
The Earliest Record of a Diogenid Hermit Crab from the
Late Jurassic of the Southern Polish Uplands, with
Notes on Paguroid Carapace Terminology

Authors: fraaije, René H.B., Krzemiński, Wiesław, bakel, barry w.m.
van, krzemińska, ewa, and Jagt, John W.M.

Source: Acta Palaeontologica Polonica, 57(3) : 655-660

Published By: Institute of Paleobiology, Polish Academy of Sciences

URL: https://doi.org/10.4202/app.2011.0052

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Downloaded From: https://staging.bioone.org/journals/Acta-Palaeontologica-Polonica on 04 Feb 2025
Terms of Use: https://staging.bioone.org/terms-of-use



The earliest record of a diogenid hermit crab
from the Late Jurassic of the southern Polish Uplands,
with notes on paguroid carapace terminology
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diogenid hermit crab from the Late Jurassic of the southern Polish Uplands, with notes on paguroid carapace terminology.
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A new species of diogenid paguroid, Eopaguropsis nidiaquilae, the earliest known member of the family to date, is re−

corded from sponge−reefal strata of Oxfordian (Late Jurassic) age in the southern Polish Uplands. Morphological features

of the carapace suggest that the family Diogenidae diverged from other paguroid lineages such as the Pylochelidae and

Parapaguridae, long before the Oxfordian Stage (161.2–155.7 Ma). The typically deep, V−shaped cervical groove of

diogenids most likely was the product of fusion of the branchiocardiac and cervical grooves of their predecessors.
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Introduction

At present, the family Diogenidae, commonly referred to as
the “left−handed hermit crabs”, includes some of the largest,
most colourful and most conspicuous marine paguroids. In
number of species it comes second after the family Paguri−
dae. In a recent overview (McLaughlin et al. 2010), twenty
diogenid genera have been distinguished worldwide, except
for Arctic and Antarctic seas. They are found in a wide range
of habitats, ranging from fresh water and intertidal mangrove
swamps to coral reefs and deeper offshore waters. Their
acme of distribution lies in intertidal, subtidal, sublittoral, lit−
toral and reefal environments, but they are known to extend
to depths of around 300 metres on the continental shelf
(Davie 2002).

Currently, eleven extinct diogenid genera, eight of them
based exclusively on cheliped morphology (Schweitzer et al.
2010) and three on carapaces (Van Bakel et al. 2008; Fraaije et
al. 2008, 2009; Garassino et al. 2009) have been described.
Prior to the present note, the oldest diogenid on record was
Eopaguropsis loercheri Van Bakel, Fraaije, Jagt, and Artal,

2008 from the Submediterranean Late Oxfordian (Idoceras

planula Zone) of southern Germany. Other paguroids, re−

cently recorded from the Middle to Late Oxfordian of south−

ern Poland, include two species of pylochelid (Fraaije et al.

2012). The new diogenid described herein brings the total

count of carapace−based paguroid taxa from the Polish Oxfor−

dian to three.

Over a period of two years, the Borek family of the vil−
lage of Dąbrowa Górnicza (southern Poland) succeeded in
collecting in excess of 7,000 specimens of decapod crusta−
ceans from about a dozen localities within the southern Pol−
ish Uplands, west of Kraków. This impressive collection, of
which only less than one percent consist of paguroids, forms
the basis of the present note as well as of several ongoing
studies on anomurans, brachyurans (Starzyk et al. 2011), and
macrurans.

Institutional abbreviation.—ISEA, Institute of Systematics
and Evolution of Animals, Polish Academy of Sciences,
Kraków, Poland.

Other abbreviations.—L, length; W, width.
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Geographic and stratigraphic
setting

The material described below originates from five localities
in the southern Polish Uplands (known as Polish Jura), north−
west of Kraków (Fig. 1), whose age and geographical posi−
tion was given in detail by Fraaije et al. (2012).

Ogrodzieniec.—Lower and Middle Oxfordian (according to
Głowniak 2006).

Bzów.—This pit, the northerly portion of which is in the vil−
lage of Bzów, represents a prolongation of the large quarry at
Ogrodzieniec. Ammonites accompanying indicate the Mid−

dle Oxfordian Gregoriceras transversarium Zone (see also
Matyja and Wierzbowski 1994).

Niegowonice.—The sequence exposed at this quarry ranges
from the upper Peltoceratoides elisabethae Subzone to the
upper Dichotomoceras wartae Subzone, i.e., is of Middle
and Late Oxfordian age (Głowniak 2006).

Grabowa.—The uppermost Perisphinctes bifurcatus to low−
ermost Epipeltoceras bimammatum (Euaspidoceras hypse−
lum Subzone) zones of Late Oxfordian age (compare Głow−
niak and Wierzbowski 2007: fig. 2).

Wysoka.—Głowniak (2002) documented the Perisphinctes
plicatilis Zone and the base of the Gregoriceras transversa−
rium Zone at this quarry, i.e., the Middle Oxfordian.

Systematic palaeontology

For the time being, we here adopt the classification proposed
by McLaughlin et al. (2010).

Anomura MacLeay, 1838

Paguroidea Latreille, 1802

Diogenidae Ortmann, 1892

Genus Eopaguropsis Van Bakel, Fraaije, Jagt, and
Artal, 2008
Type species: Eopaguropsis loercheri Van Bakel, Fraaije, Jagt and
Artal, 2008. Quarry southeast of Gosheim, southern Germany, Late
Oxfordian, Late Jurassic.

Eopaguropsis nidiaquilae sp. nov.
Fig. 2A–E.

Etymology: From Latin nidi aquilae, an eagle’s nest; in reference to the
medieval castle of Ogrodzieniec, which was called eagle’s nest, like
other surrounding castles.

Type material: The holotype (ISEA I−F/MP/2747/1530/08) is a near−
complete carapace (maximum length 19 mm, maximum width 12 mm)
from Niegowonice; paratype is ISEA I−F/MP/2744/1530/08, a near−
complete carapace (maximum length 19 mm, maximum width 12 mm)
from Ogrodzieniec.

Type locality: A limestone quarry near Niegowonice.

Type horizon: Upper Peltoceratoides elisabethae Subzone to the upper
Dichotomoceras wartae Subzone (Middle and Late Oxfordian) (Głow−
niak 2006).

Additional material.—ISEA I−F/MP/5343/1543/09, a near−
complete shield (maximum length 5 mm, maximum width
4.5 mm) from Grabowa; ISEA I−F/MP/2811/1530/08, a near−
complete shield (maximum length 4 mm, maximum width
3.5 mm) from Wysoka, and ISEA I−F/MP/4626/1534/08, a
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Fig. 1. Localities with diogenid−bearing strata of Middle–Late Oxfordian age

in southern Poland (see inset), as follows: B, Bzów; G, Grabowa; N, Niego−

wonice; O, Ogrodzieniec; W, Wysoka (modified after Głowniak 2006: fig. 2).

Fig. 2. Diogenid hermit crab Eopaguropsis nidiaquilae sp. nov. A. Holo−

type ISEA I−F/MP/2747/1530/08, a near−complete carapace (maximum

length 19 mm, maximum width 12 mm) from Niegowonice, in dorsal (A1)

and lateral (A2) views. B. ISEA I−F/MP/5343/1543/09 from Grabowa.

C. Paratype ISEA I−F/MP/2744/ 1530/08 from Ogrodzieniec. D. ISEA

I−F/MP/2811/1530/08 from Wysoka. E. ISEA I−F/MP/4626/1534/08 from

Bzów. Scale bars 5 mm.

�
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near−complete carapace (maximum length 6 mm, maximum
width 4 mm) from Bzów.

Diagnosis.—Carapace longer than wide, shield slightly lon−
ger than wide, broadest at centre of massetic regions; distinct
triangular rostrum; deep, V−shaped, sinuous cervical groove;
central gastric process.

Description.—Carapace markedly longer than wide (L/W ra−
tio 1.58), strongly convex in transverse section, convex in lon−
gitudinal section. Shield slightly longer than wide. Triangular
rostrum. Subcircular orbital rim ending in blunt outer orbital
spine. Prominent central gastric process ending in a deep inci−
sion at base of rostrum. Frontal region and elongated massetic
region covered with coarse pits and tubercles. In between the
massetic and gastric regions, starting just anteriorly of the cer−
vical groove, a row of three oval, tuberculate elevations curve
towards the mesogastric process. Especially in juvenile speci−
mens (Fig. 2B, E), the gastric region shows a thin mid−line
which extends from the gastric process to the base of the cervi−
cal groove. Prominent V−shaped, very deep, sinuous cervical
groove, widest and deepest anterolaterally; where it joins the
gastric grooves, a typical kink is formed. The cervical groove
is bordered anteriorly by a small row of crenulations between
the gastric grooves. Two close−set pits occur just posterior of
the most acute point of the cervical groove. Anterior part of
dorsal carapace is less calcified and regularly covered with
very coarse pits. Thin cardiac grooves delineate the cardiac re−
gion laterally and posteriorly, while two thin branchial
grooves occur in the posterobranchial corners.

Remarks.—Eopaguropsis nidiaquilae sp. nov. differs from
the type and only other known species of the genus, E. loer−
cheri (Submediterranean Late Oxfordian, southern Germany),
in having a less pronounced kink where the gastric and cervi−
cal grooves meet and a more subdued ornament of the frontal
and lateral portions of the shield. The new species is now
known from five localities at which the intrabuildups layered
sponge limestone (Förster and Matyja 1986; Krobicki and

Zatoń 2008) are exposed, which makes it the commonest
paguroid in Middle Oxfordian deposits of the Kraków area.

Discussion

In composition, paguroid faunules from the Oxfordian of
southern Poland are nearly identical to those recorded from the
Late Oxfordian–Early Kimmeridgian of southern Germany
(Van Bakel et al. 2008). Garassino and Schweigert (2006: 24,
pl. 15: 2) illustrated Orhomalus deformis (Oppel, 1862) from
the Tithonian (Late Jurassic, 150.8–145.5 Ma) of Solnhofen,
southern Germany. The type, and sole specimen known to
date, was assigned by those authors to an “Indeterminate Fam−
ily”. We consider this to be a possible diogenid that, in view of
the fact that it preserves a near−complete carapace as well as
several pereiopods, warrants a detailed redescription.

Concluding remarks

Feldmann and Schweitzer (2010) noted that identification of
the various grooves and lineae in fossil decapod crustaceans
was a more or less subjective matter, despite the fact that such
have commonly been used in cladistic analyses and assumed
homologous. Carapace terminology in paguroids is certainly
not consistent either; compare, for instance, the location of
cervical grooves and the linea transversalis in McLaughlin and
Lemaitre (2001: 1065, fig. 2) and McLaughlin (2003: 230, fig.
1) with that of the linea anomurica in Forest (1987: 19, fig. 1)
and Lemaitre (1995: 2, fig. 1). Even interpretations of cara−
pace shape differ amongst authors (e.g., McLaughlin et al.
2007). Moreover, some species are discriminated primarily on
colour pattern, with only subtle morphological differences
noted (Hirose et al. 2010). It is striking that since Mayo’s
(1973) landmark study of the diogenid genus Cancellus Milne
Edwards, 1836, no clear and detailed diagrammatic illustra−
tions of carapaces have been included in any paper on extant
diogenids. To complicate matters further, in all subsequent de−
scriptive studies of diogenids that we have been able to con−
sult, there is no reference to Mayo (1973). Instead, reference is
made either to McLaughlin (2003), which lacks any illustra−
tion of a diogenid carapace (see Osawa and Fujita 2008), to
other studies which suffer from these same shortcomings
(McLaughlin 1974; Forest et al. 2000; see also Asakura 2002),
or to more extensive work in which carapace morphology is
not considered in generic and specific diagnoses (e.g., Morgan
1991).

Fossil carapaces such as the ones described herein are
thus of note in helping unravel the origin of carapace regions
and grooves and, thus, the phylogeny within the Paguroidea.
In this respect, Fraaije et al. (2012) introduced a new term to
describe a homologous paguroid carapace feature, the
massetic region. In attempting to understand the carapace
morphology of the earliest known paguroid, we have com−
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pared it to the recently discovered Late Triassic anomuran
Platykotta akaina from the United Arab Emirates (Chablais
et al. 2011). The possible origination of the single (cervical)
groove in extant diogenids is illustrated in Fig. 4. The cara−
pace morphology of Eopaguropsis shows two major novel−
ties; the most striking of which is the fusion of the V−shaped
branchiocardiac and the subcircular cervical groove (as seen
in Platykotta) to a fused sinuous groove (cervical groove) in
Eopaguropsis. Secondly, the frontolateral region is widened
to form the massetic region. Interestingly, juvenile speci−
mens (Fig. 2B, E) of E. nidiaquilae sp. nov. reveal a clear
midline along the axis of the shield. This could be a relict of
even earlier macruran roots. Altogether, the anterior part
(shield) of the carapace in Eopaguropis is much enlarged,
which probably is the result of making room for the strong
mandibular muscles (reflecting diet) and the first three pairs
of pereiopods (reflecting movement). The less calcified ante−
rior carapace is covered with numerous coarse (setal?) pits.
Eopaguropsis probably relied on epibionts for camouflage
and protection, in a fashion similar to many extant paguroids
(Fernandez−Leborans 2010). For instance, Paguropsis typica
is well known for its symbiosis with cnidarians (Ates 2003;
Williams and McDermott 2004) which are held directly by
the hermit crab itself, thus covering its abdomen, and are not
attached to a gastropod shell.

Only a single example of sea anemone/juvenile hermit
crab association has ever been recorded. The megalopae of
Paguropsis typica in the Indo−West Pacific host an unidenti−
fied nynanthean actinian that attaches singly to the abdomen
(Schäfer et al. 1983). Those authors noted that the dumb−
bell−shaped anemones might feed on food dropped by the
megalopae. Such “advanced” symbiotic relationships and
the fact Paguropsis has semi−symmetric chelae and abdomen
(rare amongst diogenids; see Morgan 1990) appear indica−
tive of a long geological record. The common occurrence of
P. typica at depths of 350 metres (Thomas 1989) illustrates
the same evolutionary/ecological pathway, i.e., from shallow
to deeper waters, as that documented for pylochelids from
the Oxfordian onwards (Fraaije et al. 2012).

Acknowledgements

We thank Thea Fraaije for assistance during a first visit to the Natural
History Museum (ISEA), the late Pat McLaughlin (Shannon Point Ma−
rine Center, Western Washington University, USA) for providing items
of literature and photographs of extant diogenids. Michał Krobicki
(University of Science and Technology, Kraków, Poland) and Günter
Schweigert (Staatliches Museum für Naturkunde, Stuttgart, Germany)
kindly reviewed and improved the manuscript, the latter also helped us
with the identification of associated ammonites.

References

Asakura, A. 2002. Hermit crabs of the genus Calcinus Dana 1851 (Crustacea
Decapoda Anomura Diogenidae) with a brush of setae on the third
pereopods, from Japanese and adjacent waters. Tropical Zoology 15:
27–70.

Ates, R.M.L. 2003. A preliminary review of zoanthid hermit crab symbioses
(Cnidaria; Zoantharia/Crustacea; Paguridea). Zoologische Verhandel−
ingen 345: 41–48.

Chablais, J., Feldmann, R.M., and Schweitzer, C.E. 2011. A new Triassic
decapod, Platykotta akaina, from the Arabian shelf of the northern United
Arab Emirates: earliest occurrence of the Anomura. Paläontologische
Zeitschrift 85: 93–102.

Davie, P.J.F. 2002. Crustacea: Malacostraca: Eucarida (Part 2): Decapoda−
Anomura, Brachyura. Zoological Catalogue of Australia 19 (3B):
1–656.

Feldmann, R.M. and Schweitzer, C.E. 2010. The search for homologies. In: G.
Schweigert (ed.), 4th Symposium on Mesozoic and Cenozoic Decapod
Crustaceans, Eichstätt, Germany, Abstracts, 7. Jura−Museum Eichstätt,
Eichstätt.

Fernandez−Leborans, G. 2010. Epibiosis in Crustacea: an overview. Crusta−
ceana 83: 549–640.

Forest, J. 1987. Les Pylochelidae ou «Pagures symétriques» (Crustacea
Coenobitoidea). In: A. Crosnier (ed.), Résultats des Campagnes MUSOR−
STOM, Volume 3. Mémoires du Muséum national d’Histoire naturelle,
A. Zoologie 137: 1–254.

Forest, J., de Saint Laurent, M., McLaughlin, P.A., and Lemaitre, R. 2000.
The marine fauna of New Zealand: Paguridea (Decapoda: Anomura)
exclusive of the Lithodidae. NIWA Biodiversity Memoir 114: 1–250.

Förster, R. and Matyja, B.A. 1986. Glypheoid lobsters, Glyphea (Glyphea)
muensteri (Voltz), from the Oxfordian deposits of the Central Polish
Uplands. Acta Geologica Polonica 36: 317–324.

Fraaije, R.H.B., Krzemiński, W., Van Bakel, B.W.M., Krzemińska, E., and
Jagt, J.W.M. 2012. The earliest record of pylochelid hermit crabs from the
Late Jurassic of southern Poland, with notes on paguroid carapace termi−
nology. Acta Palaeontologica Polonica 57 (3): 647–654.

Fraaije, R.H.B., Van Bakel, B.W.M., Jagt, J.W.M., and Artal, P. 2008. New
decapod crustaceans (Anomura, Brachyura) from mid−Cretaceous
reefal deposits at Monte Orobe (Navarra, northern Spain), and com−
ments on related type−Maastrichtian material. In: E. Steurbaut, J.W.M.
Jagt, and E.A. Jagt−Yazykova (eds.), Annie V. Dhondt Memorial Vol−
ume. Bulletin de l’Institut royal des Sciences naturelles de Belgique,
Sciences de la Terre 78: 193–208.

Fraaije, R.H.B., Van Bakel, B.W.M., Jagt, J.W.M., Klompmaker, A.A., and
Artal, P. 2009. A new hermit crab (Crustacea, Anomura, Paguroidea)
from the mid−Cretaceous of Navarra, northern Spain. Boletín de la
Sociedad Geológica Mexicana 61:13–16.

Garassino, A. and Schweigert, G. 2006. The Upper Jurassic Solnhofen deca−
pod crustacean fauna: review of the types from old descriptions. Part I.
Infraorders Astacidea, Thalassinidea, and Palinura. Memorie della
Società Italiana di Scienze Naturali e del Museo Civico di Storia
naturale di Milano 34: 1–64.

Garassino, A., De Angeli, A., and Pasini, G. 2009. A new hermit crab

http://dx.doi.org/10.4202/app.2011.0052

FRAAIJE ET AL.—JURASSIC DIOGENID HERMIT CRABS FROM POLAND 659

Fig. 4. Explanation of the hypothesised origin (centre) of the cervical

groove and massetic region, in transition from the Triassic anomuran

Platykotta akaina (A) to Eopaguropsis nidiaquilae sp. nov. (B).

Downloaded From: https://staging.bioone.org/journals/Acta-Palaeontologica-Polonica on 04 Feb 2025
Terms of Use: https://staging.bioone.org/terms-of-use



(Crustacea, Anomura, Paguroidea) from the Late Cretaceous (Ceno−
manian) of Lebanon. Atti della Società Italiana di Scienze Naturali e del
Museo Civico di Storia Naturale di Milano 150: 215–228.

Głowniak, E. 2002. The ammonites of the family Perisphinctidae from the
Plicatilis Zone (lower Middle Oxfordian) of the Polish Jura Chain (Cen−
tral Poland); their taxonomy, phylogeny and biostratigraphy. Acta
Geologica Polonica 52: 307–364.

Głowniak, E. 2006. Correlation of the zonal schemes at the Middle–Upper
Oxfordian (Jurassic) boundary in the Submediterranean Province: Po−
land and Switzerland. Acta Geologica Polonica 56: 33–50.

Głowniak, E. and Wierzbowski, A. 2007. Taxonomical revision of the
perisphinctid ammonites of the Upper Jurassic (Plicatilis to Planula
zones) described by Józef Siemiradzki (1891) from the Kraków Upland.
Volumina Jurassica 5: 27–137.

Hirose, M., Osawa, M., and Hirose, E. 2010. DNA barcoding of hermit
crabs of genus Clibanarius Dana, 1852 (Anomura: Diogenidae) in the
Ryukyu Islands, southwestern Japan. Zootaxa 2414: 59–66.

Krobicki, M. and Zatoń, M. 2008. Middle and Late Jurassic roots of
brachyuran crabs: Palaeoenvironmental distribution during their early
evolution. Palaeogeography, Palaeoclimatology, Palaeoecology 263:
30–43.

Latreille, P.A. 1802–1803. Histoire naturelle, générale et particulière, des
crustacés et des insectes. Volume 3. xiii + 568 pp. F. Dufart, Paris.

Lemaitre, R. 1995. A review of hermit crabs of the genus Xylopagurus A.
Milne Edwards, 1880 (Crustacea: Decapoda: Paguridae), with description
of two new species. Smithsonian Contributions to Zoology 570: 1–27.

McLaughlin, P.A. 1974. The hermit crabs (Crustacea, Decapoda, Paguridae)
of northwestern North America. Zoologische Verhandelingen 130: 1–396.

McLaughlin, P.A. 2003. Illustrated keys to the families and genera of the
superfamily Paguroidea (Crustacea: Decapoda; Anomura), with diag−
noses of the genera of Paguridae. In: R. Lemaitre and C.C. Tudge (eds.),
Biology of the Anomura. Proceedings of a symposium at the Fifth Inter−
national Crustacean Congress, Melbourne, Australia, 9–13 July 2001.
Memoirs of Museum Victoria 60: 111–144.

McLaughlin, P.A. and Lemaitre, R. 2001. A new family for a new genus and
new species of hermit crab of the superfamily Paguroidea (Decapoda:
Anomura) and its phylogenetic implications. Journal of Crustacean Bi−
ology 21: 1062–1076.

McLaughlin, P.A., Lemaitre, R., and Sorhannus, U. 2007. Hermit crab phy−
logeny: a reappraisal and its “fall−out”. Journal of Crustacean Biology
27: 97–115.

McLaughlin, P.A., Komai, T., Lemaitre, R., and Rahayu, D.L. 2010. Anno−
tated checklist of anomuran decapod crustaceans of the world (exclu−
sive of the Kiwaoidea and families Chirostylidae and Galatheidae of the
Galatheoidea). Part I—Lithodoidea, Lomisoidea and Paguroidea. In:
M.E.Y. Low and S.H. Tan (eds.), Checklists of anomuran decapod crus−
taceans of the world (exclusive of the Kiwaoidea and families Chiro−
stylidae and Galatheidae of the Galatheoidea) and marine lobsters of the
world. The Raffles Bulletin of Zoology (Supplement) 23: 5–107.

MacLeay, W.S. 1838. On the brachyurous decapod Crustacea brought from
the Cape by Dr. Smith. In: A. Smith, Illustrations of the Zoology of
South Africa; consisting chiefly of figures and descriptions of the ob−
jects of natural history collected during an expedition into the interior of

South Africa, in the years 1834, 1835, and 1836; fitted out by “The Cape
of Good Hope Association for Exploring Central Africa”: together with
a summary of African zoology, and an inquiry into the geographical
ranges of species in that quarter of the globe, Invertebratae: 53–71.
Smith, Elder & Co., London.

Matyja, B.A. and Wierzbowski, A. 1994. On correlation of Submedi−
terranean and Boreal ammonite zonations of the Middle and Upper
Oxfordian: new data from Central Poland. Geobios 17: 351–358.

Mayo, B.S. 1973. A review of the genus Cancellus (Crustacea: Diogenidae)
with the description of a new species from the Caribbean Sea. Smithso−
nian Contributions to Zoology 150: 1–63.

Milne Edwards, H. 1836. Observations zoologiques sur les Pagures et de−
scription d'un nouveau genre de la tribu des Paguriens. Annales des Sci−
ences Naturelles. Paris, Zoologie (2) 6: 257–288.

Morgan, G.J. 1990. Environmentally induced subsymmetry in the hermit
crab, Calcinus dapsiles Morgan (Decapoda, Diogenidae). Records of
the Western Australian Museum 14: 657–659.

Morgan, G.J. 1991. A review of the hermit crab genus Calcinus Dana
(Crustacea: Decapoda: Diogenidae) from Australia, with descriptions
of two new species. Invertebrate Taxonomy 5: 869–913.

Oppel, A. 1862. Über jurassische Crustaceen. Palaeontologische Mitthei−
lungen aus dem Museum des königlich Bayerischen Staates 1: 1–120.

Ortmann, A.E. 1892. Die Decapoden−Krebse des Strassburger Museums,
mit besonderer Berücksichtigung der von Herrn Dr. Döderlein bei Ja−
pan und bei den Liu−Kiu−Inseln gesammelten und zur Zeit im Strass−
burger Museum aufbewahrten Formen, IV. Theil. Die Abtheilungen
Galatheidea und Paguridea. Zoologische Jahrbücher, Abteilung für
Systematik, Ökologie und Geographie der Tiere 6: 241–325.

Osawa, M. and Fujita, Y. 2008. Clibanarius ambonensis (Crustacea: Deca−
poda: Anomura: Diogenidae) from the Ryukyu Islands, south−western
Japan. Marine Biodiversity Records 1, e16: 8 pp.

Schäfer, W., Hřeg, J.T., and Lützen, J. 1983. Some notes on the morphology
of an aberrant actinian (Hexacorallia, Actinaria) associated with the
glaucothoe of the hermit crab Paguropsis typica Henderson (Anomura,
Paguridae). Zoologica Scripta 12: 229–236.

Schweitzer, C.E., Feldmann, R.M., Garassino, A., Karasawa, H., and
Schweigert, G. 2010. Systematic list of fossil decapod crustacean spe−
cies. Crustaceana Monographs 10: 1–221.

Starzyk, N., Krzemińska, E., and Krzemiński, W. 2011. Intraspecific variation
in the Jurassic crab Bucculentum bucculentum (Decapoda: Homolo−
dromioidea: Bucculentidae). Neues Jahrbuch für Geologie und Paläonto−
logie Abhandlungen 260: 203–210.

Thomas, M.M. 1989. On a collection of hermit crabs from the Indian waters.
Journal of the Marine Biological Association of India 31: 59–79.

Van Bakel, B.W.M., Fraaije, R.H.B., Jagt, J.W.M., and Artal, P. 2008. An
unexpected diversity of Late Jurassic hermit crabs (Crustacea, Deca−
poda, Anomura) in Central Europe. Neues Jahrbuch für Geologie und
Paläontologie Abhandlungen 250: 137–156.

Williams, J.D. and McDermott, J.J. 2004. Hermit crab biocoenoses: a
worldwide review of the diversity and natural history of hermit crab as−
sociates. Journal of Experimental Marine Biology and Ecology 305:
1–128.

660 ACTA PALAEONTOLOGICA POLONICA 57 (3), 2012

Downloaded From: https://staging.bioone.org/journals/Acta-Palaeontologica-Polonica on 04 Feb 2025
Terms of Use: https://staging.bioone.org/terms-of-use


