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The Bavarian Gerhardtsreit Formation (‶Gerhardts- 
reiter Mergel″ / ‶Gerhardtsreiter Schichten″; cf. 
Böhm 1891; Hagn 1960; Wagreich et al. 2004), also 
known as Gerhartsreit Formation (‶Gerhartsreiter 
Schichten″; Hagn et al. 1981, 1992; Schwarzhans 
2010; Pollerspöck & Beaury 2014) or ‶Gerhards-
reuter Schichten″ (Egger 1899; Hagn & Hölzl 1952; 
de Klasz 1956; Herm 1979, 2000) is exposed in Up-
per Bavaria near Siegsdorf, southern Germany (cf. 
Hagn et al. 1981). The black to grey-black, fine san-
dy micaceous clayish marls were deposited on the 
northern Helvetic shelf (northwestern Tethyan realm; 
Herm 1979, 2000; Hagn et al. 1992), and are Maas-
trichtian in age.

The formation is well known for its diverse and well 
preserved assemblages of microfossils (e.g., Egger 
1899; Ziegler 1959; Ohmert 1970; Hagn et al. 1981, 
1992; Kirsch 1991), invertebrates, especially mol-
luscs (Böhm 1891; de Klasz 1956; Hagn et al. 1992), 
and vertebrates (chondrichthyan and osteichthyan 
fishes; e.g., Schwarzhans 1996, 2010; Pollerspöck 
& Beaury 2014; Pollerspöck 2015). Collections have 
been made from the strata for over 150 years (Güm-
bel 1861: ‶Gosauschichten von Siegsdorf″, Gümbel 
1870: ‶Gosaumergel von Götzreuth″).

While examining micropalaeontological sieve re-
sidues of this formation, besides other microscopic 
echinoderm remains (Echinoidea, Ophiuroidea) a sin-
gle holothurian calcareous ring element was found.

Whereas modern holothurians are common and 
ecologically important members inhabiting all marine 
environments, from the intertidal to the deepest oce-
anic trenches worldwide (e.g., Pawson 1982; Kerr & 
Kim 2001; Kerr 2003), fossil holothurians remain rela-
tively rare (e.g., Frizzell & Exline 1956, 1966; Gilliland 

1993; Smith 2004) due to different reasons (Reich 
2013). There are nearly 1,700 valid extant sea cucum-
ber species (Smiley 1994; Kerr 2003; Paulay pers. 
comm.) known worldwide. The fossil record (since 
the Middle Ordovician; Reich 1999, 2010), by con-
trast, is discontinuous in time and recorded ranges 
of species with around 1,000 reported forms (Reich 
2013, 2014, 2015b) since the early 19th century. 

Although well-preserved articulated material of 
holothurians are known from around a dozen fossil 
lagerstätten localities (Reich 2013) most of the fos-
sil record of the group comprises isolated body-wall 
ossicles and elements of the calcareous ring (Paw-
son 1980; Smith et al. 2013; Reich 2015a).

The Cretaceous record of Holothuroidea was quite 
poor and understudied (Frizzell & Exline 1956; Müller 
1969; Reich 1995, 1997) in comparison to Triassic 
and Jurassic holothurian faunas (Reich 2013). Ho-
wever, first gaps were filled by several papers publis-
hed in the last 15 years (e.g., Al-Tamimi et al. 2001; 
Reich 2001a, 2001b, 2002a, 2002b, 2003a, 2003b, 
2003c, 2003d; Reich & Wiese 2010; Reich & Ansor-
ge 2014; Sadeddin & Al-Tamimi 2006; Al-Tamimi & 
Saqqa 2008).

The only known Cretaceous holothurian from Ba-
varia is represented by an isolated body-wall wheel 
ossicle (‶Calcarina rotula″, originally misinterpreted 
as a benthic foraminifer) from the Cenomanian of 
the ‶Einbachgraben″ (Bavarian Alps), described by 
Joseph Georg Egger (1824–1913) in 1899 (cf. Reich 
1997) which is in fact a member of the Apodida: Chi-
ridotidae (‶Jumaraina rotula″). Thus, unequivocal, 
identifiable holothurian fossils are important becau-
se this echinoderm group has largely been neglected 
by palaeontologists.
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liths described from the type stratum, Schwarzhans 
(2010) interpreted the environment as open or dee-
per shelf. This is in accordance to observations on 
the palaeoecology (cf. Frenzel 2000) of the recorded 
benthic foraminiferal fauna.

Description: The present specimen of an radial CR 
element is elongate and nearly subsquarish in out-
line; the whole element tends to be slightly curved 
with the inner face being concave and both lateral 
articulation faces inclined slightly inwards or being 
chamfered.

The muscular process bearing the notch for the 
passage of the radial nerve (Fig. 1B) is short, and 
facing somewhat outward (Fig. 1C, E) in part. The 
additional anterior process (non-muscular process; 
Fig. 1A-B) is slightly longer. On the external face (Fig. 
1A) a medium-sized depression lies between the 
two anterior processes. On the inner face a posterior 
indent (encompassed by two short posterior exten-
sions; Fig. 1A-F) extends into a furrow which divides 
anteriorly into three (?four) branches (Fig. 1B, C, E). 
Stereom structure is very dense.

Dimensions: Length of R: 1.19  mm; maximum 
width: 0.66 mm.

Discussion and remarks: Since only one specimen 
(of the diagnostic CR) of this taxon has been so far 
recorded I designated it as ‶gen. et sp. nov. A″. The 
present R resembles the CR of molpadiid/caudinid 
holothurians but, by contrast, the typical posterior 
prolongations are short (‶rudimentary″) like in a few 
‶non-typical″ molpadids (e.g., Eupyrgus, Cherbon-
niera; Reich & Rössner 2016). However, by compari-
son with modern molpadid holothurian material (e.g., 
Hôzawa 1928; Heding 1933; Hatanaka 1939) it is pos-
sible to draw conclusions about some of the soft tis-
sue components that were related to the CR (cf. Fig. 
1A-F). Due to the size relationship of both anterior pro-
cesses (shorter muscular process!) the position of the 
present CR element was probably mid-ventral (= RI). 
The central groove would have housed the anterior ex-
tension of the radial canal, leading to several tentacu-
lar canals (cf. also Hatanaka 1939). The insertion area 
of retractor/longitudinal muscles is located below the 
passage for the radial nerve (muscular process) (Fig. 
1A-B). The new taxon is clearly different from modern 
molpadiid, caudinid and eupyrgid sea cucumbers that 
have a differing morphology and combination of ante-
rior and posterior processes. It probably represents a 
stem group member (of our modern molpadids) rather 
than a representative of extant families. 

Molpadid sea cucumbers are medium in size with 
a body which is often sausage-shaped, tapering 
posteriorly to form a conspicuous tail. These forms 
are deposit-feeders, usually burrowing into soft sedi-
ments or sand, often orientated with the anterior end 
downwards in the substrate and with the posterior 
end near the substrate surface for respiration (e.g., 

Images of the specimen figured here were cap-
tured with a Keyence VHX 5000 digital microscope 
with live depth composition (50–100 single stacked 
images). Figures were processed using Adobe Pho-
toshop®.

Abbreviations: SNSB-BSPG – Bavarian State 
Collection of Palaeontology and Geology, Munich, 
Germany; CR – calcareous ring, R – radial element(s) 
of the calcareous ring, IR – interradial element(s) of 
the calcareous ring, RI to RV – Ludwig (1889) letters 
for designation of dorsal/ventral position of R: RI = 
mid-ventral, RII = left-ventral, RIII = right-ventral, RIV 
= left-dorsal, RV = right-dorsal.

Systematic Palaeontology

The taxonomy, descriptive terminology and syste-
matic scheme employed in this paper was adapted 
and modified from or is conform to those of Heding 
(1933), Gage & Billett (1986), Smirnov (2012), and 
Reich (2015a).

Phylum Echinodermata Bruguière, 1791 
[ex Klein, 1734]

Subphylum Eleutherozoa Bell, 1891
Class Holothuroidea de Blainville, 1834
Subclass Holothuriacea Smirnov, 2012

Order Molpadida Haeckel, 1896
?(stem group) fam. nov.

gen. et sp. nov. A
Fig. 1A-F

Type material: SNSB-BSPG 2016 VIII 151, radial 
CR element (?RI); isolated from the sieve residue of 
micropalaeontological sample #3857 (collected by 
Herbert Hagn in 1977).

Type locality: Gerhardtsreiter (Gerhartsreiter) Gra-
ben, SE of Siegsdorf, Upper Bavaria, Germany.

Type stratum and age: Gerhardtsreit (Gerhartsreit) 
Formation; Upper Cretaceous: Maastrichtian. – The 
precise biostratigraphy of this formation was the 
subject of debate during the last decades: (1) Low-
er Maastrichtian (e.g., de Klasz 1956; Ziegler 1959; 
Hagn 1961; Herm 1979), (2) Middle Maastrichtian 
(e.g., Hagn et al. 1981; Martini 1981; Hagn et al. 
1992), or (3) upper Lower Maastrichtian to lower Up-
per Maastrichtian (Ohmert 1967), as well as (4) Upper 
Maastrichtian (e.g., Ohmert 1970; Herm 2000). How-
ever, the reported nannofossils (e.g., Lithraphidites 
quadratus; cf. Martini 1981; UC20 zone of Burnett 
1998) and several foraminifera (e.g., Bolivinoides 
draco giganteus, Bolivinoides draco draco; cf. Koch 
1977, Frenzel 2000) indicate an upper Lower Maas-
trichtian age (probably the fastigata belemnite zone).

Palaeoenvironment: Based on teleost fish oto-



287  Zitteliana 89

Acknowledgements

This short article is dedicated to Winfried Werner, 
Munich, on the occasion of his 65th birthday. Funding 
for this research was supported in part by the Ger-
man Research Foundation (Project: RE2599/6-2). 
Thanks are also given to T.R. Stegemann (Göttingen/
München) for critically reading the first draft of the 
manuscript. I also received useful comments on this 
short paper by reviews of Andreas Kroh and Alexan-
der Nützel.

References

Al-Tamimi M, Saqqa WA. 2008. Holothurian Sclerites from the Upper 
Part of Ajlun Group (Late Cretaceous) of Salhoub Area, North 
Jordan. Dirasat, Pure Sciences 35(2), 81–95.

Al-Tamimi M, Saqqa W, Sadeddin W. 2001. Holothurian sclerites 
from the Early Late Cretaceous, south of Al-Mastabah Area 
(North Jordan). Neues Jahrbuch für Geologie und Paläontolo-
gie, Monatshefte [2001](8), 463–482.

Bell FJ. 1891. On the Arrangement and Inter-relations of the Classes 
of Echinodermata. Annals and Magazine of Natural History (6th 
series) 8, 206–215.

Blainville HMD de. 1834. Manuel d‘Actinologie et de Zoophytologie. 
2 vols. Paris & Strasbourg, Levrault, viii + 694 p.

Böhm J. 1891. Die Kreidebildungen des Fürbergs und Sulzbergs 

Pawson 1977, 1982). The group contains around 
100 modern species in 9 genera and three families. 
Members of the Molpadida live in shallow or deep 
water with a bathymetric range of 0–5,250 m (e.g., 
Pawson 1977; Pawson & Liao 1992; Pawson et al. 
2001; Pawson & Vance 2007; Davey & O‘Loughlin 
2013; Reich & Rössner 2016).

Late Cretaceous molpadid CR material was un-
known so far. Hess (1975) and Gilliland (1992) re-
ported on a few examples from the older Swiss and 
British Jurassic. Molpadid body-wall ossicles from 
Upper Cretaceous strata were recently described 
by Reich (2003d) and Reich & Ansorge (2014). The 
fossil record of Molpadida is poorly known, there-
fore each additional find can add significantly to our 
knowledge of extinct Holothuroidea or can help in 
identifying calibration points for phylogenies.

Occurrence: So far known only from the Lower 
Maastrichtian of the Bavarian Alps, Germany.

The newly discovered fossil constitutes the first 
reported occurrence of Holothuroidea from the 
Maastrichtian of Bavaria as well as of molpadid CR 
material from Late Cretaceous strata worldwide.

Figure 1: Radial CR element (probably RI) of an molpadid holothurian (gen. et sp. nov. A) from the Early Maastrichtian Gerhardtsreit For-
mation of Bavaria (Gerhardtsreiter Graben, near Siegsdorf), Germany (SNSB-BSPG 2016 VIII 151). (A) outer view; (B) inner view; (C) lateral 
(oblique) view (of left face); (D) lateral view (of right face); (E) anterior view; (F) posterior view. The left figure shows the overall morphology 
viewed from all directions, and the right figure with same configuration indicates interpretation of soft tissue anatomy related to the CR.



Zitteliana 89  288 

roretzii (v. Marenzeller). Science Reports of the Tôhoku Imperial 
University (Fourth Series: Biology) 14(2/3), 155–190.

Heding SG. 1933. The Caudina of Asamushi, the so-called Caudina 
chilensis (Johs. Müller). Science Reports of the Tôhoku Imperial 
University (Fourth Series: Biology) 8(2), 127–142.

Herm  D. 1979. Die süddeutsche Kreide – Ein Überblick. In: J 
Wiedmann (Ed), Aspekte der Kreide Europas. IUGS Series A 
6, 85–106.

Herm D. 2000. Kreide in den deutschen Alpen. In: Stratigraphische 
Kommission Deutschlands (Ed), Stratigraphie von Deutschland 
III: Die Kreide der Bundesrepublik Deutschland. Courier For-
schungsinstitut Senckenberg 226, 147–162.

Hess H. 1975. Die fossilen Echinodermen des Schweizer Juras. 
Veröffentlichungen aus dem Naturhistorischen Museum Basel 
8, 1–130.

Hôzawa S. 1928. On the Changes occuring with Advancing Age 
in the Calcareous Deposits of Caudina chilensis (J. Müller). 
Science Reports of the Tôhoku Imperial University (Fourth 
Series: Biology) 3(3), 362–378.

Kerr AM. 2003. Holothuroidea (Sea Cucumbers). In: D Thoney (Ed), 
Grzimek‘s Animal Life Encyclopedia. Second Edition. Volume I. 
Lower Metazoans and Lesser Deuterostomes. New York, N.Y., 
Gale Group Publishers, 417–431.

Kerr AM, Kim J. 2001. Phylogeny of Holothuroidea (Echinodermata) 
inferred from morphology. Zoological Journal of the Linnean 
Society 133(1), 63–81.

Kirsch K-H. 1991. Dinoflagellatenzysten aus der Oberkreide des 
Helvetikums und Nordultrahelvetikums von Oberbayern. 
Münchner Geowissenschaftliche Abhandlungen (A: Geologie 
und Paläontologie) 22, 1–306.

Klasz I de. 1956. Stratigraphie der helvetischen Zone (Helvetikum-
Zone). In: O Ganss, I de Klasz, K Götzinger, F Vogel, Geologie 
des Blattes Bergen. Geologica Bavarica 26, 42–72.

Klein  JT. 1734. Naturalis Dispositio Echinodermatum: Accessit 
Lucubratiuncula De Aculeis Echinorum Marinorum, Cum Spi-
cilegio De Belemnitis. Gedani [= Gdansk], Schreiber, 78 + 36 p.

Koch W. 1977. Biostratigraphie in der Oberkreide und Taxonomie 
von Foraminiferen. Geologisches Jahrbuch (A: Allgemeine 
und regionale Geologie BR Deutschland und Nachbargebiete, 
Tektonik, Stratigraphie, Paläontologie) 38, 11–123.

Ludwig H. 1889-1892. Die Seewalzen. In: HG Bronn (Ed), Klassen 
und Ordnungen des Thier-Reichs, wissenschaftlich dargestellt 
in Wort und Bild. Zweiter Band. Abtheilung: Echinodermen 
(Stachelhäuter). I Buch. Leipzig, C.F. Winter‘sche Verlagshand-
lung, vi + 460 p. [1889: 1–176, 1890: 177–240, 1891: 241–376, 
1892: 377–460].

Martini E. 1981. Nannoplankton in der Ober-Kreide, im Alttertiär 
und im tieferen Jungtertiär von Süddeutschland und dem 
angrenzenden Österreich. In: H Hagn (Ed), Die Bayerischen 
Alpen und ihr Vorland in mikropaläontologischer Sicht. Exkur-
sionsführer zum 17. Europäischen Mikropaläontologischen 
Kolloquium in Oberbayern, September 1981. Geologica Ba-
varica 82, 345–356.

Müller AH. 1969. Reste seltener Holothurien (Echinodermata) aus 
dem Mesozoikum Europas. Monatsberichte der Deutschen 
Akademie der Wissenschaften zu Berlin 11(8/9), 662–671.

Ohmert  W. 1967. Die Ostracoden-Gattung Cythereis aus der 
Oberkreide Südbayerns. Inaugural-Dissertation zur Erlangung 
der Doktorwürde der Hohen Naturwissenschaftlichen Fakultät 
der Ludwig-Maximilians-Universität zu München. München/
Bamberg, Eigenverlag (Bamberger Fotodruck), viii + 1–192 + 
vii p. Anh.

Ohmert W. 1970. Die Ostracodengattung Golocythere aus der Ober-
kreide Südbayerns. Mitteilungen der Bayerischen Staatssamm-
lung für Paläontologie und historische Geologie 10, 205–228.

Pawson  DL. 1977. Molpadiid Sea Cucumbers (Echinodermata: 
Holothuroidea) of the Southern Atlantic, Pacific, and Indian 
Ocean. In: DL Pawson (Ed), Biology of the Antarctic Seas VI. 
Antarctic Research Series 26, 97–123.

Pawson DL. 1980. Holothuroidea. In: TW Broadhead, JA Waters 
(Eds), Echinoderms. Notes for a Short Course. University of 
Tennessee, Department of Geological Sciences, Studies in 

bei Siegsdorf in Oberbayern. Palaeontographica 38(1-2), 1–106.
Bruguière JG. 1791. Encyclopédie méthodique, ou par ordre de 

matières: par une Société de Gens de Lettres, de Savans et 
d‘Artistes. Précédée d‘un Vocabulaire universel, servant de 
Table pour tout l‘Ouvrage, ornée des Portraits de MM. Diderot 
& d‘Alembert, premiers éditeurs de l‘Encyclopédie. Tableau 
encyclopédique et méthodique des trois règnes de la nature. 
[5] L›helminthologie, ou les ver infusoires, les vers intestins, les 
vers mollusques, etc. - Vers Echinodermes. Paris, Panckoucke, 
viii + 132 p.

Burnett JA. 1998. Upper Cretaceous. In: PR Bown (Ed), Calcare-
ous Nannofossil Biostratigraphy. London, Chapman & Hall, 
132–199.

Davey  N, O‘Loughlin M. 2013. The caudinid sea cucumbers of 
New Zealand (Echinodermata: Holothuroidea: Molpadida: 
Caudinidae). Zootaxa 3613(4), 357–368.

Egger JG. 1899. Foraminiferen und Ostrakoden aus den Kreidemer-
geln der Oberbayerischen Alpen. Abhandlungen der königlich 
bayerischen Akademie der Wissenschaften (II. Classe)  21(I), 
1–230.

Frenzel  P. 2000. Die benthischen Foraminiferen der Rügener 
Schreibkreide (Unter-Maastricht, NE-Deutschland). Neue Pa-
läontologische Abhandlungen 3, 1–361.

Frizzell DL, Exline H. 1956. Monograph of Fossil Holothurian Scle-
rites. Bulletin of School of Mines and Metallurgy (Technical 
Series) 89[1955](1), 1–204.

Frizzell  DL, Exline  H. 1966. Holothuroidea - Fossil Record. In: 
RC  Moore (Ed), Treatise on Invertebrate Paleontology, U, 
Echinodermata 3 [Asterozoa-Echinozoa]. Lawrence, Kan., 
University of Kansas Press & Boulder, Colo., Geological Society 
of America, U646–U672.

Gage JD, Billett DSM. 1986. The family Myriotrochidae Théel (Echi-
nodermata: Holothurioidea) in the deep northeast Atlantic Oce-
an. Zoological Journal of the Linnean Society 88(3), 229–276.

Gilliland PM. 1992. Holothurians in the Blue Lias of southern Britain. 
Palaeontology 35(1), 159–210.

Gilliland  PM. 1993. The skeletal morphology, systematics and 
evolutionary history of holothurians. Special Papers in Pa-
laeontology 47, 1–147.

Gümbel CW. 1861. Geognostische Beschreibung des bayerischen 
Alpengebirges und seines Vorlandes. Gotha, J. Perthes, xx + 
950 p.

Gümbel  CW. 1870. Vergleichung der Foraminiferenfauna aus 
den Gosaumergeln und den Belemnitellen-Schichten der 
bayrischen Alpen. Sitzungsberichte der königlich bayerischen 
Akademie der Wissenschaften zu München (Mathematisch-
physikalische Classe) [1870](II), 278–288.

Haeckel E. 1896. Systematische Phylogenie der Echinodermen. In: 
E Haeckel, Entwurf eines Natürlichen Systems der Organismen 
auf Grund ihrer Stammesgeschichte. Zweiter Theil: Systema-
tische Phylogenie der Wirbellosen Thiere (Invertebrata). Berlin, 
G. Reimer, 348–504.

Hagn H. 1960. Die stratigraphischen, paläogeographischen und 
tektonischen Beziehungen zwischen Molasse und Helvetikum 
im östlichen Oberbayern. Geologica Bavarica 44, 1–208.

Hagn H. 1961. Klassische und neue Aufschlüsse mit Faunen der 
Oberkreide und des Tertiärs in den östlichen Bayerischen Al-
pen und angrenzenden Gebieten. Paläontologische Zeitschrift 
35(3/4), 146–170.

Hagn H, Darga R, Schmid R. 1992. Erdgeschichte und Urwelt im 
Raum Siegsdorf. Fossilien als Zeugen der geologischen Ver-
gangenheit. Siegsdorf, Eigenverlag Gemeinde Siegsdorf, 241 p.

Hagn H, Herm D, Martini E. 1981. F 2: Gerhartsreiter Graben. In: 
H Hagn (Ed), Die Bayerischen Alpen und ihr Vorland in mikropa-
läontologischer Sicht. Exkursionsführer zum 17. Europäischen 
Mikropaläontologischen Kolloquium in Oberbayern, September 
1981. Geologica Bavarica 82, 239–242.

Hagn  H, Hölzl  O. 1952. Geologisch-paläontologische Untersu-
chungen in der subalpinen Molasse des östlichen Oberbayerns 
zwischen Prien und Sur mit Berücksichtigung des im Süden 
anschließenden Helvetikums. Geologica Bavarica 10, 1–208.

Hatanaka M. 1939. A study of the caudate holothurian, Molpadia 



289  Zitteliana 89

Jahrbuch für Geologie und Paläontologie, Abhandlungen 
229(2), 231–253.

Reich M. 2010. The early evolution and diversification of holothu-
rians (Echinozoa). In: LG Harris, SA Böttger, CW Walker, MP 
Lesser (Eds), Echinoderms: Durham. Boca Raton/London etc., 
CRC Press, Taylor & Francis Group, 55–59.

Reich M. 2013. How many species of fossil holothurians are there?. 
In: C Johnson (Ed), Echinoderms in a Changing World. Boca 
Raton/London etc., CRC Press, Taylor & Francis Group, 23–51.

Reich M. 2014. Supplement to: ‚How many species of fossil holo-
thurians are there?‘. Göttingen Contributions to Geosciences 
77, 161–162.

Reich  M. 2015a. Different pathways in early evolution of the 
holothurian calcareous ring? In: S Zamora, I Rábano (Eds), 
Progress in Echinoderm Palaeobiology. Cuadernos del Museo 
Geominero 19, 137–145.

Reich M. 2015b. Supplement 2 to: ‶How many species of fossil 
holothurians are there?″ Zitteliana A 55, 121–122.

Reich M, Ansorge J. 2014. Santonian sea cucumbers (Echinoder-
mata: Holothuroidea) from Sierra del Montsec, Spain. Göttingen 
Contributions to Geosciences 77, 147–160.

Reich M, Rössner GE. 2016. Unusual calcareous ring morphology in 
molpadid sea cucumbers (Echinodermata)? Zitteliana 88, p. 41.

Reich M, Wiese F. 2010. Apodid sea cucumbers (Echinodermata: 
Holothuroidea) from the Upper Turonian of the Isle of Wolin, 
NW Poland. Cretaceous Research 31(4), 350–363.

Sadeddin W, Al-Tamimi M. 2006. Two New Holothurian Sclerite 
Genera from the Late Cretaceous of Jordan. Journal of Applied 
Sciences 6(11), 2426–2431.

Schwarzhans W. 1996. Otoliths from the Maastrichtian of Bavaria 
and their evolutionary significance. In: G Arratia, G Viohl (Eds), 
Mesozoic Fishes – Systematics and Paleoecology. München, 
Verlag Dr. Friedrich Pfeil, 417–431.

Schwarzhans W. 2010. Otolithen aus den Gerhartsreiter Schichten 
(Oberkreide: Maastricht) des Gerhartsreiter Grabens (Oberba-
yern). Palaeo Ichthyologica 4, 1–100.

Smiley S. 1994. Holothuroidea. In: FW Harrison, F-S Chia (Eds), 
Microscopic Anatomy of Invertebrates 14[Echinodermata], 
401–471.

Smirnov AV. 2012. System of the Class Holothuroidea. Paleonto-
logical Journal 46(8), 793–832.

Smith AB. 2004. Echinoderms (other than Echinoids). In: R Seeley, 
R Cocks (Eds), Encyclopaedia of Geology. Oxford, Elsevier, 
334–341.

Smith  AB, Reich  M, Zamora  S. 2013. Comment on supposed 
holothurian body fossils from the middle Ordovician of Wales 
(Botting and Muir, Palaeontologia Electronica: 15.1.9A). Palae-
ontologia Electronica 16.1.2A, 1–6.

Wagreich  M, Egger  H, Schnabel  W, Summesberger  H, Luke-
neder A. 2004. Kreide. In: WE Piller, CW Erhart (Coord), Die 
stratigraphische Tabelle von Österreich 2004 (sedimentäre 
Schichtfolgen). Wien, Kommission für die paläontologische und 
stratigraphische Erforschung Österreichs der Österreichischen 
Akademie der Wissenschaften und Österreichische Stratigra-
phische Kommission.

Ziegler JH. 1959. Lituola grandis (Reuss) aus dem Untermaastricht 
der Bayerischen Alpen. Ein Beitrag zur Systematik und Stam-
mesgeschichte der Lituolidae (Foram.). Palaeontographica (A: 
Paläozoologie - Stratigraphie) 112(1/4), 59–132.

Geology 3, 175–189, [references: 215–235].
Pawson DL. 1982. Holothuroidea. In: SP Parker (Ed), Synopsis and 

Classification of Living Organisms, Volume 2. New York, N.Y., 
McGraw-Hill, 813–818.

Pawson DL, Liao Y. 1992. Molpadiid sea cucumbers of China, with 
descriptions of five new species (Echinodermata: Holothuro-
idea). Proceedings of the Biological Society of Washington 
105(2), 373–388.

Pawson  DL, Vance  DJ. 2007. Heteromolpadia joyceae, a new 
species of sea cucumber from New Zealand, with a key to 
New Zealand Molpadiidae (Echinodermata: Holothuroidea: 
Molpadiida). Zootaxa 1608, 35–39.

Pawson  DL, Vance  DJ, Ahearn  C. 2001. Western Atlantic sea 
cucumbers of the Order Molpadiida (Echinodermata: Holo-
thuroidea). Bulletin of the Biological Society of Washington 
10, 311–327.

Pollerspöck  J. 2015. Ammenhaie – Opfer des Kreide–Tertiär-
Massensterbens. Fossilien 32(2), 35–39.

Pollerspöck J, Beaury B. 2014. Parasquatina zitteli nov. sp. (Elas-
mobranchii: Orectolobiformes) aus dem Maastricht von Ober-
bayern (Gerhartsreiter Schichten, Siegsdorf) und Bemerkungen 
zur Verbreitung der Ordnung Orectolobiformes. Zitteliana A 
54, 147–164.

Reich, M. 1995. Erster sicherer Nachweis der Elasipoda (Holothu-
roidea, Echinodermata) aus der Kreide, sowie Bemerkungen zu 
den Holothurienresten der Oberkreide. Archiv für Geschiebe-
kunde 1(11), 681–688.

Reich M. 1997. Holothurienreste (Echinodermata) aus der Ober-
kreide – ein Überblick. Zeitschrift der Deutschen Geologischen 
Gesellschaft 148(1), 71–79.

Reich M. 1999. Ordovizische und silurische Holothurien (Echinoder-
mata). Greifswalder Geowissenschaftliche Beiträge 6, 479–488.

Reich M. 2001a. Pravuscucumis deeckei paragen. et parasp. nov. 
(Echinodermata: Holothuroidea) aus dem Turonium des Ost-
seegebietes. Geschiebekunde aktuell 17(2/3), 97–106.

Reich M. 2001b. Holothurians from the Late Cretaceous of the Isle 
of Rügen (Baltic Sea). In: M Barker (Ed), Echinoderms 2000. 
Lisse etc., A. A. Balkema Publishers, 89–92.

Reich M. 2002a. Die Holothurien (Echinodermata) der Oberkreide. 
Unpublished Inauguraldissertation, Leopold-Franzens Univer-
sity Innsbruck. Innsbruck, 584 p.

Reich M. 2002b. Holothurien (Echinodermata) aus der Oberkreide 
des Ostseeraumes: Teil 1. Myriotrochidae Théel, 1877. Neues 
Jahrbuch für Geologie und Paläontologie, Abhandlungen 
224(3), 373–409.

Reich M. 2003a. Holothurien (Echinodermata) aus der Oberkreide 
des Ostseeraumes: Teil 2. Ypsilothuriidae Heding, 1942. Neues 
Jahrbuch für Geologie und Paläontologie, Monatshefte [2003]
(8), 498–512.

Reich M. 2003b. Holothurien (Echinodermata) aus der Oberkreide 
des Ostseeraumes: Teil 3. Chiridotidae Östergren, 1898. Neues 
Jahrbuch für Geologie und Paläontologie, Abhandlungen 
228(3), 363–397.

Reich M. 2003c. Holothurien (Echinodermata) aus der Oberkreide 
des Ostseeraumes: Teil 4. Synaptidae Burmeister, 1837. Neues 
Jahrbuch für Geologie und Paläontologie, Abhandlungen 
229(1), 75–95.

Reich M. 2003d. Holothurien (Echinodermata) aus der Oberkreide 
des Ostseeraumes: Teil 5. Molpadiidae J. Müller, 1850. Neues 



ZOBODAT - www.zobodat.at
Zoologisch-Botanische Datenbank/Zoological-Botanical Database

Digitale Literatur/Digital Literature

Zeitschrift/Journal: Zitteliana Serie A+B gemeinsam

Jahr/Year: 2017

Band/Volume: 89

Autor(en)/Author(s): Reich Mike

Artikel/Article: First report of sea cucumbers (Echinodermata: Holothuroidea) from the
latest Cretaceous of Bavaria, Germany 285-289

https://www.zobodat.at/publikation_series.php?id=21302
https://www.zobodat.at/publikation_volumes.php?id=62295
https://www.zobodat.at/publikation_articles.php?id=444200

