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KRZYSZTOF MAELKOWSKI

Upper Devonian deposits at Gérno
in the Holy Cross Mts '

L

ABSTRACT: The lithology of the Upper Devionian ' carbonate deposits of the-
envu'ons of iGano, along’ with their oomdon¢ stratlg,ra,phy gave a basis for reco-
gnition of ‘the sedimentation and paleogeography of the region within the Upper,
Devonian basin of the Holy Cross Mts. The tectonic gaps recognized between ‘the
Givetian and Frasnian, as well as between the Devonian and Carboniferous depo-
sits, led to the corredtions in the regional tectonics. Three species of conodonts,
viz. Polygnathus ancyrognathoideus Ziegler, Schmidtognathwus aff. pietzneri Ziegler
and Spathognathodus sannemanmi treptus Ziegler, so far unknown from the De-
vonian of the Holy Cross Mts, have been desaribed.
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_ Generaﬂ strahgraphm fra:mework based on bhe conodonts was p.ve—:
sente'd for the Upper Devoniian deposits of the Holy Cross Mts by Szu1 .
czewski: (1971). The scope of the present contrﬂbutuon is fco apply the.
conedont stratigraphy to a more detailed recogmtuop.of_ tthe. brachyan-,
ticline -of Gérno, having a complex tectonic structure in the central. part
of . the Holy Cross Mts (see Tex-fig. 1; and Matkowski 1971). Most of so
far avaﬂablle data on lthe stratigraphy and fac1es ldewelopm:enft af rbhe:
swe areas of the H‘oﬂy Cross M't.s OSJ;ermradzk.l 1887; Cza;rnodk:l 19.38_
1948; Wo]sjka 1967; Szulczewski 1971), whereas the Carﬁbomfemus depo-
sitg.were investigated by. Zakowa (1962). o
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Fig. 1. Geological sketch map of the cemtral part of the Holy Cross Mts, to show
situation of the investigated area at Gérno (after Szulczewski 1971, Fig, 1. for
the detailed map see Text-fig. 4)

1 Cambrian, Ordovician and. Silurian, 2 Lower and Middle Devonian, 8 Frasnian (fr) and
Famennian (fa), 4 Lower Carboniferous (Culm facles), 5 post-Variscan cover (Zechstein and
Mesozoic)

DESCRIPTION OF CONODONTS

About 120 conodont samples have been taken from the profiles at
intervals of 1 to 2 m. The conodonts were found only in 51 samples,
while the remaining samples yielded negative results!. The conodonts
weTe well preserved and frequently had a basal plate. Particular samples
contained ‘mostly from a few to a dozen or so conodonts and less fre-
quently several scores of them. Samples in which specimens were most
abundant came from the Frasnian detrital limestones. All platform como-
donmts and thiose of the remaining omes which are of stratigraphic im-
portance have been identified. The material collected contains about
700 specimens, among which nine genera and 36 species or subspecies
have been distinguished (Table 1). Three forms, Polygnathus ancyrogna-
thoideus Ziegler, Schmidtognathus aff. pietzneri Ziegler and Spathogna-
thodus sannemanni treptus Ziegler illustrated here (Pls 1—2), have not
so far been known from 'the Devonian of the Holy Cross Mts (cf. Szul-
czewski 1971). The present author’s view on taXonomic (position of
the species identified are in conformity with those expessed by Ziegler
(1958) and Szulczewski (1971).

1 Some samples icontained holothurian sclerites of the genus Eocauding Martin
described by Matyja, Matyja & Szulczewski (1973).
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Correlation of the investigated profiles at Gérno
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1 crinoid limestones, 2 micritic limestones, 3 calcarenites, 4 intraformational breccias, 5 marly limestones, 6 marly shales, 7 wavy-bedded
micritic limestomes, 8 knobby Ymestones, 9 fossiliferous limestones (brachiopods and corals), 10 dolomites, 1I condont samples (symbols
the same as in Table 1), 12 numbers of the investigated profiles (for their location see Text-fig. 4)
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Genus POLYGNATHUS Hinde, 1879

Type species: Polygnathus robusticostatus Bischoff & Ziegler, 1957
Polygnathus ancyrognathoideus Ziegler, 1958
(®l. 1, Figs 5—6, 8 and Pl. 2, Figs 1—2, 4)°
1858. Polygnathus ancyrognathoidea n. sp.; Ziegler, p. 69, Pl. 9, Figs 8, 11, 16—20; and
Text-fig. 7.
1968. Polygnathus ancyrognathotidea Ziegler; Glenister & Klapper, p. 827, Pl, 87, Figs 14—15.
1967. Polygnathus ancyrognathoideus Zlegler; Miller & Cark, p. 915, Pl 115, Fig. 9.

Description. — The specimen without a free blade; platform symmetric or with
a developed lateral lobe provided with a secondary carina; carina straight, com-
posed of several modular teeth; keel and small basal cavity occur on the lower
surface of platform.

Remarks. — The specimen illustrated has a part of pla.t;form broken-off and
the margin of the lateral lobe distinctly rounded.

Ocourrence. — Givetian through the Lower Palimatolepis gigas Zone (Ziegler
1971). The gpecimen under study comes from sample 5/2.

Genus SCHMIDTOGNATHUS Ziegler, 1965
Type species: Schmidtognathus hermanni Ziegler, 1965
Schmidtognathus pietzneri Ziegler, 1965
1965, Schmidtognathus pletznert sp. n.; Ziegler, 1868, p. 686, PlL. 2, Figs 11—25.

Occurremce. — Upper hermanmi-cristatus Zone through lowermost Polygnathus
asymmetricus Zone (Ziegler 1965),

{ Schmidtognathus aff. pietzneri Ziegler, 1965
| (1. 1, Figs 1—2, 9 and Pl. 2, Flg 3)

Description. — The specimen has an asymmetric and flat platform, the widest
in the central part; free blade straight, consisting of fused teeth; camina straight;
basal cavity very large, asymmetrically developed; swollen part of basal cavity
corresponds o the wider, intermal part of plaftform.

Remarks. — The specimen described being a juvenile form, displays a distinct
simdlarity o 'that illustrated by Ziegler (1965, Pl. 2, Fig. 20) considered by him
as a tiransitional to Schmidtognathus hermanmi, from which it, however, differs
in a stronger asymmetry of platformn and basal cavity and in the lack of a distinct
ornamentation. !

Occurrence. — The specimen under study comes from sample Dy

; Genus SPATHOGNATHODUS Bramson & Mehl, 1941 2

Type species: Spathognathodus primus (Branson & Mehl, 1933)
Spathognathodus sannemanni treptus Ziegler, 1958
PL 1, Figs 3—4, 7)
1958. Spathognathodus sannemannt treptus sp. n.; Ziegler, p. 72, Pl. 13, Figs 1—3.

Description, — The specimen has a distinct basal cavity in the central part
of blade; margins of basal cavity without ornamentation; denticles of blade fused,
and of equal height; anterior part of blade laterally bent at an angle of about 80°
————

% In the muliielement taxonomy of conodonts this form is a spathognathodian
(P.) element of the Ozarkodina (Bramson & Mehl, 1833) apparatus (cf. Klapper
1978).
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Occurrence. — Upper Polygnathus asymmetricus Zone. through lower part of
the Amncyrognathus triangularis Zone u(ZLegler 1958) The spemmen under study co-
mes from sample 3. . P

, S STRATIGRAPHY

Most conodont assemblages: collected from particular samples (Table
1) -allowed to determine: their age with an accuracy to one-or two sub-
zones. This provided an adeguate basis “for presenting ‘a stratigraphic:
division of the area (Text-figs 2—4). The range of the profiles described’
Includes ‘the members from the Lowermost Polygnathus esymmetricus
Zone to the undivided Palmatolepis rhomboidea Zone, that is, in, cormeﬂa—

Northern part * Southern part

Palmatolepis
rhomboidea Zone (16)

Upper Palmatolepis
crepida 2one (15)

Upper Palmatolepis
gigas Zone (8,9)_

Lower
:Palmatolepls gigas
‘ Zone " (7)

&

'AncerQnathus triangularis
Zone (6)

.-Mﬂ.ddle & Upper
" Pélygnathus asymmetricus
“'Zone .(4,5) :

Lowermost & Lower Polygnathus
asymmetricus Zone (3)

Fig. 3. Generalized profiles for northern and southérn areas of "'the investigated’
l‘egdon at Gérno.

1 mlcritic umestones 2 dolomites, 3 calcarenites 4 mtratormatxonal brecclas 5 wavy—bedded
mictitic limestones, 6 marly limestones, 7 ° marly shales, 8 fosslliferous’ limestones: (brdchio-
vods and corals), § crinold limestones, 10 knobby lmestones S
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Distribution and frequency of conodonts in the environs of Gérno

Southern part Northern part

Number of conodont zone
Jef. Text-fig. 2/

Number of samplei D, D3 IJ5 D7 D?B Dgi 1 315

6=7 6 6~10 7-8 3 {4-5 6 7 _7-8 7
111151 161 191 B 1 E, EB S, 83 411 24 Z; 661 5315,115/2141 Xl X }{3 X4 X5 X6 LA (}2 Gs A 1B 3/
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1
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7/ H, BZ’, 35,6 !

Conodonts

Schmidtognathus aff. pietzneri . . .
Icriodus symmetricus o ¢ o + o o o of 1 111 4 41
Icriodus nodosusS « o o ¢ ¢ o 4 o4 o4 o 1

Polygnathus decorosus « « « o « + o o 1 9111 4 1 111 242 4 2 5
Nothognathella klapperi « « « « « » i 1 1 1
Aneyrodella rotundiloba rotundiloba
Ancyrodella rotundiloba alata « + « o
Polygnathus asymmetricus asymmetricus 2 i
Polygnathus asymmetwicus ovalis « + o 6 . 1 4 115
Playfordia primitiva o ¢ ¢ s s & o ¢ 10

Anoyrodella gigas » o » ¢ ¢ s 0 . o 1 . 5 8
Anoyrodella buckeyensis . . « . » o 1
Ancyrodella lobata o « s o » 2 o o
Polygnathus brevilaminus o« o « o o o 2 1 .
Ancyrodella curvats « o s s ¢ o s o0 o 111 2
Polygnathus anoyrognatholideus . « « o«
Palmatolepls transitans « « » « o = » i 272 . 5

Palmatolepis punctata ¢ o + « ¢ o o o 2 1 2 . 2
Polygnathus Wehbl o « o o ¢ o o o » of 4 i i1 141114 12 711 1 154
Spathognathedus sannemanni treptus 1
Ioriodus alternatus « « « s o s o ¢ o
Palmatolepis subrecta avrs s ¢ o o « « i1 2 5 11 4 3
Palmatolepds proversa o« « « « » o o . .
Palmatolepis hassi o« o o o o o0 » of 23113 4
Ancyrognathus triangularis . . . . . ' 4 214 214 :
Palmatolepis gigas o+ o+ o o o« ¢ o 4 o 1
Palmatolepis follacea s o + ¢ « o & o .

Ancyrodella nodosa « « + 5 ¥ o« s o0 e 3 2 414
Nothognathella typlcalis . + o s o » 1
Palmatolepis unicornis o ¢ o o v s o ) 1
Palmatolepis glabra glabra .+ » « « » ! & 7]2
Palmatolepis minuta minuta: « +.¢ «

Nothognathella sublacvis o + o o « o 1
Polygnathus glaber gla.be:'r s 8 s e s 4
Palmatolepis subperlobata o « & » o o 1
Palmatolepis rhomboidea ¢ o o o o v o ! X 1
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Place of sampling in the profiles and numerdical symbols of conodont zones shown in Text-fig. 2
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tion with cephalopod zones, from do I to do II. Due to the lack of the
outcrops of certain parts of the profile and not always precise dating of
samples with a low conodont frequency, the author did not succeed te
separate all conodont horizons occurring in this interval. In the environs
of Gérno, it was impossible to separate the beds belonging to the her-
manni-cristatus Zones, but it is likely that these beds are situated just
under the surface in the Gérno brachyanfticline. On the other hand, the
Lowermost Polygnathus asymmetricus. Zone of Ziegler (1971), an age
equivalenit of the North American Polygnathus dengleri Zone of Klap-
per & Johnson (1980; cf. Johnson, Klapper & Trojan 1980), has been re-
cognized for the first time in the Holy Cross Mts. ‘

In the emvirons of Goérno, the Upper Devonian deposits form two
belts separated by the Carbonifercus ones; in the northern area, within
the Gérno brachyanticline, they are exposed in quarries I, Ila, IIb, III
and IV (see Text-fig. 4) in which the conodont zones have been distin-
guished from the Lowermost Polygnathus asymmetrious to ‘the undivid-
ed Palmatolepis rhomboidea, while in the southern area the zones from
the Lowernmost Polygnathus asymmetricus to the Upper Palmatolepis gi-
gas have (been distinguished in oubcrops V, VI and VII (see Text-fig. 4).
Due to the stratigraphic division it was possible to correlate deposits of
different ages formed in these two areas, and four sets in common for
both regions were distinguished (Text-figs 2—3), along with the fifth,
the deposits of which occur only in the northern region.

Particular sets, corresponding to successive conodont zones, are mar-
ked by a varying lithological deévelopment. In the northern area {cf.
Table 1 and Text-figs 2—83) these are as follows:

A — Lower most and Lower Polygnathus asymmetricus Zone: marly limesto-
nes, containing poor benthic fauna, colonial corals Disphyllum and brachiopods
Productella; intercalations of detrital limestones appear in the higher part of
the profile; strongly kituminous deposit; thickness ¢. 6 m.

" B — Middle and Upper Polygnathus asymmetricus Zonk: detrital limestones
with poor fauna of brachiopods and fragmentary <rinoid ossicles; intraformational
breccia appear; thickness c¢. 3 m.

C — Ancyrognathus triangularis and Lower Palmatolepis gigas Zones:?¥ <detri-
tal limestones, turbidity and iniraformational breccia (cf. Szulczewski 1968), in-
tercalated by a pelitic, marly limestone; thickness c. 12 m.

8 Deposits from quarry Ila, regarded by Szulczewski (1871) as to I/II, have
been included in 'the Palmatolepis gigas Zone. In addition to the Frasnian con-
donts, 'Szulczewski found Famennian species in these beds. However, the presence
of Famennian forms has nor been confirmed by the present studies and, in addi-
tion, the position of this profile among Frasnian beds gives evidence for its being
a part of thig stage. No tectonic dislocations which might lead to the position
 of the Famennian beds among the outcrops of the Frasnian have been found.
Likewise, the lithological development of these beds is typical of the Palmatole-
pis gigas Zone in the area under study.
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D — Upper Palmatolepis gagas Zome: wavy-bedded marly limestones, overlain
with thin-bedded marly limestones; detrital limestones or intraformational breccia
appear sporadxcally, bituminous deposit devoid of macrofauna; thickness c¢. 20 m.

E — Upper Palmatolepis crepida and Palmatolepis rhomboidea Zones4: marly,
slightly bituminous limestones, intercalated by marly shales; thickness c¢. 256 m.

In the southern area (cf. Table 1, Pl. 2, Figs 1—2, and Text-figs 2—3)
the following sets are distinguished: '

A — Lowermost and Lower Polygnathus asymmetricus Zone: thinbedded, slig-
htly marly limestones containing commonly the colonial corals Peneckiella szul-
czewskii Rézkowska and Pterorrhiza berdensis (Soshkina) described by Rockowska
(1979); - brachiopods — atrypids, pugnaxids, pentamerids, dalmanellids, as well as
the endemic species Phlogoiderhynchus polonicus (Roemer) revised by Biernat &
Szulczewdki (1975); gastnopods, crinoids, ostracodes (Olempska 1979), and the recep-
taculitids 5; thickness ¢. 5 m.

B — Middle amd Upper Polygmarbhm asymmetricus Zone: marly limestomes
wilth .few intercalations of crinoid lmmes'tones, the- degree of the marly character
of this series increases up to the appearance of the intercalations of marly shales
in the upper part of the profile; thickness c. 15 m.

C — Ancyrognathus triangularis to Lower or Upper Palmatolepis gigas Zones:
slightly ‘bituminous, pelitic limestones with a varying degree of the marly cha-
racter; knobby limestones and less drequently detrital limestones, intraformatio-
nal breccia occurs locally; thickness c. 8 m.

D — Upper Palmatolepis gigas Zone: thm-'bedded marly hmes‘bones with inter-
calations containing very numerous. spiriferids and crinoid ossicles. The folluw_u_lg
goniatites have also been reported {(Dowgiallo 1969) in outcrop VII {conodont sam-
ples Z,, Zs; see Table 1) on the Garbatka Hill (cf. Text-fig. 4): Manticoceras ador-
fense Wedekind, Gephyroceras cf. tuberculatum Holzapfel, G. cf. undulosum We-
dekind and G. gerolsteinense Steininger; thickness.c. 10 m.

The dated deposits of the lower part of the Frasnian belong to the
Lowermost Polygnathus asymmetricus Zone in the both areas. However,
int he northern area, they occur over black marly limestones, whereas
in ‘the southern one they directly overlie the Middle Devonian dolomi-
tes (cf. Text-fig. 3). Consequently, in the northern area we can expect

. 4 The goniatite Sporadoceras biferum Phillips, found in a waste along the ’
western slope of the Jozefka Hill (cf. Text-fig. 4), is indicative of a possible
higher horizons ‘of the Famennian deposits lying under the Quaternary cover.

5 Receptaculitids have been regarded as s‘aratlgraphbcally important in the
Frasnjan {Lecompte 1958), which is confirmed in the Holy Cross Mts by their
occurrence in analogous position also in the Wietrznia II profile (cf. Szulczewskl
1971, p. T1).

\RLATEI

1-2,9 — Sch'rmdtognathus atf. pietzneri Ziegler: 1 upper, 2 9 (SEM X 150) lower
. view of hypotype (ZPAL/G.1) from GoOrno (sample Dy)
3-4,7 — Spathognathodus sannemanni ireptus Ziegler; 3 upper, 4 lower, 7 lateral
(SEM X 80) view of hypotype (ZAPL/G.2) from Gérno (sample 3)
5- 6 8 — Polyg‘n.abhus ancyrognathoideus Ziegler: 5 (SEM X 100) upper 6 Yower
view of hypotype (ZPAL/G.3) from Goérno (sample 5/2)
Photos -1—6 are X 36; taken by L. Ruszczewska, M.Sc., SEM ph,ot«os taken by

W. Skarzyniski
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the occurrence of the Givetian-Frasnian transitional beds developed here
as black marly limestones. Since the goniatites Pharciceras and Synp-
- harciceras belonging to the fortms characteristic of the lowermost Fras-
nian have been found in ‘the stratotype sections together with conodonts
of the hermanni-cristatus Zone (Kullmann & Ziegler 1970), the boundary
betwieen, the Givetian and Frasnian is placed below the upper or whole
hermanni-cristatus Zone (House & Ziegler 1977).

The development of the deposits in both parts of the studied region
indicates slight changes in their facies. The profiles in both parts make -
up a deposittional cyele of gradually deepening marine basin, and there-
fore the conodont distribution in the lower part of the profiles might
have somewhat been influenced by tthe nearshore conditions (cf:- Dree-
. sen & Thorez 1980). Nevertheless, it seems that the southern part was
deeper.. In morthern part, conspicious are the effects of the bottom slop-
ing (Szulczewski 1968, 1971) and/or earthquakes (Kazmierczak & Gold-
ring 1978). Shallower regions occurred in the west and possible also in
the north where shallow-watler, .reef and transitional fame.s are recorded
(cf. Szulczewski 1971).

The sequence of sets A and B in the southern area is similar to that:
at Sluchowice and, in particular, at Wietrznia II (Szulczewski 1971).
Much the same as at Sluchowice, the sedimentation typical of a deeper
basin appears only in the Upper Polygnathus asymmetricus Zone, replac-
ing the shallow-water sedimentation of marly ilimestones containing
abundant fauna (Szulczewski 1971). The redeposited sediments (sets B
and C) characteristic of the northern area are similar in development to
analogus sediments frOm Slu:dhowuce and Kostomioty (cf Szulczewski
1971).

Cephalopods occumng on the Garbatka Hill allow one to date these
deposits as do I y (Dowgiallo 1969), which is in conformity with their
age determination based on the Lonodonts.

. In the two areas discussed, tectonic gaps within the Upper Devo-
nian ocour in the places of contact with the Carboniferous. In the north,
this gap includes Famennian horizons higher than the Palmatolepis
rhomboidea Zone and in ‘the south at least the entire Famennian, but.

s BLATE 2
1-2,4 — Polygmthus ancyrognethoideus Ziegler: 1 upper view of the central part
of ‘the ‘specimen figured in Pl 1, Figs 5—6, 8 (SEM X 300); 2 ornamen-
tation of the upper marginal part of the specimen figured in PL 1,
‘Figs 58, 8 (fragment arrowed in PL' 1, Fig. 8; SEM X 1000); 4 fragment
of the secondary - carina with anodular teeth (acrowed in PL 1, Fig. .8;
SEM X 450) )
- 8 — Schmidtognathus aff. pietzneri Ziegler: basal cavity with the narrow groove
- {lower part of the specimen figured in Pl 1, Figs 1—2, 9; SEM X 450)
SEM photos taken by W. Skarzynski
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an accurate determination of the :ra'n,g\e of this gap was difficult due
to the lack of conodonts.

TECTONICS

The pattern of outcrops of the Devonian and Lower Carboniferous
deposits at ‘Gorno led 'to the conclusion on the existerice of a syncline
(Czarnocki 1988). As follows from later studies (Zakowa 1962), the Car-
boniferous infills herein a graben. The map presented (Text-fig. 4) con-
firms the exisbtence of tectomic gaps near the northern and southern
boundary of the Devonian outcrops, which is indicated by various dips
of beds. '

The occurrence of the Givetian was assumed in the core of the Gor-
no brachyanticline (Czarnocki 1938). This was not, however confirmed
since the oldest deposits belong to the Lower Polygnathus asymmetri-
cus Zone. In the southern part of the region, the Devonian deposits are
monoclinally inclined northwands (see Text-fig. 4; Pl. 3, Figs 1—2). The
Givetian/Frasnian boundary on 'the J6zefka Hill has been acknowledged
as a sedimentary one, since the lower homizon of the Frasnian found
there concordantly overlies the dolomites. On the other hand, a gap
including the Polygnathus asymmetricus Zone is recorded on the
Przyleéna Hill, which presumably indicates the existence of a fault in
this locality. The shift of the Frasnian outcrops between the Przyles-
na and J6zefka hills was caused by a fault, which suggests a different
tectonic .intérpretation {cf. Text-fig. 4) than that given by Czarnocki
{1938), who assumed the existence of a fdld in this place.

Institute of Paleobiology

of the Polish Academy of Sciences,
Al Zaxitki i Wigury 93,
02-089 Warszawa, Poland
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Fig. 4. Geological sketch map of the investigated region in the environs of Gérno
(cf. Czarnocki 1938, Zakowa 1962)

1 Givetian, 2 Frasnlan and Famennian, 3 Lower Carboniferous (Culm facies), 4 Lower Trias-
sic (Bunter sandstones), 5 faults, 6 stratigraphic boundaries, 7 boundaries of conodont zones
{numerical symbols of conodont zones the same as in Text-figs 2—3 and Table 1)

I—VII numbers and location of the investigated profiles (cf. Texi-fig, 2)



ACTA GEOLOGICA POLONICA, VOL. 31 K. MALKOWSKI, PL. 3

Jozefka Hill Przylesna Hill
40 Dg  dolddoly Dg

1 — View of Jbézefka and Przylesna hills, taken from Ganbatka Hill (cf. Text-
-fig. 4); stratigraphical boundaries (dashed lines), faults (jull lines) as well
as designation of cephalopod zones and number of conodcnt zones are marked

2 — Northern wall of the Jézefka Quarry: marly limestones (cf. Text-fig, 2) ai
the do 1f/do Iy boundary
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K. MAEKOWSKI

GORNY DEWON OKOLIC GORNA g

(Streszczenie)

Przedmiotem pracy jest stratygrafia konodontowa oraz analiza facjalna utwo- -
row gérnego dewonu wokolic Goérna (fig. 1 oraz pl. 3). Na podstawie konadontéw
rozpoziomowano wystepujace tu utwory franu i famenu w zakresie (por. Szul-
czewski 1971) od majniZszego poziomu Polygnathus asymmetricus do poziomi Pal-
matolepis rhomboidea (vide fig. 2—4). Wsréd oznaczonych konodontéw (tab. 1) wy-
stepuja trzy formy (pl. 1-—2): Polygnathus ancyrognathoideus Ziegler; Schmidto-
ynuthus -aff. pietzneri Ziegler i Spathognathodus sannemanni treptus Ziegler,
dotychczas nfie opisywane z dewonu Gor Swietokrzyskich, Wyréznienie poziomoéw
konodontowych umozliwito dokladniejsza korelacje utworébw gérnego dewonu wy-
stepujacych po obu stromach wychodni dolnego karbonu, a rdznigcych sie nieco
facjalnie (por. fig. 3); dzieki temu moZliwym bylo dokonanie korekty niektérych
szezegb6tébw budowy *tektomcznej lbajdasnego obszaru {(fig. 4 oraz pl 3; por. ta!kze
Czarnocki 1938).
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