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Poziom ze stomiosferidami w utworach gdrnojurajskich Przedgdrza
Karpat

(Tabl. I i 3 fig.)

Abstract. In the lowermost part of the Oxfordian of the Carpathian Foreland,
a horizon with calcareous microfossils belonging to Stomiosphaeridae Wanner
1940, emend. Nowak, 1968, has been recognized. This permitted to compare the
accumulation of these microfossils with a similar one known from the Upper Juras-
sic in Hungary and the Czechoslovakian Carpathians.

INTRODUCTION

During the last few years microfacies studies of the Jurassic sedi-
ments of the Carpathian Foreland were carried out in the Carpathian
Branch of the Geological Institute. These investigations made possible to
recognize within the lower part of the Oxfordian sediments a horizon
with calcareous microorganisms belonging to the family Stomiosphaeri-
dae, genus Colomisphaera Nowak, 1968. Due to their abundant occur-
rence in a single horizon within the Jurassic profile discussed, it can be
presumed that in future it will be possible to use these microorganisms
in stratigraphic correlation.

The following bore-holes provided the material studied: Wycigze 6,
Niepotomice 3, Mikluszowice 1, Grobla 1, Grobla 33, drilled by the PPPN
Krakow (State Enterprise of Oil Exploration), and the bore-hole Borzeta
IG-1, drilled by the Geological Institute (Fig. 1). ‘

The author is grateful to the Management of the State Enterprise
of Oil Exploration, Krakéw, for rendering their materials accessible. She
also wishes to thank Dr Wiestaw Nowak for his valuable suggestions
and comments, and for his assistance in preparing present paper.
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LITHOLOGY AND CORRELATION OF SEDIMENTS WITH STOMIOSPHAERIDS

Stomiosphaerids of the Jurassic sediments of the Carpathian Foreland
were recognized in light-grey crumpled limestones containing sponges
and dark-grey clay intercalations. In bore-holes examined (Fig. 1, 3),
these sediments overlie greenish sandy crinoidal limestones with disse-
minated glauconite. The crumpled limestones are overlain by light-grey
marly limestones and massive limestones (Felsenkalk) or odlitic ones
(Fig. 3). Neither the crumpled limestones with Stomiosphaerids nor the
underlying and overlying sediments have palaeontologic evidence, since
they do not contain any key forms of ammonite fauna.
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Fig. 1. Index map showing location of bore-holes discussed in the text 1 — bore-
holes; 2— margin of the Carpathian overthrust

Fig. 1. Szkic sytuacyjny otworéw omawianych w tek$cie. 1 — otwory wiertnicze;
2 — brzeg nasuniecia Karpat

The author (Garlicka, 1970) correlated sandy crinoidal limestones
with the Callovian sediments occurring west of Krakéw and displaying
palaeontologic evidence. The crumpled limestones with sponges very li-
kely correspond to marls and spongy limestones of the Lower and, part-
ly, Middle Oxfordian (R6zycki, 1953). Marly and massive limestones
overlie the crumpled limestones and belong to the upper part of the Ox-
fordian (Bukowy, 1956). Upon microscopic examination the latter
turned out to be pelloidal limestones (sensu Horowitz and Potter,
1971), silicified and dolomitized in places. An assemblage of microfossils
distinguished within these limestones is fairly homogeneous and contains:

Colomisphaera fibrata (Nagy) 1966 — C*
Colomisphaera minutissima (Colom) 1935 — C
Stomiosphaera sp, — C i

Globochaete alpina Lombard — C '
Stomiosphaera moluccana Wanner 1940 — R
Cadosina lapidosa Vogler 1941 — R

* C — common; R — rare; F — frequent.
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Protoglobigerinae — R
! and other foraminifers
' Crinoids — F

Bryozoa — F

A considerable differentiation in the quantities of specimens of Colo-
misphaera fibrata (Nagy), and Colomisphaera minutissima (Colom)
has been observed in the vertical profile of the limestones under study
, (Fig. 2). Quantitative differentiation of Colomisphaerae in thin section
most likely depends on their position in the profile, and is connected to
some extent with dolomitization and silicification of the sediment.
A greater number of specimens has been noticed in the lower part of the
profile, whereas their quantity gradually decreases in the upper part so
that single specimens only can be found. A decrease in the quantity of
Colomisphaera specimens was also observed in thin sections in which
dolomitization of sediment was ascertained, e.g. in thin sections Borze-
ta — Bg, Grobla — 14a, or silicification of sediment was observed, e.g.
thin section Mikluszowice — Mj.

Breaks in coring make a more detailed microfacies study of these
sediments impossible. However, the data obtained permit to distinguish
a key horizon with Colomisphaera within the Jurassic sediments of the
Carpathian Foreland. This horizon comprises a section of the profile of
the Jurassic situated between sandy limestones with crinoids at the bot-
tom and marly and massive (Felsenkalk) limestones at the top. It ap-
pears in all the bore-hole profiles discussed. In the bore-hole Wycigze 6
this section of the profile has a complete drill-core, permitting to distin-
guish the boundaries of the Colomisphaera horizon both with underlying
and overlying sediments. A sudden appearance of abundant Colomi-
sphaera in the lowermost part of the crumpled limestones takes place
along the distinct boundary with underlying sandy limestones. In the
upper part of this profile a gradual reduction in the number of speci-
mens is observed. In the marly limestones overlying the crumpled ones
these microfossils have not been found. The thickness of the horizon
with Colomisphaera is rather small, from 3.5 to 21.0 m; it was determin-
ed by means of drill-cores and electric logging (Fig. 3). The section
of the profile with a considerable accumulation of Colomisphaera can
be compared with a similar accumulation recorded in the Upper Jurassic
of Hungary, in the Mecsek Mountains (N a gy, 1969), and in the Manin
series in the area of the Czechoslovakian Carpathians (Borza, 1969).
In the Mecsek Mountains the Callovian sediments represent the charac-
teristic “microfacies from Bositra” and are overlain by limestones with
the Oxfordian index fauna of ammonites. These limestones have been
included in the Transversarium zone. A considerable accumulation of
specimens of Cadosina (Colomisphaera) fibrata (N ag.y) and Globochae-
te alpina Lom b ar d has been ascertained in the above-mentioned lime-
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stones. In the Manin series, Cadosina (Colomisphaera) fibrata (Nagy)
- occurs only in red nodular limestones of the Oxfordian. It is mentioned
as a microfossil of great importance for the Oxfordian by Borza (1969),
‘who determines its stratigraphic range in Czechoslovakia as the Middle
- ‘Oxfordian (B orza, op. cit.,, p. 49). From the presence of Colomisphaera
~ fibrata (N a gy) in the Oxfordian sediments in the Carpathian Foreland,
the Mecsek Mountains, and the Czechoslovakian Carpathians, it can be
inferred that this microfossil has a wide distribution. At present how-
- ever, it is difficult to determine precisely the stratigraphic position of this
microfossil in relation to the ammonite zones.

An exceptional assemblage of microfossils was found at a depth of
2309.0—2309.5 m in the bore-hole Borzeta IG-1, in a layer 0.5 m thick
within the lowest part of crumpled limestones with sponges. In this as-
semblage beside Colomisphaera fibrata (N a gy), Colomisphaera minutis-
sima (Colom), and Globochaete alpina Lombard there also appears
Cadosina semiradiata Wanner. Cadosina semiradiata Wanner has
been so far mentioned as existing mainly in Kimmeridgian — Tithonian
sediments and in younger ones (Wanner, 1940; Vogler, 1941; No-
wak, 1968; Borza, 1969). One occurrence was mentioned, however, in
the uppermost part of the Callovian, in the Manin series of the Czecho-
slovakian Western Carpathians (Borza, 1969, p. 27). The occurrence of
Cadosina semiradiata Wanner in the profile of the bore-hole Borzeta
IG-1 is therefore the second case of this form being present in a lower
stratigraphic position than that of the Kimmeridgian. Considering the
fact that specimens of Cadosina semiradiata Wanner were found to-
gether with Colomisphaera fibrata (Na gy) and that the latter form has
not been so far recorded in sediments older than the Oxfordian, the lo-
west part of the section of the profile of crumpled limestones in the
bore-hole Borzeta IG-1 has been assigned by the present author to the
Oxfordlan

PALAEONTOLOGICAL DESCRIPTIONS

Colomisphaera fibrata (Nagy) 1966
(PL. 1, Figs. 3, 4)

1966 Cadosina fibrata n. sp. Nagy p. 100, Table V, Figs. 14 and 22
1968 Colomisphaera fibrata (Nagy), Nowak p. 306, Table XXVIII, Fig. 2.
1969 Cadosina fibrata Nagy, Borza p. 49, Table L, Figs. 1—19.

~ Description. Microfossil of spherical shape and outer diameter 30—
60 um. The test is composed of fine and straight fibres, arranged radially.
_ The thickness of the test is 3.5—17.5 um. Inner surface, of the test is
smooth, outer surface uneven. The inner part is filled with calcitic core.
In reflected light the test is white, in transmitted light glassy and col-
-ourless. In polarized light (nicols crossed) and on rotation the test gives

.
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» Table 1

Comparison of the characteristic specimens of Colomisphaera fibrata (Nagy)

Czechoslovak Silesian
Mecsek Mts. * Weste{rn - Carpathians Carpathian
(I. Nagy, 1966) Carpathians (W. Nowak, Foreland
(K. Borza, 1968)
1969)
outer diameter of speci-
mens 40 um 31 pm 33—43 um 32—48 um 28—60 p.m
thickness of test S pm 3,5um 3—5 um 2—6 pm 3,5—7,5 um

* Dimensions of the holotype are on the left side of column paratype on the right.

Table 2

F%equency and dimensions of Colomisphaera fibrata (Nagy) from the Oxfordian of the Carpathian

Foreland

Percentage of specimens

size groups

in distinguished

Name of No. of
borehole thin section diameter of diameter of diameter of
specimens specimens specimens
28—40 pm 41—50 pm 51—60 pm
B, 42 58 —
B, 43 52 5
B; 23 69 8
Borzgta 1G-1 B, 27 68 5
B; 30 68 2
B 27 73 —
B, 17 71 12
W, . 585 41-5 —
Wyciaze 6 W, 29-0 71-0 —
W; 280 67-0 5
Niepolomice 3 N, 20-0 80-0
N; 16'5 80-0 35
Goe 46-0 54-0 —
Grobla 1 Gys 47-0 53-0 —
) G14 31'0 69'0 -—
G14a, 50-0 500 -
Goy 350 65-0 —
Grobla 33 Gos 260 74-0 -—
Gag 41-0 59-0 —
M; 360 64-0 —

Mikl}u’szowice 1
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a discontinuous polarization. Specimens from the Carpathian Foreland
were compared with those described by other authors (Nagy, 1966;
Nowak, 1968); Borza (1969). For the present study, 1000 specimens
of Colomisphaera fibrata (N agy) were examined and measurements of
size of specimens, thickness of test, and diameter of chamber were per-
formed.

In general, specimens from the Jurassic of the Carpathian Foreland
are larger and more differentiated with respect to size. The most fre-
quent dimensions of the specimens are 40—50 wm (comp. Table 2). The
second frequency and size group is composed of specimens with outer
diameter ranging from 28—40 um. The dimensions of specimens in this
group correspond to the size of those described by Nagy (1966) and
Borza (1969). The third group consists of large specimens, with outer
diameter being 50—60 um.

The thickness of the test is the most stable element in the examined
specimens of Colomisphaera fibrata (N agy). The author has found that
80 per cent of measured specimens have the test 6—7.5 um thick; in the
remaining 20 per cent the thickness of the test is 4 um. It appears there-
fore that the thickness of the test of examined specimens does not de-
pend on the size of the specimen; only the size of the chamber is va-~
riable.

Colomisphaera minutissima (Colom) 1935
(PL. 1, Figs. 5, 6)

1935 Fibrosfera minutissima n. sp. Colom p. 17, Table 2, Fig. 8
1968 Colomisphaera minutissima (Colom), Nowak p. 304, Table XXIX, Figs. 1
and 2.

Description. Spherical microfossil having the test composed of one
layer with fibrous structure. The chamber is filled with calcite. The in-
ner side of the test is usually granular and is separated from the calcitic
core by a dark uneven ring of random structure. The outer side of the
test is uneven. Diameter of specimens is 22—49 uwm; thickness of test 3—
8 um. The thickness of the dark ring is smaller than, or equal to, the
thickness of the outer layer of the test. The test is white in reflected light
and yellowish in transmitted light. In polarized light and on rotation the
axial cross does not appear. No aperture was noticed in the examined
specimens. Specimens from the Oxfordian of the Carpathian Foreland
correspond to those described by Nowak (1968) from the Silesian
Carpathian and from Bulgaria, at NeSkovci profile (Kimmeridgian — Hau-
terivian).

Stomiosphaera sp.
(Pl. I, Figs. 1, 2,

Description. Microfossil of spherical shape, with test consisting of
one layer. Outer diameter of specimens is 30—60 um. The test is com-



45

(uad 1ad)
93ds
€ S0l | 06 — — S¢S vl — — — lor]l oz |—| s0 |—| sz or lerl—|— wcoz.wwo
JoquINN[
uoI11093s
aE wmmv mNO «uo ﬁqﬂo wHO mno N.no mZ NZ ma mg Ng pMH wm mm wm . nm Nm ﬁm ury)
Jo 'ON
[ 201m
-0Z$ €€ B[qQOID I B[QOID 3 9 [-DI ®1dziog soyarog
NP OTWOLOdIIN |  9ZBIDAM

€ dIqBL

SUOI}03S UIY) Paultuexs ul
(£8®N) vw4qyf vidpydsnuojo) 03 uoneldx ul *ds viavydsoruiosg Jo (3uad 1od) uonnqrisip Aousnbaig



46

posed of radially arranged fibres. The test is 4—7.5 um thick. Its inner
part is filled with calcite. The test is white in reflected light and colourless
in transmitted light. In polarized light a dark axial cross appears. Di-
mensions of this microfossil and the structure of its test are very similar
to those of Colomisphaera fibrata (Nagy), but Stomiosphaera sp. dis-
plays different optical properties of its test, appearing at nicols crossed.

Specimens of Stomiosphaera sp. do not occur in the whole vertical
profile of the described horizon and were not generally found in its up-
permost part. The number Stomiosphaera sp. specimens varies from 2 in
thin section B; to 70 in thin section Ws.

Cadosina semiradiata Wanner 1940

(Pl. I, Figs. 7, 8) '
1940 Cadosina semiradiata n. sp. Wanner p. 81, Figs. 36, 37
1941 Cadosina semiradiata Wanner, Vogler p, 280, Table 20, Fig. 3.
1961 Cadosina semiradiata Wanner, Borza p. 12, Table 3, Figs. 2, 3.
1963 Cadosina semiradiata Wanner, S. Geroch, W. Nowak, Figs. 7, 25, 26.
1965 Cadosina semiradiata Wanner, W. Nowak, p. 469
1969 Cadosina semiradiata Wanner, Borza p. 49, Table XLIX, Figs. 14—20.

Description. Microfossil of spherical or slightly elliptic shape, ha-
ving unicellular test composed of two layers. Inner side of the test is
fine-grained and dark. Outer side of the test is composed of radially ar-
ranged fibres; whife in reflected light and colourless in transmitted light.
Outer diameter of specimens is 50—60 wm. The thickness of inner layer
is 4—11 um, that of the outer one 4—15 pm. In longitudinal axial section
an aperture is visible, 4—27 um wide. The outer surface of the test is
uneven. Specimens from the Jurassic of the Carpathian Foreland are sim-
ilar to those described by Borza (1961, Table III, Fig. 2; Table 49,
Fig. 19).

Geological Institute '
Carpathian Branch, Cracow;
ul., Skrzatéw 1, 31-560 Krakéw, Poland
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STRESZCZENIE

W otworach wiertniczych odwierconych na obszarze Przedgorza Kar-
pat, w majnizszej czeSci utwordéw oksfordu wyksztalconych jako wapienie
gruziowe z ggbkami, mikroskopowo stwierdzono zespdél mikroskamienia-
tosci wapiennych z rodzaju Colomisphaera (No wak, 1968). Mikroska-
mieniatosci te maja ograniczony zasieg w profilu pionowym, co pozwala
na wyroznienie poziomu z Colomisphaera w osadach oksfordu na tym te-
renie. W spagu utwordéw z colomisferami lezg wapienie piaszczyste kry-
noidowe, zaliczone do keloweju (R 6zy c ki, 1953). Brak fauny amonito-
wej zaroOwno w wapieniach gruzlowych, jak ich utworach spggowych
i stropowych uniemozliwia $ciste okreSlenie pozycji stratygraflczmeJ po-
ziomu z Colomisphaera.

Wapienie gruztowe w obrazie mikroskopowym sg to wapienie pelleto-
we (sensu Horowitz i Potter, 1971) miejscami skrzemionkowane
i zdolomityzowane. Wyrézniony tutaj zesp6! mikroskamieniatosci jest
dos¢ jednorodny, wystepuja:

Colomisphaera fibrata (Nagy) 1966 — C *
Colomisphaera minutissima (Colom) 1935 — C

* C — czesto (common):; R — rzadko (rare); F — d‘-oéé‘c'zesto (f'requ'ent).v Cw
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Stomiosphaera sp. — C

Globochaete alpina Lombard — C

Cadosina lapidosa Vogler 1941 — R

Protoglobigerinae — R

i inne otwornice

Krynoidy

Mszywioty
W zespole tym obserwuje sie znaczne zréznicowanie w iloci wystepuja-
cych okazoéw Colomisphaera fibrata (N agy) oraz Colomisphaera minu-
tissima (Colom) w profilu pionowym omawianych wapieni (fig. 2).

Zroéznicowanie liczbowe colomisfer w plytkach cienkich najprawdopo-
dobniej zalezne jest od pozycji w profilu oraz w pewnym stopniu ZWig-
zane jest z dolomityzacjg i sylifikacjg osadu.

Poziom z colomisferami zaznacza si¢ wyraznie we wszystkich oma-
wianych otworach i obejmuje odcinek profilu jury zawarty miedzy pia-
szczystymi wapieniami z krynoidami w spggu, a wapieniami marglisty-
mi i skalistymi w stropie.

Migzszos¢ jego jest niewielka, w badanych otworach wynosi 3,5—
21,0 m i1 wyznaczona zostala na podstawie rdzeni oraz za pomocg wykre-
sow profilowania elektrycznego (fig. 3).

Podobny zesp6t mikroskamieniatosci jak ma Przedgérzu Karpat zostal
stwierdzony w oksfordzie w Gérach Mecsek (N a gy, 1966, 1969) oraz
w oksfordzie serii maninskiej w Karpatach Zachodnich na terenie Cze-
chostowacji (Borza, 1969), co pozwala sadzi¢, ze majg one rozleglte roz-
przestrzenienie w podobnej pozycji stratygraficznej.

OPISY PALEONTOLOGICZNE

Colomisphaera fibrata (Nagy) 1966
(Tabl. I, fig, 3—4)

Mikroskamienialo§¢ o zarysie kolistym, o $rednicy zewnetrznej 30—60
mikronéw. Skorupka utworzona z drobnych i rownych witokien o orienta-
cji promienistej, grubos¢ skorupki 3,5—7,5 mikronéw. Powierzchnia we-
wnetrzna skorupki gladka, zewnetrzna strona nieréwna. Wnetrze wypet-
nia jadro kalcytowe. W $wietle odbitym skorupka jest biala, w przecho-
dzacym szklista, bezbarwna, przy skrzyzowanych nikolach i obrocie sto-
likiem mikroskopu skorupka wykazuje nieciggly polaryzacje.

Okazy z Przedgérza Karpat w stosunku do opisanych z Gér Mecsek
przez Nagyego(1966), z Karpat Slgskich przez Nowaka (1968) oraz
Karpat Zachodnich przez Borze (1969) osiagaja szerszy interwal wiel-
kosci.

Colomisphaera minutissima (Colom) 1935
(Tabl. 1, fig. 5—6)

Mikroskamieniatos¢ o zarysie kolistym, skorupce jednowarstwowej,
o strukturze wloknistej. Komora wypelniona kalcytem. Powierzchnia
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skorupki od strony jadra kalcytowego zwykle jest ziarnista i oddzielona
od niego ciemmym nieréwnym pierscieniem o strukturze bezladnej. Po
stronie zewnetrznej skorupka jest nieré6wna. Srednica zewnetrzna okazéow
od 22—49 mikronow. Grubos$¢ skorupki 3—8 vm. Grubo$¢ ciemnego pier-
Scienia mniejsza lub réwna grubosci tej czeSci skorupki, ktéra ma budo-
we widknistg. W $swietle odbitym skorupka jest biata, w przechodzgcym
zottawa. Przy skrzyzowanych nikolach i obrocie stolikiem mie WykaZUJe
krzyza osiowego. U badanych okazéw nie stwierdzono ujscia.

Okazy z oksfordu Przedgérza Karpat odpowiadajg opisanym przez
Nowaka (1968) z Karpat Slgskich i Bulgarii — profil Neskovci (kime-
ryd-hoteryw).

Stomiosphaera sp.
(Tabl. 1, fig. 1—2)

Mikroskamieniato$¢ o zarysie kolistym, skorupce jednowarstwowej.
Srednica zewnetrzna okazéw 30—60 mikronéw. Skorupka zbudowana
z wiokien zorientowanych promieniscie. Grubos¢ skorupki 4—7,5 mikro-
na. Wnetrze wypelnione kalcytem.

W Swietle odbitym skorupka jest biala, w przechodzqcym bezbarw-
na, przy skrzyzowanych nikolach widoczny jest ciemny krzyz osiowy.
Mikroskamieniatos¢ ta budowg skorupki i wymiarami wykazuje bardzo
duze podobienstwo do Colomisphaera fibrata (N agy), rozni sie jednak
od niej wlasnosciami optycznymi skorupki, wystepujacymi przy skrzy-
zowanych nikolach. Z dotychczasowych obserwacji wynika, ze Stomio-
sphaera sp. nie wystepuje w calym pionowym profilu omawianego po-
ziomu i na og6! nie spotykano ich w najwyzszej jego czesci (tabela III).

Cadosina semiradiata Wamnner, 1940
(Tabl. I, fig. 7—8)

Mikroskamieniato§¢ o zarysie kolistym lub nieco eliptycznym posiada-
jaca dwuwarstwowg skorupke, jednokomorowa. Skorupka w czesci wew-
netrznej ma budowe drobnoziarnistg i barwe ciemng. Struktura skorupki
w zewnetrznej czeSci jest wldknista o orientacji promienistej, w Swietle
odbitym biata, w przechodzgcym bezbarwna. Srednica zewnetrzna oka-
z6w od 50—65 mikronéw. Grubos¢ warstwy wewnetrznej od 4—11 um,
grubos¢ zewnetrznej 4—15 wm. Przy podtuznych cieciach osiowych wi-
doczne jest ujScie szeroko$ci 4—27 um. Zewmetrzna powierzchnia sko-
rupki nier6wna. Okazy z jury Przedgorza Karpat wykazuja pewne ana-
logie z okazami przedstawionymi przez Borze (1961, tabl. 3, fig. 2,
1969, tabl. 49, fig. 19).

Mikroskamieniato§¢ ta stwierdzona zostala w jednej tylko warstwie
0,5 m migzszosci w najnizszej czesci wapieni gruztowych z gabkami, lezg-
cych na spggowych wapieniach piaszczystych krynoidowych w otworze
Borzeta IG—1 ma gtebokosci 2309,0—2309,5 m.

4 — Rocznik Pol. Tow. Geolog. z. 1
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Cadosina semiradiata Wanner wymieniana jest dotychczas glow-
nie z utworéw kimerydu-tytonu i mlodszych (Wanner i Vogler,
1941, Nowak, 1968; Borza, 1969).

Odosobnione jej stanowisko zasygnalizowane jednak zostalo w naj-
wyzszej czeSci keloweju w serii maninskiej w Czechostowackich Karpa-
tach Zachodnich (Borza, 1969 str. 27). Ze wzgledu jednakze na to, ze
okazy Cadosina semiradiata W an ner stwierdzone w otworze Borzeta
IG—1 wystepujg wspodlnie z Colomisphaera fibrata (N agy), formg do-
tychczas mie wymieniong z utwordéw starszych miz oksfordzkie, te czesé
odcinka profilu wapieni gruzlowych w tym otworze zaliczono do oksfordu.

Instytut Geologiczny, Oddziat Karpacki w Krakowie
ul. Skrzatow 1, 31-560 Krakow

EXPLANATION OF PLATE I
OBJASNIENIA TABLICY I

Figs. 1—2. Stomiosphaera sp. Crumpled limestones with sponges — Oxfordian., (Wy-
cigze 6, thin section W;), Fig. 1 — one nicol; Fig. 2 — crossed nicols

Fig. 1—2. Stomiosphaera sp. Wapienie gruzltowe, gabkowe — oksford. (Wycigze 6,
plytka cienka W;). Fig. 1 — jeden nikol; Fig. 2 — nikole skrzyZzowane

Figs. 3—4. Colomisphaera fibrata (Nagy). Crumpled limestones with sponges —
Oxfordian. (Wycigze 6, thin section W;; Borzeta IG-1, thin section B;)

Fig. 3—4. Colomisphaera fibrata (N agy). Wapienie gruzlowe, ggbkowe — oksford.
(Wycigze 6, plytka cienka W;; Borzeta 1G-1, ptytka cienka B;)

Figs. 5—6. Colomisphaera minutissima (C olom). Crumpled limestones with spon-
ges — Oxfordian. (Borzeta IG-1, thin section Bj)

Fig. 5—6. Colomisphaera minutissima (Colom). Wapienie gruzilowe, ggbkowe —
oksford. (Borzeta 1G-1, ptytka cienka B;)

Figs. 7—8. Cadosina semiradiata Wanner. Crumpled limestones with sponges —
Oxfordian. (Borzeta I1G-1, thin section By)

Fig. 7—8. Cadosina semiradiata W anner. Wapienie gruzlowe, ggbkowe — oks-
ford. (Borzeta 1G-1, ptytka cienka By)
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