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The nature of unconformities in the Upper
Devonian —Lower Carboniferous condensed
sequence in the Holy Cross Mits

tl
Disconformity between the Givetlan {1 ost Frasmian ?) and fthe Famennian
is the only one caused by a tectonic uplift and abrasion. Other diastems were
related to submarine mondeposition; their lateral extension is varlable and.rather
limited, and their equivalent marine, often pelagic sediments occur in the neighbor-
hood.

INTRODUCTION

The so-called Kadzielnia Reef, southwestern part of the Holy Cross
Mts, Central Poland, is the easternmost Central European carbonate
complex resembling closely the reef structures of the Rhenish Slate Mis
and Harz. It is covered by the Famennian-Tournaisian sequence displaying
stratigraphic condensation and forming neptunian dykes penetrating the
substrate (cf. Szulczewski 1971, 1973). The sequence is extremely con-
densed in the environs of Galezice, southwestern margin of the Holy
Cross Mis. Czarnocki (1928, 1933) recognized some siratigraphic gaps
both below and within the sequence and referred them to epeirogenic
movements assigned to the Bretonic subphase.
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A new and vast quarry “Ostréwka” has recently been situated (Fig.
1) &t the westernmost range of the Galezice Hills (southern limb of the
Galezice syncline) making possible detailed investigations at the Devonian/
/Carboniferous boundary. Furthermore, the use of conodonts permitted
much more precise stratigraphy than that existing previously. Then, one
can further evaluate stratigraphy of the condensed sequence, causes for
the stratigraphic gaps, and the Carboniferous/Devonian relationship.

The present paper deals only with a single selected problem involved
in development of the condensed reef-cover, and only within a small
part of its original geographic range. In all its bearings, the condensed
sequence will be synthetically considered in a separate paper.

E=1s
4
3
. oo, , (M2
SO ik

Fig. 1
A — General map of Poland; B — general outline of the Holy Cross Mis (I Paleozoic
core, 2 Mesozoic margins; indicated are ihe discussed Upper Devonian/Lower
Carboniferous localities) o
©— geological sletch map of the Galezice Hills, southern limb of the Galezice
syncline (after Zakowa 1974, Fig. 1; simplified and modified) :
1, Amphiporoid Limeptones (Givetian or lowermost Frasnian), 2 Famennian and ,Lower Culm”

(Tournaisian), 3 Carbomiferous Limestone (Upper Viséan), 4 ,,Upper Culm” (Upper Vigéan),
: 5 Permian '

STRATIGRAPHIC FRAMEWORK

‘The Upper Devonian-Lower Carboniferous condensed sequence over-
lies bedded Amphiporoid Limestones (Fig. 2). The latter deposits are
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commonly attributed to fthe

continucus cephalopod-bearing Famennian limestones.
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Fig. 2. Stratigraphy of the Devonian-Carboniferous seguence in the Galezice syncline

LITHOLOGY: 1 limesbones,

2 marls

cherts, 5 siltstones and sandstones

and marly limestones, 3 shales, 4 radiolarian

In the environs of Galezice, the Lower Carbonifetous is fripartite

(Fig. 2); it consists of the
and Upper. Culm. Only
limestone intercalations 'and shows a considerable
tion. Hence, this is ‘the only Carboniferous ‘memb
condensed’ sequence representing

so-called Lower

Culm, Carboniferous Limestone,
the lowermost part of the Lower Culm comprises
stratigraphic condensa-
. er making part of the
& clearly "distinct stage of the fscies-
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-tectonic development of the area. The entire Lower Culm is assigned
to the Tournaisian. The both overlying.lithostratigraphic umits belong
a]ready to the Viséan. The stratlgraphy is, however, to be considered in
more details in order fo determine properly the position and napure of
the stratigraphic gaps.

AMPHIPOROID LIMESTONES

The Amphipordid Iimestones underlying the Famennian or, locally, the Tour-
naisian were aftributed by Czarnocki (1928, pp. 66, 59; 1933, p, 32; 1947, p. 14) to
the Middle Devonian or more precisely to the Givetian. This inferpretation is
also generally accepted in geological mapping of the area.

However, judging-from the stromatoporoids and associated corals (the latter
fossils mon-iltustrated), Kafmierczak (1971, p. 19) assigned ithe limestones of Ostréw-
ka hill to his Upper Sitkéwka Beds corresponding to the lowermost members of
the Frasnian.

According to Kaimierczak (1971), the stromatoporoid limestones exposed in the
quarry “Panek” at Bolechowice do also represent the Upper Sitkéwka Beds; whereas
Rédkowska . (1053, p. 8) recorded khe rugose worals Pachyphyllum lacunosum and
Tabulophyllum priscum from ‘those strata, regarded as indicative of “Yhorizen
supérieur du Frasnien”. This casts into doubt the attribution of all the stromatoporoid
limestones of the “Pamek” quarry to the Upper Sitkéwka Beds; or else the
stratigraphic position of the latier unmt is to be considered as aﬂ: least partly higher
than claimed by KaZmierczak (1971). ’

Occurrence of any higher members of the Frasnian art Osd:r(ywka seems im-
probable. Possibly, equivalents of the limestones with the Upper Frasnian corals
from Bolechowice have been eroded here.. On the other hand, the stratigraphic
value of stromatoporoids studied by Kafmdierczak (1971) appears limited because
those Tossils have not been used to determine any of the recently mposed positions
of the Givetian/Frasnian boundary.

Then, the stratigraphic position of the Amphiporoid Limestones of Ostréwica
hill and other Galezice Hills remains unclear. In fact, the problem of the Givetian/
/Frasnian boundary ds still to be finally solved in the Holy Cross Mis (cf. KaZ-
mierczake 1971, p. 21). The difficulties arise both from the scarcity of guide fossils
due- to the lithofacies at the Middle/Upper Devonian boundary, and from the lack
of any generally accepted definition of the latter boundary (cf. also Sm]czewskl
1971).

FAMENNIAN

The Famennian thinness in the Galezice Hills .(not more than 3—4 m) is its
characteristic feature (Czarnocki 1916, 1828, 1947). Despite so strong condensation,
the section is comsidered to be biostratigraphically comtinuous, as there is full suc-
cession of the standard biostratigraphic mones based mpon both the cephalopods
{Czarnocki 1928, 1847) and conodonts (Wolska 1867, Szulczewski & Zakowa 1976).
In all the insofar investigated sections (Wolska 1967, Nasilowski 1975, Szulczew-
ski & Zakowa 1976), the Famennian starts in the Galezice Hills with the Upper
Palmatolepis marginifera Zone corresponding fo the zone dollle (cf. Szulczewski
& Zakowa 19786, p. 65). In all the sedtions, a stratigraphic gap occurs in the underly-
ing part of the Famennian, recorded already by Czarmocki (1828, 1947). The only
significant within-Famennian gap occurs in the sections of the Beséwka hill and
Ostréwka hill investigated originelly by Wolska (1967) and covers the Polygnathus
styriacus ‘Zomes; the gap was discovered during the recent stratigraphic revision
(Szu.lxczewski n& stmvwa 1976  p. 55, Tab. 1), Nevertheless, the Polygnathus styriacus
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Zopes occur locally in the eastern part of the Galezice Hills, developed not worse
than the other zones (Swulczewski & Zakowa 1976, Fig. 3). Moreover, siratigraphic
admixtures of the fauna of Polygnathus styriacus Zones occur commonly in the
Lower Bispathodus costatus Zome (cf. Szulczewski & Zalkowa 1976, p. 56, Tab. 1).

The Famennian exposed in the “Ostr6éwka” quarry is largely different from
the above characteristics. In fact, only the easternmost section of the quarry, situated
near Todowa ‘Grzaba hill, resembles somewhat the pabtern typical of the Galezice
Hills, as i starts with the Upper Palmaitolepis marginifera Zone. The Famennian
disappears westwards and the Amphiporoid Limestones border directly with the
Carboniferous. In ‘the westernmost part of ithe quarry, the Famennian appears
once more but it is only 25 cm thick. This extreme thinmess could result from
either a uniform reduction in thickness of particular zones (be this associated with
. occurrence of mixed faunas or not), a diastem faotor, or else an erosion or corrosion
from above acting before fthe Culbn sedimentation. Actually, ¢he considered Famen-
nian section consists of but two limestone beds separeted with a shale intercalation.
The lower bed comprises conodonts indicative of the Upper Scaphignathus velifer
Zoue, while the upper one is to be assigned to an unidentified Bispathodus costatus
Zone (Fig. 3). None of the beds comprises siratigraphically mixed comodonts. Then,
the striking reduction in thickness reflects: (1) sedimentation onset in the Upper
Scaphignathus velifer Zoue, that fs later than elsewhere in the Galezice Hills, (if)
internal stratigraphic gap comprising the [Polygnathus styriacus Zones, and (1)
decreased thickness of those zones Tepresented in the section. One may conclude
that the reduction in thickness did not result from any subsequent pre-Carboniferous
degradation;- it is due to fthe increased condensation and diastem factor.

TOURNAISIAN

Recent observations on the exposed Devonian/Carboniferous boundary confirm
the results of Czarnocli (1928, p. 56) who conceived the Lower Culm {= Tournaisian)
sequence as bipartite. The lower part of the sequence consists of green and cherrish
clayey shales intercalated with compact limestones comprising a poor but characte-
ristic fauna, namely “Glyphioceras {cf. fasciculatum), Phillipsia (ex gr. aequalis), and
Cyrtosymbole (Varibole)’. Those strata are overlaid by black clayey shales infer-
calated with lydites. Czarnocki (1928, p.-55) found also a stratigraphic gap above
the beds with Wocklumeria, comprising the Gattendoriia Stage (“Stufe”); he followed
0. Schindewolf in assigning the latter umit to the Famennian. Czarnocki (1828, p.
55) did certainly regard the gap as a local phenomenon mot necessarily implying
the Gatfendortia Stage &0 be lacking also in the neighborhood.

Subsequent investigations idid mot significantly contribute to the Tournaisian
stratigraphy in Galezice area. The lower part of the Lower Culm, that is the green
and cherrish clayey shales intercalated with limestones, was not observed and
became forgotten (Zakowa 1970, 1971). iAdditional fossils found tin those strata
(Orbiculoidea tornacensis Demamet and undescribed ‘spores) lack any considerable
stratigraphic value eventhough Zakowa (1970, p. 9; 1971, p. 12) considered them
as indicative of the Upper Tournaisiam, higher than the Gattendorfia Stage. More
recent investigations at fthe Devonian/Carboniferous boundary, conodont studies
including (Wolskla 1967, Szulczewski & - Zakowa - 1976), did also mot record the Gat-
tendorfia Stage.

. However, Na_s‘ilawsékj- (1975) documented recently with conedonts the Gatténdortis
Stage in the western part of the Galezice Hills, by Todowa Grzgba, that is just

in dlose meighborhood of khe “Obtréwka” quarry. The stage is réepresented by
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marly limespones with thin shale intercalations; it is 60 cm thick, It makes a direct
conbinuation of the underlying condensed Famennian from which deposits  the
considered strata differ but in their more marly mature, The conodont fauna id
poor and does not allow to recognize precisely the zonation, Nevertheless, any
considerable stratigraphic gaps can hardly be expected at the Devonian/Carboniferous
bouridary, as fthe conodouts of the Upper Bispathodus costatus Zone are mixed
with the “Protognathodus-Fauna”, while the upper part of the section (cf. Fig. 3)
comprises Siphonodella. :

The Gattendorfia Stage has not been found in the wourse of the recent conodont-
-based biostratigraphic study in the “Ostrowka” quarry. In that quarry, ithe
Amphiporoid Limestones are overlaid directly by the moftled clayey shales inter-
calated with limestones, that is the lower lithostratigraphic unit of the Tournaisian
of the Galezice area (cf. Czarmocki 1828). It is noteworthy, however, that the
unit comprises lange amounts of pyroclastic matter unknown from equivalent sirata
of the area; in fact, Czarnocki (1928, p. 55) observed tuffites at Gatezice but lower
in the section, mamely in the Wodkiumeria Stage. In the “Osiréwka” quarry, the
unit is veriable in thickness but mever exceeds 6. meters. It is usually #ripartite
with the middle part represented by yellow amd rose limestones inftercalated with
shales, whereas limestones are absent from both the lower and upper parts. Locally,
gingular thin caleareous layers or modules may, however, ocour at the base of
the section. The lower part of the umit decreases comsiderably in thickness in
places and the limestone-shale member may even border directly upon the Devonian
(Amphiporoid Limestones). The middle part of the umit approximates 150 em in
thickness and comprises a few limestone infercalations.

The motitled clayey shales intércalafed with limestones overlie usually the thin
(25 c¢m) Famennian, bordering upon the top of the Bispathodus costatus Zones.
However, they locally overlie direcily the Amphiporoid Limestones just as # was
already recorded by Czamocki (1928, p. 58; 1933, p. 32). The conodonts come ex-
clusively from a few Tourmaisian calcareous intercalations. The most significant
stratigraphically fauna derived from tintercalations close to the fop of the Devonian,
namely from 70 em and 20 am @bove ithe latter boundary in two sections, respecti-
vely. In both the cases, the fauna comes from the second lowermos{” Tournaisian
intercalation and indicates the Scaliognathus anchoralls Zone. When compared to
the conodont succession of Belgium (Groessens 1974), the investigated fauna cor-
responds to the Doliognathus latus Subzone, that is the lowermost subzone in the
tripartite subdivision of the Scaliognathus anchoralis Zone. The more diverse of
the two samples comprises alt- the forms typical of the Subzone, including:

Doliognathus latus Branson & Mehl .

Dollymae bouckaerii Groessens —, Scaliognathus anchoralis Brankon & Mehl
Hindeodella segaformis Bischoft : o
Gnathodus antetexanus Rexroad & Scott

G. delicatus Branson & Mehl

G. semiglaber Bischoff

Polygnathus communis communis Branson & Mehl

Pseudopolygnathus triangulus trianguius Voges

P, triangulus pinnatus Voges

Scaltogndthus anchoralis Branson & Mehl

One may. then conclude that the base of the lower lithostratigraphic unit of
the Tournaisian of Gelezice area occurs most probably within the Scaliognathus
anchoralis Zone corresponding fo the zone Tn3c of the Belgian zomation scheme
and hence, rather clogely to the top of the Tourmaisian. Thus, the stratigraphic
gap below the Tourmaisian comprises at its maximum (Fig. 3) the entire Frasnian
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(or its large part), entire Famennian, sirata with the “Protognathodus-Fauna” (ap~
proximate eguivalent of the zone Tnla), and most of the Tournaisian, This i& the
largest gap found in the condensed sequence above the Devonian carbonate platform

of the Holy Cross Mis.
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Fig. 3. Hiatuses in some selected profiles of the Upper Devonian — Lower Carboni-
: ferous condensed sequence in the Galezice syncline :

Data from Todowa-Grzgba hill based on Nasilowski (1976, reinterpreted), from Besbowka bhiil

on Walska (1967, reinterpreted by Szulozewskl & Zakowa, 1976), and from the gouth-east part

of the Galezice Hills on Szulczewski & 2akowa (1976) ’

1 deposits, 3 non-deposition, 3 abrasion, 4 determinable biostratigraphic boundaries, 5 conodont
' admixtures derived from older zomes
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SEDIMENTARY DISCONTINUITIES AND THEIR
PHYSICAL MANIFESTATION

Czarnocki (1928, 1933) found two main stratigraphic gaps in the con-
sidered sequence in Galezice area, namely (i) between the Middle Devon-
ian and the Famennian beds with Prolobites, and (ii) between the -upper
beds with Laevigites or even the Middle Devonian and the Lower Culm.
Originally, Czarnocki (1928) conceived the latter gap as occurring above
the Wocklumeria Stage; however, he reinterpreted subsequently the local
stratigraphy basing upon the cephalopod fauna (Czarmocki 1933, p. 31)
and transferred to ‘the Laevigites Stage {(doVf) the strata assigned pre-
viously to the Wocklumeria Stage. The gaps were interpreted as reflect-
ing transgressions of the overlying deposits, and referred to epe1rogenw
uplifts corresponding to the Bretonic orogenic subphases.

The present conodont-based biostratigraphic investigations result in
making the image of the geological structure more complex (Fig. 3) but
nevertheless, not in changing its fundamental ohamctemstlcs

GIVETIANY/FAMENNIAN DISCONFORMITY

The Famennian to ‘Givetlan relatiomship in the Galezice Hills wag variously
interprefted in the geological literature, Czarnocki (1928, 1947) regarded the contact
as sedimentary, whereas Kwiatlowski (1959) claimed it fo be of fectonic nature.
The present author supporied the former opinion because of the following reasomns:
Firstly, the Famennian starts with the same conodont zone (Upper Palmatbolepis mar-
ginifera Zone) attaining but some tens centimeters in thickness, over a distance of
some 2 km; one can hardly expect that a longitudinal fault cuts down the Frasnian
and lower pant of the Famennian so precisely (Szulczewski 1871, p. 77). Secondly,
the deposits of the Palmatolepis marginifera Zone form in places small neptunian
dykes penetrating the Amphiporaid Limestones (Szulczewski & Zakowa 1976, p. 85).

The contact of the Amphiporoid Limestones with the Famennian, as exposed in
the “Ostrowka” guarry, does mot ounly confirm fhat opinion but also it throws much
light on the causes for the siratigraphic gap between the Givetian and the upper
part of the Famennian. -

There 48 no angular conformity between the Amphiporoid Limestones and the
overlying Famennian and/or Lower Carboniferous (Fig. 4). The weil bedded Amphi-
poroid Limestones are slightly bent and cut by a flat even surface. The Famennian
and Culm are bedded parallel to the unconformity surface. Then, the relationship
of the Famennian — Lower Carboniferous sequence to the underlying Amphiporoid
Limestones is of disconformity type. The Givetian top surface does usually not
display any peculiarities. In places, however, corrosion cavities coated with ferrum
oxides and filled with Famennian limestones penetrate the bedrock down to 15
centimeters. The smooth surface separating the Famenmian dérom the Givetian is
also sometimes covered with brownish ferroxides. Neptunian dykes occur but excep-
tionally; however, small cavites filled with intermal sediments occur Tocally down
o some 25 ¢m below and hence appear related to the unconformity surface. Even-
though both the Givetian and Famennian deposxrbs are marine limestones, they are
clearly ditferent in facies.

The uppermost portion of the ‘Amphiporoid Limestores  takes appearance of
micritic limestones avith inabundant fossils. Some ‘amphiporoids. may occur up io
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Western part of the quarry “Ostréwka” at the Galezice Hills

Visible is disconformity between (1) the Amphiporoid Limestones (Givetian or

lowermost Frasnian) and (2) the uppermost Tournaisian (Scaliognathus anchoralis

Zone). In other places, the lenses of the Famennian overlie the disconformity surface
below the Tournaisian
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the disconformity surface. There are some intercalations of calcareous laminites
among the micritic limestones and fine calcarenites, passing in places into fine
stromatolites. Thus, the Amphiporoid Limestones underlying the uneconfornity  sur-
face are certainly of shallow-water origin; actually, the sedimentary environment
could even-be intertidal zone. .

In contrast, the Famennian is represented by dark-grey micritic limestones
with abundant crinoid detritus and clymenid shells. The large amoiunts of crinoid
matter make the rock different from the typical pelagic “Cepha'.lopoden-&a]nk”.

One might wonder whether the unconformity «does occur between the Givetian
and the Famennian, or higher in the section, that is between the Famennian and
the Culm. In fact, the Culm overlies in places directly the Amphiporoid Limestones
(Fig. 4), the contact being sedimentary. Nevertheless, cne may recall the occurremnce
of a thin Famennian cover also fn areas where the Amphiporoid Limestones are
degraded more considerably than usually, which indicates clearly ‘that the uncon-
formity surface is, indeed, below the Famennian. Furthermore, there is the largest
stratigraphic gap in the sequence mssociated with the most dramatic change in facies
at the Givetian?/Famennian boundary. ] ’

. One may claim ¢hat the disconformity resulted from an uplift following the
shallow-water sedimentation of the Amphiporoid Limestones. This would be a local
block-type uplift causing but a slight tilting of the Amphiporoid Limestones. An
emersion could take place although a possibility of shallow submarine origin- of
the disconformity cannot be rejected.

The thickness of abraded deposits can hardly be estimated. As judged from
a geometric reconstruction of the folded Amphiporoid Limestones, at least 10 meters
of the rocks have been taken woff in places. However, ‘the uplift is oot precisely
situated in time. In some sections (Fig. 3), the gap is at least partly related to non-
deposition instead of abrasion. This is evidenced by the onset of the Famennian sedi-
mentation in the Upper Scaphignathus velifer Zone here and there, whereas in
a close meighborhood the sedimentation of similar cephalopod limestones started at
the same flat depositional surface much earlier, namely. in the Upper Palmatolepis
marginifera Zone. Thus, some areas (Fig. 3) of the unconformity surface represented
nondepositional surfaces at least since the Upper Palmatolepis marginifera Zone
through the Upper Scaphignathus velifer Zone. Possibly, such conditions extended
earlier, just after the “inundation” of the unconformity surface, all over the inves-
tigated area. If mot, the Upper Frasnian could be stratigraphically condensed, as it
is at the adjacent hill of Miedzionka. Thus, the extent of the pre-Famennian degra-
dation might actually be much less than it appears, owing %o stratigraphic conden-
‘gation and nondeposition preceding the possible emersion. :

FAMEN!NIAN DIASTEM AND RELATED PHENOMENA

The Famennian diastem occurs in the (Polygnathus styriacus Zones. In fact,
there is a comtinuous succession of the biostratigraphic zones in the eastern Galg-
zice Hills (Szulczewsisi & Zakowa 1976); aft Bes6wka and Ostréwka, the conodonts of
the .Polygnathus styriacus Zones occur only as 8 stratigraphic admixture in the Bi-
gpathodus costatus Zones (cf. ‘Wolska 1967, as reinterpreted by Szulczewski & Za-
kowa 1976), although a possibility of sampling the zonal boundaries cannot be reject-
ed (cf. Szulczewski & Zakowa 1976, p. 66); there is a hiatus or shaly parting in the
westernmost part of the “Ostréwka” quarry, as indicated above, The phenomenon
is not manifested physically and hence, #t can be demonsirated exclusively with
the biostratigraphic method. In particular, the hiatus comprising at least three stan-

dard conodont zones is represented physically by a mere bedding plane and/or’ ghaly



292 MICHAL SZULCZEWSKI

intercalation. When considered in dynamlc terms, this IS a completely hidden hiatus
of Hadding (1958).

The argillaceous layer seqparallmg the limestone beds attributed to the Upper
Scaphignathus velifer and the Bispathodus costatus Zones respectively, might also
be regarded as a calm-water residuum after a submarine-corroded calcareous sedi-
ment (cf. Hadding 1958, p. 61); or even more plausibly as an effect of a fiear-cessa-
tion of lime mixi production for a long #ime, representing thus near-diastemic con-
ditions (cf. Heckel 1972, p. 26). However, the conodont absence from the layer would
then be hardly explainable, since conodonts might be expedted to occur more abun-
danfly in the clay tham in the adjacent limestones due to the lower accumulation
rate of clay. In fact, the considerable chemical resistance of phosphatic conodonfs
maltes implausible a hypothesis of corrosion-induced dissolution. On the other hand,
conodonts could also be mechanically washed off to some contemporaneous or
slightly younger areas of calcareous sedimentation. This hypothesis is, indeed, supp-
orted by the occurrence of ithe conodonts of that age admixtured to younger zones
in some sections (Flig. 3).

Be it one way or amother, the restricted geographical spread of the within-
-Famennian diastem indicates that it resulted from a pattern of some chemical or
mechanical factors instead of tectonical uphﬁ Then, thig is a submarine nondeposi-
tion gap (Fig. 8).

DEVONIAN/TOURNAISIAN DISCONFORMITY

Geometrically, the boundary between the Devonian and the Tournaisian (start-
ing with the Scaliognathus anchoralis Zone) is of disconformity type, In fact, the
Tournaisian is bedded paralle]l to the boundary, while it borders upon either the
Amphiporoid Limestones, or the Bispathodus costatus Zone of the Famennian.

Czarnocki (1928) referred the hiatus between the Famennian or Middle Devonian
and the Lower Culm to epeirogenic Bretonic movemenis of the Nassau subphase and
to the Culm transgression.

Actually, however, it appears improbable that the disconformify resulted from
a typical succession of emersion, abrasion, amd transgression. The variability in
thickness of the underlying Famennian js nof caused by any subsequent degrada-
tion but by a variation in condemsation and diastem factor intdensity. The Culm rests
upon either the Amphiporoid Limestones, or the Famennian Bispathodus costalus
Zones but never upon any lower zone of ithe Famemnnian, There is mo evidence of
any pre-anchoralis abrasion affecting the Famenmian; whereas the local sedimentary
contacis between the Tournaisian and the Amphiporoid Limestones are probably
related to some pre-Famennian abrasion and 4o the original absence of Famennian
deposits from some areas. In fact, those places with Famennian rocks lacking at all
do not make any elevations of the pre-Tournaisian substrate; the unconformity
surface is flat. One may conclude that these are nondeposition areas pe:rs:sting at
least throughout the entire Famenhian (Fig. 3).

The only physical manifestation of the mondeposition bediore the Scaliognathus
anchoralis Age is in the form of ferrugineous pavements covering the top surface
of the Givelian, and red hemaltitic impregnations in the top part of the Amphiporoid
Limestones. There is no peculiar microrelief at the unconformity surface to evidence
amy corrosion.

The universal in the Galezice Hills (except of the section by Todowa Grzgba)
absence of strata with the “Protognathodus-Fauna” and of the lower part of the
Tournaisian (all the zones below the Scaliogmathus anchoralis- Zone; cf. Groessens
1974) does also appear related to submarine nondeposition.
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The hypothesis recalling gubmarine nomdeposition without any emersion and
abrasion to explain the disconformity between the Devonjan and the Scaliognathus
anchoralis Zone is also additionally supported by the pelagic or aimost pelagic na-
ture of both the Famennian and Tournaisian deposits gecumulated probably in deeper
parts of the photic zone, and by the pelagic nature of dhe sirata equivalent to the
gap as obeerved in adjacent sections.

Then, some misunderstanding may follow from the iferm Lower Culm transgres-
sion over the Wocklumeria Stage or the Middle Devonian, as introduced by Czar-
nocki (1828, p. 58; 1933, p. 32). Actually, the term recalls the Culm to Devonian
relationship and it is meant to designate but the hiatus separating them. What is
meant is only the appearance of deposits. It does not reflect any actual marine
transgression, since the Famennian gedimentation, the nonsedimentation resulting
in the hiatus, and the Culm sedimentation took all of them place under submarine
conditions; and wnoreover, the hiatus itself did not result from any regression.

The causal relastionship of the hifatus and Lower Culm “transgression” o epeiro-
genic movements, as claimed by Czarnocki (1928, p. 58), does also appear doubtful.
One must mot recall any uplift to account for a disconformity. In contrast, the
lithology at both the sides of the considered disconformity surface indicates succes-
sive deepening of the basin,- while the Tournaisian facies development lead even-
tually do the formation of radiolarian cheris and the replacement of carbonate sedi-
mentation with clayey one. The problem of a considerable change in facies at the
Devonian/Carboniferous boundary broadly meant appears to be a regiomal one
and hence, caused by much more universal processes than local epeirogenic mo-

With the above argument taken into account, one may also consider the De-
vonian/Carboniferous boundary at Galezice; in fact, the idatier problem appears
somewhat cloudy and is usually treated in terms of “transition of the Devonian into
the Carboniferous” or the ocurrence of “transitional beds”. Actually, three basic
points are o be considered: (i) presence or absence of full succession of the standard
biostratigraphic units at the Devonian/Carboniferous boundary (problem of biostra-
tigraphic continuity); (if) presence or absence of a considerable change in facies
at the boundary (problem of facies continuity); and (i14) relationship of possible dis-
~ continuities to subsequent tectonics.

In most sections, continuous succession of the conodont zones ranges up to the
Middle Bispathodus costatus Zone; whereas higher zones, up to the Siphonodella
Zones, are usually considerably condensed or absent at-all due fo local diasters.
The taxa indicative of the “Probognat-hodus-\li‘auna” jmterval occur in bui a single
sample taken at Todowa ‘Grzaba and comprising also conodonts of the Bispathodus
costatus Zone. There are also the Siphonodella Zones at Todowa Grzaba.

At the Devonian/Carboniferous boundary, a sharp change in lithology occurs
exclusively in sections where it is accentuated by a hiatus. In more complete sections,
there is but an increase in marly matter content at the boundary. Over the carbonate
platform (Fig. 1), limestone intercalations range commonly up to the Siphonodella
triongula inaequalis Zone (Bolechowice, Dalnia, Miedzianka, Jablonna) and even to
the Scaliognathus anchoralis Zone at Ostréwika hitl; while radiolarien cherts appear
but higher in the section. : ;

The stratigraphic gaps at the boundary resulted from subaqueous nondepo-
sition. Then, the replacement of ealcareous sedimentation typical of the Upper
Devonian with clayey-siliceous sedimentation in the upper part of the Tournaisian
was not caused directly by any tectonic uplift; in contrast, it resulted from a renew-
ed subsidence following previous long-term tectonic stability. In the Tournaisian,
the submarine threshold formed at the basement of the carbonate platform had
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drowned; thereafter, the Lower Culm dine-grained clastic sedimentation started in
the area due fo an increase in morphological gradient in marginal portions of the
basin.

LOWER CULM/CARBONIFEROUS LIMESTONE BOUNDARY

Czarnocki (1928) regarded the Lower Culm as the Tournaisian higher than the

Gattendorfia Stage, and the Carboniferous Limestone and Upper Culm as the
Viséan. Later investigations of various fossil groups of the Carboniferous Limestone
demonstrated that the unit represents but the upper ; part of the Viséan (cf. Czar-
‘niecki & al. 1965; Fedorowski 1971; Zakowa 1971, 1974; Czam1eek1 1973), evend;hough
there is no unanimity as to its precise age.
_ The mew stratigraphic attribution of the Carboniferous Limestone and .at the
same time, the persistence of the opinion assigning the Lower Culm to the
Tournaisian implied a biatus between both the units, comprising the lower part
of the Viséan. As judged from the goniatites (Czarniecki 1973, Zakowsq 1974), the
Carboniferous Limestones starts with the Goniatites crenistria Zone . (Goun) equi~
valent to the Belgian zome V3b. If so, the hiatus comprises the zones V1 through
V2a. According o Zakowa (1870, p. 20), the hiatus resulted from the tectonic nature
of the contact between the Lower Culm and the Carboniferous Limestone.

The age mttribution of the Carbomiferous Limestone is, indeed, documented
with diverse fossils; in comtrast, the assignment of the Lower Cullm of Galezice
ared fo the Tournaisian js substantiated with but a few fossils derived almogt
en'tarely from the base part of the unit. And yet the Lower Culm aftains at least
60 m in its maximum thickness (Zakowa 1971, p. 12). One can hardly accept any
stratigraphic attribution of the umit based upon tossﬂs coming emclumvely frrom
its lower part.

. The present study does mnot supply any data finally solving the problem of
the geological age of the top part of the Lower Culm. One may bat claim that
since the Lower Culm starts with the Scaliognathus anchoralis Zone. (i.e., the
uppermost Tournaisian), the upper part of the Lower Culm (i.e., that one with
the radiolarian cherts) is already to be attributed to the Viséan and therefore, there
is mo significant iriatus between the I.ower Culm and the Carboniferoys Limestone.
Slight tectonical reductions can, of course, be expected at the Lower Culm/Carboni-
ferous Limestone boundary because of their differential competence; nevertheless,
those reductions should not be so considerable as they are commonly thought to be.

REMARKS ON REGIONAL CORRELATION

Other serious difficulties arise when correlating the section of the
Galezice Hills with other sections of the Holy Cross Mts. According to
Zakowa (1970, Tab. 1; 1974, p. 7), the Tournaisian of the Galezice Hills
is represented entirely by the Zargby Beds comprising 'radiolarian
cherts. As shown both by Czarnocki (1928) and the present study,
the lower part of the Lower Culm is actually represented by mottled
clayey shales intercalated with limestones and hence, it resembles
in lithology the Radlin Beds rather than the Zargby Beds. The Radlin
Beds bave been distinguished by Zakowa (1970, Tab. 1) at Bolechowice
where they comprise the conodont fauna indicative of the Siphonodella.



DEVONIAN/CARBONIFEROUS CONDENSED SEQUENCE 205

Zones {cf. Freyer & Zekowa 1967); whereas the possible. Radlin Beds in
the western Galezice Hills start usuaily with the Scaliognathus anchoralis
" Zome. The base boundary of the Zargby Beds is then to be traced much
higher than it was claimed by Zakowa (1970, Tab. 1); maybe, the unit
should be at least partly transferred to the Viséan. _
The precise stratigraphic position of the so-called Tournaisian in
other sections of the Holy Cross Mts appears uncertain, as no conodonts
or goniatites have been found. Then, any stratigraphic correlation is hut
tentative. '

CONCLUSIONS

New observations made at Ostrowka, Galgzice Hills, do generally
confirm the Upper Devonian-Tournaisian lithological sequence as claimed
by Czamocki (1928). However, the better exposures and the use of
conodonts permitted more precise general stratigraphy; on this basis,
the hiatuses are more precisely determined and new inberpretations of
the disconformities are presented.

A few meters thick condensed sequence covering the Amphiporoid
Limestones ranges at its maximum since the Upper Palmatolepis margini-
ters through the Scaliognathus anchoralis Zones. Tts top marks the
ultimate disappearance of carbonate sedimentation replaced with the
deposition of clays and radiolarian cherts.

There are stratigraphic gaps (three at maximum) within the sequence,
varying in both the lateral and vertical range. The first gap occurs always
at the base of the Famennian; it ranges since the Givetian (or lowermost
Frasnian ?) through the Upper Palmatolepis marginifera Zone and locally,
even up to the Upper Scaphignathus velifer Zone. The second gap occurs
within the Famennian and comprises the Polygnathus styriacus Zones;
this is completely hidden hiatus recognizable only biostratigraphically.
The third gap occurs at the base of the Scaliognathus anchoralis Zone;
it ranges down to the Bispathodus costatus Zones or even to the top
of the Amphiporoid Limestones. )

A1 the gaps resulted from processes contemporaneous to the Devonian-
-Carboniferous sedimentation, not from subsequent tectonics. The variabi-
lity in thickness of the Famennian ranging between 3—4 m and 25 cm
{or even total reduction) resulted from internal diastems rather than
from post-Famennian degradation. _ ' _ o

The gaps have insofar been interpreted as a reflection of epeirogenic
uplifts related to the Bretonic tectonics. However, such a nature can
be, indeed; ascribed only to the disconformity between the Amphiporoid
‘Lirdestones and. the Upper Palmatolepis marginifera Zone, displaying



206 MICHAZ SZULCZEWSKI

effects of successive uplift resu;l"hng in a sl1g'ht tilting, emerision (?), and
abrasmtn

_The gaps above the Upper Palmatolepis marginifera Zone do not
show any direct relationship to tectonics. Almost all the standard conodont
zones are locally present in one or another part of the Galezice Hills.
The usually absent Polygnathus styriacus Zones appear nevertheless as
stratigraphic admixtures in higher zones. Only those zones (or the
Polygnathus communis carinus Zone) comprised between the Siphono-
della Zones and the Scaliognathus anchoralis Zone have not been found
in the Galezice Hills. Possibly, however, the latter interval is equivalent
to that part of the ‘section lacking limestone intercalations. There is a
change in facies in the condensed sequence, the cephalopod-crinoid
limestones being successively replaced with true pelagic limestones.

One may conclude that subaqueous regime persisted. in the area con-
hnuously since th:e Palmlatoleupus marginifera ‘Age through the Scaliogna-
thus anchoralis Age and later on. There was a variable, mosaic pattern
of sed1mentat10n and monsedimentation. The nonsedlmenta'tnon was pre-
valent during some time-spans, as e.g. 'the Polygnathus ‘styriacus or
Siphonodella Ages.

The present study of the Upper Devonian and Lower ‘Carboniférous
of the Galezice Hills shows clearly that the simple model “gap means
uplift” and “sedimentation means subsidence” cannot be -uncritically
applied, especially to condensed sequences. In fact; a stratigraphic gap
appears in such sequences as a normal although extreme reflection of
a decresdse in sedimentation rate down to its cessation. The latter process
is expressed in a sequence of biostratigraphic phenomena: condensation
with normal ‘fossil succession, mixed fauna, and finally local diastem.
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NIECIAGLOSCI SEDYMENTACYJINE I ICH GENEZA W PROFILU POGRANICZA
DEWONU 1 KARBONU GAEEZIC

(Streszczenie)

Przedmiotern pracy jest $ciste okreSlenie pozycji, zakresu i przyezyn powsta-
nia luk stratygraficonych w profilu gérego dewonu i dolnego karbonu wzgbrz ga-
lezickich w Gérach Swigtokrzysiich (patrz fig. 1—4). Profil ten wykazuje znaczni
kondensacje stratygraficeng i zawiera kilka luk (patrz fig. 2), z ktérych wasniejsze
byly juz mane Czarnockiemu (1928, 1933); luki pomiedzy wapieniem amfiporowym
a famenem, oraz miedzy famenem @ wyZszym turnejem, Czarnocki swigzat z ezpeno-
genicznymi ruchami brefonskimi.

Nowe wodsloniecia w obrebie kamieniolomu ,,Ostréw!lca” ujawnity, ze tylko fa-
men od wapieni amfiporowych (Eywet lub majnifszy fran) dzieli mieznaczna nie-
2godnosé katowa, zwigzapa z bretonskim wydiwignieciem tektonicznym i abrazja
(patrz fig. 4). Wyinze luki stratygraficene (patrz fig. 3) nie wykazujy bezposrednie-
Bo zwiazku z ruchami tektoniczanymi, lecz spowodowane sa okresami lokalnej niede-
pozycji w Srodowisku podmorskim, Luki te s§ niemal 'w.calofci zastapione obocznie
przez osady wapienne wyksztalcone w facii pelagicznej, lub zawierajace skamie-
nialoéci pochodzenia pelagicznego. Lokalnie i jako kontynuacja facli wilasciwej fa-
menowi wystepuja osady pietra Galttendorfia oraz ,fauna Protognathodus” wy-
mieszana z konodontami z pozioméw Bispathodus costatus. Kolejna luka wystepu-
Je poniZej poziomu Scaliognathus anchoralis, rezpoczynajacego najwyiszy ‘turnej,
a wyksztaloonego jeszcze w facji ilasbo-wapiennej. Wydaje sie zatem prawdopo~
dobne, Ze dzw. turnej w Galezicach moze zawieraé w wyszszej partli talcZe czesé
wizenu, a zatem nie musi byé znacznie starszy od gérnowizefskiego wapienia

weglowego.
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