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BATHYSIPHONS FROM THE EOCENE OF THE CARPATHIAN
FLYSCH, POLAND

Abstract. — The occurrence of a sandstone horizon abounding in tubes of Bathysi-
phon Sars has been discovered ni the Eocene of the environs of Grédek on the Du-
najec. A new species B. inconstans is here described, along with studies on the
structure and occurrence of, as well as deformations underwent by its tubes in the
process of flysch sedimentation. Since the writer considers them to be the tubes
of the Annelida and not the tests of the foraminifers, he thus questions the so far
accepted view on the systematic positions of the bathysiphons.

INTRODUCTION

The bathysiphons under study occur in beds of Cigzkowice sandstones
on the shore of Lake Roznéw near Grédek on the Dunajec River (Text-
fig. 1). These sandstones are yellowish, fine-grained, containing mica,
fine-laminate and disintegrating to form thin plates. Among them, there
occur clayey-marly intercalations, with many fine organic and current
hieroglyphs formed at their contact surface.

The Carpathian bathysiphons were first mentioned by Dylgzanka
(1923) who found these fossils in the inoceram beds of the Magura group
in Szymbark. Next, Bieda (1946, 1949) fairly accurately describes Carpa-
thian specimens from Klodne, Sowlin and Grédek, comparing them with
Italian ones of Bathysiphon appenninicus Sacco, 1893 from the Cretaceous
flysch of the Northern Apennines and with B. taurinensis Sacco, 1893
from the Oligocene-Miocene marls of the environs of Turin. Bieda notices
that the bathysiphons found in the Carpathians are known only from
their fragments obtained in washing flysch deposits. Danysz (1966) ment-
ions a specimen 13 em long which he has in his collections and large
fragments of bathysiphons are also described by Vialov (1965, 1966, 1967)
and Neagu (1964). The authors named above describe the fragments they
own as agglutinating foraminifers and, on the basis of slight and freq-
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Fig. 1. A geological sketch of the vicinity of Grédek on the Dunajec. Blackened

spots designate the occurrence of bathysiphons. Explanations: K. Cretaceous, Isteb-

na Beds; PK§ Cretaceous — Paleocene; P Paleocene, spoted shales; P* Paleocene,

Istebna Beds; E° Eocene, Ciezkowice sandstones; E" Eocene, hieroglyphic beds;
E™ Eocene, spotted shales.

uently insignificant differences, assign them not only to different species,
but also even genera.

Analyzing various authors’ descriptions of bathysiphons and compar-
ing them with complete specimens from the Carpathian Mts, the present
writer concludes that the separation of so many species is not justified.
These authors described separately the initial, central and apertural
fragments of the tubes. Since they differ from each other in appearance,
found separately they might be assigned to different species and even
genera (Text-fig. 2). The present writer having at his disposal a rich ma-
terial which includes almost complete specimens, believes that many
species of the genus Bathysiphon known from literature should be assig-
ned to one species.

a b c

Fig. 2. Fragmentary tubes of bathysiphons and their longitudinal sections, parts:
a initial, b central, ¢ upper.
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The specimens decribed in the present paper are housed in the collect-
ions of the Department of Palaeontology and Stratigraphy of the Academy
of Mining and Metallurgy in Cracow.

OCCURRENCE AND STATE OF PRESERVATION OF THE
BATHYSIPHONS

The bathysiphons from Grédek on the Dunajec rest on the surface
of sandstone beds or are embeded in clayey-marly intercalations and are
accompanied by hieroglyphs. As an effect of the pressure exerted by
sandy deposits during their formation and diagenesis, the tubes of bathy-
siphons were compressed (Text-fig. 3), bent and transversally deformed,
with elongate depressions and lateral cracks (Text-figs 3, 4) formed on
their bottom surface. As a result of bending, the tubes broke on contract-
ions (Text-fig. 3¢, d). So deformed became mostly the tubes lying on
clays or half-submerged in them, while those lying on sand and filled
with deposits remained intact (Text-fig. 4, Fig. 1). The bathysiphons lying

b

Fig. 3. Fragmentary bathysiphons. a, ¢ and d various stages of deformation; b lon-
gitudinal section.
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Fig. 4. Types of deformations of the tubes of bathysiphons: a sandstones, b clayey-
marly deposits.
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on the bottom, were scattered irregularly (Pl. II) or oriented. The latter
position was mentioned by Ksigzkiewicz (1961) as he described the ba-
thysiphons from the Carpathian flysch of the Istebna sandstones at Ta-
baszowa. This author relates such an orientation with bottom currents.
At Grodek on the Dunajec, the bathysiphons arranged parallel to each
other are on the whole uniform in size (75 per cent of them about 3 cm
long). Nearly all of them point with their sharp ends in the same direction
and are usually very closely spaced. Most of them are not damaged and
have no elongate cracks. In some parts of beds the tubes occur on almost
even surfaces (Pl. II, Fig. 5) and are covered with fine sand grains. In
some other parts, in which the tubes are widely scattered, elevations, re-
presenting casts of the depression formed near the wider ends of bathy-
siphons embedded in clay are visible (Pl. II, Fig. 8). The reconstruction of
the process which led to the parallel arrangement of bathysiphons (Text-
-fig. 5a) shows one of the types of depositing bathysiphons, the terminal
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Fig. 5. A diagram showing the transportation and deposition of the tubes of
bathysiphons by bottom currents.

ends of tubes being drifted by currents. In the case of drifts (Text-fig. 5b)
stronger bottom currents transported great amounts of the terminal ends
of bathysiphons, which were deposited in layers piled on each other. The
orientations of bathysiphons sometimes are not parallel in neighbouring
layers, this may be due o changes in the direction of bottom currents.

SYSTEMATIC POSITIONS OF THE BATHYSIPHONS

The tubes of hitherto described bathysiphons are composed mostly of
sponge spiculae. Studying the bathysiphons from Groédek on the Dunajec,
the writer has found that their material was mostly of the sponge origin
and less frequently consisted of fine quarz grains cemented by silica.
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Thus, the doubt arises if these are actually tests of foraminifers or maybe
they come from other organisms. The Annelida, some of which have ag-
glutinated tubes nearly identical with the tests of foraminifers, may be
considered as possible builders. In the case of the bathysiphons, there
is no certainty if they are the tests of foraminifers, but on the other hand
there is no evidence of their belonging to the Annelida. The structure
of their initial part may be an argument against their foraminiferal ori-
gin. After making many longitudinal sections through the initial stages
of bathysiphons the writer found that these parts tapered (Pl. II, Fig. 8;
Text-fig. 2a) to form very thin, sharp terminations. If these fossils were
of the foraminiferal origin they would certainly have embryonic chamber
(proloculus), which, however, does not occur in the bathysiphons.

Their size is one more argument against their being tests of foramini-
fers. Some tubes of bathysiphons from Groédek on the Dunajec are very
long. Such lengths have never been recorded in both Recent and fossil
foraminifers. The size alone cannot be considered as evidence of their
being annelids, but it arises a doubt if they might be foraminifers.

Comparing the tubes of Recent and fossil annelids with those of the
bathysiphons, we observe that their growth takes place identically in
both cases, that is, that the calcareous or agglutinated rings grow in
succession and that alternate extensions and contractions, causing seg-
mentation, are visible on the tubes.

It is also the environment in which the bathysiphons lived that may
evidence of their belonging to the Annelida. The bathysiphons are prim-
arily found in clayey or marly sediments, which were subsequently cov-
ered with sandy deposits (frequently they are “stuck” to the surface of
sandstone beds). Only few of them are found inside sandstones, in
which — as follows from their arrangement — they are allochthonous.
Neither small nor large foraminifers have ever been found in the deposits
containing bathysiphons. On the other hand, the surfaces of the beds are
covered with many and various hieroglyphs, most of them being traces
of the annelids. We may conclude that the environment was favorable
to the annelids and, therefore, the sessile, agglutinating annelids might
live in it.

DESCRIPTION

Genus Bathysiphon Sars, 1872

In 1872, Sars erected this genus for fragmentary tests of indeterminate
organisms which he considered to be foraminifers. Further species of
the genus Bathysiphon have also been described on the basis of frag-
mentary materials. Thus, the question arises, whether or not fragmen-
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tary fossil tubes belong to one or several species of this genus. Comparing
the descriptions and illustrations, the present writer believes that Sars
(1872) and Sacco (1893) described fragments of one and the same species
of the genus Bathysiphon giving them different names. The drawing en-
closed (Text-fig. 8) shows a complete test of the genus Bathysiphon (on
the basis of B. inconstans n.sp.) with marked segments described as: (1)
B. apenninicus Sacco; (2) B. filiformis Sars and (3) B. taurinensis Sacco.
Since the species mentioned above are in part identical with B. inconstans
n.sp., it is not unlikely that all of them are synonymic species.
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Fig. 6. A complete specimen of a bathysiphon (Bathysiphon inconstans n.sp.) with
marked segments which were described as the following species: 1 Bathysiphon
apenninicus Sacco; 2 B. filiformis Sars; 3 B. tauracensis Sacco.

Bathysiphon inconstans n.sp.
(Pl. 11; Text-figs 1—8)

Syntypes: specimens shown in Pl. XXVI], Figs 2 and 8.

Type horizon: Eocene, Ciezkowice sandstones.

Type locality: Grbédek on the Dunajec.

Derivation of the name: Lat. inconstans = inconstant, variable, after a considerable
variability of its tubes.
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Diagnosis. — Tube slightly bent, to 20 cm in length, round in trans-
verse section, tapering in the initial and extended in the apertural part,
with more or less distinct contractions irregularly spaced over the entire
length. Walls of tubes thick and, consequently, the internal canal small
in diameter. Walls composed of sponge spicules of a fine-grained sand
cemented with silica.

Material. — Several hundred specimens varying in size. All the com-
plete and fragmentary tubes found within Carpathian sandstones display
both transverse and longitudinal deformations, which were formed during
the sedimentation and diagenesis of the rock.

Dimensions (in mm):

Length of tests to 20,

diameter of the apertural part 2.0 to 2.8

diameter of canal 0.4 to 0.6

length of segments — strongly variable

Description. — Tube conglomeratic, round or slightly compressed in
transverse section, nearly uniform in diameter over the entire length,
except for the initial, contracted part. Surface of tubes smooth, glossy or
slightly rough, white, yellowish or ashen-blue. Contractions varying in
length occur over the entire length, some of the segments being very
long, some others resembling rings. In the initial part, the contractions
are only slightly marked, frequently hardly visible. Walls very thick, the
lumen of tubes very small. Walls composed primarily of sponge spicules
and, less frequently, of fine quartz grains cemented with silica.

Remarks. — Being unable to identify this form with a complete cer-
tainty with any of so for described species, based on fragmentary tubes.
the writer erects a new name for the completely preserved form from
Grédek on the Dunajec.

Department of Palaeontology and Stratigraphy
Academy of Mining and Metallurgy
Krakéw, Al. Mickiewicza 30
September, 1971

REFERENCES

BIEDA, F. 1946. Stratygrafia fliszu Karpat Polskich na podstawie duzych otwornic.

Rocznik PTG, 16, 1-41, Krakéw.
— 1949. O nowych i malo znanych otwornicach z fliszu Karpat Polskich. Ibi-

dem, 18, 151—179, Krakéw.

DANYSZ, W. W. 1966. O krupnych foraminiferach w karpatskom fliSe. Palaeont.
Sb., 3, 20—22, Lvov.

DYLAZANKA, M. 1923. Warstwy inoceramowe z lomu w Szymbarku kolo Gor-
lic. Rocznik PTG, 1, 1-6, Krakéw.

KSIAZKIEWICZ, M. 1961. O niektérych sedymentacyjnych strukturach fliszu kar-
packiego. Ibidem, 31, 1, 23-36, Krakéw.



170 JERZY MALECKI

NEAGU, T. 1964. Duze otwornice aglutynujgce z kampanu Karpat Rumunskich.
Ibidem, 34, 579—588, Krakéw.
SACCO, F. 1893. Le genre Bathysiphon & Yetat fossile. Bull. Soc. Géol. France,
Sér. 3, 21, Paris.
SARS, G. O. 1872. Undersogelser over Handargerfjordens Fauna. Vidensk. — Selsk.
Forhandl.,, Christiania. p. 251, Christiania.
WIALOW, O. S. 1965. Zamedanija o foraminiferach z krimnistoj rakowinoj. Pa-
leont. Sb. 3, 1, 3-11, Lvov.
— 1966. O krupnych kremnistych foraminiferach Silicinifera iz verchnemelovogo
flisa Karpat. Ibidem, 3, 2, 27-36, Lvov.
— & PISVANOVA, A. S. 1967. O nekotorych krimnistych foraminiferach iz
miocena zapadnych oblastej USSR. Ibidem, 4, 1, 35-42, Lvov.

JERZY MALECKI

BATYSYFONY Z EOCENU FLISZU KARPACKIEGO (POLSKA)

Streszczenie

W eocenskich piaskowcach ciezkowickich kolo Gro6dka n.D. znaleziono masowo
wystepujace, prawie kompletne rurki Bathysiphon inconstans n.sp. Sg one znaj-
dowane przede wszystkim w marglistych przelawiceniach, ,przylepione” do po-
wierzchni piaskowcéw, rzadko w samym piaskowcu. W ulozeniu wykazujg one
orientacje zgodnie z osig rurki lub sg bezladnie rozrzucone. Rurki osiggajg do
20 cm dlugo$ci, majg $rednice ponizej 3 mm przy szerszym koncu i stosunkowo
grubg Scianke. Scianka jest zbudowana z igiel gabek, z malg domieszkg drobnych
ziaren piasku kwarcowego, spoiwo jest krzemionkowe. Wbrew dotychczasowemu
pogladowi autor uwaza, ze nie sg to otwornice, lecz rurki pier§cienic. Przemawia
za tym przede wszystkim budowa rurki, ktébra na proksymalnym koncu nie ma
komory embrionalnej, cechy charakterystycznej otwornic. Poza tym sj duze ana-
logie w sposobie przyrostu rurek u dzisiejszych pierScienic i batysyfonéw. Sg roéw-
niez przeslanki, ze $rodowisko nie sprzyjalo rozwojowi otwornic, natomiast na-
pewno obficie bylo zasiedlone przez rbézne Annelida.

Autor zwraca uwage, Ze dotychczas opisane gatunki batysyfonéw oparte sa na
niewystarczajgcych, fragmentarycznych materiatach. Wydaje sie, ze oligocenisko-
miocenskie gatunki opisane na niekompletnych okazach z Witoch moga byé ga-
tunkami synonimicznymi, jak i nowy eocenski gatunek z Karpat.
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EXJM MAJSUKHA

BATUCUDPOHEL 3 SOIEHOBHIX ITOPOJ KAPITATCKOTO PJMIIIA
(ITOJIBIIIA)

Pezome

B 11eHIKKOBMIIKMX [IECHAHUKAX S0LIEHOBOr0 BO3PacCTa, PaclpOCTPAHEHHBIX B paiioHe
MecTHoCcTH I'pysek Ha p. JlyHael, HabJuofalduch MacCOBbIE CKOIIJIEHUS NTIOYTH KOMILJIEKT~
HbIX TPYOOK Bathysiphon inconstans n.sp. OHM NIPUYPOYEHBI K MEPIIIMCTLIM IIPOCIOAM,
MOTYT OBITh ,,JIPMKPEIIEHbI” K INOBEPXHOCTAM II€CYAHMKOBBLIX CJIOEB, PEAKO BCTpe-
4aloTcad B caMOM InecyaHuke. MecramMu HaGNrOfaeTrcsa 3aKOHOMEPHasA OPMEHTHPOBKA
Tpy6OK, MecTaMu e OHM pazbpocaHbl GecriopAaoyHO. HauHa Tpyb6ok pocturaer 20 cM,
AMaMeTp Ha DPacCIIMPEHHOM KOHIe n0 3 MM. CpaBHUTEJNBHO TOJCTBIE CTEHKU TPYOOK
COCTOAT M3 CIIMKYJN Ty6OK C HE3HAUMTEJNbLHOM HPUMECBI0O MEJKMX KBapLEBBIX IEeCUMU-
HOK, CLIEMEHTMPOBAHHBIX KPEMHUCTBHIM BellecTBOM. BONpeKM ycTaHOBMBIUMMCH B3IJdA-
JaM, aBTOp CYMUTAET, YTO 3TU TPYOKM OTHOCATCA He K dpbopaMMHMUDEPAM, a8 K KOJNBYATbIM
yepBaAM. Takoe 3aKJIIOYEHME MOKHO CAEJATh, IIPEXKAEe BCEro, Ha OCHOBAaHUM CTPOECHMS
TPYOOK, Ha IPOKCUMAJBLHOM KOHIle KOTOPBLIX OTCYTCTBYIOT SMODMOHANBHBIE KaMepbl,
NpeACcTaBIAILIE XapaKTePHbIT NpU3HaKR (bopamuuudep. Kpome TOro, COBpeMeHHbIC
KOJIbYaThle YEePBU M GaTUCUGDOHBI NIPOABIAIOT 0OJBLIOE CXOACTBO B crmocofe npuxper-
JeHusa TpyOoK. VAMeloTcs TaKXKe NPeANOChUIKM, YTO AaHHaAfA cpefa OTJu4yajach He-
6J1arONPUATHBIMY YCJIOBUAMM 1A pPa3BUTMA dopaMuuudep, HO HECOMHEHHO ObLia
OBUIIbHO 3aceyIeHa Pa3HbIMM aHHEJUJAMMU.

ABTOp OTMEYAaEeT, YTO OIMMCAHMA BUAOB GATHCU(POHOB OCHOBBIBAKOTCA Ha HEMOJIHBIX
¥ MaJIo JOCTOBEPHBIX MaTepuanax. IIpepmnonaraercs, YTO OJUIOIEH-MUOLIEHOBLIE BUALI
U3 Uranuy, M3y4yeHHble 10 HEIOJHbIM SK3eMIIsIpaM, KaK M HOBLIf 90LIEHOBLI BUX U3
Kapmar, MOryT npeicTaBIATh CUHOHUMMYECKUE BUIbL

EXPLANATION OF PLATES

Plate 1

Bathysiphons occurring on the surface of Ciezkowice sandstones at Grédek
on the Dunajec. X1
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Plate II

Fig. 1—4, 6, 7. Fragmentary tubes of bathysiphons on the surface of sandstones;
visible are the deformations they underwent during sedimentation. X 2

Fig. 5. Fragments of rock abounding in fragmentary initial segments of the tubes
of bathysiphons arranged parallel to each other. X 1.

Fig. 8. Current hieroglyphs, together with oriented tubes of bathysiphons. X 1.

Fig. 9. A longitudinal section through a tube of bathysiphon with visible sponge
spines of which the walls of tubes are composed. X 15.
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