tento nézov pouZiva v Sirokom
vyzname, CastejSie sa moéZeme stretnat s pouZitim pre priestory medzi
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kryStalmi v poréznych dolomitoch (tab. LXII, obr. 2; tab. XLV, pbr. 2).
Porozita moéZe byt primarna a sekundédrna (napr. v primarnych dolomi-
toch a diagenetickych dolomitoch).

Formy (formova porozita)
(moldic porosity, porosité de moule)

Ide o pory vytvorené selektivhym rozpt$tanim individudlnej, nestabilnej
zloZKy sedimentu, resp. horniny. ObyCajne to byvaji schranky, pelety,
oolity. Sa identifikované na zdklade tvaru, velkosti a ornamentécie
steny. Vo vapencoch st zvlast ¢asté formy po aragonitovych schrankach
(tab. XXXIII, obr. 1—4; tab. XXXVI, obr. 1—3; tab. XXXIX, obr. 1—4;
tab. LXIII, obr. 2—4), pripadne po schrankach, ktoré boli vytvorené z Mg-
kalcitu (tab. XXI, obr. 5—6; tab. XXII, obr. 4—6; tab. XXVIII, obr. 3;
tab. XLIV, obr. 1, 2). Formy v dolomitoch vznikaji rozpustenim aragoni-
tovych, resp. kalcitovych elementov a zriedkavejSie rozpustenim anhyd-
ritu, sadrovca a halitu (tab. LXIV, obr. 1). Zndma je tieZ genéza foriem
pocas dolomitizdcie. Rovnako sa vytvéraja péry po rozloZenej organickej
hmote (po rastlinnych koreiioch, lodyhdch a vetvitkach).

Pory (porozita) po hrabani
(burrow, porosité de fouissage)

Vytvéaraji ich organizmy hrabajice v nekonsolidovanom sedimente. Je
to zriedkavy typ porozity v karbonatovych horninach, pretoZe vadSina
otvorov po hrabani je poCas diagenézy stlatend, vypliiand sedimentom
alebo znovu zapliiand hrabajicimi organizmami. Vyznamna je viak tym,
Ze vyplne otvorov po hrabani maja vacsSiu priepustnost neZ okolny se-
diment (tab. LXIV, obr. 2) a zvydajne podliehaji dolomitizacii.

Pory (porozita) po vftani
(boring, porosité de lithopages)

Su pritomné v pomerne tvrdych partikuldch alebo v hornine, vytvaraja
ich vftavé organizmy (riasy, hubky, lasttrniky). Je to zriedkavy typ
borozity vytvarany poCas sedimentécie, eogenézy alebo telogenézy. Po-
rozita po vftani je vyobrazend na tab. XLIV, obr. 3, 4.

Porozita po zmrstovani
(shrinkage porosity, porosité de rétraction)

Vznikd vysuSovanim sedimentu, ale aj inymi procesmi vo vodnom pro-
stresh. Je Specidlnym typom puklinovej porozity, mé%e vSak vznikat aj
zmrstovanim individualnych partikdl (alochémov).
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Pukliny (puklinovd, trhlinova porozita)
(fissures, fractures])

Vytvaraja sa GCinkom tahu a tlaku na horniny. Ak je intenzita poruSenia
velka, vytvara sa aZ brekciova porozita. V karbondtoch sa porozita tohto
typu moZe vytvorit kolapsom zapritinenym rozpustanim, sklzavanim
alebo roznymi druhmi tektonickych deformécii. Pukliny maja velky vplyv
na prepojenie pérovych systémov, ich pritomnost vyrazne zlepSuje ko-
lektorské vlastnosti horniny (tab. V, obr. 1—2; tab. VIII, obr. 3; tab. LII,
obr, 1; tab. LXVI, -obmx 1].

Brekcie (brekciova porozita)

Typ interpartikulovej porozity, ¢asty v mnohych karbonétovych litofa-
cidch, ale len lokdlne ma vid&3i vyznam. Brekcie st rézneho poévodu.
Niektoré sa vytvdraji usadzovanim ostrohrannych tlomkov a ak boli
dobre vytriedené a dlomky sd dostatocne velké, maji urciti porozitu.
Postdepozi¢né brekcie sa vytvaraji lamanim hornin (pozri puklinovia

porozitu; tab. XXXIII, obr. 1, tab. LV, obr. 1, 2].

Kandly (kandlova porozita)

St to typy porov vydlenené na zdklade tvaru a povodu. Termin sa po-
uZiva pre pory vyrazne prediZené, resp. pre nepravidelné otvory so
zretelnym prediZenim alebo kontinuitou v jednom alebo dvoch rozme-
roch, ktoré nie si ovplyvnené StruktGrou horniny (nie si Struktirne
selektivne). Vadsina kanélov sa vytvara rozpa$tanim pozdlZ puklinovych
systémov alebo laterdlnym zvdcSovanim inych typov porov.

Vakuoly (vakuolova porozita)
(vug porosity; porosité vacoulaire)

P. W. Choquette — L. C. Pray (1970) definuja ,,vug“ ako pory,
ktoré sd pribliZne izometrické alebo nevyrazne predlZené, viditeIné
volnym okom (vécS8ie neZ 1/16 mm), a nevznikli Struktirne selektivnym
rozpastanim (tab. LIII, obr. 4, 6; tab. LVIII, obr. 1, 2; tab. LXVI, obr. 2].
Rozptstanie je dominantnym procesom vzniku vakuol. VédcSina vakuol
vznikd dal$im rozpadtanim okolia foriem aZ do takého $tadia, Ze pévodny
tvar formy je nespoznatelny. Maximélny rozmer vakuol autori (1. c.)
nestanovili, ale pre megavakuoly uvadzaji rozpitie velkosti 4—256 mm.

Kaverny (kavernova porozita)
Kaverny s poérovym systémom charakterizovanym velkymi otvormi.
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Vacsina vznikd rozpuadtanim; jedinym atribtom pre vycClenenie tohto
typu porov bola velkost. Podla P. W. Choquettea — L. C. Praya
(1. c.) je minimalna velkost na odkryvoch urfovana velkostou dospelej
0soby.

V kolektoroch sa najcastej$ie vyskytuje 7 typov porozity: interparti-
kulova, intrapartikulova, interkry$talova, formovd, fenestrova, puklinova
a vakuolova. Karbonéatové litofacie obsahuji Casto dve alebo viac za-
kladnych typov poérov, ktoré sa daja lahko odli§it. Existuji v3ak tieZ
takzvané prechodné typy, ktoré sa nedaja odliSit fyzikdlne a geneticky
alebo len geneticky. MéZu byt prechodom medzi dvoma zdkladnymi
typmi. Menia sa na kratke vzdialenosti v réznych mierkach (vybrus,
vzorka, tast odkryvu), alebo méZu byt tak prepojené, Ze sa daji len
ta’ko oddelit (napr. pukliny — brekcie, vakuoly — interkry3talové
priestory v dolomitoch, interpartikulové péry — formy atd.).

Vztahy medzi sedimentaénym prostredim a porozitou

Vznik primdrnych pérov§ch systémov v sedimentdrnych karbonatoch
je vyrazne ovplyviiovany charakterom sedimenta&ného prostredia, v za-
vislosti od réznych faktorov: dynamického faktora — zvlast vyznamny
je najma vplyv hydrodynamickej energie, ale nezanedbatelny vplyv
maji aj biologické faktory — vyvoj organizmov a chemické, resp. bio-
chemické faktory.

Pozitivny vplyv hydrodynamickej energie sa prejavuje najmé vo fa-
cidlnom pasme intertiddlu a bariéry, lokalne sa prejavuje aj na vonkaj-
Sej plosine, zvadSa vSak na rozhrani plodiny a svahu (J. L. Wilson
1975). Pésobenim dynamického faktora vznika interpartikulovéd porozita
najmia v mezoporovej mierke. V slabo agitovanom prostredi nepriamo
ovplyviiuje vznik mikrointerpartikulovej porozity, resp. interkrystalovej
porozity (sensu lato) v kale, t. j. vznik matricovej porozity. Dynamické
faktory tie? podmiefiujd vznik interpartikulovej porozity (brekciovitej)
v bazalnej Casti vrstiev vzniknutnych z turbiditnych pradov.

Ku vzniku priméarnej porozity vyznamne prispieva vyvoj organizmov —
biologicky faktor. V intertid4li a bariére vznika rastovokonstrukéna po-
rozita (koraly, machovky, riasy) a je podmietiovany vznik fenestrovej
porozity v riasovych poduskach (algal mats). Intraalochémové porozita
mé tieZ miestami velky vyznam, napr. v bariére (v schrankach rudistov,
riasach a lumacheldch). V slab$ie agitovanom prostredi (subtidali) sa
nachadzaja intrapartikulové pory v schrankach gastropédov, lamelibran-
chiatov, ostrakédov a tieZ v schrankach velkych foraminifer. Krytova
porozita je zriedkavym typom, vyskytujicim sa najmé v bariére.

Biochemické faktory méZu prispiet k vzniku mikrointerpartikulovej
a mikrointrapartikulovej porozity (matricovd porozita). Vytvara sa naj-
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mé v subtidali. Prehlad rozdelenia primarnej porozity v sedimentacnom
prostredi je uvedeny v tabulke 2.

Nakolko je primdrna porozita viazana na urcité facidlne pasma, moz-
no charakter litofdcie pouZivat ako kritérium pre prognoézovanie kolek-
torskych zon. Pritom vSak treba pocitat aj s pésobenim diagenetickych
procesov na sediment, poCas ktorych moéZu byt primédrne porové systémy
dplne vyplnené.

Stadium | Predepoziéné Depozi&né Postdepoziéné

primérna porozita sekundarna porozit‘a

postdepozitnd porozita

terminy | predepozi&né depozi¢néa
porozity porozita porozita
eogenetickd |mezogeneticka| telogenetickd
porozita porozita porozita
»typické"
relativne
tas. rozpitie é g.':i-.i-.'. """"""""" ‘;o:o‘z,

Tab. 2 Casovo-porozitné pomery (podla P. W. CHOQUETTE — L. C. PRAY 1970)

Vztahy medzi diagenézou a evoliiciou porozity

Primérna porozita sa pocas postsedimentacného Stddia — diagenézy
vyvija bud priaznivym (porogenéza), alebo nepriaznivym spoésobom
(poronekroéza). Tato evolicia prebieha réznymi rychlostami a v réznych
Casovych obdobiach — pocCas eogenetickej, mezogenetickej a telogene-
tickej fazy diagenézy.

Eogenetickd fdza evoltcie porozity

Vicsina porogénnych procesov prebieha v pomerne malych hlbkach,
v niektorom zo Styroch zdkladnych diagenetickych prostredi (zon)
vyCleifiovanych na zaklade charakteru vody, ktord sediment obsahuje,
a jej rozmiestnenia v poroch. Je to:

— morské freatické prostredie,

— vadézne prostredie,

— sladkovodné freatické prostredie,

— prostredie so zmieSanou vodou.



Rozmiestnenie a vztahy prostredi si zndzornené na obr. 1. Okrem tejto
idedlnej konfiguracie existuji aj Specidlne pripady (napr. v aridnych
oblastiach sladkovodné freatické prostredie chyba, a vadozne prostredie
sa styka priamo s morskym freatickym prostredim).

Morské freatické prostredie

Prebiehaji v flom procesy ovplyviiované dynamickymi, biologickymi,
biochemickymi a chemickymi faktormi. Hydrodynamicka ¢innost vody
sa zvyCajne nezastavuje pri usadenisedimentu, nadalej sa podiela na jeho
vyvoji prindSanim jemného kalu, detritu alebo mikropeletov do vysoko-
energetickych zon (intertidalu, bariéry), kde vypliia uZ sCasti tmelom
redukované priestory, resp. novovytvorené formy. Pridy tieZ prinaSajui
kal do nizkoenergetického prostredia, kde sa akumuluje v otvoroch po
hrabani alebo vftani.

Cinnostou organizmov vznika poérovy systém obmedzeny na pripovr-
chovi Cast sedimentu. V pasme intertiddlu a vnitornej bariéry vznikaja
v mdkkom substrate nory, v tvrdom litifikovanom sedimente — hornine,
pripadne v tmeli, vznikaja otvory po vftani.

Cinnost mikroorganizmov, najmé baktérii, m4 zva¢Sa nepriamy vplyv
na evoluc¢né procesy. Baktérie koroduja alebo silne mikritizuja povrch
alochémov, a tak vytvaraji podmienky pre rozpud$tanie, pripadne takto
zabrafiuji obrastaniu tmelom. Tieto procesy st Casto obmedzené na
pripovrchova ¢ast sedimentu, ale méZu pokracovat i hlbSie v sedimente.
Bakteridlny rozklad organickej hmoty podmiefiuje tieZ vznik sekundéar-
nej porozity.

hladina mora

) .'-. mornko -
hoohcko 20AG -:

'E08 (5% B B3
Obr. 1 Schematicky prierez znazoriiujici rozmiestnenie a vztahy prostredi (zon) podas
eogeneézy.
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Chemické a fyzikalno-chemické procesy prebiehajice v sedimente nie
si obmedzené na pripovrchovi ¢ast sedimentu, nakolko st vyznamne
riadené najmé charakterom fluid v pérovych priestoroch. M. W.Long-
man (1980) rozozndva v morskom freatickom prostredi aktivnu a stag-
nujicu zoénu, kazdd z nich charakterizovani Specidlnymi procesmi a ich
produktmi (obr. 2). Pozicia aktivnej a stagnujicej zony je zobrazena
na obr. 3. '

Stagnujica zb6na. Procesy: 1. sla-

- Z b4 alebp %#iadna cirkuldcia vody
MORSKE FREATICKE cez sediment, 2. bakteridlna kon-
PROSTREDIE trola tmelenia, 3. voda nasytena

CaCOj, Produkty: 1. slabé tmele-
nie, s vynimkou skeletdlnych mik-
rop6rov, 2. mnepritommné rozpusta-
nie, 3. nepritomné paramorfozy, 4.
mikritizdcia. Aktivna zo6na. Proce-
sy: 1. voda prfidiaca cez sediment
v désledku vlnenia, prilivu alebo
pridov, 2. v3etky pOry si vyplne-
né morskou vodou, 3. mepritomné
rozpGstanie v plytkovodnom pro-
stredi, Produkty: 1. nepravidelné
aragonitové ihli¢ky, 2. izopachic-
ky fibrézny aragonit, 3. botryo-
idalny aragonit, 4. mikritovy Mg-

L

= kalcit, 5. izopachicky fibrGzny

Mg-kalcit, 6. Mg-kalcitové pseu-

— 1 dopellety, 7. polygondlne hranice

morska voda / polygondlne medzi izopachickym tmelom, 8.

radidlny fibrozny heanice striedajici sa tmel a sediment,

aragonit vftanie v tmeli, 10. maximéalne

Obr. 2 Charakteristiky morského tmelenie v rifoch alebo v pribo-
freatického prostredia jovych zbnach.
hladina mora adézna zéna

pohyb vody

J 5 R P B O

Obr. 3 Schematicky rez znaroziujici morské freatické prostredie rozdelené na ob-
lasti s aktivnou vodnou cirkuldciou a tmelenim a slabou vodnou cirkuldciou, slabym
tmelenim

1 — z6na aktivnej vodnej cirkuldcie a vyznamného rastu morskych tmelov, 2 — stag-
nujGca morska freatickd z6na so slabym alebp ¥iadnym tmelenfm, 3 -— mikritizacia
a intrapartikulové tmelenie.
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V morskom freatickom prostredi prebiehaji najmad poronekrézne pro-
cesy (tmelenie, vypliiovanie kalom, mikrodetritom). Pérogenéza je vzac-
na a malo vyznamnd (hrabanie, vitanie).

Vadézne prostredie

Je to subaerické prostredie leZiace pod povrchom, nad hladinou podzem-
nej vody. Péry st sCasti vyplnené sladkou zraZkovou vodou, Ktord je
podsytena s CaCOs3 a nasytena vzdu$nym COgz. Tieto vlastnosti vyvolavaju
rozpuStanie karbonétov. K rozpasStaniu prispieva aj CO2 vznikajaci roz-
kladom organickych latok v péde. Ak je voda vo vadoznej zone nasytena
CaCOs, zaCina sa z nej vyluCovat kalcit vo forme meniskového a pen-
dantného (stalaktitového) tmelu. Prehlad procesov prebiehajicich vo
vadoznom prostredi je uvedeny na obr. 4. Vadoézne prostredie mozZno
rozdelit na dve Casti, zonu rozpta$tania a zéonu vylucovania. Jedna alebo
druhd méZe byt velmi tenka, v zavislosti od klimy, mnoZstva vegetacie,
hribky pddy a hrabky vadézneho prostredia celku. V niektorych pri-
padoch zoéna vylu¢ovania chyba tplne.

Idealizovany rez vadéznym prostredim sa nachddza na obr. 5. V tejto
zone prevlada porogenéza (rozpaStanie nestabilnych alochémov, resp.
horniny — vytvaranie foriem a vakuol), nad péronekroézou (slabé tme-
lenie — meniskovy a pendantny-stalaktitovy tmel).

Sladkovodné [reatické prostredie

Pory v sedimente, pripadne v hornine, obsahuji sladki vodu s réznym
mnozstvom rozpustenych karbonatov. Vrchna hranica prostredia je zhod-
na s vodnou hladinou, spodnd hranica je neostrd, prebieha na nej
mieSanie s morskymi, pripadne hlbinnymi vodami. Eogenéza v sladko-
vodnom freatickom prostredi je velmi zloZita, zavisi od rychlosti pohybu
vody, stupiia nasytenia, zloZenia zdkladnej hmoty horniny a chemického
zloZenia vod. Idedlne moZno freatické prostredie rozdelit na 5 zén, v za-
vislosti od nasytenia y6d CaCOs3 (pozri tab. 3). Pravda, takéto rozdelenie
je idealne, ¢asto niektoré zény tiplne chybaji.

Prehlad procesov prebiehajicich v sladkovodnom freatickom prostredi
a prehlad ich produktov je uvedeny na obr. 6. Tvar prostredia je silne
ovplyvilovany topografiou, zrdZkami a rozmiestnenim porozity a prie-
pustnosti v hostujacej hornine. Pod tropickymi ostrovmi (porov. obr. 1)
ma prostredie tvar SoSovky a leZi priamo pod ostrovom. V aridnej klime
moéZe uplne chybat. V pobreZnych oblastiach uréuji tvar a hibku pro-
stredia, priepustnost a hydrostaticky tlak. Schematicky rez idealizova-
nym sladkovodnym prostredim je uvedeny na obr. 7. !

Pérogénne procesy prevladaji v zone rozpusStania (vytvdra sa formo-
va, vakuolovd a kanalova porozita), ale sti¢asne prebieha aj urcita
poronekroza (rekrystalizacia aragonitu na kalcit, sprevadzand zva&Senim

7 Zépadné Karpaty 97



objemu pevnej fazy o 8 9). V stagnujicej a aktivnej zone prevladaja
procesy poronekrozy (tmelenie, rekrystalizacia).

Prostredie so zmieSanou vodou

Hranicu medzi morskym freatickym a sladkovodnym freatickym pro-
stredim tvori brakickd voda. Pripady tmelu produkovaného v mieSanom
prostredi sa uvadzaji velmi zriedka (napr. W. J. Mayers — K. L.
Lohman 1978). Tento stav moZe byt spésobeny tromi pric¢inami:

5L ADKOVODNE VADOZNE

PROSTREDIE
Obr. 4 (Charakteristiky wvad6zneho

sladkovodného prostredia

Z6éna rozptstania. Procesy: 1. T0zZ-
pistanie podsytenymi meteoricky-
mi vodami, 2. tvorba COy v pdde,
napomahajica rozpGstania. Pro-
dukty: 1. extenzivne rozpustanie,
2. prednostné mnahradenie arago-
nitu, ak je fpritommy, 3. tvorba
dutin vo vépencoch.

Z6na vylutovania. Procesy: 1. me-
niskové alebo pendantné rozmiest-
nenie vody, 2. strata 'CO, aleébo
vyparovanie. Produkty: 1. slabsie
tmelenie, 2. meniskovy tmel, 3.
pendantny (stalagtitovy) tmel, 4.
rovnomerne zrnity kalcit, 5. za-
chovanie va&siny porozity.

hladina mora

’17 sladkovodnd freatickd zona

morska
zéna

reaticka

£ ) 0 6

Obr. 5 Idealizovany rez sladkovodnym vad6znym prostredim, znézoriujici rozmiestne-
nie z6n rozptdtania a yylucovania karbonatov

1 — gb6na wvylutovania, tvorba meniskového a pendantného kalcitového tmelu, 2 —
tvorba kor — ,caliche”, 3 — intenzivne rozpidstanie pod vrstvou pody, 4 — slabsie
rozpastanie.
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— malou Sirkou a objemom prostredia,

— relativne stagnujticou vodou,

— velkou mobilitou prostredia vzhladom na mnoZstvo zraZok alebo
zmeny morskej hladiny.

. . mi vodami. Produkty: 1. tvorenie

SLA D,K OVODNE FREA formovej alebo dutinovej porozity,
TICKE PROSTREDIE 2. mo¥ny meo-morfizmus nestabil-
TP nych allochémov. Stagnujtica zo6-

s te e e
o .

na. Procesy: 1. slaby alebo Ziad-
ny pohyb vody, 2. voda nasytena
CaCOj. Produkty: 1. slabé tmele-
nie, 2. stabilizdcia Mg-kalcitu a
aragonitu, 3. slabé alebo Ziadne
rozpGstanie, 4. zachovanie poro-
zity, 5. neomorfizmus aragonito-
vych allochémov s uréitym za-
chovanim §truktdr. Aktivna zO6na.
Procesy: 1. aktivna cirkuldcia wvo-
dy, 2. urc€ité rozpaStanie aragomi-
tu, rozpustanie moéZe byt dopre-
vadzané nahradzovanim kalcitom,
3. rychle tmelenie. Produkty: 1.
hojny ekvantny kalcitovy tmel, 2.

P2 izopachicky palisadov§ kalcitovy

ekvantny tmel, 3 — zrastajtice krystaly, 4.

calcit — kry3tdly hrubniice smerom do

Obr. 6 Charakteristiky sladkovod- centra poérov, 5. kompletné nahra-

ného freatického prostredia denie aragonitu ekvantnym kalci-

tom, 6. syntaxidlne dorastanie ma

Z6na rozpastania. Procesy: 1. roz- echinodermatéch, 7. relativhe niz-
pistanie podsytenymi meteoricky- ka porozita. | :

hladina vody

.-.-.---‘ oo .‘o".‘;o. A e * > Y - e
» A S Sl R 3 .. b &
* aktivnej ' vodnejs cirkuldcie 7
", ‘strednd | cirkuldcia -
miesand a morska
freatickd zdna

‘. stagnujdca’ sladkovodnd freatickd zdna

A e 2[ : '_| - |l e
Obr. 7 Schematicky rez idealizovaného sladkovodného freatického prostredia
1— z6na rozptstania pri vodnej hladine, 2 — stagnujlica z6ma — neomorfizmus na
kalcit, ale slabé tmelenie, 3 — z6na aktivnej vodnej cirkuldcie, rychly meomorfizmus
a tmelenie ekvantnym kalcitom.
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s moZnyml : porozita 3
biochemickymi : ! mik kr A
faktormi ENE
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hlavny typ porozity

porozita lokélne vyznamné

Tab. 3 Rozdelenie primérnej porozity vzhladom k prostrediu sedimentédcie (Podla ELF — AQUITAINE, 1977)



Tab. 4 'ldealizované rozmiestnenie z6n porogenézy a poronekrézy v sladkovodnom
freatickom prostredi (podla M. W. LONGMANA, 1980)

! 5 ZONA | CHARAKTERISTIKY

j | 1. ang rozptstania kalcitu a ara- | Tvorba vakuolovej, formovej poro-
| | gonitu zity

2. Z6na rozpudtania aragonitu Tvorba formovej porozity

! 3. Zo6na rozptitania aragonitu a vy- | Rgchly neomorfizmus aragonitu na

luCovania kalcitu ekvantny kalcit, tmelenie ekvant-
nym kalcitom

nie kalcitu | tom

vzrastajica hlbka

i
|
' 4. Z6na bez rozpustania, vyluova- | Rychle tmelenie ekvantnym kalci-

|
5. Stagnujica z6ma nasytena CaCO:;‘ Slabé alebo Ziadne tmelenie, po-
| maly neomorfizmus aragonitu, allo-
chémy so =zachovanim mniektorych
Struktar

[

Vzrastajlice nasytenie s CaCO,

Nepochybne najvyznamnej$im diagenetickym procesom v zmie$anom
prostredi je dolomitizdcia (L. S. Land 1973, K. Badiozamani
1973). Nevyskytuje sa vo vSetkych mieSanych prostrediach, ale len
v tych, ktoré maji dobri cirkuldciu vody. Dolomitizdcia je spojena
s redukciou objemu pevnej fazy. Ak prebieha neomorfizmus aragonitu
na dolomit, redukuje sa objem jpevnej fazy o 5,8 %, ak ide o neomorfiz-
mus kalcitu na dolomit, redukuje sa objem o 12,9 %. Vytvara sa inter-
krystalova porozita, velmi odli¥nd od pévodného systému. Naopak, tme-
lenie dolomitom mé poronekrozny Géinok.

Ostatné typy prostredi

V' plytkovodnych podmienkach, na pobreZiach sa lokélne vyskytuje
morské vadézne prostredie. Prebieha v iiom tmelenie aragonitom a Mg-
kalcitom (O. P. Bricker ed. 1971) v podobe meniskovych a pendant-
nych Struktar. Tento typ tmelu spolupésobi pri vytvdrani sedimentov
typu ,,beach rock®.

Prehlad eogenetickych zmien je uvedeny v tabulke 4, ich vidzba na
litofacidlne pasma je znazornend v tabulke 5.

MoZno zhrnit, Ze eogeneticka fdza diagenézy je déleZitou etapou vy-
voja porozity, potas ktorej sa moéZe poérovy systém vyrazne zmenit.
Prevladaja v nej poronekrozne procesy (tmelenie, rekrystalizdcia) nad
procesmi porogénnymi (vytvdranie novej alebo pridavnej porozity roz-
ptastanim a dolomitiz4cia).

Mezogenetickd fdza evolicie porozity
Procesy v nej prebiehajice méZe ovplyviiovat hibka a teplota, cirkulédcia
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Tab. 5 Evolicia porozity pofas eogenetickej fazy (diagenézy (ELF—AQUITAINE 1977)

FAK- | . i | Vysledok Vysledok i
TORY i Material Hybnéa sila > porogenéza - poronekréza ic;éhmenta-
o ’ | Porozita trhlin Sekundéarny |
~ Z | Povrchovy | VysuSova- | zmrstovacia sediment: Supratidal |
N= | materidl  |nie | a brekciové mikropelletoidy, | Interiidal
B | | mikrit
= ‘ Porozita po Riasovéa
% | Bahno | Hrabavé hrabani a vftani { a baktériova
g Tvrdy ! organizmy | Prednostné mikritizacia Interiidal
S8 | povrch Litofagy intrabioklastické
Bl rozptstanie
pr Intrabioklasticka |
v Intrakoralova |
= i Fenestrova- Interiidal
L= g;lg;glcké Baktérie druhotna
of a interna Subtidal
mo mikroporozita
(v riasach)
Rozpustanie Tmelenie/
Puklinova vyplnenie
| porozita ¥ foriem
Evapority |Agresivne Vakuolové o vakuol | Supratidal
vody porozita e puklin (emerzia)
Formova porozita
Brekciova
porozita
Rozpustanie Tme- [ Fibrozny
Morské . aragonii
it vody | i oo Mg-kalcit | Intertidal
Aragonit |y reke/ Intrakoralovd | Rekrystalizacia L
sladké vody| Por. Aragonit -
Formova porozita| - Kalcit
Rozpastanie
vonkajsieho
povrchu:
,Kriedova“
porozita
= Medzip6rové
v rozptstanie
&) Porozita Sedimentacie
. prepojenia | mikritu
= Agresivne | Mastvne
z | Kalcit vogd rozpastanie
5 y kalcitu:
Vakuolova p. Tmelenie:
Masivne Krustifika¢ny Supratidal
rozpuastanie tmel (emerzia)
v dolomitoch:
Vakuolovéa Ekvantna mozaik
porozita (internéa
RekryStalizacia: v organizmoch)
Mikrokrystdlova | Driazova mozaika
porozita
‘ Redukcia objemu | Eogenetickéa
| (Kalcit -~ dolomit)| dolomitizécia:
; - InterkryStdlova | Tmelenie
f porozita | kalcitového kalu
/ Premena p6rov i RekryStalizacia
Morské - InterkryStdlovd | na dolomit
Dotomit sladké wvody porozita |
Rozpistanie
Vakuolova Rast kryStalov
porozita
Pseudomorfézova | Tmelenie
| porozita ,en puzzle®

|




vod, trvanie pochovania, tektonické ucinky — ich intenzita a trvanie.
Medzi poronekrozne procesy patria: tmelenie, rekryStalizdcia, kompak-
cia-kompresia a tlakové rozpusStanie.

Porogénne procesy su zastipené kompresiou — vznikom puklin, roz-
piastanim a dolomitizaciou.

Vseobecne moZno konS$tatovat, Ze v mezogenetickej fdze diagenézy
prevlada poronekroza nad porogenézou. Cast procesov a ich ucinkov
na porovy systém je prehladne zhrnutd v tabulke 6. Vdzba typov mezo-
genetickej porozity na litofacidlne pasma sa neprejavuje vyrazne Kkva-
litativne, vyznamnd je vSak kvantitativna védzba (porov. tab. 7).

Telogenetickd fdza evolicie porozity

Vyznamné je najmd porogenetické posobenie tejto fazy. Pocas vystupu
hornin k povrchu vznikda posobenim dekompresie siet puklin, ktora je
dalej roz8irovana udinkom povrchovych, agresivnych vod. Vznikaji ka-
ndly a v mieste KkriZovania puklin vakuoly aZ kaverny. Extrémnym
pripadom je vznik jaskynného systému.

Novovzniknuté priestory st vypliiané megabrekciami zritenia, v Grovni
aktivneho priidenia vody, sedimentmi, pripadne usadzovanim sintru. Po-
sobenie telogenetickej fdzy je prehladne uvedené v tabulke 8.

Trendy evoliicie porozity; poérogenéza a poronekroza

V3eobecne moZno kon$tatovat, Ze Casom a najmad pocas diagenézy sa
zvdC8uju nepriaznivé ucinky na porové systémy; vo vacSine pripadov
sa sedimentdrne karbonaty nachdadzaji v stave takmer tplného vypl-
nenia porozity. V kaZdej etape diagenézy, resp. podrobnejsie, v kaZdom
diagenetickom prostredi vznikaja, alebo sa menia pory a Struktary tme-
lu. Ak hornina obsahujica porovy systém prejde cez viaceré letapy vy-
voja, stdva sa rozldiStenie priebehu poérogenézy/poronekrozy zloZitou
dlohou, ktord v3ak treba rieSit vzhladom na potenciondlnu akumuldciu
uhlovodikov. Vacésinou v8ak existuje dost informacii na rozlaStenie tychto
procesov. :

Najlepsie st presktimané tie procesy, ktoré prebiehaji pocas eogenézy
a telogenézy, teda v pripovrchovych podmienkach. Procesy prebiehajtice
pocas mezogenézy, hlboko pod povrchom, si zatial méalo zndme. Podrob-
nejSie sa zacCali skimat len pred niekolkymi rokmi.

Idedlna schéma znéazoriiujica trend evoldcie porozity a vztah usade-
nia, eogenézy, mezogenézy a telogenézy versus poéronekroza, resp. po-
rogenéza, je uvedend v tab. 9. Je to stiCasne aj stru¢néd rekapituldcia
procesov, ktoré moéZu prebiehat pocCas evoliicie porozity.
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Tab. 7 Posobenie mezogenetickej fazy diagenézy ma porozitu (podla ELF-AQUITAINE,
1977) |

TYPY POROV / [OCINKY INA PORY

’ |
ESIANITEaY b UCINKY 1 poronekro6za porogenéza i
] rast | obrastanie (krustifikac- 1 zmenSovanie ! 1
ny tmel) | zaplnenie porov |
. kompakcia iplasiické deformacia ;zmenéovanie porov ! }
| kompresia znovuusporiadanie elem.; zmenSovanie pérov i |
| rozbitie elementov zmen§ovanie porov ‘
| | |
! gﬁgfgﬁem‘ ‘na kontakte ggigfg;gs;a'jz‘mensovame pérovych | |
| partikil stylolity |prepojeni (permeabllity]\ |
| |
| stylolitizdcia zmendovanie pérov — | porozita ‘
1 | | tmelenie uvolnenym stylolitov |
[ } kalcitom / dolomitom ; |
‘ tlakové pukliny | zmenSovanie poérov [ i
1‘ tahové pukliny ; | trhlinova ?
‘ | porozita
tmelenie hrubozrnny kalcit | vypliianie porozity ' ;
rekrystalizacia | | |
| dolomitizdcia tektonické Geinky \ ’ mterkryétéluvm
| porozita
| \

Klasifikacia porozity

V minulosti bolo vytvorenych mnoho klasifikacii porozity v sedimentar-
nych karbonatoch. MoZno ich rozdelit do dvoch skupin. V jednej sa
kladie doraz na dCisto deskriptivne, fyzikdlne vlastnosti — objem porov,
prepojenie alebo na velkost, tvar a rozmiestnenie poérov. Porovnavaja
sa v nich fyzikdlne vlastnosti s vlastnostami petrofyzikdlnymi —
permeabilitou, kapilarnym tlakom a pod. Reprezentuje ju mapr. klasifi-
kécia G. I. Teodorovica (1943).

V druhej skupine sa kladie va¢si doraz na geologické parametre a na
genézu porov. Z nich najucelenejSia a pre geologicky vyskum najvhod-
nejsia je klasifikdcia P. W. Choquettea a (L. C. Praya (1970).
Rozliduje 15 zédkladnych typov porozity (opis a slovenské terminy uva-
dzam na str. 89) rozdelenych do troch skupin podla toho, ¢i st zavislé
od Struktdry horniny, alebo nie (obr. 8). Pre spresnenie klasifikacie
dopliiaji autori (1. c.) k zdkladnym typom porozity informacie o genéze,
velkosti a zastdpeni typov porov (porov. tab. 10). Kompletny opis po-
rozity zahfiia urCenie typu porozity a jeden, pripadne viac pridavnych
(spresiiujticich) terminov. Vzor je uvedeny na obr. 9.

PouZitie spresiiujicich — genetickych informécii je znazornené na
obr. 10.

104




Uzavreté prostredie Otvorené prostredie Panvy
Vnitorna plosina vonkajsia plodina

= ..g bariéra
S s supratidal intertidal subtidal vnitorndalebo : |
25 |\ maxi droves bariéra |plytéina more + hlboké svah| panva
@ —— hran
§ 5 =———_mini drovefi— — ] = —_ L'i_ca_flé_l_nk_u l]n_ - —F ———=3
£ o |
hranica fotickej |
z6ny |
dynamické stredn4 kriedova" brekciova
|_ faktory energia interpartik. mtrapartih porozita porozita
porozita porozita mikrodetrit mikrobrekcie
kinetick4 interpart. oolity oolity
energia porozita pelety bioklasty
pe:fty onkolity klasty kriedovg"
: OOy bioklasty ] porozita
_g-’ bi?lﬁtgické bioklasty biokumuldcta ;gi;oz!;&konstr. mikrodetrit
0 A PRl sy el o e s S e
£ gy J = ——— — krytmila koraly - -
=) porosits fenestrova intrapart. poroxite krytova
by spojena porozita porozita fenestrova porozita
:5.; s v§vojom »algal mats“ | gastrop6dy porozita lumachely
E | organizmov ostrak6dy »algal mats" fenestrové
) (+prostredia) lamelibran. intrapart. porozita .
= porozita »algal mats
o - - y rudisti intrapart.
e Iblfjal)({)tgc;:ke porozita rudisti
= Y__ P ] —— e e —— e . e e e e e . e — o _—————L————o.—————q
gogogﬁgig?a matricova
biochemickymi pgrozita
falktormi mikrokryst.
z6ny z&ujmu g:lll‘:) stredného malého stredného maximé&lneho malého stred.-nulového
biologické  porozita ] porozita
faktory i po vitanf  j po hrabanf
i a po hrabani: a po vftani
brekciova brekciovéa
dynamické porozita porozita
faktory zapliianie zaplaanie NTMMITIM M
mikritom mlkropeletmdmi a| mikrodetritom

M R AL A AL AL WAl

morské tmelenie typu /tmnlenie flbrOZnan/
vody »beachrock" /; aragonitom a Mg—kalcltom

= - ks oo Voo il
£ sladké § formové formové
= vody & porozita porozita
N (- JS (pEICUPISE S S — b e —— —— —
= > | porozita
ko = | disolugnych brekcif
(&} (= B T R —— -
s & evaporitové
e > LW
g o zapliianie
SIE —f-===—- B s ol T
= S intersticidlna wkriedova* intersticidlna porozita
o e porozita porozita 9
SE X 2 ST T e xSy
2 i vakuolové poro
© = (vadézna z6na
E i L A s HER Y T C Y T P T T )
g '+ tmeleniel[[[ tmelenie tmelenie drizovou mozaikou'
&j = LQ}'GZOVOU mozl| drdzovou moz. freatické zéna) (II[LIUIILYILLL tmelenie
................. L T Xtalove - -] drdzovou
% jemn& mterkryst y Rt
Z : i porozitai; porozita wiidutinova porozita ;nr‘;z;::::"é
=] Y O/ 7 1
:"5 tmel/e,‘ni/e// tmelenie enlrprulzm, Foroxiie
/.en puzzle“/] ”»
RIS - IIIHHIUJHJ LU
malého a%
z6na mal,| Stredného stredného velkého I vetkeho a malého nezmenené
zéujmu =+ & jl maximélneho

najpriaznivejiie G&inky [HHH]] najnepriaznivejdie G&nky
G&inky =+ priaznivé Gdinky + nepriaznivé

Tab. 6 Rozmiestnenie a charakter evolu¢ngch zmien vznikajicich podas eogenetickej fazy diagenézy
(podla ELF — AQUITAINE 1977)




S0T

F Uzavrené prostredie Otvorené prostredie Panva
s vnitornd plosdina vonkaj3ia plosina
= - 3 . bariéra —
T o supratidal intertidal subtidal vndtori o -, more + hiboke svah  panva
i) ' ale _Jhranica G&inku vin |
@ o maxi droveni plyt&ina
B g {;% ferged s
S o
D
n a hranica foticke;j |
iﬁ ; z6ny
T Interpartik. LLLLAAS 00 ) ALARARAARARLYS
brekclom l” ]pomzpna I interpartikul. interpartik. |
porozita f L porozita rastovokonstr. el
trhlinova Ip%’;%sztﬁg‘ﬁ“ r matricové Kestone |‘|)L|r|(lz Diserits lkriedov&] ”brekciova ”
S W |porozita bioturba&né porozlta||| YEEVENRENE o o ¢ SRR 1T |porozita porozita
b 2> fenestrova krytova L Niehoabiios
e £ [mikrokryStal.| oorozita intrapartikul. ooty | Snsstbel mikro rellf!llol‘(ll
r : i
g Agone o poioz? é 4 krystalova | | intrapartik.| fmikrokryst. Bovomie
@ = ‘vakuolova porozita vakuolov NN I """‘k""i" a‘ porozita kriedovéa'
«© porozita brekciov4 intrakoralov ”
porozita ||| interkryStal. vakuolove porozita
() LR Vakuolova
g o e pioturbatnd krystalové ”l
£z TTTTEITITITN 0 ;
E‘G 2 druzova m.ikropelletoldy-_ mikropelletoidy drizova
® & | mozaika .. ..... .+r.+| druzovd | mikrodetrit mikrodetrit”.".".’| mozaika
g | dolomit ,en puzzle"’-’.".| mozatka | drdzové mozaika fihrozny aragonit|. fibrézny -
8 evapority mikrit »en puzzle* ‘drizovd mozaika, |, aragonit -
N WMpukiinova ||| puklinova Ipuklinovéa puklinov4 puklinova puklinové
5 E porozita porozita porozita porozita porozita porozita
a > N kontakté' styli- -’-" kontaktné - stylolity .".".".".". fiis Sl Shais W T H
SE & [ swonty [ stylolity stylolity stylolity TR ety -
0 o A R oo g g
2o & tmelenie tmelenie -+ tmelenie ' - - | tmelenie [ tmelenie *
[ syntaxidlny |1 — = = = 1 "yyntaxiding - 1. svntaxialne o o o T
dorastanie k‘;lclt katott 2 ; ?)ﬁ“‘ggi‘cnl Bl o1 syntaxidlny Kkalcit
y velkého (ak sd malého  |Stred- [nujovéno
z z&ujmu malého malého a¥ stredného velkého dolomity—max.) Mal6ho
nepriaznivd porozita [Im]n priaznivd porozita

Tab. 8 Rozmiestnenie a charakter evoluéngch zmien vznikajicich pofas mezogenetickej fézy diagenézy
(podla ELF — AQUITAINE 1977)




ZAKLADNE TYPY POROZITY

STRUKTURNE SELEKTIVNE STRUKTURNE NESELEKTIVNE
M interpartikulova ,’E‘\’W puklinovd

intrapartikulova : ;

: i , [z kanalova
y interkrystalova
m formova @ vakuolova
fenestrova y
o - kavernova

krytova

rastovo-konstrukéna

UPRESNUJUCE TERMINY

GENETICKE TERMINY VELKOSTNE TERMINY

SMER TRIEDY mm

fa Aok ALEBO STAV ] velky | 256

NS S megapor ;

rozpustanie zvacsend maly 32
tmelenie redukovana A velky 4
vnutor. sed. | vyplnena 20 got mals 172
mikropér 1/16

CAS VYTVARANIA

PRIMARNA ZASTUPENIE

gredde_goz'iéné percento porozity (15%)
epozicna pomer typov porozity (1:2)

SEKUNDARNA pomer a percento (1:2,15%)

eogeneticka
mezogeneticka
telegeneticka

Obr. 8 /Geologickéd klasifikdcia poérov a pOrovych systémov v karbonatoch
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Tab. 9 POsobenie telogenetickej fazy diagenézy na porozitu (podla ELF—AQUITAINE,
1977)

|

b TYPY POROV / UCINKY NA PORY
; MECHANIZMY UCINKY porogenéza poronekro6za
rfrakturacia diakldzy (dekompresia porozita fraktir vyplnenie
‘ hornin) (siet medzi blokmi)

| krasové trhliny—fraktdry porozita Kkrasovej siete | tmelenie
1; rozpustanie kaverny (megaporozita) sparitom
i dolomit vakuolova porozita

l rekrystali- rozsiahla vakuolova porozita

i zacia dedolomitizacia

TVORENIE ORISUSROROZITY

Geneticky
termin

Zdkladny typ
porozity

Velkostny

erdrn +| Zastupenie

+ -

Obr. 9 Vzor pre zostavenie pomenovania porozity
Priklady:

intrapartikularova porozita, 10 percent

primédrna mezointrapartikuldrovd porozita

rozpustanim zva&¥end primarna intrapartikulova porozita
mikroformovéa porozita, 10 percent

telogenetickd kavernova porozita

Zaver

Analyza mikrofacii, mikro$truktary, diagenetickych — poronekroznych
a porogénnych procesov v litavskych vépencoch dokéazala, Ze vépence
vytvaraji organogénne kopy (mound). Pozostdvaji najmd z detritu
koralovych rias, rodolitov, amfistegin a machoviek. Kopy sa akumulo-
vali na labskych pieskoch, s povrchom dosahovali na hranicu uc¢inku
vinenia, ktoré rozru$ovalo riasové porasty a premiestiiovalo detriticky
material na periférii karbonatovej akumulécie.

Obsahuji priméarnu porozitu reprezentovant pérmi v bioskelete (intra-
partikulovii porozitu) a pérmi v mikrite (interpartikulovi — matricovi
porozitu). Sekundarna porozita vznikla pofas mezogenézy a je repre-
zentovana formovou porozitou. Jej vznik vyvolal proces zrenia organickej
hmoty, sprevadzany uvolfiovanim CO2 a uhlovodikov. Zvy§kovd — mor-
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Tab. 10 Prehlad porogénnych a poronekréznych procesov v litavskych

vapencoch na lokalite L&b




ska voda v karbonatovych kopach obklopenych nepriepustnymi pelitmi
zony aglutinancii sa postupne nasycovala CO2 a stdvala sa agresivnou
voCti menej stabilnym karbonatom, ku kalcitu s vysokym obsahom hor-
Cika a k aragonitu. V pociato¢nej fdze mezogenézy to viedlo v Kkoralo-
vych riasach k mikrorozpis$taniu Mg-kalcitu v stenéch ,buniek a k rastu
dolomitového tmelu, nasledovaného uplnym rozpustenim skeletu a do-
rastanim dolomitovych krystdlov do sekundarnych poérov. Mineralogicky
podmienené rozpuastanie postihlo tieZ schranky miliolidnych foraminifer,
riarky serpulidnych dervov, zoarid machoviek, schranky gastropédov
a ostne jeZoviek.

[:] zdkladnd hmota
=] o
&\\\‘ tmel

N

povodny stav

PROGRESIVNE ROZPUSTANIE

rozpustanim
zvdcésena forma

lélASToéNél VYPLNENIE[

L

redukovand redukovand rozp(s- redukovand
forma tanim zvacs. forma vakuola

l UPLNE \QYPLNE NIE

&S o
& §§

vyplnena vyplnend_ rozpdsta- vyplnenad
forma nim zvdcsena forma  vakuola

Obr. 10 Opis a vyobrazenie 3tadii obvyklgch v evoldcii formy, demonstrujici pouZitie
genetickych informaécif.

forma vakuola

&
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Poronekrozne procésy postihli primarne i sekundarne poéry. Zastipene
st vyplitanim kalom, tmelenim, kompakciou a tlakovym rozpustanim.
Neprebiehali aZ do tplného vyplnenia porozity — tu zohrala urCita
alohu aj priebeZna akumulacia uhlovodikovych plynov.

Analogické kopy litavskych vapencov s rovnakymi porogénnymi
a péronekroznymi procesmi predpokladdme v oblasti severne a severo-
vychodne od Labu. Ak sa budd vyskytovat vo vhodnej Struktirnej po-
zicii, méZu vzhladom na svoju porozitu obsahovat akumulacie uhlo-
vodikov.

Vrchnotriasové dolomity v podloZi slovenskej Casti viedenskej panvy
obsahuji sekundarnu porozitu zastipend puklinovou, brekciovitou a va-
kuolovou porozitou. Vznikla pofas mediterdnnej a ilyrskej fazy mezo-
genézy a pocas faz néaslednych — predgosauskej a predneogénnej
telogenézy. Poronekrozne procesy reprezentované vypliianim ilovitou
hmotou poas hydraulického Stiepenia, vyplilanim sedimentmi a tmelom
s tlakovym rozpastanim nedosiahli kone¢né Staddium vyplnenia porov.
V otvorenych poérovych systémoch sa nachadzaji akumulacie uhlovo-
dikov (loZisko Zavod a Borsky Jur).

Ak sledujeme zastipenie jednotlivych typov porozity vo vrchnotria-
sovych dolomitoch, méZeme kon$tatovat, Ze z hladiska porozity su
a najpriaznivej$ie buda vyvinuté zony, kde sa spaja pdsobenie niekol-
kych poérogénnych procesov. V podloZi viedenskej panvy si to inten-
zivne rozpukané ¢eld prikrovov alebo rozpukané Supinovité zony v Casti
bezprostredne priliehajicej k predneogénnemu povrchu, v ktorych
G&inkovali agresivne meteorické fluida. Optimalnym pripadom je vy-
skyt evaporitov v pripovrchovej zoéne nachddzajtcich sa v priepustnom
prostredi (hauptdolomity). Ich rozptstanim vznikd dalSia puklinova
a brekciovitd porozita. Najmlad$im procesom zlepSujacim kolektorské
vlastnosti vrchnotriasovych dolomitov st ruptirne deformacie — spre-
vadzané vznikom puklin pozdlZ neogénnych zlomov.
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Litavské vapence

Resumé anglického textu

Skiimané boli z badenu viedenskej panvy, z vrtu Lab—129 a scCasti aj
zo stardich vrtov L4b—37, —41, —44, —82, —100, Lednice—5, Tynec—51,
—73. Porovnéavaci material pochadza z povrchovych vzoriek lokality
RohoZnik, Devinska Novd Ves — Sandberg a Dibravka. Na vyskum boli
pouZité vybrusy (&ast z nich farbend alizarinom, ferokyanidom drasel-
nym a titanovou Zltou), chemické analyzy a rtg. rozbory nerozpustného
zvySku. Mikroporozita bola skiimand rastrovacim elektrénovym mikro-
skopom ]SM—U3 v GUDS, na vzorkach leptanych v HCl i na nelep-
tanych.

V zédpadnej ¢asti labskej elevdcie vystupuju tri kopy strednobaden-
skych litavskych véapencov v nadloZi labskych pieskov. Litavské vapen-
ce sa tu nachadzaja v hlbkovom intervale 1400—1500 m a sd kolektorom
zemného plynu. Vyskyty po obvode panvy st viazané na bdzu vrchno-
badenského transgresného cyklu; leZia na mezozoickych horninach
(RohoZnik, Devinska Nova Ves) a na kryStaliniku (Dtbravka).

Zakladnym litotypom st riasové vapence (dlomky stielok vytvaraja
10—35% =z objemu horniny). V nich sa nachédzaji tenké vrstvy
(5—15 cm) ilovitych foraminiferovych (amfisteginovych) véapencov.
Castou zloZkou st rodolity (onkoidy vytvdrané dominantne koralovymi
riasami). Okrem tychto variet sd pritomné foraminiferovo-riasové a ma-
chovkovo-riasové védpence. Obsah nerozpustného zvy$ku koliSe v roz-
pati od 1 do 28 %. Z bioskeletu sii pritomné koralové riasy, foramini-
fery, serpulidné &ervy, machovky, bivalvie (va&sinou rod Ostrea), v ma-
lom mnoZstve gastropédy, ostne jeZoviek, ostrakody (podrobnejSie
v anglickom texte). Mikrit a mikrosparit je priebeZzne vo v3etkych va-
pencoch, mé zrnitost 3—15 mikrénov. ZriedkavejSie sa vyskytuje dolo-
mikrit. Klasticky kremeti je v prachovej a jemnopieskovej frakcii.
Z nerozpustnych zvy8kov bol identifikovany illit (rontgenograficky
I v rastrovacom mikroskope). Po $truktirnej strdnke ide o biomikrudity
a biomiksparudity, resp. ,wackestone, packestone a floatstone (na lok.
RohoZnik aj ,,bindstone, bafflestone“).

Lébske teleso moZno charakterizovat ako biohermu, presnejSie ako
akumulaciu vapenatého kalu s biodetritom — kopu (mound). Orientécia
dlhSej osi je podmienena smerom pridenia vody. Riasy a machovky
Sa nenachadzaji v polohe rastu a material je slabo vytriedeny, v protikla-
de k tomu je pritomnost rodolitov, ktoré indikuji strednd aZ vysoki
energiu prostredia. Sedimenty a na nich Zijice sesilne organizmy totiZ
toskoro po zadiatku rastu jadra kopy dosiahli droveil vinenia a boli
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priebeZzne rozru$ované. Dedtruovany bioskelet a rodolity boli z drovne
vlnenia premiestiiované na perifériu koép, pod uroveil vinenia. Facia
jadra kopy sa nezachovala, pretoZe bola tplne rozrudend, pripadne jej
relikty neboli zachytené vrtmi. Tenké vloZky ilovitych amfisteginovych
vapencov predstavuji zdznamy prestavok v raste kopy, vyvolané prino-
som vicsieho mnoZstva jemnych klastik — zakalenie prostredia.

Diagenetické procesy zahrnuji rast kalcitového a dolomitového tmelu,
rekrystalizdciu bioskeletu a mikritu, rozpastanie bioskeletu, kompakciu
a tlakové rozpastanie. Tieto procesy sa podrobne skimali najmd v ko-
ralovych riasach. Vnitorné priestory ich buniek boli po rozloZeni orga-
nickej hmoty spociatku vyplilané mikritovym tmelom (kalcit s vysokym
obsahom hor¢ika — tab. XX, obr. 1, 2); jeho distribtcia je niekedy pod-
mienena priebehom prirastkovych ¢iar (tab. XIII, obr. 2]. Indikuje to
tmelenie pripovrchovych vrstviciek poCas prestavok v raste. V koncepta-
kulach sa vytvaral odli¥ny druh tmelu v podobe ihli¢kovitych poévodne
aragonitovych kry$talikov v botryoidalnych agregatoch (tab. XXV, obr.
3); neskorSia generdcia bola zo skalenoedrov kalcitu (tab. XXV, obr. 4)
a z izometrického kalcitového tmelu (tab. XXIV, obr. 3). Podla farbia-
cich ska$ok ide o kalcit s nizkym obsahom horcika.

Dolomit je zvlast zaujimavou zloZkou. Z Labu ho uvadzal uz M. D la=
baé& (1971), pritomny je aj v litavskych véapencoch lokalit Lednice
a Devinska Nova Ves. Farbiace ski3ky preukazali, Ze sa koncentruje
predov$etkym do stielok koralovych rias (tab. X1V, obr. 3; tab. XV—XIX]).
Ide hlavne o dolomitovy tmel z tenkych kérok mikrokrystalikov vel-
kosti 0,5—6 mikrénov, &irych. Dolomitové kérky maja charakter vystiel-
ky buniek, rastli do prdzdnych, tmelom nevyplnenych buniek. Bunky
s dolomitom sa nachéddzaji takmer vyhradne v hypotaliovej Casti pletiva,
boli viazané na hlb§iu Gast prirastkovych vrstvi¢iek. Po narastani Casti
dolomitového tmelu do3lo k rozpas$taniu skeletu; niekedy dolomitové
kry$taliky pokratovali v raste aj do porov po rozpustenom skelete (tab.
XX, obr. 1, 2; tab. XXIII, obr. 5). Najmlad$im tmelom v bunkéach je
mikrokrystalicky kalcit.

Kompak&né procesy v stielkach st reprezentované plastickou defor-
méciou (tab. XXVI, obr. 3, 4), sprevadzanou Vv niektorych pripadoch
ruptirnou deforméciou, ldmanim (tab. XXVI, obr. 25 tab XLVI, “obr. 3}
Tlakové rozpastanie dokladaji vyskyty mikrostylolitov v okoli stielky.
Casté st otvory po vitavych organizmoch, vypliiané dvoma generaciami
kalcitového tmelu. Pre opisy diagenetickych zmien ostatnych zloZiek
biodetritu sa odvolavame na anglicky text. Z autigénnych mineralov
je pritomny e$te pyrit a glaukonit.

Mo#no stanovit takyto rad odolnosti jednotlivych zloZiek voCi roz-
pGstaniu, po&nic najmenej odolnymi: gastropédy — serpulidné Cervy —
machovky — koralové riasy — ostne jeZoviek — miliolidné foramini-
fery.

Model vzniku dolomitu L. Landa (1973) a K. Badiozamaniho
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(1973), zaloZeny na mieSani meteorickych a morskych véd nemoZno
na nas$ pripad aplikovat, nakolko tu niet Ziadnych dokladov na vyna-
ranie. Dolomit musel vznikat v prostredi s nepreruSenou morskou
sedimentdciou. Rozhodujicim faktom je, Ze zo sktimanych lokalit dolo-
mit vystupuje len na tych, ktorych akumulécie boli uzatvorené v ilovcovom
prostredi (Lab, Lednice, Devinska Nova Ves), na okrajoch panvy s prie-
pustnym nadloZim chyba. Litavské vapence na loZisku Lab obsahovali
| pod plynovou ciapkou vodu s obsahom zloZiek blizkym zloZeniu re-
centnej morskej vody. Urcita strata hordikového a siranového ionu
v porovych vodach je charakteristickd pre karbondtové sedimenty
s rychlostou sedimentacie vd&Sou neZ niekolko cm za 1000 rokov, Co
mozno predpokladat aj v naSom pripade. Karbondtovy sediment obsaho-
val pocas rastu dolomitového tmelu morska vodu, ktord nie je pre kar-
bonaty agresivna. Agresivnou sa stdvala aZ postupne zvySovanim par-
cidlneho tlaku COg2, sprevadzanym vznikom iénov HCO~3. Oxid uhliCity
vznikd pri redukcii siranovych iénov organickymi latkami, priCom sa
stiCasne odstratiuje inhibujici G¢inok siranovych vod na vyluCovanie
dolomitu. Okrem toho sa uvoliiuje aj pri dekarboxyléacii organickych la-
tok. ZvySenie jeho parcidlneho tlaku bolo zapri¢inené pritomnostou
‘migracnej bariéry vapenatych ilovcov zony aglutinancii, ktoré obklopuja
kopy litavskych véapencov. V takychto podmienkach sa zatina rozpus-
tanie najmenej stabilnych zloZiek — aragonitu a kalcitu s vysokym
| obsahom Mg. Uvolneny Mg sa vylucCoval v podobe neusporiadaného
| kalcitového dolomitu — protodolomitu, ktory sa postupne, cestou ka-
‘ tionového usporiadania a dosiahnutim stechiometrie, menil na dolomit.
| Litavské vapence na lokalite Ldb obsahuji preddepozi€ni porozitu
(vdcsia cast intrapartikulovej porozity — poéry v bioskelete, ¢ast poro-
zity po vftani vftavymi organizmami a intrapartikulovd, ¢iZe kryStalova
alebo matricova porozita mikritu). Postdepozitna (sekundédrna) porozita
vznikla pofas mezogenézy a je reprezentovana formovou porozitou
(,,negativy" po selektivnom rozpastani organickych zvy$kov — bioske-
letu). Eogeneticka faza sa prejavila len péronekréznym procesom (rast
kalcitového tmelu v koralovych riasach a aragonitového tmelu v Kon-
Ceptdkulach). Puklinovd porozita sa vyskytuje zriedkavo.

Poronekrozne procesy postihli priméarne aj sekundédrne pory. Vysky-
tuje sa ich vypliianie kalom, tmelenie, kompakcia a tlakové rozpustanie.
Proces v3ak nebol ukon&eny do tplného vyplnenia porozity, v &om
zohrala tdlohu tieZ priebeZna akumuldcia uhlovodikovych plynov. Spo-
menuté typy a procesy st podrobne znézornené vo fotografickych
tabulkéach. 4

Analogické kopy litavskych vdpencov s rovnakymi poérogénnymi
a poronekroznymi procesmi méZeme ofakdvat v oblasti severne a se-
verovychodne od Labu. Ak sa budi vyskytovat vo vhodnej 3truktirnej

pozicii, méZu vzhladom na svoju porozitu obsahovat akumulédcie uhlo-
vodikov.
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Vrchnotriasové dolomity

St najmohutnejSie zastipenou litostratigrafickou jednotkou v podloZi
viedenskej panvy. Ich vek bol preukdzany pomocou foraminifer. Naj-
CastejSie ide o hlavny dolomit. Na lokalite Lab st laterdlnym ekviva-
lentom jeho vrchnej ¢asti dachsteinské vrstevnaté dolomity a dolomitové
vapence veku norik—rét.

Zakladnymi litotypmi hlavného dolomitu si stromatolitové dolomity
(Basta je ich varieta loferity), mikrokry$talické dolomity, menej brek-
ciovité dolomity. Zo $truktirnych typov st pritomné: dolomikrit, dolo-
sparit, dolobiooosparit, doloomikrit, dolobiomikrit a dolopelmikrit. Dach-
steinské dolomity a vapence si reprezentované sivymi loferitmi, jemno-
zrnnymi a detritickymi védpenatymi dolomitmi a dolomitickymi véapen-
cami, v jednom pripade aj kompletnou loferskou cyklotémou.

Dominujicim typom porozity je sekunddrna porozita, reprezentovana
puklinovou a brekciovitou porozitou, v menSej miere tieZ vakuolovou
a kanalovou porozitou. Jej vznik je polygeneticky, sivisi s presunom
prikrovov, ich dostvanim, s viacndsobnym obnaZenim hornin a ich ne-
Struktirnym rozpu$tanim. Porozita vznikla poc¢as mediterdnnej a ilyrskej
fazy mezogenézy a naslednej — predgosauskej a predneogénnej telo-
genézy. Poronekrozne procesy reprezentuje vyplilanie ilovitou hmotou
poc¢as hydraulického tiepenia, vypliianie sedimentmi a tmelom a tlako-
vé rozpastanie. Konecné $tadium vyplnenia porozity nebolo dosiahnuté.
V otvorenych porovych systémoch sa nachadzaju akumulécie uhlovo-
dikov (loZisko Z&avod a Borsky Jur).

Ak sledujeme zastapenie jednotlivych typov porozity vo vrchnotria-
sovych dolomitoch, moéZeme Kkonstatovat, Ze z hladiska porozity su
najpriaznivejsie vyvinuté zony, kde sa spdja posobenie niekolkych po-
rogénnych procesov. V podloZi viedenskej panvy su to intenzivne roz-
pukané teld prikrovov alebo rozpukané Supinovité zony v Casti bezpro-
stredne priliehajacej k predneogénnemu povrchu, kde uCinkovali
agresivne meteorické fluidd. Optimédlnym pripadom je vyskyt evaporitov
v pripovrchovej zone, ktoré sa nachddzaji v priepustnom prostredi
(v hlavnom dolomite). Ich rozpastanim vznikd dalSia puklinova a brek-
ciovitd porozita. Najmlad3im procesom zlepSujicim kolektorské vlast-
nosti vrchnotriasovych dolomitov st ruptarne deformécie, sprevadzané
vznikom puklin pozdlZ neogénnych zlomov.
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Vysvetlivky k fotografickym tabulkam I—LXVI

Tabulka I
Litofacie litavskych vapencov z vrtu Lab — 129

1 Riasovy védpenec pozostdvajici zo stielok koralovych rias a rodolitov, ktoré maja
lamindrny a¥ globuldrny rastovy tvar. Rodolit vpravo v strede je zloZeny, nachéddza-
ja sa v fiom serpuly, koralové riasy a machovky.

J. & 5, hibka 1445—1454 m, interval 2,8—2,9 m (reznd plocha). Mierka — pésik
milimetrového papiera, dizka 5 cm.
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2 Riasovy vapenec, v ktorom sa nachadzaji dlomky stielok koralovych rias, v niekto-
rych pripadoch navftané. Zriedkavé st zoarie machoviek, gastropody a velké fora-
minifery.

]J. €. 5, interval 5,9—6,0 m.

3 Machovkovo-riasovy vadpenec. Bioskelety su postihnuté plastickou deforméciou a tla-
kovym rozpGStanim. Zoéarie machoviek (stred dolu) st odolnejSie vodi plastickej
deformacii.

J. €. 5, interval 6,3—6,4 m.

4 Riasovy véapenec vytvoreny z tlomkov stielok koralovych rias a z rodolitov, ktoré
maji globularny rastovy tvar. Zriedkavé st zodrie machoviek (vlavo hore) a velké
foraminifery. Bioskelet rias a machoviek je postihnuty (v rozdielnej miere) plastic-
kou deforméciou a tlakovym rozpastanim.

J. €. 6, hibka 1454,0—1463,0 m, interval 1,7—1,8 m.

Tabulka II
Litofacie litavskych vapencov vo vrte Lab — 129

1 Tlovity foraminiferovy vapenec so zriedkavymi Glomkami koralovych rias. Foramini-
fery st reprezentované rodom Amphistegina. Ulomky stielok su plasticky deformo-
vané. Cierne pretiahnuté Skvrny na snimke pozostavaju z véapenatého ilovca.

J. €. 6, hibka 1454,0—1463,0 m, interval 4,7—4,8 m.

2 Foraminiferovo-riasovy vdpenec pozostdvajici z tlomkov stielok koralov§ch rias,
rodolitov s lamindrnym rastovym tvarom (stred hore), pripadne aj s ?vetvenym
rastovym tvarom (stred), s €astymi konceptdkulami v stielke. Rodolity si postihnuté
vitanim. V spodnej &asti jadra st hojné amfisteginy.

J. & 6, interval 5,7—5,8 m.

3 Foraminiferovo-riasovy védpenec vytvoreny z tlomkov koralovych rias, rodolitov la-
minarneho a globuldrneho rastového tvaru a amfistegin.
J. & 7, hibka 1463,0—1470,0 m, interval 3,4—3,5 m.

4 Vztah troch litofdcii v tlomku jadra. Vo vrchnej dasti sa nachéadzaja rodolity vetve-
ného a stipcového rastového tvaru. V strednej asti st tlomky stielok koralovych
rias s amfisteginami, postihnuté plastickou deforméciou a tlakovym rozptstanim.
V spodnej &asti jadra sa vyskytuji ilovité amfisteginové vapence.

J. €. 7, interval 4,7—4,9 m.

Tabulka III
Litofacie litavskych vdpencov z vrtu Lab — 129

1 Riasovy védpenec s tGlomkami stielok koralovych rias a s rodolitmi. Vlaknité utvary
st stielky rodu Lithophyllum, na ktorych sa najvyraznejSie prejavuje plasticka de-
formacia postihujtaca aj rodolity.

J. € 8, hibka 1470,0—1479,0 m, interval 1,3—1,4 m.

2 Riasovy vapenec vytvoreny z tlomkov stielok koralovych rias a rodolitov lamin&r-

neho a globularneho rastového tvaru. Zriedkavé st amfisteginy viazané na ilovité

partie. Tlakové rozpustanie a plastickd deforméacia st zreteIné najmi v ilovitych
partiach vépenca (&ierne $kvrny).

J. & 8, interval 1,9—2,0 m.

Foraminiferovo-riasovy vapenec s tdlomkami koralovych rias s amfisteginami, vlavo

hore sa nachddza zodrium machoviek obrastené najskér lamindrnym typom stielky,

ktord sa neskér vyvinula na globularny typ.

J. €. 8, interval 4,05—4,17 m.

Riasovy védpenec s tlomkami koralovych rias (najméd Lithophyllum) s rodolitmi

vetveného rastového tvaru, s tendenciou prechodu na globuldrny tvar v najmlad3ej
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vrstve. Rodolit je postihnuty vftanim. Vpravo sa nachddza puklina vyplnenéa kalcitom.
]J. €. 8, interval 4,97—5,1 m.

Tabulka IV
Litofacie litavskych véapencov z vrtu Ldb — 129

1 Riasovy vapenec pozostdvajici z tlomkov stielok koralovych rias a rodolitov lami-
narneho a globuldrneho rastového tvaru, ktoré sd postihnuté vitanim. Otvory po
vftani boli vyplnené védpenatym kalom.

J. €. 9, hlbka 1479,0—1484,0 m, interval 0,15—0,25 m.

2 llovity foraminiferovy védpenec s velkymi foraminiferami rodu Amphistegina, ktoré
s sCasti postihnuté tlakovym rozpastanim.

J. €. 9, interval 0,6—0,7 m.

3 Riasovy vapenec s tGlomkami stielok koralovych rias a rodolitmi stipcového a lami-
narneho rastového tvaru. Zriedkavé st zodrie machoviek. Vépenec je postihnuty
tlakovym rozpustanim (Cierne Svy).

J. €. 9, interval 4,0—4,1 m.

4 Riasovy vapenec preplneny tlomkami koralovych rias a rodolitmi. Casté je tlakové
rozpustanie a plasticka deformaécia, zretelnd najmé v ilovitych partidch véapenca.
J. &. 10, hibka 1484,0—1493,0 m, interval 2,4—25 m.

Tabulka V
Porozita litavskych védpencov z vrtu Lab — 129 (fotografované v Sikmom psvetleni}
1 Sekundarna — formovd a puklinova porozita v riasovom véapenci. Prvy typ porozity

vznikol rozpustenim schréanok, (resp. ich ulomkov), serpil, machoviek, gastropdédov.
Porozita je 12 %, priepustnost 2,7 mbD.
]. & 4, hibka 1436,5—1445,0 m, interval 1,7—1,8 m:

2 Priméarna, zvy$kovd a sekunddrna porozita v riasovom véapenci. Prvy typ predstavuje
porozita po vitani v rodolitoch (vpravo hore, vlavo dolu). Péry boli sCasti vyplnené
vdpenatym kalom (geopetdlne Struktdry). Sekunddrne poéry vznikli rozpustenim
skeletu machoviek, schranok gastropédov, resp. ich detritu a ostiiov jeZoviek. Po-
slednym porogenéznym procesom bol vznik puklin.

J. & 5, hibka 1445,0—1454,0 m, interval 0,0—0,1 m.

3 Primarna, zvySkovd a sekunddrna porozita v riasovom vépenci. Obdobne ako v pred-
chadzajacom pripade sa vyskytuja primarne pory po vitani v rodolitoch, s€asti za-
plnené litifikovanym kalom. Sekunddrna porozita vznikla rozpustenim schrdnok
gastropédov, ich ulomkov a skeletu bryozoi (stred hore). Priemernd porozita je
28 %, priepustnost je 17,5 mD.

J. €. 5, interval 2,1—2,2 m.

4 Priméarna a sekundédrna porozita v riasovom véapenci. ,Kriedovy“ vzhlad &asti stielok
koralovych rias preukazuje mikroporozitu. Sekunddrna porozita vznikla rozpustenim
rirok serpulidnych &ervov a skeletu machoviek v rodolitoch (vpravo stred) a schré-
nok gastropodov, resp. ich ulomkov.

J. €. 5, interval 2,8—2,9 m.

Tabulka VI
Porozita v litavskych vapencoch z vrtu Lab — 129 (fotografované v Sikmom osvetleni)

1 Primarna a sekunddrna porozita v riasovom vépenci. Mikropéry sa nachddzaja
v tlomkoch stielok rias (kriedovy vzhlad). Sekunddrna porozita vznikla rozpustenim
skeletu bryozoi a detritu schranok gastropédov. Priemerné porozita je 20 %, prie-
pustnost 5 mbD.

J. & 5, hibka 1445,0—1454,0 m, interval 3,6—3,7 ‘m.
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2 Primarna a sekunddrna porozita v riasovom vapenci. V stielkach rias sa nachadzaji
primarne poéry po vitani, s€asti redukované sedimentom (geopetalne Struktary vla-
vo]. Sekundarna porozita vznikla rozpustenim rirok serpulidnych &ervov, schréanok
gastropédov a ich detritu. V pravej &asti, jadra sa nachddza puklinova porozita.
Priemernd porozita vdpenca je 17,5 %, priepustnost 6 mD.

. ¢. 5, interval 5,9—6,0 m.

3 Primarna a redukovand primarna porozita v machovkovo-riasovom vépenci. Vidi-
telné st primarne, intrapartikulové poéry v zoariu machoviek lokdlne redukované
plastickou deformaciou a tlakovym rozpa$tanim. Podla ,kriedového“ vzhladu defor-
movanych stielok rias, moZno usudzovat na pritomnost mikroporozity.

J. €. 5, interval 6,3—6,4 m.

4 Primarna a redukovana primdrna porozita v riasovom véapenci, reprezentovana poro-
zitou po vftani v rodolitoch intrapartikulovou porozitou v zriedkavych zodriach
machoviek. Mikropéry v stielkach sd zaplnené tmelom (skelny vzhlad vagSiny
stielok).

]. €. 6, hibka 1454,0—1463,0 m, interval 1,7—1,8 m.

Tabulka VII
Porozita litavskych vapencov z vrtu Ldb — 129 (fotografované v Sikmom osvetleni}

1 Primérna porozita v flovitom foraminiferovom vépenci. Intrapartikulové pory sa
nachadzaju v skelete amfistegin. Usudzujic podla kriedového vzhladu stielok kora-
lovgch rias st intrapartikulové mikropoéry zachované aj v nich. Priemernd porozita
foraminiferového vdpenca je 24 %, priepustnost je 9 mD.

]. & 6, hibka 1454,0—1463,0 m, interval 4,7—4,8 m.

2 Primarna a sekunddrna porozita v riasovom véapenci. Mikropéry s zachované vo
vadsine stielok rias (kriedovy vzhlad). Zékladnd hmota je v pokro€ilom stupni
litifikdcie, zriedkavé st sekunddrne pory vzniknuté rozpastanim schrdnok gastropo-
dov a ich detritu. Priemernd porozita vépenca je 4,5 %, priepustnost je 0,06 mbD.
]. €. 6, interval 7,8—7,9 m.

3 Primarna a sekunddrna porozita v riasovom vapenci. Podla kriedového vzhladu
stielok v dlomkoch a rodolitoch je v mich zachovand mikroporozita. Péry po vftani
st sGasti zaplnené litifikovanym vdpenatym kalom. Sekundarne péry vznikli rozpas-
tanim schrdnok machoviek (v rodolitoch) a schrdnok gastrop6dov. V spodnej &asti
jadra je mikroporozita v stielkach redukovand plastickou deformaciou a tlakovym
rozpastanim.

J. €. 7, hibka 1463,0—1470,0 m, interval 1,7—1,9 m.

«

Tabulka VIII i
Porozita v litavskych vdpencoch z vrtu Lab — 129 (fotografované v Sikmom osvetleni})

1 PrevaZne sekundéarna porozita v riasovom véapenci reprezentovand formami po roz-
pusdtani schranok ymachoviek a gastropédov, puklinami a ?vakuolami v ich okoli.
Stielky rias maji s®asti zachovant mikroporozitu (kriedovy vzhlad).

J. €. 10, hibka 1484,0—1493,0 m, interval 6,9—7,0 m.

2 Primdrna a sekundédrna porozita v riasovom vdpenci. Mikroporozita je zachovana
v stielkach koralovych rias, v spodnej &asti jadra je redukovand plastickou defor-
méciou a tlakovym rozpastanim. V zédkladnej hmote sa nachddzaja sekundarne poéry
vzniknuté rozpustenim tlomkov schranok. Priemernd porozita vdpenca je 28,5 %,
priepustnost je 13 mbD.

J. €. 10, interval 7,4—7,5 m.
3 Zvyskova prim4rna a sekunddrna porozita v riasovom vépenci. V stielke riasy

121



(stred vpravo) si rezanim zvyraznené partie so zachovanou mikroporozitou. V liti-
fikovanom vapenatom kale sa nachddzaji po€etné formy — sekunddrne poéry po
rozpustenom organogénnom detrite a ojedinelych schrdnkach. Pukliny st v podia-
to€nom S$tddiu zapliiania, ich steny sd pokryté kry3tdlmi kalcitu.

J. & 5, hlbka 1445,0—1454,0 m, interval 0,0—0,1 m.

Fotozariadenie Opton, zvidc3enie 13X.

Tabulka IX
Mikrofacie a porozita litavskych vépencov z vrtu Lab — 129 (fotografované v Sikmom
osvetleni s ¢iernym podkladom)

1 Amfisteginovo-riasovd mikrofdcia. Primarne intrapartikulové poéry sa zachované
sCasti v stielkach rias (kriedovy vzhlad), v amfisteginach a v zodriu enkrustujicej
machovky. Péry v miliolidnej foraminifere (dolu) st vyplnené kalcitom. Sekundarne
pory sa reprezentované formami po rozpustenych udlomkoch schranok gastropodov
a neidentifikovatelného detritu. Struktdra ,wackestone“.

J. €. 4, hibka 1436,5—1445,0 m, interval 0,8—0,9 m, vybrus 1896/81, fotozariadenie
Opton, zvdcSenie 8,8 x.

2 Rodolitovd mikrofdcia. Primadrne pory v stielkach rias st sCasti redukované. Ostatné
intrapartikulové pory (machovky, konceptdkuld) sd vyplnené kalom a kalcitovym
tmelom (geopetdlne S$truktiry). Rovnako st vyplnené aj pory po vfitani. Sekundar-
na porozita je reprezentovanad formami po rozpustenych schrdnkach gastropédov,
resp. ich dlomkov a po schrankach machoviek (dolu). Struktdra ,floatstone“ (sni-
mok obrateny o 180°).

]J. €. 4, interval 3,3—3,4 m, vybrus 1898/81, Opton, zvédcSenie 3,4 x.

3 Riasovo-amfisteginovd mikrofacia. Podla kriedového vzhladu je v stielkach rias
zachovand mikroporozita. Péry v amfisteginach sd vyplnené kalcitovym tmelom,
schranka je rekryStalizovand. Osteii jeZovky (vpravo hore) obsahuje mikropéry. Na
obraze st ojedinele pritomné sekundédrne péry po rozpustenom organogénnom detri-
te. Struktidra ,wackestone—packstone®.

J. & 6, hibka 1454,0—1463,0 m, interval 6,5—6,6 m, vybrus 1906/81, Opton, zvi&3enie
B/

4 Amfisteginovo-riasovd mikrofdcia. Véapenec je postihnuty tlakovym rozpadtanim.
Plasticky deformované stielky obsahuja podla kriedového vzhladu mikropéry. Intra-
partikulové pory v amfisteginach a zodriu machovky (vlavo dolu) sa s€asti reduko-
vané kalcitovym tmelom. Struktira ,wackestone".

J. & 7, hibka 1463,0—1470,0 m, interval 1,7—1,9 m, vybrus 1908/81, Opton, zvi&Se-

nie 7 x.

5 Amfisteginovd mikrofacia. V amfisteginach st zachované primarne — intrapartiku-
lové poéry. Miestami st redukované aZ znifené tlakovym rozpadtanim. Struktdra
,wackestone®.

J. & 8, hlbka 1470,—1479,0 m, interval 0,15—0,2 m, vybrus 1912/81, Opton, zvid&se-
nie 5,7 Xx.

Tabulka X

Mikrofdcia a porozita litavskych vapencov z vrtu Lab — 129 (prvé dva objekty foto-

grafované v Sikmom osvetleni s €iernym podkladom, treti objekt — rezné plocha

fotografovany v Sikmom osvetleni) f

1 Amfisteginovo-rodolitovd mikrofacia. Stielky rias obsahuja reliktné zachované mikro-
péry. Konceptdkula a péry po vftani boli vyplnené kalom a kalcitovym tmelom.
Intrapartikulové péry v amfisteginach s vyplnené kalcitovym tmelom a schrénka
je rekry$talizovand. Sekunddrna porozita je reprezentovand puklinami. Struktdra
,floatstone“.
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J. & 7, hibka 1463,0—1470,0 m, interval 4,75—4,9 m, vybrus 1910/81, Opton, zv&t3e-
nie 3,5 x.

2 Riasova mikrofdcia. Cast tlomkov stielok koralovych rias podla kriedového vzhladu,
obsahuje zachované mikropéry. Primarne pory v zoaridch machoviek a pory po
vitani v stielkach boli vyplnené kalom & kalcitovym tmelom. Sekunddrna porozita
je reprezentovand formami po rozpustenych schrankach gastropédov a neidentifi-
kovateInom skeletovom detrite. Sekunddrne poéry si sCasti vyplnené tieZ kalcitovym
tmelom. Struktira ,,floatstone®.

J. & 10, hibka 1484,0—1493,0 m, interval 0,7—0,9 m, vybrus 1914/81, Opton, zvacse-
nie 3,5 x.

3 Primarna a sekundarna porozita v organogénnom védpenci. Primarne intrapartikulo-
vé pory sa nachddzaji v amfisteginach a zodridch machoviek. Sekundarna porozita
vznikla rozpustenim schranok gastropédov, ich tdlomkov a neidentifikovateIného
skeletového detritu.

J. & 3, hibka 1430,5—1436,25 m, interval 3,6—3,7 m, Opton, zvdc¢Senie 13 Xx.

Tabulka XI
Porozita litavskych védpencov z vrtu Ldb — 129 (rezné plochy fotografované v Sikmom
osvetleni)

1 Primérna, intrapartikulova porozita v amfisteginach. Plasticky deformované stielky
rias obsahuji mikropéry (kriedovy vzhlad).
J. € 5, hibka 1445,0—1454,0 m, ineerval 6,3—6,4 m, Opton, zv&¢Senie 16 x.
2 Primdrna intrapartikulovd porozita v amfistegine a zodriu machovky. V Casti plas-
ticky deformovanych stielok koralovych rias sa nachadzaja mikropory (stielka
vpravo dolu). V stielkach sa nachddzaja aj pory po vftani (vlavo hore).
J. €. 5, interval 6,3—6,4 m, Opton, zvdcSenie 20 x.
Sekundédrna-formova porozita po rozpustenej schranke gastrop6da, ktora bola pred-
tym sasti vyplnena karbondtovym kalom (stred), po rozpustenej riirke serpulidného
Cerva, taktieZ predtym vyplnenej karbondtovym kalom. Drobné péry v ,zdkladnej
hmote“ — litifikovanom kale vznikli rozpustenim skeletového detritu.
J. €. 5, interval 5,9—6,0 m, Opton, zvic3enie 16 x.

w

Tabulka XII

Porozita litavskych vdpencov z vrtu Ldb — 129 (rezné plochy fotografované v Sikmom
osvetleni)

1 Sekuddarna — formova porozita po rozpustenom skeletovom detrite (?machovky,
?gastropody ).

J. €. 5, hibka {1445,0—1454,0 m, interval 6,3—6,4 m, Opton, zvécSenie 16 x.

2 Primérna a sekunddrna porozita v zloZenom rodolite s lamindrnym rastovym tvarom.
Na jeho stavbe sa podielaji serpuly (vlavo dolu), machovky (najvnitornejsia
vrstva) a korédlové riasy. Primdrne péry — konceptakuld st zachované v laveja pra-
vej Casti rodolitu. Vnatornd &ast rodolitu pbola vyvftand, €ast otvoru sa neskor za-
plnila karbondtovym kalom so skeletovym detritom. Spolu s rdrkou serpulidného
Cerva a machovky sa rozpustili a vytvorili formovd porozitu.

J. & 4, hibka 1436,5—1445,0 m, interval 0,8—0,9 m, Opton, zva&Senie 13 x.

3 Stielka koralovej riasy v centrdlnej &asti — hypotdliu — so zachovanou mikropo-
rozitou (kriedovy vzhlad). Okrajové &asti stielky — peritdlium — st vyplnené Kkal-
citovym tmelom.

J. & 5, hibka 1445,0—1454,0 m, interval 2,8—2,9 m, Opton, zva&senie 20 x.
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Tabulka XIII
Mikroporozita v koralovych riasach

] Hypotalium koralovej riasy so zachovanou jintrapartikulovou porozitou. Vrt Lédb —
129.

J. € 4, hlbka 1436,5—1445,0 m, interval 0,6—0,9 m, lomovy povrch, SEM, zvécse-
nie 100 x.

2 Hypotalium koralovej riasy s 1edukovanou, resp. aZz vyplnenou interpartikulovou
porozitou. Vyplnené ,bunky“ sG usporiadané do péasov sledujuicich prirastkové Ciary,
ktoré reprezentuji prestavky v raste, pofas ktorych boli pravdepodobne okrajové
Casti vyplnené tmelom.

Lab — 129, j. & 4, interval 0,8—0,9 m, reznéd plocha, SEM, zvacsenie 200 x.

Tabulka XIV
Koralové riasy v litavskgch vdpencoch a distribicia dolomitu v nich

1 Riasa Archeolithothamnium sp. charakterizovand usporiadanim sporangii do péasov.
Prie€ny rez stielkou. Sporangie sti vyplnené sparitovym kalcitovym tmelom.

Tynec — 73, j. & 3, vybrus 1631/84, amplival pol. d, zvéacSenie 37 x, nikoly II.

2 Riasa Lithophyllum sp. v organogénnom vapenci. Intrapartikulové péry st vyplnené
kalcitovym tmelom, rovnako ako interpartikulové pory medzi jednotlivymi zloZkami.
Lab — [37, j. & 6, hibka 1529,0—1523,3 m, interval 0,1 m, v§brus 4498/82, amplival
pol. d, zvé&Senie 37 x, nikoly II.

3 Distribtacia dolomitu v stielke koralovej riasy. Je viazany na €ast hypotdlia. Leptand
reznd plocha, farbené alizarinom v zdsaditom |prostredi. Dolomit je sfarbeny na
fialovo (na snimke tmav3i odtieii).

Lab — 129, j. & 4, hibka 1436,5—1445,0 m, interval 4,1—4,2 m, Opton, zvicSenie 20 x.

Tabulka XV
Distribcia dolomitu v koralov§ch riasach z litavskgch vdpencov vo vrte Lab — 129
(fotografované v Sikmom osvetleni)

1 Dolomit sfarbeny alizarinom v zdsaditom prostredi (tmavé sfarbenie v originéli
fialové) je viazany na &ast hypotélia, kde jje jeho distribdcia ovplyviiovand priebe-
hom prirastkovych &iar.

J. €. 4, hibka 1436,5—1445,0, interval 4,1—4,2 m, Opton, zv4&3enie 26 x.

2 Dolomit farbeny titdnovou Zltou v zdsaditom prostredi (tmavsie sfarbenie, v origi-
nali bolo Cervené, v &ase fotografovania uZ ZIté). e viazany na ¢&ast hypotdlie,
jeho distribdcia sleduje prirastkové &iary.

J. €. 4, interval 4,1—4,2 m, Opton, zvéd&3enie 13 x.
3 Detail z predchéadzajtceho obrazku. Opton, zvi&ienie 40 x.

Tabulka XVI i
Distribacia dolomitu v koralovych riasach z litavskych vapencov vo vrte Lab — 129
(fotografované v Sikmom osvetleni) t

1 Dolomit farbeny alizarinom v zédsaditom prostredi je viazany na hypotédlium tdlomku,
ktory je obklopeny litifikovanym karbondtovym kalom — mikritom. Kontakt je ostry.
J. €. 4, hibka 1436,5—1445,0 m, interval 4,1—4,2 m, Opton, zvid&Senie 26 x.

2 Dolomit farbeny alizarinom v zasaditom prostredi je viazany na &ast hypotélia
a jeho distribdcia je podmienend priebehom prirastkovgch &iar. V spodnej Casti
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obrazku sa \Casti stielky s dolomitom stykaji so sparitovym kalcitovym tmelom
vypliiujdacim péry po vftani.
J. €. 4, interval 4,1 —4,2 m, Opton, zva&senie 32 x.

3 Dolomit farbeny titanovou Zltou v zasaditom prostredi je viazany na gast hypotalia
a jeho vyskyt sa prisposobuje priebehu prirastkovych &iar. V centrdlnej &asti stielky
sa nachadza forma po rozpustenej rirke serpulidného &erva, povodne vyplnenej kar-
bonatovym kalom. Obsahuje dlomok stielky s dolomitom.

J. €. 4, interval 4,1—4,2 m, Opton, zva&Senie 40 x.

Tabulka XVII
Distribicia dolomitu v koralovych riasach z litavskych vapencov vo wrte L&b — 129

1 Dolomit farbeny titdnovou Zlfou v zasaditom prostredi je viazany na cast hypotélie
a peritalia a jeho vyskyt sa prispésobuje priebehu prirastkovy§ch &iar aj v &asti,
ktord pévodne inkrustovala prisadlého serpulidného &erva (teraz je rarka rozpus-
tend).

J. €. 4, hibka 1436,5—1445,0 m, interval 4,1—4,2 m, Opton, zvdcéSenie 32 x.

2 Dolomit farbeny titdnovou Zltou v zdsaditom prostredi je viazan§ na Gast hypotélia
a jeho distribticia je podmienend priebehom prirastkovych &iar. Dolomitové vyskyty
v oboch Castiach zlomenej stielky [si zodpovedajd. Vo vrchnej Casti obrazu sa na-
chadza enkrustujica schranka machovky, teraz rozpustena.

J. €. 4, interval 4,1—4,2 m, Opton, zvd&Senie 16 x.

3 Distribicia dolomitu farbeného titdnovou Zlfou v gédsaditom prostredi (tmavé sfar-
benie, v origindli &ervené) je riadend priebehom prirastkovych ¢iar.

]. €. 4, interval 4,1—4,2 m, vybrus 368/82, Opton, prechédzajice svetlo, zvac3enie 13 x.

Tabulka XVIII

Distribacia dolomitu v koralovgch riasach z litavskych vapencov (fotografované
V prechddzajicom svetle)

1 Distribcia dolomitu v hypotaliu /(biele pésy) je podmienend priebehom prirastko-
vych &iar. Farbeny je kalcit s pouZitim alizarinu 'v kyslom prostredi (tmavé sfar-
benie, v originéli ervené). Horninou prenikaja pukliny vyplnené kalcitom.

Ldb — 44, j. &. 5, hibka 1484,0—1488,0 m, vybrus 355/82, Opton, zva&senie 20 x. -

2 Distribacia dolomitu v hypotaliu (biele pasy) sleduje prirastkové &iary (farbeny
kalcit pomocou alizarinu v kyslom prostredi).

Lab — 44, “. & 5, hibka 1484,0—1488,0 m, vybrus 355/82, Opton, zvdéienie 20 x.

3 Distribiicia dolomitu v hypotaliu (svetlejS§ie pdsy) podmienend priebehom prirastko-
vych &iar (farbeny kalcit, pomocou alizarinu v kyslom prostredi — tmavé sfarbenie,
V originéali Cervené).

Lab — 44, j. &. 5, vybrus 355/82, amplival, pol. d, zvétSenie 76 x.

Tabulka XIX

Distribicia dolomitu v koralov§ch riasach a ich diagenéza v litavskgch vapencoch
(fotografované v prechddzajticom svetle)

1 Distribdcia dolomitu v hypotaliu stielky druhu Lithothamnium cf. ramosisimum
Gimb. (Conti), urfila A. Schalekovd. Je urovand priebehom prirastkovych &iar
(svetlejsie pdsy buniek). Farbeny kalcit, pomocou alizarinu v Kyslom prostredi.
Lab — 129, j. & 4, hibka 1436,25—1445,0 m, interval 3,3—3,4 m, vybrus 365/82, am-
Plival pol. d, zva&3enie 76 x.
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2 Distribticia dolomitu v hypotdliu koralovej riasy (tmavé prstence v originali Cerve-
né). Farbené titdnovou Zltou v zésaditom prostredi, stabilizované 10 % roztokom
NaOH.

Lab — 129, j. &. 4, interval 4,1—4,2 m, vybrus 368/82, amplival pol. d, zvi&Senie 152 x.

3 Rekry3talizdcia stielky koralovej riasy. V ¢&asti stielky je zachovand S$truktdra hy-
potélia.

L&b — 41, j. & 6, hlbka 1500—1502 m, vybrus 1916/84, amplival jpol. d, zvé&3enie
37 %<

Tabulka XX ’
Distribdcia dolomitu v koralovych riasach z litavskych vdpencov vo wrte Lab — 129

1 Distribicia dolomitov v hypotdliu koralovej riasy. Svetlé ,bunky“ s otvormi si
vytvorené z dolomitu. POvodne sa vytvarali ako tenkd koéra po vnitornom obvode
prazdnych riasovych ,buniek“. Reznd plocha, leptand 30 sek. 5% HCI.

J. & 10, hibka 1484,0—1493,0 m, interval 2,4—2,5 m, SEM, zvictSenie 200 x.

2 Distribtcia dolomitu v stielke koralovej riasy. Svetlé ,bunky“ s apikdlnymi otvormi
si vytvorené umele, pri leptani. Vznikli tlakom rozpinajiceho sa CO2 ,Bunky®
v pravej hornej &asti snimky sd vyplnené mikritovym kalcitovym tmelom (p6vodne
asi Mg-kalcit). Struktdra ,buniek“ je nezretelnd. Reznd plocha, leptana 30 sek. 5%
HCI.

]J. €. 9, hibka 1479,0—1484,0 m, interval 3,2—3,3 m, SEM, zvd¢Senie 150 x.

Tabulka XXI |
Priebeh ‘diagenézy a vznik dolomitu v stilekach koralovych rias z litavskych vapencov
vrtu Ldb — 129

1 Stielka s primarnou porozitou, vo vrchnej €asti snimky redukovanou karbondtovym
tmelom, lomovy povrch.

]. & 4, interval 0,8—0,9 m, SEM, zvéd¢Senie 150 x.

2 Stielka s redukovanou primarnou porozitou. Péry sa scasti vyplnené mikritovym
kalcitovym tmelom. Reznd plocha, leptana 5% HCI.
]. &. 5, interval 6,3—6,4 m, SEM, zvad¢Senie 750 x.

3 Primarne poéry vyplnené kalcitovym tmelom. Rezna plocha, leptana 5% HCIL
]J. €. 9, interval 3,2—3,3 m, SEM, zvadcSenie 1000 x.

4 Stielka s primdrnou porozitou v poé&iato€nom Stadiu tvorby dolomitovych mikro-
kry$tdlov. Lomovy povrch.

]. €. 4, interval 0,8—0,9 m, SEM, zvéacSenie 500 x.

5 Pokrocilé $tadium tvorby dolomitu, pdvodny skelet je uZ rozpusteny, mikrodolomi-
tové kry$taly vytvorili negativ ,bunky®. Lomovy povrch.
]J. €. 5, interval 0,0—0,1 m, SEM, zvadcSenie 400 x.

6 Detail z predchddzajiceho obrédzku. Dolomitové mikroklence na povrchu negativu
,bunky“ indikuja zadiatok dorastania do voIného priestoru po rozpustenej strane.
Negativ litotamniového typu Struktary steny ,bunky“. SEM, zvé&3enie 3000 x.

7 Negativ ,bunenej“ Struktiry stielky koralovej riasy vytvoreny tenkou kérkou do-
lomitovych mikrokry$tdlov. Reznéd plocha, leptand 5 % HCIL.

]J. €. 9, interval 3,2—3,3 m, SEM, zvéd&Senie 250 x.

8 Detail z predchadzajtcej snimky ukazujici medzikry$tdlové poéry v tenkej dolomi-

tovej korke. SEM, zvdcéSenie 1000 x.

Tabulka XXII
Priebeh diagenézy a vznik dolomitu v stielkach koralovych rias z litavského vépenca
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1 Pohlad na vrstvu dolomitovych negativov ,buniek“ paralelnd s prirastkovou &iarou.
Vo vrchnej Casti obrdzku st negativy buniek poldmané (kompakéna deform4cia).
Lomovy povrch.

Lab — 129, j. €. 5, interval 0,05—0,1 m, SEM, zv#&3enie 750 x.

2 Rovnakd orientdcia snimky ako na predchddzajicom obrazku. Vo vnitornej ¢asti
negativov ,buniek” st vyvinuté idiomorfné mikroklence dolomitu. Leptany lomovy§
povrch 3 % HCIL
Lednice — 5, j. ¢. 6, hilbka 1200—1205 m, SEM, zvi&senie 1500 x.

3 Detail dolomitového negativu ,bunky®. VonkajSia stena koéry povodne priliehajica
k stene ,bunky“ je médlo &lenitd. Na vinatornej strane reliktu korky sa vyvinuté
idiomorfné mikroklence dolomitu (rast do volného priestoru). Lomovy povrch.

Lab — 129, j. ¢&. 5, interval 0,0—0,1 m, SEM, zva&3enie 3000 x.

4 Dolomitovy negativ stielky rodu Mesophyllum. Na vnutornom povrchu kérky st
vyvinuté mikroklence dolomitu, vonkaj$ia strana je hladsia. Lomovy povrch.
Lab — 129, j. ¢. 4, interval 0,8—0,9 m, SEM, zv#&Senie 800 x.

5 Mesophyllum sp. — dolomitovy negativ goniolitonovej S$truktdary steny ,bunky“
s nekalcifikovanou primadrnou vrstvou, ktora bola vytvorend z organickej hmoty.
V Case rastu dolomitov§ch mikrokrystdlov bola organicka vrstva uZ rozloZenda, do-
lomitové mikroklence vyplnili z dvoch stran aj priestor, ktory po nej zostal. Lomovy

. povrch.

6 Mesophyllum sp., obdobny objekt ako ma obr. 5. Dolomitové mikrokrystdly naréstli
aj na vonkajSej strane korky. Indikuje to rast dolomitu po rozpusteni povodnej
,bunky“.

Lab — 129, j. &. 4, interval 0,8—0,9 m, SEM, zvéacSenie 800 x.

7 Rast dolomitovych mikroklencov v priestoroch po rozpustenych stendch ,bunky”.
Lab — 129, j. &. 5, interval 0,05—0,1 m, SEM, zvidcéSenie 750X.

8 Pokrotilé $tdadium rastu mikroklencov dolomitu v péroch po rozpustenych original-
nych stendch ,bunky*. ’

Lab — 129, j. &. 4, interval 0,8—0,9 m, SEM, zvacSenie 1500 x.

Tabulka XXIII

Priebeh diagenézy a vznik dolomitu v stielkach koralovych rias z litavskych vdpencov
vrtu Lab — 129

1 Rozsiahly rast dolomitovych mikroklencov do sekundarnych pérov na vonkajsej
strane k6ry negativu ,bunky“. Rezna plocha, leptand 5 % HCL
J. €. 7, interval 1,1—1,2 m, SEM, zvéa&enie 1000 x.

2 Idiomorfné mikroklence dolomitu v reliktnych primarnych péroch v ,bunke”. Lomo-
vy povrch.

J. €. 7, interval 4,75—4.9 m, SEM, zv4ésenie 1500 x.

3 Primérne péry v stielke takmer dplne vyplnené agregdtom dolomitovych mikro-
klencov. Pévodné steny st rozpustené. Lomovy povrch.
J. €. 5, interval 0,0—0,1 m, SEM, zvéa&senie 750 x.

4 Pokrotilé $tadium rastu dolomitovych mikrokry$tdlov do primdrnych pérov a pérov
PO rozpustenej originalnej stene ,bunky“. Struktira stielky je u? nezretelna. Lo-
movy povrch, leptany 3 % HCI. ]

J. €7, interval 1,1—1,2 m, SEM, zva&Senie 300 x.

5 Detail z predchédzajaceho obrdzku. Struktira stielky je zakrytd intenzivnym rastom
dolomitovych mikrokry3talov.
SEM, zvéd&Senie 1500 x.

6 Rast mikrokry$tdlov dolomitu v kruste negativu bol zastaveny v potiato&nej faze.
Pér ,bunky* je vyplneny monokry$tdlom kalcitu. Lomovy povrch.

J. €. 5, interval 0,0—0,1 m, SEM, zvéé&Senie 1500 x.
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7 Rozdielne intenzivny rast dolomitovej krusty v ,bunkach“ vrstiev stielky. Zvy3kové
primarne poéry vyplnené monokrystdlmi kalcitu. Reznd plocha, leptana 5% HCL
]. &. 9, interval 3,2—3,3 m, SEM, zvéd¢Senie 500 x.

Tabulka XXIV
Vznik dolomitu a priebeh diagenézy v stielkach koralovych rias z litavskych vapencov

1 Vztah dolomitovych negativov ,buniek“ k ,bunkdm® vyplnenym kalcitovym tmelom.
Reznéa plocha, leptana 5 % HCI.

Lab — 129, j. ¢. 9, interval 3,2—3,3 m, SEM, zvdctSenie 250 x.

2 Detail z predchadzajiceho obrdzku. Dolomitové negativy ,buniek“ sa smerom k bun-
kdm vyplnenym Kkalcitom zuZuji. OdrdZaji tvar zvySkového primarneho poru ,bun-
ky“, ktory bol predtym redukovany mikrokryStalickym kalcitovym tmelom.

SEM, zvécSenie 750 x.

3 Konceptakula a poér po vitani ‘prekryty vlavo peritdliom. Péry vyplnené kalcitovym
tmelom v dvoch generacidach (krustifikaény a izometricky).

Lab — 41, j. ¢. 6, hlbka 1500—1502, vybrus 1916/81, amplival pol. d, zvdcSenie 37 x.
nikoly II.

4 Por po vitani v stielke koralovej riasy so sifénom, ktorému sa pispdsoboval priebeh
prirastkovej Ciary (sdCasnd existencia). Por je vyplneny kalcitovym tmelom v dvoch
generdciach (krustifikaény a izometricky).

Lab — 37, j. & 5, hibka 1497,0—1509,0 m, interval 2,0 m, vybrus 4494/82, amplival
pol. d, zvdcéSenie 37 x, nikoly II.

Tabulka XXV
Eogeneticky tmel v konceptédkulu koralovej riasy litavského yapenca z vrtu Lab — 129

1 Konceptdkulum s eogenetickym — jpovodne aragonitovym tmelom, ktory je pravde-
podobne paramorfovany kalcitom.

]. €. 4, interval 0,8—0,9 m, SEM, zva&Senie 100 x.

2 Detail z predchadzajiceho objektu, spodnd <¢ast konceptdkula. Paramorféza po
ihlikdch aragonitu, korodovanych v apikélnej Casti
SEM, zvédcsenie 200 x.

3 Detail z objektu na obr. 1, vrchnd Cast konceptdkula. Paramorféza po botryoiddlnom
aragonite. V lavom vrchnom rohu snimky sa nachddzaji drobné iskalenoedre kalcitu.
SEM, zvacSenie 500 x.

4 Konceptédkulum s&asti vyplnené ihlitkami paramorfovaného aragonitu a skalenoedra-
mi kalcitu.

J. &. 4, interval 0,8—0,9 m, SEM, zv&cSenie 500 x.

Tabulka XXVI
Priebeh diagenézy v koralovych riasach z litavskych vapencov

1 Pory po vftani a pukliny vyplnené sCasti vdpenatym kalom a nésledne kalcitovym
tmelom. Vyplnend porozita. i
Lab — 129, j. & 7, hlbka 1463,0—1470,0 m, interval 1,7—1,9 m, vybrus 1907/81, am-
plival pol. d, zvéd&Senie 37 X, nikoly II.

2 Krehké4 deformdcia stielky sprevddzana vznikom puklin a pravdepodobne aj tlakovym
rozpiastanim.
Lab — 129, j. & 8, hibka 1470,0—1479,0 m, interval 1,35—1,45 m, vybrus 2415/82,
amplival pol. d, zvid&Senie 37 x, nikoly II.
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3 Plasticka deformécia stielky riasy a distribacia dolomitu v nej (farbené titdnovou
Zltou v =zéasaditom prostredi, tmavsie stielky v originali Cervené). Cierne partie
indikuja porozitu.

Lab — 129, j. & 5, interval 6,3—6,4 m, vybrus 374/82, Opton, (3ikmé osvetlenie
s ¢iernym podkladom), zvi&3enie 26 x.

4 Rovnaky objekt ako na predchddzajicom snimku. Distribicia dolomitu v plasticky
deformovanej stielke (farbené titdnovou Zltou — &ierne partie v originali &ervené).
V strednej €asti snimky st v stielke zachované péry.

Fotografované v predchédzajicom svetle, amplival pol. d, zvé&Senie 76 x, nikoly II

Tabulka XXVII )

Plastickd deformécia stielok koralovych rias v litavskych vdpencoch z vrtu Lab — 129

(snimky obrédtené o 90°) !

1 Plasticky deformovanéa stielka s vrstvami ,dolomitizovanych buniek“ (biele partie).
V lavej Casti snimky sa nachadzaji zvy$kové primarne péry bez dolomitovej kérky.
Rezna plocha, leptand 5 % HCI.

J. €. 5, interval 6,3—6,4 m, SEM, zvéadsenie 200 x.

2 Plasticky deformovand stielka. Deformécia je sprevadzand po okrajoch stielky (vla-
vo] tlakovym rozpastanim. Rozsiahly rast dolomitov§ch koérok v ,bunkdch“ hypota-
lia. Reznad plocha leptand 5 % HCI.

J. €. 5, interval 6,3—6,4 m, SEM, zv#&Senie 100 x.

Tabulka XXVIII
Foraminifery a ich diagenetické zmeny v litavskych vdpencov z wrtu Ladb — 129

1 Textuldria sp. so zachovanymi primarnymi pormi lJa pérmi v stene schranky.
J. €. 3, interval 3,7—3,8 m, SEM, zvétSenie 45 x.
2 Textuldria sp. v poSiatodnom &tadiu diagenézy. Intrapartikulové pory si nepatrne
redukované krustifikaénym tmelom.
J. €. 3, interval 3,4—3,6 m, vybrus 1614/84, amplival pol. d, zvé&Senie 73 x, nikoly X.
3 Miliolidnd foraminifera s rozpustenou schrankou, predtym vyplnenou Kkalcitovym
tmelom.
]. €. 5, interval 0,0—0,1 m, SEM, zva&senie 70 x.
4 Miliolidnd foraminifera so zachovanymi poérmi, nepatrne redukovanymi.
J. €. 3, interval 3,7—3,8 m, SEM, zva&Senie 50 x.
5 Detail z predchédzajiceho snimku. Framboidy pyritu v péroch schrénky. Na mikro-
porovitej stene schrdnky sa nachddzaji ojedinelé skalenoédre kalcitu.
SEM, zvig3enie 600 x.

Tabulka XXIX
Foraminifery a ich diagenetické zmeny v litavskych vépencoch

1 Miliolidn& a rotalidnd foraminifera s redukovanymi poérmi. Cast schranky miliolid-
nej foraminifery je rekrystalizovand, zvy3ok schranky mé& v origindli hneda farbu
s hojnymi inklGziami (?po6rmi).

Lab — 129, j. & 3, interval 3,6—3,7 m, vybrus 1895/81, amplival pol. d, zvdc¥enie
73 x, nikoly II.

2 Miliolidnd foraminifera — Triloculina sp. s pérmi vyplnenymi mikritom a tmelom
dvoch generdcii. Po obvode komérok je narasteny izopachicky fibrézny tmel, po-
vodne aragonitov§, resp. Mg-kalcitovy; v ich centre je izometricky kalcitovy tmel.
Rohoznik, vybrus 4507/82 amplival pol. d, zvd&senie 73 x, nikoly II.
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3 Sesilnd foraminifera Planorbulina sp. s komoOrkami vyplnenymi kalcitovym tmelom.
Lab — 129, j. &. 7, interval 3,4—3,5 m, vybrus 2411/82, amplival pol. d, zvi&3enie 37 x,
nikoly IL

4 Peneroplidna foraminifera s komérkami vyplnenymi kalcitovym tmelom, ¢ast schran-
ky je rekrys$talizovana.

- Lab — 100, j. & 1, hlbka 1405—1411 m, interval 2,85 m, vybrus 4474/82, amplival
pol. d, zva¢Senie 37 x, nikoly II.

5 Rotalidna foraminifera v poéiato€nom $tddiu redukcie pérov — komérok drobnymi
skalenoédrami kalcitu.

Lab — 37, j. & 5, hlbka 1497—1509 m, interval 2,2 m, vybrus 4495/82, amplival pol.
d, zvééSenie 73 x, nikoly X.

6 Rotalidnd foraminifera v po€iatotnom $tddiu redukcie pérov — komérok skaleno-
édrami kalcitu.

Lab — 129, j. €. 5, interval 0,0—0,1 m, SEM, zvi&3enie 90 x.

Tabulka XXX J ‘
Foraminifery a ich diagenetické zmeny v litavskych védpencoch z vrtu Lab — 129

fury

Globigerina sp. s nevyznamne redukovanymi pérmi — komdrkami. Lomovy povrch.
]. €. 3, interval 3,7—3,8 m, SEM, zvécSenie 70 x.
2 Detail z predchddzajaceho snimku. Pocdiato¢né $tddium rastu kalcitového tmelu
v komérkach.
SEM, zvédcéSenie 130 x.
3 Detail z predchadzajicej snimky. Drobné kalcitové skalenoédre rastd centripetdlne
zo steny komérky a uzatvaraja stenové pory a komdrku. Lomovy povrch.
SEM, zvééSenie 500 x.
4 Amphistegina sp. so zachovanymi /pé6rmi — nevyplnenymi komdrkami a stenovymi
kanalikmi.
J. €. 7, interval 4,75—4,9 m, SEM, zvéc3enie 50 x.
5 Detail komérky a steny amfisteginy, lomovy povrch.
]J. €. 8, interval 0,15—0,2 m, SEM, zvécSenie 100 x.
6 Detail steny amfisteginy so zachovanymi p6rmi a ich dstiami zo strany komérky.
Lomovy{ povrch.
]J. €. 7, interval 4,75—4,9 m, SEM, zvéd&Senie 1000 x.
7 Detail dstia stanovenych pérov zo strany komorky s dokonale zachovanou sietkou
v Gsti.
J. €. 7, interval 4,75—4,9 m, SEM, zvic¢3enie 2500 x.

Tabulka XXXI ‘
Foraminifery, serpulidné cervy ich diagenetické zmeny v Ilitavskych vadpencoch
z vrtu Ldb — 129 ‘ i

1 Amfisteginy so zachovanymi primdrnymi p6érmi (komérky a stenové péry). Schranky
s po okraji korodované tlakovym rozpastanim, ktoré tieZ redukuje a ni¢i péry. Vo
vrchnej €asti snimky sa nachddza deStruovand schrénka.

J. & 8, interval 0,15—0,20 m, vybrus 1912/81, amplival pol. d, zv&&3enie 37 x, nikoly II.

2 Amfistegina s pérmi redukovanymi kalcitovym tmelom typu ,psich zubov“ (skaleno-
édrami). Vnidtornd ¢ast schrdnky mé péry vyplnené a steny s€asti rekryStalizované
(fantémy, stenovych pérov). Polas tlakovej deformécie boli skalenoédre vtlafené
do steny schridnky (stred dolu). Datovanie vzniku tmelu.

]J. €. 7, interval 1,7—1,9 m, vybrus 1908/81, amplival pol. d, zvd&3enie 73 x, nikoly II.
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3 Rdrky serpulidného &erva, inkrustované koralovou riasou. Rarky — intrapartikulové
pory st redukované tenkou krustou kalcitového tmelu. Po vonkajSom obvode rirok
moZno pozorovat zatiatky selektivneho rozpustania (vznik sekundarnej — formovej
porozity). Reznd plocha.

J. €. 4, interval 0,8—0,9 m, Opton (fotografované v 3ikmom osvetleni), zvic3enie 26 x.

Tabulka XXXII
Serpulidné &érvy a ich diagenetické zmeny v litavskych vapencoch

1 Rarky inkrustované koralovou riasou a vyplnené mikritom s kremennymi zrnami.
Prava rirka je ldmana pri kompakcii v po&iato€nom Stddiu rekryStalizdcie. Lava
rarka je takmer dplne nahradend kry$talickym kalcitom.

Devinska Novéd Ves, vybrus 1624/84, amplival pol. d, zva&Senie 37 x, nikoly IL

2 Riarka uzavretd v mikrite. Je zlomend poas kompakcie sedimentu (puklina hore,
odlipenie vnitornej vrstvy dolu) a &iastotne vyplnend kalcitovym tmelom, ktory sa
nachddza aj v puklindch. Datovanie vyplilovania.

Lab — 37, j. &€ 6, interval 2,2 m, vybrus 4495/82, amplival pol. d, zvd&3enie 73 X,
nikoly X.

3 Rarka serpulidného &erva paramorfovand kalcitom (fantomy $truktdry steny) inkrus-
tovana koralovou riasou zvonku a enkrustovand z vntitra. Primarny pér bol vyplneng
minimélne kalom a detritom (hore), snimka obrdtend o 180°, ndsledne tenkou izopa-
chickou vrstvou fibrézneho tmelu (pdvodne aragonitového, resp. Mg-kalcitového —
dolu) zvyskovy pér vyplnil nakoniec sparitovy kalcit.

Lab — 44, j. €. 6, interval 0,25 m, vybrus 4466/82, amplival pol. d, zv4&3enie 37 x,
nikoly II.

Tabulka XXXIII
Serpulidné &ervy a ich diagenetické zmeny v litavskych vdpencoch z vrtu Lab — 129

1 Struktira steny rarky serpulidného &erva, zvyraznend €iasto€nym rozpustenim. Stena
pozostdva z radidlne usmernenych fibréznych kry$talov. Lomovy povrch.
J. €. 5, interval 2,8—2,9 m, SEM, zvé&3enie 200 x.

2 Rozpustend rirka serpulidného &erva, pred rozpustenim Giastone vyplnena tmelom
typu ,psich zubov“. Rirka je inkrustovanad koralovou riasou. Primarna redukovana
a sekunddrna — formova porozita. Lomovy povrch.

J. €. 5, interval 2,8—2,9 m, SEM, zvéacSenie 20 x.

3 Rozpustena rirka serpulidného @€erva prisadnutého na stenu otvoru po vftani v ro-

dolite, ktory bol vyplneny vdpenatym kalom, aspoii s€asti litifikovanym pred rozpus-

tenfm prazdnej rtirky. Primarny pér zvadSeny rozpustenim rarky bol v poslednom

Stddiu redukovany skalenoédrami kalcitu — tmelom typu ,,psich zubov“. V mikrite

s pritomné sekund4rne péry — formy po rozpusteni neidentifikovateIného detritu.

I. & 4, interval 4,1—4,2 m, vybrus 1897/81, amplival pol. d, zv#&3enie 37 x, nikoly II.

Rozpustend rarka serpulidného €erva inkrustovand koralovou riasou. Pred rozpuste-

nim bola takmer tplne vyplnend Kkalcitovfym tmelom (prierez v strede snimky).

Reznéd plocha.

]. & 4, interval 3,3—3,4 m, Opton (3ikmé osvetlenie), zva&3enie 26 x.
Tabulka XXXIV
Zodria machoviek a ich diagenetické zmeny v litavskych vdpencoch z lokality L&b

1 Cast zo4ria machovky so zachovanymi pérmi. Lomovy povrch.
Lab — 129, j. & 4, interval 0,6—0,9 m, SEM, zvatsenie 30 x.
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2 Detail z predchadzajiceho objektu ukazujici $truktiru zodria so stenovymi pérmi.
SEM, zvédcSenie 75 x.

3 Detail z predchéadzajiceho objektu, S$truxtira steny zodria. Nachadzaji sa v nej
mikropéry mikrénovej velkosti.
SEM, zvécSenie 750 x.

4 Primadrny poér v zoariu v poc€iatoénom Stadiu vyplilovania kalcitovym tmelom typu
»bsich zubov“. Lomovy povrch.
Lab — 129, “. &. 4, interval 0,8—0,9 m, SEM, zvacSenie 125 x.

5 Zoarium v pociatoénom S3taddiu vypliiovania poérov kalcitovym tmelom typu ,psich

zubov“.
Lab — 100, j. &. 1, interval 0,8 m, vybrus 4472/82, amplival pol. d, zvd&Senie 73 x,
nikoly II.

6 Zodrium v centrdlnej Casti so zoéciami vyplnenymi kalcitovym tmelom. Intenzita
rastu tmelu sa zmen$uje postupne k periférii zoédria. Reznd plocha, v Sikmom
osvetleni.

Tabulka XXXV
Zoéria machoviek a ich diagenetické zmeny v litavskych vapencoch

1 Zoérium so zoéciami vyplnenymi mikritom a kalcitovym tmelom. Styk tmelu a ske-
letu je miestami neostr§, indikuje po€iatotné Stddium rekry$talizdcie a paramorfozu
skeletu. !

Lab — 100, j. €. 3, interval 0,8 m, vybrus 4476/82, amplival pol. d, zvdésenie 37 x,
nikoly II.

2 Zodrium so zoéciami vyplnenymi mikrosparitom, steny lemované autigénnym pyri-
tom. Tri zécia (svetlé) v po€iatofnom Stddiu vyplilovania kalcitovym tmelom.

Lab — 44, j. €. 7, interval 0,6 m, vybrus 4467/82, amplival pol. d, zva&3enie 37 x,
nikoly II.

3 ZoArium so zoéciami vyplnenymi kalcitom, skelet je paramorfovany a miestami
intenzivnejSie rekrystalizovany.

Lab — 37, j. & 5, interval 2,0 m, vybrus 4494/82, amplival pol. d, zvi&3enie 37 x,
nikoly II.

4 Struktdra skeletu zoaria a tmelu vypliiujiceho zoécid. Reznd plocha, leptand 5 % HCI.
L&b — 129, j. &. 9, interval 3,2—3,3 m, SEM, zvit3enie 400 x.

5 Rast dolomitu v stenovych poéroch zodria a v puklindch. Reznd plocha, leptand
50 HCI.

Lednice — 5, j. &. 6, hlbka 1200—1505 m, SEM, zvé&3enie 150 x.

6 Detail z predchddzajiceho objektu. Krusty z dolomitovych mikrokry3tdlov v stenovom
pére a v pukline.
SEM, zv#édéSenie 1000 x.

Tabulka XXXVI
Zoérid machoviek a ich diagenetické zmeny v litavskych vdpencoch z vrtu Lab — 129

1 Vrstvové zoarium machovky inkrustujice a inkrustované stielkou koralovej riasy
druhu Mesophyllum cf. kontrae Lemoine (ur&ila A. Schalekovéd). Zoécid v rodo-
lite s vyplnené radidlne laovitym, pdvodne aragonitovym tmelom. Vrchna Cast
steny zoécie je selektivne rozpadtand. Vznik sekundédrnej formovej porozity.

]. & 4, interval 3,3—3,4 m, vybrus 1898/81, amplival pol. d, zvé&3enie 37 x, nikoly II

2 Zoécid machovky vyplnené pred rozpustenim skeletu karbondtovym kalom, ktory
bol v &ase rozptistania u¥ aspoii s€asti litifikovany. Struktirnu selektivnost rozpas-
tania preukazuje zachovanie mikritovej vyplne stenovych pérov (stred hore). Se-
kunddrna — formova porozita.

]J. & 7, interval 3,4—3,5 m, vybrus 2411/82, amplival pol. d, zvé&Senie 37 x, nikoly II.
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3 Zoécia vyplnené mikritom a kalcitovym tmelom. Ich stena je selektivne rozpuastand,
vznikd sekunddrna — formova porozita.
J. €. 4, interval 3,3—3,4 m, vybrus 1898/81, amplival pol. d, zv#&3enie 37 x, nikoly II.

Tabulka XXXVII
Zoarium machovky a bivalvia v litavskych vapencoch a ich diagenetické zmeny

1 Presny negativ zodria machovky vytvoreny z mikritu, ktor§ ho pdévodne vypliial.
Zachované su aj mikritové vyplne stenovych poérov, o preukazuje striktnd selek-
tivnost rozpastania zodria. Lomovy povrch.

Lab — 129, j. &. 5, interval 2,8—2,9 m, SEM, zvac&Senie 60 x.

2 Schranky bivalvii (vpravo Ostrea). Schranka vpravo je navftand a sc¢asti rekrysta-
lizovana. Ulomok vlavo dolu pochédza z rirky serpulidného &erva. Struktdira sedi-
mentu typu ,wackestone“.

Lab — 37, j. & 5, interval 2,6 m, vybrus 4496/82, amplival pol. d, zv&céSenie 37 x,
nikoly II.

3 Selektivne rozpadtania dlomkov schranok bivalvii a ?gastropéda. Vznik formovej
porozity. Vlavo dolu sa nachddza nevyplnend schranka ostrakéda.

Lab — 129, j. & 3, interval 3,4—3,6 m, vybrus 1614/84, amplival pol. d, zvé&Senie
37 x, nikoly X.

Tabulka XXXVIII |
Gastropody a ich diagenetické zmeny v litavskych vapencoch

1 P6r v schranke vyplneny mikritom a kalcitovym tmelom — poronekréza. Schranka
je paramorfovana kalcitom. SG v nej zachované fantémy povodnej Struktdry.
Lab — 7, j. & 6, interval 1,6 m, vybrus 4499/82, amplival pol. d, zvdc¢3enie 37 x,
nikoly II.
2 Pory v schrankach gastropédov vyplnené mikritom a kalcitovym tmelom — porone-
kroza. Schrdnky sa paramorfované kalcitom. Sd v nich zachované fantéomy pdvodnej
Struktdary.
Léb — 37, j. & 6, interval 1,6 m, vybrus 4499/82, amplival pol. d, zvdcSenie 37 x,
nikoly II.
Péry v schrankach gastropodov vyplnené scasti mikritom, zbytok sparitov§m tmelom.
Schrdnka neobsahuje fantémy povodnej 3truktdry, o méZe sved&it bud o rychlom
:/Zniku paramorfézy, alebo o prechode cez formové $tddium a ndslednom vyplneni
melom.

Lab — 44, j. & 7, interval 0,6 m, vybrus 4467/82, amplival pol. d, zvd&3enie 37 x,
nikoly II.

Tabulka XXXIX
Gastropédy a ich diagenetické zmeny v litavskych vdpencoch na lokalite Lab

1 Forma po rozpustenej schrdnke gastropéda. Pér je po stlpik prazdny. Pér po obvo-
dovom plasti je zaplneny? v &ase rozpustania eSte nelitifikovanym sedimentom,
alebo bola schranka povodne velmi tenka. Mikrit v schranke bol pévodne pérovi-
tej8i neZ mimo nej. Mikropéry v kale boli vytmelené kalcitom pochéddzajicim
Z rozpustenej schranky.

Lab (— 129, j. & 7, interval 1,7—1,9 m, vgbrus 1907/81, amplival pol. d, zvid&Senie
37 x, nikoly II.

Forma po rozpustenej schranke, deformovand tlakom netplne litifikovaného sedi-
mentu,
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Lab — 129, j. & 10, interval 0,7—0,9 m, vybrus 1915/82, amplival pol. [d, zvéd&3enie
73 x, nikoly II.

3 Forma po rozpustenej schrdanke, vyplnena scasti kalcitovym tmelom typu ,psich
zubov". Schréanka je deformovana tlakom. V mikrite sa tie¥ nachadzaja tormy po
rozpustenych ulomkoch schréanok.

Lab — 129, j. & 5, interval 59—6,0 m, vybrus 2401/82, amplival pol. d, zvéd&senie
37 x, nikoly II.

4 Forma po rozpustenej schrdnke z vidcSej casti vyplnend sparitovym kalcitovym
tmelom, vpravo sa nachddzaji zvy$kové sekunddrne pory (biele). Vo vnttri schranky
sa nachddzaji sekundarne poéry — formy po tdlomkoch skeletu.

Lab — 129, j. ¢. 10, interval 0,7—0,9 m, vybrus 1914/81, amplival pol. d, zvd&3enie
37 x, nikoly II.

5 Forma po rozpustenej schrianke gastropéda, z vidcfSej Casti vyplnend sparitovym
kalcitovym tmelom. ZvySkovy sekunddrny poér sa nachddza v pravej Casti schranky
(Cierny).

Lab — 41, j. & 6, vybrus 1916/81, amplival pol. d, zvd&Senie 37 x, nikoly X.

Tabulka XL
Ostne echinoderméatov a ich diagenetické zmeny v litavskych vapencoch z vrtu Lab — 129

1 Osteii s primarnou intrapartikulovou porozitou nevyplnenou mikritom, deformovany
tlakom sedimentov. Reznd plocha (fotografované v Sikmom osvetleni).
]J. €. 4, interval 2,4—2,5 m, Opton, zvd&Senie 32 x.

2 Osteli s primarnou porozitou, pory s€asti vyplnené mikritom.

]J. €. 8, interval 0,15—0,20 m, SEM, zvac3enie 60 x.

3 Zlomeny osteil so zachovanou primdrnou porozitou, skelet ostila je jemne navftany.
]J. &. 5, interval 2,8—2,9 m, SEM, zvicéSenie 200 x.

4 Kaolinit v primarnych péroch ostiia jeZovky.

]J. €. 7, interval 4,75—4.,9 m, SEM, zvacSenie 500 x.

5 Stereém v centrdlnej Casti ostiia jeZovky so zachovanou mikroporozitou.
]J. €. 3, interval 3,7—3,8 m, SEM, zvdcSenie 50 x.

6 Detail z predchddzajiceho objektu. Korodovany povrch stereému s ojedinelymi klen-
cami dolomitu (vlavo) a syntaxidlne dorastajicim kalcitom v poc&iatonej fdze rastu
(stred a dolu). V lavom hornom rohu sa nachadzaji kokolity.

SEM, zvidc3enie 400X.

Tabulka XLI |
Ostne echinodermdtov a ich diagenetické zmeny v litavskych vépencoch

1 Syntaxidlne dorastanie kalcitu na osteii v intrapartikulovych péroch a v menSom
rozsahu aj do mikritu.

Lab — 82, j. & 5, hibka 1468—1471 m, vybrus 4470/82, amplival pol. d, zvédc3enie
73 x, nikoly X.

2 Syntaxidlne dorastanie kalcitu na deformovany ostefi v intrapartikulovych poéroch.
Lab — 129, j. & 7, interval 5,6—5,7 m, vybrus 2413/82, amplival, pol. d, zvédc&3enie
37 x, nikoly X.

3 Syntaxidlne dorastanie kalcitu vo vnitri aj na obvode ostiia do voIného priestoru. Po
obvode interpartikulového poru sa nachddza krustifikaény tmel v poc¢iatoénom $tadiu
rastu. Telo ostiia obsahuje mikroinkluzie spdsobujice jeho tmavé sfarbenie, identicky
pripad ako na obr. 1 a 2.

L&b — 129, j. &. 5, interval 0,7—1,0 m, vybrus 1615/84, amplival pol. d, zvd¢3enie 37 x,
nikoly X.
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4 Syntaxidlne dorastanie kalcitu na osteil, pravdepodobne do volného priestoru.
Lab — 100, j. & 3, interval 1,85 m, vybrus 4478/82, amplival pol. d, zvéf3enie 73 x,
nikoly X.

5 Syntaxidlne dorastanie kalcitu na osteii smerom do mikritu.
Roho¥nik, vybrus 4506/82, amplival pol. d, zvi&Senie 37 x, nikoly IL

Tabulka XLII
Ostne echinodermatov a ich diagenetické zmeny v litavskych vapencoch z vrtu Lab — 129

1 Telo ostiia jeZovky s hojnymi inkldziami (praSkovy vzhlad) a so syntaxidlne dorasta-
jacim kalcitom pri centrdlnom otvore (biele partie).
]. & 6, interval 6,5—6,6 m, vybrus 1906/81, amplival pol. d, zvéc3enie 37 x, nikoly II.
2 Korodované telo ostiia jeZovky s pérom vyplnenym ilovymi mineralmi (identifikova-
teln¢ kaolinit). Lomovy povrch.
J. €. 8, interval 0,15—0,20 m, SEM, zvacSenie 750 x.
3 Rebro v ostni je¥ovky s mikropérmi (vo vybruse viditeIné ako inklazie), ktoré prav-
depodobne vznikli rozpastanim pévodného Mg-kalcitu, lomovy povrch.
J. €. 8, interval 0,15—0,20 m, SEM, zv&c3enie 1250 x.
4 Detail rebra v ostni s mikropérmi. Lomovy povrch.
]. €. 8, interval 0,15—0,20 m, SEM, zvéac3senie 4000 x.

Tabulka XLIII
Ostne jeZoviek a ich diagenetické zmeny v litavskych véapencoch z vrtu Lab — 129

1 Ostne, z ktorych lavy je v centrdlnej asti — stereéme — postihnuty syntaxidlnym
dorastanim (svetlej$ie nepravidelné $krvny), Cast pravého ostiia je selektivne rozpus-
tend. V mikrite sa nachddzaja tieZ selektivne rozpustené ulomky bioskeletu.

J. & 7, interval 1,1—1,2 m, vybrus 2409/82, amplival pol. d, zvé&Senie 37 x, nikoly II

2 Selektivne rozpustend &ast rebier v ostni jeZovky, osteil vpravo (3ikmy rez) obsahuje
hojné inklazie (praskovy vzhlad).

I. & 5, interval 5,9—6,0 m, v§brus 2401/82, amplival pol. d, zvé&3enie 73 x, nikoly X.

3 Ciastkové rozpa$tanie rebier v ostni. Nerozpustnd &ast rebra pozostdva z ¢ireho
kalcitu (vyplnenie inkldzif uvolnenym CaCOs3 ?).

]. €. 5, interval 5,9—6,0 m, vybrus 2401/82, amplival pol. d, zvac¢Senie 73 X, nikoly X.

4 Rozpustené centrdlne &asti rebier v ostni jeZovky, zvy3ok tela je z €ireho kalcitu (bez
inkliazii).

J. & 5, interval 0,7—1,0 m, vybrus 1615/84, amplival pol. d, zvdcSenie 73 X, nikoly II.

Tabulka XLIV
Diagenetické zmeny v ostiioch jeZoviek a poronekrézne procesy v poroch po vftani
v litavskych vapencoch z vrtu Lab — 129

1 Rozpustené rebra v ostni jeZovky. V okolnom mikrite sa nachddzaji rozpustené
tlomky neidentifikovateIného detritu. Rezna plocha v Sikmom osvetleni.
J. & 5, interval 5,9—6,0 m, Opton, zva&3enie 20 x. :

2 Rozpusteny osteii jeZovky, sekunddrna — formova porozita. Reznd plocha v Sikmom
osvetleni.

I. & 4, interval 1,5—1,6 m, Opton, zvé&3enie 52 X.

3 Por po vftani v stielke koralovej riasy, redukovany litifikovanym vdpenatym kalom —
mikritom. Zvyskovy por je dalej nevyznamne redukovany tenkou kérou kalcitového
tmelu. Geopetédlna $truktdra. Rezna plocha v Sikmom osvetleni.

I. €. 5, interval 5,9—6,0 m, Opton, zvi&Senie 20 X.



4 Pory po vftani v rodolite. Niektoré z nich &iasto€ne vyplnil karbonatovy kal. Steny
prazdnych pérov vyplnila tenka kéra kalcitového tmelu. Reznd plocha v Sikmom
osvetleni.

J. €. 5, interval 0,0—0,1 m, Opton, zvédc3enie 20 x.

Tabulka XLV
Druhy tmelu a ,zdkladnd hmota“ litavskych vdpencov z lokality L&b

1 Otvor po vitani vyplneny na baze peletami. Na steny zvySkového poru narastol fib-
rézny, povodne pravdepodobne aragonitovy tmel, je indikovany vyskytom tmavych
inklazii. Centralnu ¢ast péru vyplnil kalcitovy izometricky tmel.
Lab — 82, j. &. 5, hlbka 1468—1471 m, vybrus 4469/82, amplival pol. d, zv4&3enie 37 x,
nikoly II.

2 Mikrit so zachovanou interkry$tdlovou (matricovou) porozitou. Lomovy povrch.
Lab — 129, j. €. 5, interval 0,0—0,1 m, SEM, zv&&Senie 1000 x.

3 Mikrit so zachovanou interkryStalovou porozitou. V centrdlnej &Gasti sa nachddza
pravdepodobne poér po rozpustenom tlomku bioskeletu, redukovany kry$tdlmi kalcitu.
Lab — 129, j. €. 4, interval 4,1—4,2 m, SEM, zvéd&Senie 1100 x.

4 Dolomitizovany mikrit. Lomovy povrch, leptany 5 % HCI.

J. €. 10, interval 2,38—2,48 m, SEM, zv#&3enie 300 x.

5 Detail z predchddzajiho objektu. Dolomitové mikrokry$taly v mikrite.

SEM, zvacésenie 1300 x.

Tabulka XLVI
Ruptirne deformdcie stielok koralovych rias v litavskych védpencoch

1 Stielka rozpukana pred litifikdciou vapenatého kalu, ktory prenikol hlboko do puklin.
Devinska Nova Ves, vybrus 1625/84, amplival pol. d, zvd&Senie 37 x, nikoly II.

2 Stielka rozpukand pocas kompakcie sedimentu. Rozpukanie je doprevddzané slabym
tlakovym rozpastanim. Pukliny sd vyplnené sparitom.
Lab — 129, j. € 10, interval 6,9—7,0 m, vybrus 1913/84, amplival pol. d, zvd&3enie
37 x, nikoly II.

3 Ruptarne deforméacie stielky sprevadzané plastickou deformaciou pri kompakeii
sedimentu.
Ldab — 37, j. €. 5, interval 1,05 m, vybrus 4493/82, amplival pol. d, zvéd&Senie 37 x,
nikoly II.

Tabulka XLVII
Ruptarne deformaéacie foraminifer a litifikovaného vapenatého kalu v litavskych vapen-

coch

1 Ruptarna deformécia schranky operkuliny a amfisteginy pri kompakcii sedimentu.
Puklina s posuvom je vyplnena kalcitovym tmelom.
Devinska Nové Ves, vybrus 1624/84, amplival pol. d, zvé&Senie 37 x, nikoly II.
2 Ruptirna deforméacia v amfistegine a €iastofne litifikovanom kale sprevddzana vzni-
kom puklin. Puklinova porozita.
Lab — 129, j. &. 6, interval 6,5—6,6 m, vybrus 1905/81, amplival pol. d, zvd&3enie 37 x,
nikoly II. ;i
3 Ruptirna deformdcia horniny sprevddzana vznikom pukliny, neskor vyplnenej kalci-
tovym tmelom.
Lab — 44, j. & 5, hlbka 1484—1488 m, vybrus 1917/81, amplival pol. d, zva&3enie 37 x,
nikoly II.
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Tabulka XLVIII
Tlakové rozpaSanie v litavskych vapencoch z vrtu Lab — 129

1 Tlakové rozpustanie amfistegin na styku s ostiiom jeZovky.

J. € 7, interval 4,75—4,90 m, vybrus 1911/81, amplival pol. d, zvd&Senie 37 x, nikoly IIL
2 Tlakové rozpu$tanie na styku amfisteginy a stielky rodu Lithophyllum, sprevddzané

vznikom stylolitov.

J. €. 6, interval 6,9—7,0 m, vybrus 2406/82, amplival pol. d, zvdt3enie 37 X, nikoly II.
3 Tlakové rozpustanie amfistegin, na vzdjom styku sprevddzané vznikom mikrostylolitov.

J. ¢. 6, interval 6,5—6,6 m, vybrus 1905/81, amplival pol. d, zvd&Senie 37 x, nikoly II.
4 Tlakové rozpustanie sprevadzané vznikom stylolitu.

J. €. 10, interval 0,7—0,9 m, vybrus 1914/81, amplival pol. d, zvé&3enie 37 x, nikoly II.

Tabulka XLIX
Litofdcie hlavného dolomitu a typy porozity z podloZia viedenskej panvy

1 Stromatolitovy dolomit s laminami zelenkastého ilovitého dolomitu. Drobné fenestry
st vyplnené scasti flovitou hmotou a zbytok dolosparitom. Subvertikdlne pukliny st
vyplnené &irym dolosparitom. Puklina obmedzujica alomok jadra zvrchu bola vyplne-
na zelenou ilovitou hmotou (podloZie vlavo).

Vrt GRL—2, j. & 1, hlbka 2100—2105 m, interval 1,15—1,50 m.

2 Stromatolitovy dolomit s fenestrami redukovanymi zelenym flovit¢m kalom. ZvySok
porov je vyplneny &irym a mlieénym dolosparitom. Subparalelné pukliny star3ej
generacie st vyplnené ¢irym dolosparitom. Mladsie subvertikdlne puklinv s@ vyplnené
dolosparitom a zelenym piesgitym siltom (hore). PodloZie sa nachadza vlavo. Mier-
ka — pasik milimetrového papiera dlhy 5 cm. .

RGL—2, j. & 2, hibka 2217—2222 m. interval 4,8—5.0 m.

Tabulka I
Litofdcie hlavného dolomitu a typy porozity z podloZia viedenskej panvy

1 Stromatolitovy dolomit s fenestrovou porozitou redukovanou nevyznamne karbonato-
vym kalom. Zvy$§ky pérov vyplnila driza dolomitovych kry$tdlov, v jednom pripade
netplne. Subvertikdlne pukliny st vyplnené dolomitov§m tmelom a lokalne zelenou
ilovitou hmotou (podloZie vpravo).

Vrt RGL—2, j. &. 2, hibka 2217—2222 m, interval 0,1—0,3 m.

2 Detail z predchadzajiceho objektu (vpravo hore). Fenestrovy pér nevyznamne redu-
kovany na baze karbonatovym kalom. Zvy$ok poru je redukovany drizou dolomito-
vych krystdlov, v strede sa nachédza zvySkovy primarny poér. Puklina diagondlne
pretinajica fenestrovy pér a horninu je miestami otvorend.

GRL—2, j. &. 2, interval 0,1—0,3 m, Opton, zvi&3enie 3,2 x.

3 Detail z objektu na obr. 1 (vpravo hore). Fenestrovy por na baze redukovany karbo-
natovym kalom. ZvySok poru je vyplneny dolosparitom (geopetdlna Struktdra).
RGL—2, j. &. 2, interval 0,1—0,3 m, Opton, zvat3enie 2,8 x.

Tabulka LI
Litofacie hlavného dolomitu a typy porozity z podloZia viedenskej panvy

1 Stromatolitov§ dolomit s fenestrami vyplnenymi dolomitovym tmelom. Pukliny sa
}’YDlnené kryStalickym dolomitom a zelenou filovitou hmotou. Lokédlne sa vyskytuje
ilovitou hmotou vyplnena brekciovitd porozita (stred v hornej polovici jadra). Stylolit
prebiehajtci diagondlne na vrstevnatost je tieZ vyplneny zelenou ilovitou hmotou.
RGL—2, j. &. 3, hIbka 2301—2306 m, interval 0,05—0,20 m.
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2 Detail z predchadzajuceho objektu (stred vlavo). Stylolit a puklina vyplnena zelenou
ilovitou hmotou. Opakované drvenie horniny preukazuje tdlomok dolomitovej vyplne
pukliny v mladSej pukline (vpravo dolu).

RGL—2, j. €. 3, interval 0,05—0,20 m, Opton, zvd&Senie 4,5 x.

Tabulka LII
Litofacie hlavného dolomitu a typy porozity z podloZia viedenskej panvy

1

Rekrystalizovany kalovy dolomit so sietou puklin. Subvertikdlne pukliny sd vyplnené
zelenou ilovitou hmotou. Tenké pukliny na predchadzajice pribliZne kolmé st nevy-
plnené — puklinova porozita. V spodnej Casti jadra sa nachddza zeleny ilovity dolo-
mit — ?vypli pukliny.

RGL—2, j. & 3, hibka 2301—2306 m, interval 2,55—2,8 m.

Organodetriticky vapenaty dolomit. Skeletovy detrit pozostdva z tlomkov schranok
gastropéda a bivalvii. Ulomky schranok si vyplnené ¢&irym dolomitovym tmelom
najskér indikujacim prechod cez formové $tddium. V hornine sa nachddzaja ojedinelé
fenestry vyplnené dolomitovym tmelom.

RGL—2, j. €. 3, interval 4,0—4,2 m.

Tabulka LIII
Typy porozity, porogénne a poronekrozne procesy v hlavnom dolomite z podloZia
viedenskej panvy

1

2

Kalovy zbrekciovateny dolomit. Brekciova porozita je vyplnena karbondtovym tmelom.
Sastin — 12, j. ¢. 7, hibka 2445—2448 m.

Rozpastanim zva¢Sena puklinova porozita v pociato€nej faze redukcie dolomitovym
tmelom (drdzy krys$tdlov) v drobnokry$talickom dolomite.

Sadtin — 12, j. &. 26, hlbka 3864—3867 m.

Rozpadtanim zvd&3end puklinovd porozita (pociatky vzniku kandlovej porozity), redu-
kovanéd dolomitovym tmelom.

Sa¥tin — 12, j. &. 26.

Vakuolovd a rozpadtanim zvdcSend puklinova porozita (pociatky vzniku kandlovej
porozity), redukovana dolomitovym tmelom.

Sadtin — 12, j. &. 26.

Detail z predchddzajiceho objektu. Rozpd$tanim rozSirend puklinova porozita (po-
Giatky vzniku kandlovej porozity). Porozita je redukovand dridzou dolomitovych
krys$talov.

Satin — 12, j. &. 26, Opton, zv#&Senie 6,8 x.

Detail z objektu na obr. 4. Vakuolova porozita redukovand drazou dolomitovych
klencov.

Sastin — 12, j. &. 26, Opton, zva&3enie 4.3 x.

Tabulka L1V
Typy porozity, porogénne a poronekrozne procesy v hlavnom dolomite z podloZia
viedenskej panvy

1

2

Fenestrovd a puklinovd porozita v dolomikrite vyplnend dolomitovym tmelom. Na
snimke moZno pozorovat dve generdcie puklin vyplnené tmelom.

Sastin — 12, j. & 9, hlbka 2655—2659 m, interval 0,8—0,9 m, vybrus (materidl MND
Hodonin), Opton (fotografované v Sikmom osvetleni s &iernym podkladom), zva&Se-
nie 8,6 x.

Puklinova porozita vyplnena krystalickym anhydritom.
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Sastin — 12, j. &. 5, hibka 5826—5830 m, interval 3,0—3,1 m, vybrus (materidl MND
Hodonin), Opton (dtto obr. 1), zvd¢3enie 4,5 x.

3 Siet puklinovej porozity v stromatolitovom dolomite (vpravo dolu). V lavom hornom
rohu sa nachddza karbondtovym tmelom vyplnend brekciovitd porozita.
Lak$drska Novad Ves — 7, j. &. 17, hlbka 2085—2087 m.

Tabulka LV
Typy porozity, porogénne a poronekrozne procesy v hlavnom dolomite z podloZia
viedenskej panvy

1 Brekciovitd a puklinovd porozita v zbrekciovatenom stromatolitovom dolomite. Brek-
ciovitd porozita je vyplnena dolomitovou drvinou a tmelom. Pukliny st nevyplneneé.
Laksdrska Nova Ves — 7, j. &. 19, hlbka 2199—2200 m.

2 Brekciovitd porozita v jemnozrnnom dolomite vyplnena dvoma generdciami dolomi-
tového tmelu, indikujacimi dve etapy drvenia.

Laksdrska Novd Ves — 7, j. & 15, hlbka 1956—1961 m, interval 2,9—3,0 m, vybrus
(material MND Hodonin), Opton (fotografované v Sikmom osvetleni s €iernym pod-
kladom), zv#dc3enie 9 x.

3 Puklinova porozita v stromatolitovom dolomite vyplnend dvoma generdciami dolomi-
tového tmelu. Puklinovy systém bol po vyplneni preniknuty mladSou puklinou vypl-
nenou opédt tmelom.

Lak8arska Novd Ves — 7, j. &. 15, interval 4,8—4,9 m, vybrus (materidl MND Hodo-
nin}, Opton (dtto obr. 2), zvé&3enie 9 x.

Tabulka LVI

Typy porozity, porogénne a poronekrézne procesy v hlavnom dolomite z podloZia
viedenskej panvy

1 Vakuolova porozita v krystalickom dolomite redukovand dolomitovym tmelom —
drazou krystalov. Lava Gast je vyplnena ilovitou hmotou.
Lak3arska Nova Ves — 7, j. &. 61, hlbka 5056—5068 m, vybrus (materidl MND Hodo-
nin), Opton (fotografované v Sikmom osvetleni s &iernym podkladom), zvédc3enie 9 x.
2 Puklinovad porozita vyplnen4d dolomitovym tmelom (tmavé pukliny). Puklina, resp.
stylolit prebiehajtici stredom snimky je vyplneny flovitou hmotou.
Lak$arska Novd Ves — 7, j. & 61, hlbka 5056—5068 m, vybrus (materidl MND Hodo-
nin), Opton (dtto ako obr. 1), zva&ienie 8,7 x.
3 Puklinova a brekciovitd porozita v stromatolitovom dolomite vyplnend vé&$inou tme-
lom. Nevyplnen4 puklina sa nachddza v pravej Casti snimky.
Zavod — 73, j. &. 8, hibka 4328—4332 m.

Tabulka LVII
Typy porozity, porogénne a poronekrézne procesy v hlavnom dolomite a dachsteinskom
dolomite z podloZia viedenskej panvy

1 Vyplnend fenestrovd a zachovana puklinovd porozita v stromatolitovom dolomite.
Zavod 73, j. & 14a, hibka 4746—4750 m.

2 Puklinovd a rozpadtanim roziirend puklinovéd porozita v dolomite.
Zavod — 73, j. & 19, hibka 5393—5397 m, interval 3,8—3,9 m.

3 Vyplnend puklinova porozita v dolomitovom vépenci. Stylolit reZdci pukliny indikuje
tla}:(ové rozpastanie po vyplneni puklin, podmienené existenciou mikroporozity
V hornine.

Zavod — 72, j. & 50, interval 3,5—3,6 m, vgbrus (materidl MND Hodonin), Opton,
zvédtienie 5,5 x.
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4 Vyplnena puklinova a brekciovitd porozita v dachsteinskom védpenatom dolomite.
Lab — 115, j. €. 9, hlbka 2941—2944 m.

5 Vyplnena fenestrovd porozita v stromatolitovom dachsteinskom védpenatom dolomi-
te — loferite. Fenestrové péry si vyplnené kalcitovym tmelom. Hornina je preniknuta
sietou otvorenych puklin.

Ldb — 115, j. &. 21, hilbka 3763—3766 m.

Tabulka LVIII
Typy porozity, porogénne a poronekrézne procesy v dachsteinskom dolomite z podloZia
viedenskej panvy

1 Vyplnend fenestrovd, vakuolova a puklinova porozita v dachsteinskom vapenatom
dolomite; vyplnené kalcitovym tmelom. Jadrom boli zastihnuté: redukovany interval A
(Cierna horizontdlna krivka), nad tiou loferit (interval B) a pod #iou doloarenit s du-
tinkami vyplnenymi kalom (interval C). Vytvaraja cyklus, ktory bol pévodne opisany
v Loferskom pohori.

Lab — 115, j. &. 25, hibka 3996—4000 m.

3 Detail z predchadzajiceho objektu. Vakuola, ktora vznikla potas vynorenia — teloge-

netickej fazy, je vyplnend niekolkymi generdciami do d&ervena sfarbeného kalu.

MladS$ie z nich st oddelené kdérkami kalcitového tmelu.

Lab — 115, j. €. 25, Opton, zvid&ienie 3,4 x.

Fenestrovd a puklinovd porozita v dachsteinskom vapenatom dolomite vyplnena

kalcitovym tmelom. Na bédze fenestrového péru sa nachadza kal v geopetdlnej pozicii.

ZvySok poru bol vyplneny tmelom v dvoch generaciach.

Lab — 115, j. &. 23, vybrus (materidl MND Hodonin), Opton (fotografované v Sikmom

osvetleni s ¢iernym podkladom), zvi&3enie 13 x.

4 Vyplnend fenestrovd a puklinovd porozita. Fenestrovy por je vyplneny dvoma genera-
ciami kalcitového tmelu.

- Lab — 115, j. €. 25, interval 2,4 m, vybrus (materidl MND Hodonin), Opton (dtto obr.
3), zvdd&3lenie 54 x.

5 Vyplnend primdrna aj sekunddrna porozita v dachsteinskom védpenatom dolomite.
V schrdanke gastropéda bola primdrna intrapartikulovd porozita redukovana kalom.
ZvySok poéru bol vyplneny kalcitovym tmelom. Vzhladom na vyskyt vakuolovej poro-
zity v sukcesii je pravdepodobné, Ze schrdanka presla formovym &tddiom porozity.
Pukliny vyplnené kalcitovym tmelom sd ukon&ené na stylolitoch, &o preukazuje ich
vznik predchddzajici tlakovému rozptastaniu.

Lab — 115, j. & 27, hlbka 4122—4125m, vgbrus (materiadl MND Hodonin), Opton
dtto obr. 3), zvédSenie 5,7 x.

w

Tabulka LIX
Typy porozity a poronekrézne procesy

1 Primdrne mezointerpartikulové péry medzi onkolitmi redukované najprv kalcitovym

tmelom a nasledne vapenatym kalom.

KimeridZsko-titénsky onkolitovy vépenec z vysokotatranskej sukcesie, valin z paleo-

génnych zlepencov bradlového pasma, lokalita Pro&, vybrus 3557, zvd&senie 43 x.

Mezointerpartikulové péry medzi oolitmi, nevyrazne redukované kalcitovfm tmelom.

Oolitovy vépenec, sarmat, lokalita Dtdbravka, SEM, zvédé3enie 30 x.

3 Vyplnené depozitné interpartikulové péry v drobnozrnnom polymiktnom zlepenci
(na obr. peletovy vadpenec, ,bazické“ efuzivum). Pory si redukované najskor kalcito-
vym tmelom a nésledne vyplnené kalom.

Sambronské zlepence, lokalita Kozelec, vybrus 4354, zvidcSenie 14 X.

(Z materidlu M. Mi$ika; foto L. Osvald.)

n
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Tabulka LX
Typy porozity a poronekrbozne procesy

Obr. 1 Poronekr6zne procesy v krinoidovom vapenci. Interpartikulované pory medzi
kolumnéliami boli redukované syntaxidlne dorastajicim kalcitovym tmelom. ZvySkové
pOry vyplnil karboné&tovy kal.

Krinoidovy vapenec liasu-dogeru. Valin z paleogénnych zlepencov, lokalita Maly
Lipnik, v§ybrus 3563, zvéd&senie 19 x.

Obr. 2 Eogeneticky, fibrézny tmel vypliujaci interpartikulové poéry. ZvySkovy pri-
marny pbér je vyplneny s&asti kalom a né&sledne Kkalcitovym tmelom (geopetédlna
Struktara).

Veternicky véapenec, lokalita Havranica pri Smoleniciach, vybrus 5060, zvécSenie
20 x.

(Z materidlu M. Misika; foto L. Osvald.)

Tabulka LXI
Typy porozity a poronekrozne procesy

Obr. 1 Vyplnena fenestrova porozita v stromatolitovom dolomite—loferite. Na béze
pbrov sa lokdlne nachéadza detrit (geopetalna $truktGra). P6ry st vyplnené dolospa-
ritom.

Strednotriasové dolomity kriZiianského prikrovu, lokalita Zarnovickd dolina, Velka
Fatra, vybrus 1835, zvé&3enie 11 x.

Obr. 2 Fenestrové pory redukované karbonatovym kalom, nésledne redukované ini-
Cidlnym dolomitovym tmelom. Zvy3kové primarne poéry st vyplnené monokry3tdlmi
dolomitu. Strednovrchnotriasovy stromatolitovy dolomit. Valin z paleogénnych zle-
pencov, lokalita Chmelov, vybrus 3578, zvi&3enie 15 x.

(Z materialu M. Misika; foto L. Osvald.)

Tabulka LXII
Typy porozity a poronekrézne procesy

Obr. 1 Vyplnend krytova porozita v lumachelovom vapenci. Priestory ochranemé pred
vyplnenim karbondtovym kalom (d&Zdnikovy efekt), boli pofas diagenézy vyplnené
kalcitovfm tmelom (geopetdlne Struktdry).

Lumachelovy véapenec z havranickych vépencov, lokalita Havranica pri Smoleniciach,
vybrus 4681, zvi&Senie 6 x.

Obr. 2 Interkrystdlova porozita, sdasti redukovand rastom zoné&rneho dolomitu.
Strednotriasovy dolomit kriZfianského prikrovu, lokalita Dem#nova pod LG&kami, vgbrus
2007, zvaddenie 43 x.

(Z materialu M. Misika; foto L. Osvald.)

Tabulka LXIII
Typy porozity, porogénne a poronekrézne procesy

Obr. 1 Vyplnend sekunddrna — formovéd a puklinova porozita. Rozpusténie schréanok
(vznik formovej porozity) preukazuje kalova v§plii v geopetdlnej pozicii. Kalom redu-
kované formy nasledne vyplnil kalcitovy tmel. Poslednym porogénnym procesom v hor-
nine bol vznik otvorengch puklin, ktoré v3ak opét vyplnil kalcitovy tmel.

Kalpionielové vdpence titénu Cor§tynskej sukcesie. Lokalita VrSatec, vybrus 5339,
zvdtSenie 14 x.

Obr. 2 Forma po rozpustenej schrédnke gastrop6da v superficidlnom oolite. Priestor
v ulite bol vyplneny kalom, litifikovany pred, alebo potas jej rozpastamia.

Oolitovy vapenec, sarmat, lokalita Dibravka, SEM, zvé&Senie 50 x.
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Obr. 3 Mezoformy po rozpustenych tlomkoch lamelibranchidtov, redukované kalcitovym
tmelom.

Lumachelové vépence, sarmat, lokalita Orechovo (Bulharsko), SEM, zvid¢Senie 30 x.
Obr. 4 Detail mezoformy po rozpustenom tlomku lamelibranchidta, redukovanej kal-
citovym tmelom.

Lumachelovy vadpenec, sarmat, lokalita Orechovo (Bulharsko), SEM, zvdcéSenie 30 x.
(Z materidlu M. MiSika; foto L. Osvald.)

Tabulka LXIV
Typy porozity, porogénne a poronekrOzne procesy

Obr. Vyplnené poéry po rozpustenych sadrovcovych konkrécidch. Formové Stadium
preukazuje kalova vyplii v geopetdlnej pozicii. Kalom redukované pobry mésledne vy-
plnil dolomitovy tmel. Podla vztahu vyplne v puklindch a pOroch moZno kon3tatovat,
%e pukliny vznikli a boli vyplnené tmelom v Case existencie p6rov (puklina presekava
mikritovii vyplii formy, ale uZ mie sparitovi vyplii, vpravo dolu).

Strednotriasovy dolomit kriZfianského prikrovu, Valaskd Beld — Skripova dolina,
vybrus 1625, zvdcSenie 5,5 x.

Obr. 2 Vyplnend porozita po hrabani v karbondtovom kale. Chodbi¢ky po ¢&ervoch,
pravdepodobne subhorizontdlneho priebehu boli redukované a vyplnené kalom, zbytkové
pOry vyplnil kalcitovy tmel (geopetdlne $truktary).

Cervené véapence liasu kriZfianského prikrovu, lokalita Slovenska ILup&a — tdolie
Drienkyne, vybrus 6355, zvi&Senie 11 x.

(Z materidlu M. MiSika; foto L. Osvald.)

Tabulka LXV
Typy porozity, porogénne a poronekrdzne procesy

Obr. 1 Puklina vyplnena viacerymi generdciami kalu a kalcitového tmelu (geopetdlne
Struktary).

Hal3tatsky védpenec zo silicika. Lokalita Silickd Brezovad vybrus 2676, zvdcSenie 11 x.
Obr. 2 Dutina s viacerymi etapami porogénnych a poronekréznych procesov. Po ob-
vode pukliny marastol ako 'prvy inicidlny kalcitovy tmel. Nasledne vyplnil redukovani
dutinu karbonatovy silt a jkal. Puklinu prenikajicu vyplnenou dulinou redukoval
najskor inicidlny tmel, masledovany siltovou wypliiou. Zvy3kovy puklinovy pér vyplnil
kalcitovy tmel.

Oxfordské pririfové védpence, lokalita VrSatec, vybrus 5211, zvédcSenie 14 x.

(Z materidlu M. MiSika; foto L. Osvald.)

Tabulka LXVI
Typy porozity, porogénne a poronekr6zne procesy

Obr. 1 Vyplnenad puklinovd porozita. Syngenetické pukliny sG vyplnené v spodnej
C¢asti karbondtovym kalom. V meredukovanej c¢asti pukliny nésledne wvykrystalizoval
kalcitovy tmel. Laminovany vdpenec — vyplii dutiny v kelovejsko-oxfordskom vépenci.
Lokalita Kostelec, vybrus 8829, zvid¢senie 6 x.

Obr. 2 'Vyplnend wvakuolovd porozita. Vakuola — pOr po meselektivnom rozpadtani,
bol majskér redukovany dolomitovym inicidlnym tmelom a mésledne wvyplneny kalom.
Hlavny dolomit cho&ského prikrovu, lokalita Baba pri Svite, wvybrus 1844, zvic3enie
i1 %
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