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ANDRZEJ SLACZKA
MEDUZA Z FLISZU KARPACKIEGO —

Kirklandia multiloba n. sp.
Tabl. XIX, XX i 3 fig.

Kirklandia multiloba n. sp. — a jellyfish from the Carpathian Flysch
(3 Figs. and Pl. XIX, XX)

Tres§c. W warstwach istebnianskich goérnych (paleocen) na p6inoc od Nowego
Sacza zostal znaleziony przez autora odecisk o budowie radialnej. Wykazuje on caly
szereg cech zbieznych z meduzami rodzaju Kirklandia opisanymi przez E. Castera
z dolnej kredy Teksasu. Dla formy tej proponowana jest nazwa Kirklandia multi-
loba n. sp. )

STRESZCZENIE

Meduzy we fliszu sg znajdywane bardzo rzadko. Jedynymi przedstawi-
cielami, ktére moga by¢ za nie uwazane sa Atollites zitteli i A. minor
Maas (0. Maas 1901) oraz formy radialne podane z gornej kredy Czech
przez B. Zahalke (1957). Inne formy znane pod nazwg Lorenzinia, a tak-
ze Atollites carpathicus Zuber (W. Kuzniar, 1911) i Bassaenia obec-
nie uwazane sg za hieroglify pochodzenia organicznego i nie maja nic
wspoélnego z meduzami (W. Nowak 1956, A. Grubic¢ 1961).

Na podstawie przegladnietej literatury dotyczgcej kopalnych meduz
znaleziona przeze mnie forma najbardziej zbliza sie do rodzaju Kirklandia,
opisanego z dolnej kredy Texasu (K. Caster 1945).

Gromada Hydrozoa Owen 1843

Podgromada Trachylinida Haeckel 1877 (nom. cor, Harrimgton i Moo-
re 1956) :

Rzad Trachymedusina Haeckel 1866 (nom. cor. Harrington i Moore
1956)

Rodzina Kirklandidae Casfer 1945

Rodzaj Kirklandia Caster 1945

Kirklandia multiloba n. sp.
tabl. XIX fig. 1—2, tabl. XX fig. 1

Opis formy. Zachowana jest w postaci odcisku na gérnej powie-
rzchni piaskowca. Odcisk ten ma ksztalt owalny o $rednicy maksymalnej
wynoszgcej 8,5 cm, a minimalnej 7 cm.

Powierzchnia okazu jest lekko wypukla. Sklada sie on z 15 koncen-
trycznie utozonych platéw, rozszerzajacych sie ma zewnatrz (fig XIX,
tabl. I). W centralnej czesci odcisku wystepuje stosunkowo réwna powierz-
chnia o $rednicy 1,3 cm, o niewyraznej rzezbie. W §rodku widoczne jest
niewielkie wkle$niecie (na meduzie, ktéra spowodowala ten odcisk, jest
to wypuklosé), ktérego dwa boki tworzg miedzy sobg kat rozwarty (fig. 3,
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tabl. XIX). Jest to przypuszczalnie odcisk manubrium o ksztalcie prosto-
katnym (fig. 1), ktore wskutek splaszczenia okazu przybralto ksztalt rombu,
nie jest jednak wykluczone, ze pierwotnie miato ono zarys szescioboczny.
Od tego wklesniecia rozchodza sie promienisto rowki o grubosci okoto
1 mm. W dwu przypadkach wida¢, ze kanaliki te odchodza od rogéow ma-
nubrium wyznaczajagc w ten sposéb polozenie perradialne platow (fig. 1).
Przypuszczalnie sg to odciski kanaléw promienistych. Brak odciskéw cze-
$ci kanalow jest miewagtpliwie spowodowany zlym stanem zachowania
cze$ci centralnej. Kanaly te lgczg sie z odsrodkowo rozszerzajacymi sie
piatami. W poczatkowej czeSci tych platéw, w bezposrednim kontakcie
z kanatami wystepujg zaglebienia o dos¢ zmiennych ksztaltach (fig. 2).
Ta zmienno$é¢ ksztaltéw moze byé wynikiem odksztalcen w czasie odci-
skania sie meduzy, zwykle jednak w czesci Srodkowe]j sg siodtowate zagle-
bienia (fig. 2 i 3). Dlugos¢ tych zaglebien mie przekracza 1 cm, szerokos¢
dochodzi do 0,7 cm, a wysoko$é do 0,4 cm. Wedlug K. Castera (1945,
str. 14) odpowiadajg one workom zolgdkowo-gonadowym.

Pomiedzy workami zolgdkowymi widoczne sa bruzdy dzielgce calg po-
wierzchnie okazu ma platy. Oprocz bruzd pierwotnych, rozdzielajgcych
platy z workami zolgdkowymi, pojawiaja sie réwniez bruzdy wtérne, pow-
stale z rozdwojenia sie bruzd pierwotnych. W jednym przypadku zaob-
serwowaé mozna réwniez podzial bruzdy witérnej. Ten podzial bruzd
powoduje wytworzenie sie 12 platéw wewnetrznych z workami zoladko-
wymi oraz platow zewnetrznych I i II rzedu, z ktorych jeden, na skutek
przesuniecia sie punktu rozdwojenia bruzdy pierwotnej w kierunku Srodka,
dochodzi az do obszaru centralnego.

Stosunek platéw do krzyza symetrii jest przedstawiony na fig. 1, jest
on oparty na zalozeniu, ze centralne wklednigcie jest w rzeczywistosci
odciskiem manubrium o ksztalcie prostokgtnym. W takim przypadku platy,
ktore lacza sie z marozami, znajduja sie w pozycji perriadialnej. Celem
ostatecznego jednak zdefiniowania konieczna jest analiza wiekszej ilosci
ckazow.

W omawianym okazie odcisk vellum mie zachowal sie, by¢ moze na
skutek tego, ze jest on znacznie cienszy niz cze$¢ centralna meduzy i natu-
ralnie odpowiednio 1zejszy. :

Poréwnanie. Omawiany odcisk wykazuje najwiecej cech zbiez-
nych z odciskami meduz nalezgcych do gatunku Kirklandia texana C a s-
ter, pochodzacych z dolnej kredy (K. Caster 1945).

Obecne s3 nastepujgce cechy wspdlne: podobne wyksztalcenie platow,
wystepowanie na platach wewnetrznych workéw zolagdkowo-gonadowych
o podobnym ksztalcie, polaczonych z raczka kanatami, pojawienie sie do-
datkowych workow, wytworzenie sie platéw zewnetrznych oraz pewna
asymetryczno$é w rozlozeniu platow. Przypuszczalnie i w omawianym
okazie istnieje prostokgtne manubrium. Podobienstwo istnieje réwniez
w wielkoéci i stosunkach odleglosciowych poszczegdlnych elementow.

Mimo tego podobienstwa istniejg jednak pewme roéznice polegajace
przede wszystkim na wiekszej ilosci platéw wewnetrznych z workami
zoladkowymi oraz na pojawieniu sie platéw zewnetrznych II rzedu, nie
wystepujacych w ogdle u gatunku K. texana. Ponadto worki zotadkowe
u K. texana sa znacznie silniej rozwiniete i 'dochodzg prawie do manubrium.

Pewne podobienstwo zachodzi réwniez miedzy opisywana formg a Ato-
llites zitteli Maas (tabl. XX, fig. 5). Réznice jednak sg znacznie wigksze.

Wnioski. Poniewaz, jak podano powyzej, omawiany odcisk repre-
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zentujacy strone gebowg meduzy wykazuje szereg cech wspolnych z ro-
dzajem Kirklandia, dlatego wydaje sie stuszne zaliczenie tego okazu do
rodzaju Kirklandia jako jego nowy gatunek Kirklandia multiloba.

Wystepowanie. Okazznaleziony zostal we wsi Zaleze koto Jezio-
ra Roznowskiego, na pélnoc od Nowego Sacza.

Wystepuje on na goérnej powierzchni cienkolawicowego, drobnoziarni-
stego piaskowca o spoiwie ilastym, pochodzacego z lupkéw istebnianskich
gérnych reprezentujacych paleocenskie ogniwo fliszu karpackiego. Na se-
rie te skladajg sie czarne ilaste tupki z podrzednymi wkladkami cienkich,
ciemnych ilastych piaskowcéw. Sporadycznie spotyka sie cienkie tawice
syderytow.

Obecnie okaz ten znajduje sie w muzeum Instytutu Geologicznego, Kar-
packa Stacja Terenowa w Krakowie.

Powstanie odcisku. Powstanie tego odcisku, jak sie wydaje,
mozna wigzaé z pradem zawiesinowym, ktéry osadzil nizej lezaca lawice
piaskowca. W ten prad zawiesinowy wciggnieta zostala omawiana meduza
i wraz z nim byla transportowana w glab zbiornika. Dzigki swojej lekkosci
1 duzej powierzchni opadia na dno juz po osadzeniu sie frakeji detrytycz-
nej. Poniewaz przypuszczalnie opadniecie meduzy nastgpilo bezposrednio
po osadzeniu sie tej frakecji, wiec wyzsza cze$é lawicy byla dostatecznie
nasycona wodg i plastyczna, aby mogl wytworzy¢ sie odcisk migkkiego
ciala meduzy. L

Instytut Geologiczny
Karpacka Stacja Terenowa, Krakow

Abstract. Problematic imprint was found in the Upper ‘Is‘tebna shales (Pale-
ocene), north of Nowy Sacz. It shows similarity to the jellyfish which belong
to the Kirklandia. The name Kirklandia multiloba n. sp. is proposed for this form.

INTRODUCTION

Problematic, radial imprint was found in the Upper Istebna shales, on
the west side of the Roznow Lake (A. Slgczka, 1964). Careful examina-
tion of this specimen shows that it is an imprint of a jellyfish.

Jellyfish from cretaceous flysch deposits are represented only by Ato-
llites zitteli Maas, A. minor Maas (O. Maas, 1901) and probably
by Dactylodiscus bescidensis Slaczka (B. Zahalka 1957, A. Sla-
czka 1964). Atollites carpaticus Zuber (W.Kuzniar 1911) as well
as Lorenzinia which were previously considered as jellyfish, and now are
considered as animal tracks (W. Nowak 1956, A. Grubié¢ 1961). Also
K. Caster (1945) questioned their meduzoid origin. Bassaenia moreae
Renz (C. Renz 1925) likewise as Lorenzinia probably represents an
animal track (Grubic¢ 1961).

Jellyfish are also rarely found in non-flysch Cretaceous deposits
(A. Kieslinger 1924, H. J. Harrington & R.C. Moore 1956),
mocre rarely than in Jurassic deposits (E. Haeckel 1866, A.Kieslin-
ger (1924) or in the Cambrian (C. Walcott 1898).
~ The Cretaceous jellyfish are represented only by Kirklandia texana
Caster from the Lower Cretaceous of Texas (K. E. Caster 1945),
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and Medusina described from the Campanian of Grenoble (L. P a guier
1899).

Representants of the Cretaceous genus Medusites ( helgolandicus and
latilobus) according to C. Walcott (1898) are not jellyfish but probably
represent sponges. G. Harrington & C. Moore (1956) also questio-
ned their reckoning among jellyfish.

An imprint found near the Roznéw Lake is the most similar to the
genus Kirklandia Caster. Apparent differences, however, allow to
distinguish a new species. |

Class Hydrozoa Owen 1843

Order Trachylinida Haeckel 1877 (nom. cor. Harrington & Moore
19586)

Suborder Trachymedusina Haeckel 1866 (nom. cor. Harrin gton &
Moore 1956)

Family Kirklandidae Caster 1945

Genus Kirklandia Caster 1945

Kirklandia multiloba n. sp.
Plate XIX fig. 1—2, Pl. XX fig.'1
The fossil is preserved as an imprint on the upper surface of a sand-
stone layer. The imprint is oval, the longest diameter is 8,5 cm, the
shortest 7 cm.

Fig. 1. Schematyczny szkic budowy strony brzusznej Kirklandia multiloba, ir. —
interradius; k — kanaly prowadzace z workéw zolgdkowych do raczki; p, — bruzdy
pierwotne; p, — bruzdy II rzedu; p; — bruzdy III rzedu; pr — perradius; r — raczka
(manubrium); v — vellum; wz — worki Zotgdkowo-gonadowe; w — platy wewnetrzne;
z; — platy zewnetrzne I rzedu; z, — platy zewnetrzne II rzedu
Fig. 1. Generalized plan of Kirklandia multiloba. ir — interradius; k — gastrogenital
canals; p; — primary sulcus; p, — secondary sulcus; p; — thirdly sulcus; pr — per-
radius; r — manubrium; v — vellum; wz — gastrogenital sacs; w — insert lobes;
z; — exert lobes; z, — secondary exert lobes
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The surface of the cast is slightly convex. The specimen consists of 15
concentrically arranged lobes, extending to the marngin, which is scaloped
in lappets (PL XIX, fig. 1). In the middle part of the specimen there exists
rather flat area without distinct relief with a small, probably rhomboidal
hollow at the centre. It seems that it is the imprint of rectangular manu-
brium which in effect of flattening became rhomboidal. However there
exists another possibility — manubrium was originally hexagonal. Small
furrows are connected with the manubrium. In two cases these furrows
begin at the corners. According to K. Caster (1945) it seems that they
represent imprints of gastrogenital canals. The lack of some of canals
is unquestionably caused by bad preservation of the central area.

Fig. 2. Przekroje podtuzne wzdluz niektérych ptatéw oraz przekrédj poprzeczny przez
' caly odcisk
Fig. 2. Section through the lobes and axial section through the cast

G
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Fig. 3. Przypuszczalny pierwotny ksztalt workow zolgdkowych (wz), m — rgczka
Fig. 3. Hypotetical shape of gastrogenital sacs (wz) and manubrium (m)

The radial canals are connected with centrifugally extended lobes (Fig.
XIX, Pl. I). On some lobes there are small protuberances differing in
shape (Pl. XIX, fig. 2). These differences were probably formed during
the deposition of the medusa. According to K. Caster they may repre-
sent gastrogenital sacs. On one of the lobes there are two (?) sacs. In most
cases there exists a concavity in the middle part of gastrogenital sacs.
The presumable primary shape is shown on fig. 3. The length of these
sacs does not exceed 1 cm, the width reaches 0,7 cm, and heigth 0,4 cm. It
seems that the gastrogenital sacs are only on these lobes which are con-
nected with the manubrium.

Symmetry of Kirklandia multiloba is shown on Fig. 1. It is based on
the assumption that the central depresion is the imprint of rectangular ma-
niubrium. In that case, the lobes connected with the corners are in per-
radial position while the others in inter and adradial positions. However
if a hexagonal manubrium existed, the picture would be different. More
specimens are needed for establishing the exact position of the lobes. The
sulcar furrows (Pl. XIX, Fig. 2) bifurcating near the periphery occur
between the lobes. The primary sulci are between the lobes with the
gastrogenital sacs (insert lobes). The bifurcating of the sulci originates
secondary (exert) lobes, without the sacs and mot connected with manu-

12 Rocznik PTG t. XXXIV z. 3
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brium. In one case, the place of bifurcating is near the central area, and
exert lobe almost reaches this area. One of secondary sulcus bufurcate(d
again so that secondary exert lobes were formed. The establishment of
exact number of these lobes is difficult, due to the lack of another speci-
mens, but it seems that these lobes are arranged assymmetricall.

In the specimen exist 12 insert lobes with the gastrogenital sacs and
connected with the manubrium, three (the fourth lobe existed also, but
this part of the specimen is !de'strvoyexd) exert lobes and at least one
secondary exert lobe.

Imprint of vellum in the specimen discussed does not exist, either this
medusa had not a vellum, or it was not imprinted, due to the shinness and
lightness of vellum.

DISCUSSION

The specimen is most similar to the imprints of the jellyfish which
are belonging ito species Kirklandia texana Caster from Lower Cre-
taceous (K. Caster '1945).

The following features are common: similar shape of the lobes, occur-
rence of the gastrogenital sacs on the insert lobes which are connected
with the manubrium by canals (K. Caster stated that it is the most
characteristic feature for genus Kirklandia, op. cit.), appearance of the
additional sacs, bifurcation of the sulci originating assymmetrical exert
lobes (this feature is also very specific for genus Kirklandia). Similarities
exist also in the size and in the proportion of the individual elements.
Probably a rectangular manubrium exist also in K. multilobata.

There exist, however, several differences: larger number of the internal
lobes with the sacs (K. Caster is ertlng op. cit. p. 13 ,,besides typlical
forms with eight insert lobes, there is one form with 13 lobes, but in this
case it is very difficult to dustmgmsh insert and exert lobes”), appearance
of secondary exert lobes which do not exist in K. texana. Morever, the
gastrogenital sacs in K. texana are larger, and canals are shorter.

Some similarity exists also between K. multiloba and Atollites zitteli
Maas (PL XX, fig. 5) from Lower Cretaceous of the Carpathian Flysch.
Differences, however, are greater: A. zitteli has at least 14 internal lobes
connected by canals with the ? round manubrium. The gastrogenital sacs
(the protuberances on several lobes may represent sacs) are indistinct
or even do not exist. There are the distinct differences in the size and
proportion of the eclements. The differences between Atollites minor
Maas and K. multiloba are even greater.

In spite of these differences, it seems probable that the genus Kirklan-
dia, as well as the genus Atollztes belong to one family.

From non Cretaceous jellyﬁsh K. multilobata is similar to Attolites
caucasicus Sobolev from the Upper Bajocian (L. I. Babanova 1963)
and also to ithe Middle Jurassic jellyfish, described by E. Lérch er (1931).
According to Harrington & Moore (1956) the latter specimen also
represents the genus Kirklandia.

Slight likeness exists between K. multilobata and Acrospedites (Medu-
sites) antiquus Haeckel (in Walcoti, 1898) and Acalepha (Craspedo-
nites) deperdita Beyrich (in Walcott, 1898). Differences are, howe-
ver, so great that they even do not belong to the same farmly (Har-
rlngton & Moore (1956).
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CONCLUSION

The specimen described above has many features common with the
genus Kirklandia, and therefore it seems that this form represents a new
species of the genus Kirklandia. Probably this new, younger species deve-
loped from K. texana in the result of increasing of the mumber of the
insert lobes. This increase was caused by the centripetal migration of the
exert lobes of the K. texana and by the connection of these lobes with the
manubrium by the radial canals (see Caster 1945).

IOCCURRENCE

The specimen was found in the western tributary stream of the Roznéw
Lake, near the village Zaleze (north from Tegoborze, district Nowy Sgcz).

It occurs on ithe upper surface of thin-bedded, fine-grained sandstone
from the Upper Istebna Shales (Paleocene member of the Carpathian
flysch). This member is composed of dark shale with subordinary inter-
calations of thin-bedded, dark sandstones. Thin layer of siderites occurs
sporadically. Bioglyphs are abundant on the surfaces of sandstone beds.

The specimen described is now in the museum of Geological Institute,
Carpathian branch in Cracow. ' .
MODE OF ORIGIN

It seems that the origin of the imprint was connected with a turbidity
current which deposited the sandstone layer. The medusa had been drawn
in this current and was transported to deeper part of the basin. Due to
its lightness and great surface, the jellyfish was deposited later than the
sandy and silty fractions. Since the deposition of the jellyfish followed
immediately the deposition of the detritus, therefore the upper part of
the layer was still plastic and it enabled the formation of the imprint
of the soft body of the medusa. The rather rapid burial of the medusa
by the rest (silty clayey fraction) of the diluted turbidity current, and
slow getting rid of the water (the whole process took place beneath the
water) created the favourable condition for the preservation of the jellyfish.

The problem is why the jelly body of the medusa was not damaged
during the transport in the turbulent current. It seems that the reasons
were: 1) the current was rather diluted and not large (the sandstone layer
is thin and is composed of fine-grained particles), in such kind of currents
the turbulences ought to be rather weak, 2) according to Agassiz (in
Walcott 1898) the body of some jellyfish become almost leathery, thin
and more elastic than usually. ' ‘

Geological Survey of Poland
Carpathian Branch
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OBJASNIENIA TABLIC
EXPLANATION OF PLATES

Tablica — Plate XIX

Fig. 1. Odcisk w piaskowcu Kirklandia multiloba. Warstwy istebnianskie goérne.
Zateze

Fig. 1. Imprints of Kirklandia multiloba (holotype). Upper Istebna Shales. Zaleze

Fig. 2. Odcisk plastelinowy okazu z fig. 1.

Fig. 2. Cast of the holotype

Tablica — Plate XX

Fig. 1. Odcisk plastelinowy centralnej czeSci okazu z tabl. XIX, fig. 1. Widoczne za-
rysy kanalikéw oraz rgczki

Fig. 1. Cast of the central part of holotype, note rhomboidal manubrium and canals
Fig. 2. Kirklandia texana Caster (holotyp, K. Caster 1945, tabl. I, fig. 1)
Fig. 2. Kirklandia texana Caster (holotype, K. Caster 1945, Pl. 1, fig. 1)

Fig. 3. Atollites zitteli Maas (O. Maas 1902)

Fig. 3. Atollites zitteli Maas (O. Maas 1902)
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