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ABSTRACT

The Late Jurassic (late Oxfordian) fauna from Cricqueboeuf (Normandy, France) is remarkable
for its three-dimensionally fossilized crustaceans in carbonate and phosphate nodules, some even
preserving eyes and ommatidia network. The crustacean fauna includes four species assigned to the
Mecochiridae (Meyeria hurtrelleorum n. sp.), Glypheidae (Glypheopsis trouvillensis), and Erymidae
(Eryma ventrosum, Enaploclytia sp.). A quantitative analysis based on 191 specimens shows that the
fauna was dominated by Eryma ventrosum (46.6% of specimens) and Meyeria hurtrelleorum n. sp.,
(40.3%), which makes it unique in the fossil record of the Jurassic crustacean assemblages. Meyeria
hurtrelleorum n. sp. is one of the oldest occurrences of the genus and its abundance at Cricqueboeuf
is outstanding. The palacoenvironment is interpreted as subtidal mud flats, where the soft substrate
was favorable to the settlement and burrowing of both glypheid, mecochirid, and erymid lobsters.
Most of the specimens may actually have been preserved directly inside their own burrow, ultimately
infilled by reworking of the muddy bottom during detrital inputs.
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RESUME

La faune de crustacés décapodes du Jurassique supérieur de Cricqueboeuf, Normandie (France).

La faune du Jurassique supérieur (Oxfordien supérieur) de Cricqueboeuf (Normandie, France) est
remarquable par ses crustacés fossilisés en trois dimensions dans des nodules carbonatés et phosphatés,
certains conservant méme leurs yeux avec le réseau d’ommatidies. La faune de crustacés comprend
quatre especes attribuées aux Mecochiridae (Meyeria hurtrelleorum n. sp.), Glypheidae (Glypheopsis
trouvillensis) et Erymidae (Eryma ventrosum, Enoploclytia sp.). Une analyse quantitative basée sur
191 spécimens montre que la faune était dominée par Eryma ventrosum (46,6 % des spécimens) et
Meyeria hurtrelleorum n. sp., (40,3 %), la rendant unique dans le registre fossilifere des assemblages
de crustacés du Jurassique. Meyeria hurtrelleorum n. sp. est I'une des plus anciennes occurrences
du genre et son abondance 4 Cricqueboeuf est remarquable. Le paléoenvironnement est interprété
comme correspondant a des vasi¢res subtidales, ot le substrat mou était favorable 4 la colonisation
et au creusement de terriers par les glyphéides, mécochirides et érymides. La plupart des spécimens
auraient été conservés directement a 'intérieur de leur propre terrier, comblé par le remaniement du
fond boueux lors d’apports détritiques.

INTRODUCTION

The decapod crustaceans from the Jurassic deposits of
Normandy were reported since the nineteenth century
by some pioneers such as Eudes-Deslongchamps (1835,
1842) Moriére (1864, 1882), Hée (1924), and Van Straelen
(1925) (see historical synthesis by Gendry 2020). In the
2000s, new studies were carried out on occasional but
important discoveries in the Early Jurassic (e.g., hermit
crabs: Schweigert ez a/. 2013), Middle Jurassic (e.g., isopods:
Guinot ez al. 2005; homolodromioid crabs: Fraaije ez al.
2013; galatheoid anomurans: Fraaije ez al. 2019; erymid
lobsters: Devillez & Charbonnier 2019), and Late Jurassic
(e.g., erymid and glypheid lobsters: Devillez ez a/. 2018;
Charbonnier ez a/. 2013; Chény ez al. 2023). The littoral
outcrops along the English Channel (e.g., Vaches Noires
cliffs) are particularly favorable to collect fossil crustaceans
by amateur palacontologists and scientists. Herein we
report for the first time a rich decapod crustacean fauna
from the Late Jurassic (late Oxfordian) of Cricqueboeuf, a
locality situated between the Vaches Noires cliffs and the
Seine estuary. We describe these crustaceans and present
the first faunal inventory. Based on new specimens, we
present a precise anatomical description of the glypheid
lobster Glypheopsis trouvillensis Charbonnier, Garassino,
Schweigert & Simpson, 2013. We confirm the occur-
rence of the cosmopolitan erymid lobster Eryma ventrosum
(Meyer, 1835) at Cricqueboeuf. We describe one of the
oldest occurrences of Meyeria M’Coy, 1849 in the fossil
record. Finally, we present a quantitative analyze based on
191 specimens and we compare the assemblage of Cric-
queboeuf to coeval faunas from the Middle Jurassic (late
Callovian) of Normandy and from the Late Jurassic (early
Oxfordian) of Haute-Sadne.
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GEOLOGICAL SETTING

The studied specimens were collected in the Late Jurassic depos-
its of Cricqueboeuf, Calvados Normandy, France (Fig. 1A).
The Jurassic is here represented by upper Oxfordian and lower
Kimmeridgian deposits (Guyader 1968; Guyader ¢z /. 1970).
In this area, the original monoclinal structure of the deposits is
included within the landslide of the “Fosses du Macre” (Lissak
2012). Therefore, the deposits described herein are not really in
situ and they were observed at the bottom of the slope, on the
foreshore when it was not buried in sand (DG pers. obs.). The
Oxfordian is represented by the Marnes de Villerville Forma-
tion, divided into two members. The youngest one corresponds
to the Argiles brunes de Cricqueboeuf Member (Ringsteadia
pseudocordata ammonite biozone), which is composed of clays
and ferruginous sandstones. The most basal part corresponds
to the Argiles grises de Villerville Member (Decipia decipiens
ammonite biozone). We distinguish the inferior part made of
fossiliferous black clays overlain by a marly limestone and by
greenish sands. The sands are under fossiliferous silty black clays,
including tree trunks covered by oysters. Above some pebble
beds, the second half of Oxfordian deposits are dominated by
an alternation of brown clays, beds of sandstones sometime
oolitic and ferruginous, and a fossiliferous puddingstone. These
terrigenous sediments correspond to the Argiles brunes de Cric-
queboeuf Member and mark the end of the upper Oxfordian
(Guyader 1968). The stratigraphic nomenclature follows Rioult
(1980) and Rioult & Guyader (1980a, b).

The studied crustaceans come from the transition between the
Argiles grises de Villerville and the Argiles brunes de Cricque-
boeuf members, and where collected in slumped horizons on
the foreshore. In addition, the outcrop is periodically partially
covered by beach sand and therefore is not entirely visible at
all times. The crustaceans enclosed in nodules mainly originate
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Fic. 1. — Geographic and geological settings: A, location of the Cricqueboeuf outcrop in Normandy; B, stratigraphic log of the upper Oxfordian- lower Kimmeridgian
succession based on Guyader (1968) and modified after Devillez et al. (2018). The red arrow indicates the interval of beds yielding crustacean-bearing nodules.

from the black clays at the summit of the Argiles grises de
Villerville Member, just below the oolitic ferruginous sand-
stone (thick bed reported in brown in Fig. 1B). This oolitic
ferruginous sandstone, at the basis of the Argiles brunes de
Cricqueboeuf Member, also yields some nodules, but the lat-
ter are clearly reworked. Indeed, some of these nodules show
yellowish quartz grains at their surface indicating reworking
of the sediment due to detritic inputs, well documented in the
Upper Jurassic sedimentation of Normandy, which was at the
boundary between the Paris Basin and the emerged Armorican
Massif (Dugué 1989). The sedimentary facies and the associ-
ated fauna are indicators of subtidal mudflats characterized by
low energy deposits (silts, shales), probable salinity variations
linked to detritic inputs disturbing the sediments (Rioult &
Guyader (1980a, b; Dugué 1989).

MATERIAL

LocaLiTy

The studied material includes 191 specimens generally three-
dimensionally preserved enclosed in small greyish to brownish
carbonate and phosphate concretions. The majority of the
samples was collected on the foreshore of Cricqueboeuf by
Jacques and Francoise Hurtrelle, and housed since 2013 at
the Paléospace Museum of Villers-sur-Mer, Normandy. The
Hurtrelle collection is composed of about 800 vertebrate and
invertebrate fossils mostly collected at Cricqueboeuf in the same
stratigraphic beds (LP pers. comm. 2022). Other specimens

GEODIVERSITAS * 2023 45 (19)

were collected at the same locality by one of the co-authors
(DQ) and his wife Coraline Bara, and are housed at the Uni-
versity of Rennes. All these specimens come from the upper
Oxfordian beds emerging sporadically on Cricqueboeuf beach.

ABBREVIATIONS

Collection acronyms

FSL-EM Ecole nationale supérieure des Mines de Paris, collec-
tion housed at the Université Claude Bernard Lyon 1,
France;

IGR Musée de Géologie, Université de Rennes (ex Institut
de Géologie de Rennes), France;

MNHN.F  Palacontological collection of the Muséum national
d’Histoire naturelle, Paris, France;

MPV Paléospace-L'Odyssée, Villers-sur-Mer, France.

Crustacean anatomy
CL carapace length (excluding rostrum);

CH carapace height;
P1-P5 pereiopods 1 to 5;
s1-s6 pleonal somites 1 to 6.

SYSTEMATIC PALAEONTOLOGY

The systematic arrangement used in the present paper follows
the classifications proposed by Charbonnier ez a/. (2015) for
the glypheid lobsters and Devillez e# al. (2019) for the ery-
mid lobsters. We follow the most recent systematic reviews
(Robin ez al. 2016; Charbonnier et a/. 2021) for the mec-
ochirid lobsters.
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Order DECAPODA Latreille, 1802
Infraorder GLYPHEIDEA Winkler, 1881
Superfamily GLYPHEOIDEA Winkler, 1881

Family GLYPHEIDAE Winkler, 1881

Genus Glypheopsis Beurlen, 1928

TYPE SPECIES. — Orphnea ornata Quenstedt, 1858, subsequent
designation by Glaessner (1929: 194).

EMENDED DIAGNOSIS (after Charbonnier ez a/. 2013). — Subcylindrical
carapace, laterally compressed; spineless rostrum, elongate, narrow,
slightly downward-directed; cephalic region with longitudinal spiny
carinae; gastro-orbital groove absent; deep cervical groove, perpen-
dicular to dorsal margin, forming strengthening between cephalic
and branchial regions; ventral margin of antennal-pterygostomial
region strongly concave; antennal groove joined with ventral margin
of cephalic region; antennal spine strongly developed; very narrow
and elongate cephalic region; subparallel postcervical and bran-
chiocardiac grooves; deep postcervical groove joined dorsally and
ventrally to branchiocardiac groove, delimiting one elongate lobe;
short, straight cardiac groove, forward-inclined and joined posteriorly
to postcervical groove; cardiac groove joined to dorsal margin; short,
straight intercervical groove, backward-inclined from postcervical
to cervical grooves; deep straight branchiocardiac groove, strongly
inclined, joined to dorsal margin; weak, straight hepatic groove;
deep inferior groove, convex posteriorly, joined to hepatic groove.

INCLUDED FOSSIL SPECIES. — See Charbonnier ez 2/, (2013: table 5).

Glypheopsis trouvillensis Charbonnier, Garassino,
Schweigert & Simpson, 2013
(Figs 2; 3)

Glypheopsis trouvillensis Charbonnier, Garassino, Schweigert &
Simpson, 2013: 153, 154, fig. 331, table 5.

TYPE MATERIAL. — Holotype FSL-EM 80052.
TYPE LOCALITY. — Trouville-sur-Mer, Calvados, Normandy, France.
TYPE AGE. — Late Jurassic (late Oxfordian).

ADDITIONAL EXAMINED MATERIAL. — 24 specimens (MPV
2013.1.146.1-21,2013.1.288.3, Hurtrelle coll.; IGR-PAL-153416,
153417, Bara coll.) from the Oxfordian of Cricqueboeuf, Calva-

dos, France.

DESCRIPTION

See Charbonnier ez al. (2013). Glypheopsis trouvillensis was
described based upon one isolated carapace, which is probably
a moulted specimen. Two new specimens (MPV 2013.1.146.1,
2) allow us to add some morphological details previously not
provided in the original description.

Pleon

Subrectangular s1-s5 equal in size, with smooth tergum and
pleuron; rounded s1-s5 pleura; s2-s5 pleura with marginal
carina limited by a groove.

Thoracic appendages

Partially preserved P1 lacking distal extremities (carpus,
propodus, and dactylus); P2 preserves only the subsquare
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basis; P3-P5 preserve basis, ischium, and incomplete merus;
dorsal margin of subsquare P1 basis with one spine at
level of ischiobasal articulation; subtriangular P1 ischium
strongly enlarged at level of ischiomeral articulation; sub-
rectangular P1 merus; smooth outer surface of P1 ischium
and merus; dorsal and ventral margins of P1 ischium and
merus covered by spines arranged in parallel rows; elongate
P3 merus with smooth outer surface and spiny dorsal and
ventral margins.

Ornamentation of carapace

Charbonnier et al. (2013: 154) described the ornamenta-
tion of the branchial region of the carapace as made by pits
dorsally and tubercles medially and ventrally and a tuber-
culate pterygostomial region. Some additional specimens
(MPV 2013.1.146.1-9, 11, 13-15, 19-21, IGR-PAL-153416,
153417) show that the ornamentation of the branchial region
is more complex with the ventral area covered by small pits,
the median area by small tubercles located inside pits, and
the dorsal area by large pits.

DISCUSSION

The postcervical groove joining dorsally and ventrally to bran-
chiocardiac groove, the presence of the cardiac and intercervical
grooves and the absence of the gastro-orbital groove in addi-
tional specimens are all diagnostic characters of Glypheopsis.
They are assigned to G. mrouvillensis because they share with
the holotype the three spiny cephalic carinae and the orna-
mentation of cephalic, cardiac, and branchial regions. Mainly,
the ornamentation of the branchial region with a progressive
gradation from ventral tubercles to dorsal pits is very typical
of G. mrouvillensis. We add all additional specimens collected
in a fossiliferous locality nearby the type locality.

Family MECOCHIRIDAE Van Straelen, 1925

Genus Meyeria M’ Coy, 1849

‘TYPE SPECIES. — Astacus ornatus Phillips, 1829, original designation
by M’Coy (1849: 333).

DIAGNOSIS (after Charbonnier ez al. 2021). — Subcylindrical cara-
pace, laterally compressed, with ogival-shaped cross-section; pointed
rostrum; antennal-pterygostomial region with strongly concave
ventral margin; cervical groove strongly oblique, ventrally joined
to antennal groove, delimiting narrow cephalic region; cephalic
region with generally three longitudinal carinae; postcervical and
branchiocardiac grooves parallel, straight, directed toward posterior
margin; postcervical groove joined ventrally to branchiocardiac
groove, forming one elongate lobe; elongate and wide cardiac groove,
forward-inclined, joined to postcervical groove and to dorsal margin;
deep hepatic groove, curved toward posterior; short inferior groove,
joined to hepatic groove and interrupted before reaching ventral
margin; pleon about twice the length of carapace; subrectangular
telson; pseudochelate P1, strongly elongate; P2 shorter than first;
pseudochelate P3-P5 with terminal dactylus.

INCLUDED FOSSIL SPECIES. — Meyeria aragonensis (Garassino,
Artal & Pasini, 2009) (Oxfordian, Spain); M. bartholomaii (Jell,
Woods & Cook, 2017) (Aptian, Australia); M. crofti Ball, 1960

GEODIVERSITAS ¢ 2023 e 45 (19)
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Fic. 2. — Glypheopsis trouvillensis Charbonnier, Garassino, Schweigert & Simpson, 2013 from the late Oxfordian of Cricqueboeuf, Normandy: A, B, carapace
MPV 2023.1.146.5 and interpretative line drawing, left lateral view; C, carapace IGR-PAL-153416, right lateral view; D, carapace MPV 2013.1.146.3, right lateral
view; E, carapace MPV 2013.1.146.4, left lateral view; F, carapace MPV 2013.1.146.6, right lateral view; G-I, carapace IGR-PAL-153417, right lateral, left lateral
and dorsal views. Abbreviations: a, branchiocardiac groove; ac, antennal carina; b, antennal groove; b4, hepatic groove; ¢, postcervical groove; cd, cardiac
groove; e4e, cervical groove; gc, gastro-orbital carina; i, inferior groove; ic, intercervical groove; oc, orbital carina; Photographs: L. Cazes, except (C): D. Gendry.

Line drawing: S. Charbonnier. Scale bars: 5 mm.

(Campanian, Antarctic); M. gracilis Glaessner, 1932 (Hauterivian,
Germany); M. houdardi (Van Straelen, 1936) (Albian, France); M.
libanotica Charbonnier, Audo, Garassino iz Charbonnier, Audo,
Garassino, Simpson, Géze & Azar, 2021 (Barremian, Lebanon);
M. ornata (M’Coy, 1849) (Hauterivian: United Kingdom, France,

GEODIVERSITAS * 2023 45 (19)

Germany, The Netherlands, Switzerland; Aptian: United King-
dom); M. hurtrelleorum n. sp. (Oxfordian, France; this work);
M. rostrata (Collins & Rasmussen, 1992) (late Campanian and
Maastrichtian, West Greenland); M. serratosae (Dupuy de Lome &
de La Revilla, 1956) (Jurassic, Spain).
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Fic. 3. — Glypheopsis trouvillensis Charbonnier, Garassino, Schweigert & Simpson, 2013 from the Oxfordian of Cricqueboeuf (A-C, E, F) and Trouville-sur-Mer
(D), Normandy, France: A-C, subcomplete specimen MPV 2013.1.146.1 (carapace and disconnected pleon), interpretative line drawing of carapace (B), left
lateral view (A), and dorsal view of pleon and posterior margin of carapace (C); D, holotype FSL-EM 80052; E, F, carapace and fragments of pereiopods MPV
2013.1.146.2, left lateral and ventral views. Abbreviations: a, branchiocardiac groove; ac, antennal carina; b, antennal groove; b4, hepatic groove; ¢, postcervical
groove; cd, cardiac groove; e4e, cervical groove; gc, gastro-orbital carina; i, inferior groove; ic, intercervical groove; oc, orbital carina; r, rostrum. Photographs:
L. Cazes, except: D, C. Lemzaouda. Line drawing: S. Charbonnier. Scale bars: 5 mm.

Meyeria hurtrelleorum n. sp.

(Figs 4-6)

urn:lsid:zoobank.org:act:C57BEF1F-96DA-48B9-860D-9C88F70271DB

ETYMOLOGY. — The specific epithet honors the amateur palacon-
tologists Jacques and Francoise Hurtrelle who collected the studied
specimens.

TYPE MATERIAL. — Holotype MPV 2013.1.289.1; 18 paratypes
MPV 2013.1.289.2-17,2013.1.289.74 (Hurtrelle coll.); one para-
type IGR-PAL-153418 (Bara coll.).

TYPE LOCALITY. — Cricqueboeuf (Calvados Department, Basse-
Normandie, France).

TYPE AGE. — Late Jurassic (late Oxfordian).

ADDITIONAL EXAMINED MATERIAL. — 59 specimens (MPV
2013.1.289.18-73;2013.1.302.1, 2, Hurtrelle coll.) from the Ox-
fordian of Cricqueboeuf, Calvados, France.
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DESCRIPTION

Carapace

Subcylindrical carapace, laterally compressed, with ogival
cross-section (holotype: CL = 20 mm, CH = 10 mm); short,
pointed rostrum, unarmed, with median dorsal depression;
straight dorsal margin; rimmed posterior margin; convex ven-
tral margin until antennal-pterygostomial region with slightly
concave ventral margin; shallow orbit; short antennal spine;
deep cervical groove strongly oblique, intercepting dorsal
margin at angle of ¢. 45°, ventrally joined to antennal groove,
delimiting narrow cephalic region; cephalic region with three
longitudinal carinae: strongly raised and tuberculate orbital
and gastro-orbital carinae; orbital carina shorter than gastro-
orbital one, extending along the whole length of the cephalic
region; raised tuberculate antennal carina, shortest among
the cephalic carinae and slightly concave; equal space among
the carinae; strong dorsal carina extending along the whole
length of the carapace until rostral base; shallow postcervi-
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holotype

FiG. 4. — Meyeria hurtrelleorum n. sp. from the late Oxfordian of Cricqueboeuf, Normandy: A, holotype MPV 2013.1.289.1, dorsal view; B, C, paratype MPV
2013.1.289.11, carapace and pleon, right lateral view and interpretative line drawing; D, paratype MPV 2013.289.14, subcomplete specimen always enclosed
into a carbonate concretion, left lateral view; E, paratype 2013.289.10, subcomplete specimen, left lateral view; F, paratype 2013.289.15, isolated carapace,
left lateral view, note the coarse matrix with yellowish quartz grains; G-I, paratype 2013.289.15, carapace and pereiopods, right lateral and dorsal views, and
interpretative line drawing, note the well-preserved subchelate pereiopod 2. Abbreviations: a, branchiocardiac groove; ac, antennal carina; b, antennal groove;
b4, hepatic groove; ¢, postcervical groove; cd, cardiac groove; dm, dorsal midline; e4e, cervical groove; gc, gastro-orbital carina; i, inferior groove; oc, orbital
carina; r, rostrum; sc, scaphocerite; s1-s5, pleonal somites 1 to 5. Photographs: L. Cazes. Line drawings: S. Charbonnier. Scale bars: 5 mm.
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FiG. 5. — Meyeria hurtrelleorum n. sp. from the late Oxfordian of Cricqueboeuf, Normandy: A-C, paratype MPV 2013.1.289.5, subcomplete specimen showing
carapace, pleon, and fragments of pereiopods, right lateral and left lateral views, and interpretative line drawing of pleon; D, E, paratype MPV 2013.1.289.74,
carapace in right lateral and dorsal views; F, paratype MPV 2013.1.289.6, two specimens enclosed into the same nodule, dorsal view, note one large yellowish
quartz grain (white arrow); G, paratype MPV 2013.1.289.9, subcomplete specimen, dorsal view; H-1, paratype IGR-PAL-153418, subcomplete specimen, dorsal
view (H) and close-up of telson (l); J, paratype MPV 2013.1.289.12, close-up of telson, note epibiotic mollusc bivalve fixed on distal part (white arrow); K, paratype
MPV 2013.1.289.16, carapace and pleon, left lateral view. Abbreviations: P1m, merus of first pereiopod; s1-s6, pleonal somites 1 to 6; t, telson. Photographs:
L. Cazes, except: I, D. Gendry. Line drawing: S. Charbonnier. Scale bars: 5 mm.
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FiG. 6. — Meyeria hurtrelleorum n. sp. from the late Oxfordian of Cricqueboeuf, Normandy: A-C, paratype MPV 2013.1.289.2, carapace and pleon in connection,
dorsal and right lateral views, and interpretative line drawing; D, paratype MPV 2013.1.289.2, carapace and close-up of pleonal somites 2 and 3, right lateral
view; E, F, paratype MPV 2013.1.289.4, fragment of carapace and P1 merus, left lateral and dorsal views; G, paratype MPV 2013.1.289.4, close-up of carapace,
left lateral view; H, subcomplete specimen MPV 2013.1.289.18, almost totally enclosed in carbonate nodule showing yellowish quartz grains and ferrugineous
oolites; I, J, specimen MPV 2013.1.289.58 always enclosed in enclosed in carbonate nodule showing large, yellowish quartz grains. Abbreviations: a, branchio-
cardiac groove; ¢, postcervical groove; cd, cardiac groove; dm, dorsal midline; e4e, cervical groove; oc, orbital carina; r, rostrum; sc, scaphocerite; s1-s3, pleonal
somites 1 to 3. Photographs: L. Cazes. Line drawing: S. Charbonnier. Scale bars: 5 mm.
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cal and branchiocardiac grooves parallel, strongly inclined,
directed toward posterior margin; postcervical groove joined
ventrally to branchiocardiac groove, forming one elongate,
straight lobe; elongate, wide cardiac groove, forward-inclined,
joined to postcervical groove and to dorsal margin; deep
hepatic groove, curved toward posterior, surrounding weak
subcircular hepatic lobe; very short inferior groove, joined
to hepatic groove and interrupted before reaching ventral
margin; regions uniformly covered by tubercles.

Pleon

Pleon (including telson) about one-third longer than cara-
pace; short s1; very large s2 with rounded anterior and ven-
tral margins and straight posterior margin; s2 pleuron with
longitudinal carina on middle portion; s3-s5 almost same in
shape and size, with subtriangular pleura; s3-s5 pleura with
longitudinal carina on middle portion; s2-s5 pleura with
rimmed ventral margins; short subquare s6 with triangular
pleuron; s1-s6 terga and pleura uniformly covered by small
tubercles; subrectangular telson with subovate distal extrem-
ity and median part limited by lateral longitudinal carinae;
proximal part with a pair of short carinae (formed by aligned
setal pits) inclined downward and an axial pair of tubercles;
tuberculate dorsal surface.

Thoracic appendages

P1 very poorly preserved (e.g., only P1 merus visible in speci-
men MPV 2013.1.289.9); elongate subchelate P2; subtri-
angular P2 ischium narrowing proximally; P2 merus twice
longer than carpus with spiny lateral margins; P2 propodus
with a tuberculate carina extending close to the upper margin;
short smooth P2 dactylus, slightly incurved distally; elongate
P3 incomplete distally; subrectangular P3 ischium; P3 merus
twice longer than carpus; only P4 ischium preserved; P2-P3
meri, carpi, and propodi uniformly covered by small tubercles.

Pleonal appendages

Pleopods of s1-s5 not preserved; left uropodal exopod only
preserved in specimen MPV 2013.1.289.12; uropodal exo-
pod slightly longer than telson, with straight spiny diaeresis.

DIsCUssION

The mecochirid lobsters include four genera, Atherfieldastacus
Simpson in Robin ez al., 2016, Huhatanka Feldmann & West,
1978, Mecochirus Germar, 1827, and Meyeria M’Coy, 1849
(junior synonym: Jabaloya Garassino, Artal & Pasini, 2009).
Based on Robin ez 4/, (2016) and Charbonnier ez al. (2021: 4),
the studied specimens show morphological characters typical
of Meyeria: carapace groove pattern with elongate and wide
cardiac groove joined to dorsal margin (short cardiac groove
joined to dorsal margin in Atherfieldastacus; extremely short
and not joined to dorsal margin in Mecochirus), subcircular
hepatic groove, and short inferior groove not joined to ventral
margin (joined to ventral margin in Atherfieldastacus; absent
in Mecochirus); carapace with ogival cross section (bevelled
sublanceolate in Atherfieldastacus; ogival in Mecochirus). Huha-

tanka exhibits a very simple carapace groove pattern and a
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carapace without branchial carinae, very different from the
Cricqueboeuf specimens. Finally, the absence of the branchial
carinae, diagnostic character of Atherfieldastacus (e.g. Gonzélez-
Ledn et al. 2014), allow us to assign confidently the studied
specimens to Meyeria.

Based on Charbonnier ez al. (2021: 4), Meyeria includes
nine species (see above-mentioned list), mostly restricted to the
Early and Late Cretaceous. Only M. aragonensis (Garassino,
Artal & Pasini, 2009) is known to date from the Oxfordian
of Jabaloyas (Teruel, Aragdn, Spain). Based on Garassino et 4.
(2009: 200, 201), the cephalic region with just one carina
(gastro-orbital carina), regions of carapace covered by pits,
the spiny ventral margins of s2-s5 pleura, and the spiny outer
margin of the uropodal exopod rule out the belonging of the
studied specimens of this species.

Charbonnier ez al. (2013: 278) assigned Glyphea serratosae
from the Jurassic of Bufiol (Valencia, Spain) to Meyeria for
the absence of the gastro-orbital groove and the elongate
wide cardiac groove. As discussed by these authors, the age
of this species is still controversial. Dupuy de Lome & de la
Revilla (1956) reported an indeterminate Jurassic age for the
fossiliferous locality, whereas Via (1976) proposed a Middle
Jurassic age. Later, Solé & Via (1989) proposed a Late Jurassic
age. Finally, Artal ez al. (2008) returned to the Jurassic sezsu
lato. Though the age could be controversial, M. serratosae
represented the only second species of the genus known to
date from the Jurassic. Based on Dupuy de Lome & de la
Revilla (1956: 6), the subtriangular s2 pleuron rule out the
assignment of the studied specimens to this species.

In conclusion, M. hurtrelleorum n. sp. is described to
accommodate the studied specimens, representing for the
genus the third report from the Jurassic and the second one
from the Late Jurassic.

Infraorder ASTACIDEA Latreille, 1802
Superfamily ERYMOIDEA Van Straelen, 1925
Family ERYMIDAE Van Straelen, 1925
Subfamily ERYMINAE Van Straelen, 1925

Genus Eryma Meyer, 1840

‘TYPE SPECIES. — Macrourites modestiformis Schlotheim, 1822, sub-
sequent designation by Glaessner (1929: 150).

Di1AGNOSIS (after Devillez & Charbonnier 2019). — Fusiform
intercalated plate; deep cervical groove, strongly inclined dorsally,
joined to dorsal margin and to antennal groove; short gastro-orbital
groove, originating as a slight median inflexion of the cervical groove;
postcervical groove joined to branchiocardiac groove at carapace
mid-height; branchiocardiac groove usually strongly inclined,
joined to the posterior extremity of hepatic groove; hepatic groove
concavo-convex, joined to cervical groove; inferior groove convex
posteriorly, joined to hepatic groove and to ventral margin; v area
usually inflated; cephalic region usually with an orbital row and with
strong orbital and antennal spines; chelate P1-P3; P1 chelae without
prominent spines and with an homogeneous ornamentation; P1
propodus compressed dorso-ventrally with narrow inner and outer
margins, with a narrow dactylar bulge; P1 fingers usually longer
than propodus, equal in length, progressively narrowing to their
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TasLE 1. — Decapod crustaceans from Cricqueboeuf, Normandy, France (late Oxfordian): number of specimens and percentages.

Collections
Taxa MPV IGR MNHN.F Total of specimens Percentages
Eryma ventrosum (Meyer, 1835) 89 0 0 89 46.6%
Meyeria hurtrelleorum n. sp. 76 1 0 77 40.3%
Glypheopsis trouvillensis Charbonnier, Garassino, 22 2 0 24 12.6%
Schweigert & Simpson, 2013
Enoploclytia sp. 0 0 1 1 0.5%
Total 187 3 1 191 100.0%

distal extremity; index wider than dactylus; P1 chelae (form I) with
a short rectangular propodus, straight fingers, slightly longer than
propodus; P1 chelae (form II) with an elongated subrectangular or
trapezoidal propodus, bearing fingers quite longer than propodus,
usually curved inward.

Eryma ventrosum (Meyer, 1835)
(Figs 7; 8)

Glyphea ventrosa Meyer, 1835: 329.

Eryma ventrosum — Devillez & Charbonnier 2021: 32, 33-35, figs
3-5 [cum syn.].

TYPE MATERIAL. — Holotype housed at the University of Strasbourg
and destroyed by fire in 1967, cast MNHN.EB12484.

TYPE LOCALITY. — Frétigney, Haute-Sadne, Burgundy, France.
TYPE AGE. — Late Jurassic (Oxfordian).

ADDITIONAL EXAMINED MATERIAL. — 89 specimens including nine
articulated specimens with partially preserved pereiopods (MPV
2013.1.288.34, 43, 45,47, 52,55, 56, 60, 61). — 46 isolated, more
or less complete carapaces (MPV 2013.1.164.1, 2013.1.288.1, 2,
4-16, 18, 19, 22-24, 27-33, 37, 38, 41, 42, 46, 49, 53, 54, 57-59,
77-83). — Eight pleons with or without telson or tail fan (MPV
2013.1.288.20, 25, 48, 50, 51, 74, 87, 88). — 16 isolated P1 chelae
more or less complete (MPV 2013.1.288.17, 21, 26, 35, 36, 39,
40, 44, 63, 64, 68,71, 73, 76, 86, 89). — Five isolated P1 dactylus
and index (MPV 2013.1.288.62, 66, 67, 69, 85). — Five isolated
P1 carpomeral articulations (MPV 2013.1.288. 65,70, 72, 75, 84).
All the samples are from the Oxfordian of Cricqueboeuf, Calvados,
Normandy, France.

DESCRIPTION AND DISCUSSION

Devillez & Charbonnier (2021: 34, 36) provided an updated
and very complete description of Eryma ventrosum. The
specimens from Cricqueboeuf show the fusiform interca-
lated plate typical of the erymid lobsters and a carapace
groove pattern typical of Eryma: cervical groove, strongly
inclined dorsally, joined to dorsal margin and to antennal
groove; short gastro-orbital groove, originating as a slight
median inflexion of the cervical groove; postcervical groove
joined to branchiocardiac groove at carapace mid-height;
branchiocardiac groove usually strongly inclined, joined to
the posterior extremity of hepatic groove; hepatic groove
concavo-convex, joined to cervical groove; inferior groove
convex posteriorly, joined to hepatic groove and to ventral
margin, inflated pleural basis.
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The specimens from Cricqueboeuf have a cervical groove
slightly inflected, a short gastro-orbital groove, slightly curved
postcervical and branchiochardiac grooves, joined at carapace
mid-height, a ventral extension of the postcervical groove, an
inflated w area, a dense, fine ornamentation made of tubercles
and crescent-shaped depressions, orbital and antennal rows of
tubercles, elongated P1 chelae with a subrectangular propodus
which is compressed dorso-ventrally, bearing long thin fingers,
progressively curved inward, and armed with numerous teeth.
In addition, some specimens show rounded stalked eyes with
awell-preserved framework of subsquare ommatidia (Fig. 8B,
D-F). All these morphological characters are typical of E. ventro-
sum, which is well-known in the Callovian-Oxfordian deposits
of Normandy (Devillez & Charbonnier 2021).

DISCUSSION AND CONCLUSIONS

DIVERSITY AND RELATIVE ABUNDANCE (Table 1; Fig. 9)

The Cricqueboeuf fauna includes four different species of
decapod crustaceans assigned to the glypheid lobsters (one
species), mecochirid lobsters (one species), and erymid lobsters
(two species) (Table 1). The quantitative analysis based on
191 specimens shows two dominant species: Eryma ventrosum
(46.6% of specimens) and Meyeria hurtrelleorum n. sp. (40.3%).
The third component of the fauna, Ghpheopsis trouvillensis
(12.6%) is less abundant, however the 24 new specimens
confirm that the species was not as rare than excepted in the
Oxfordian deposits of Normandy. Enoploclytia sp. (0.5%) is
very rare and only represented by a single specimen reported to
date (Devillez ez a/. 2018). It was not recovered in the present
rich studied sample, and this confirms its rarity.

By comparison with other Middle-Late Jurassic crustacean
faunas (Fig. 9) from the late Callovian of Ste-Scolasse, Calvados,
France (Chény ez al. 2023), and the early Oxfordian of Haute-
Sadne, France (Charbonnier er /. 2012), the Cricqueboeuf
fauna is less diversified (four species versus five at Ste-Scolasse,
and nine in Haute-Sabéne). However, the samplings are not
similar (191 specimens versus 149 specimens at Ste-Scolasse,
and 424 in Haute-Sadne) and the sizes of the study areas are
very different (about 1 km?2 versus 12 km? at Ste-Scolasse and
550 km? in Haute-Sa6ne). Thus, the Cricqueboeuf fauna is
remarkable, especially by the abundance of Eryma ventrosum
and Meyeria hurtrelleorum n. sp., which is so far unique in the
fossil record of the Jurassic crustacean assemblages.
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FiG. 7. — Eryma ventrosum (Meyer, 1835) from the late Oxfordian of Cricqueboeuf, Normandy: A, carapace MPV 2013.1.288.2, right lateral view; B, carapace MPV
2013.1.288.13, left lateral view; C, carapace MPV 2013.1.288.54, right lateral view; D, carapace MPV 2013.1.288.28, partially enclosed in carbonate nodule, right
lateral view; E-G, carapace MPV 2013.1.288.57, interpretative line drawing, right lateral and ventral views; H, carapace MPV 2013.1.288.49, close-up of cephalic
region, note the strong orbital and antennal spines; I, carapace MPV 2013.1.288.8, close-up of antennal-pterygostomial and ventral regions. Abbreviations: a, bran-
chiocardiac groove; as, antennal spine; b, antennal groove; b4, hepatic groove; ¢, postcervical groove; d, gastro-orbital groove; ep, epistome; e,e, cervical groove;
i, inferior groove; md, mandible; os, orbital spine; PoA, postorbital area; r, rostrum. Photographs: L. Cazes. Line drawings: S. Charbonnier. Scale bars: 5 mm.

PALAEOENVIRONMENT & PALAECOLOGY vian-Oxfordian deposits in France could support that the
The absence of glypheid species (e.g., Glyphea regleyana,  Cricqueboeuf assemblage probably reflects differences in
G. muensteri, G. dressieri), which are emblematic of Callo-  palaeoenvironmental conditions. For instance, the Haute-
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FiG. 8. — Eryma ventrosum (Meyer, 1835) from the late Oxfordian of Cricqueboeuf, Normandy: A-C, subcomplete specimen MPV 2013.1.288.61, right lateral,
dorsal, and ventral views; D-F, specimen MPV 2013.1.288.56, cephalic region showing the eyes, dorsal view (D), close-up of stalked-eye (E), close-up of om-
matidia network (F); G, specimen MPV 2013.1.288.8, P1 chela, outer view; H, specimen MPV 2013.1.288.39, P1 chela, index and propodus, inner view; I, J,
isolated pleon MPV 2013.1.288.50, dorsal and right lateral views; K, specimen MPV 2013.1.288.60, close-up of tail fan. Abbreviations: ip, intercalated plate; o,
eye; os, orbital spine; r, rostrum. Photographs: L. Cazes, except (E-F): D. Audo. Scale bars: A-C, G-K, 1 cm; D, 5 mm; E, 1 mm; F, 200 pm.
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A 4.0%2-0%

Glypheidae

- Glyphea regleyana
- Glyphea dressieri

I:I Glyphea muensteri
- Glypheopsis etalloni
- Glypheopsis trouvillensis

2.6%

Mecochiridae

Erymidae

- Enoploclytia sp.

- Meyeria hurtrelleorum n. sp.

- Eryma ventrosum

c 0.5%

)

- other decapods

Fic. 9. — Pie charts showing the relative abundances of the crustacean communities from: A, Sainte-Scolasse-sur-Sarthe (late Callovian, Normandy, France;
after Chény et al. 2023); B, Haute-Sadne (early Oxfordian, east France; after Charbonnier et al. 2012); and C, Cricqueboeuf (late Oxfordian, Normandy, France;

present work).

Sadne crustaceans inhabited a moderately deep water set-
ting probably about 100-150 m (lower circalittoral zone),
where light intensity was even sensitive (Charbonnier
et al. 2012). In the Ste-Scolasse area, the palacoenviron-
ment is interpreted as subtidal mud flats, however, largely
open to offshore conditions (upper circalittoral zone). At
Cricqueboeuf, the palacoenvironment is also interpreted
as subtidal mud flats by the rarity of nektonic fauna (e.g.,
ammonites). These conditions were probably suitable for
the settlement of mecochirid lobsters, which need soft
substrate for burrowing. Indeed, a burrowing habit has
already been suggested for mecochirids, as these are often
found in burrow-like nodules (see McKerrow 1978; Neto
de Carvalho ez /. 2007; Robin ez al. 2016). All the stud-
ied specimens of Meyeria hurtrelleorum n. sp. are three-
dimensionally preserved probably directly inside their
own burrow infilled by reworking of the muddy bottom
during detrital input. The same interpretation is valid for
Glypheopsis trouvillensis because a burrowing habit is also
frequently cited among other Jurassic glypheid lobsters (see
Glyphea regleyana in Whicher e al. [2016]; Glyphea dressieri
in Sellwood [1971]). It could be also valid for Eryma ven-
trosum, even if there is scarce direct evidence to confirm
the burrowing behaviour of erymid lobsters (see Eryma
sinemuriana [Garassino, 1996] in Monaco & Garassino,
2001). Alternatively, erymids could have used the burrows
of other lobsters as shelter for moulting. The preservation
of eyes with ommatidia of some Cricqueboeuf specimens
suggests they are corpses, not exuviae.
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We also notice that E. ventrosum is the sole species reported
from the three discussed assemblages, suggesting a higher
environmental tolerance compared to other species.

Acknowledgements

We thank Torrey Nyborg (Loma Linda University, Califor-
nia, United States of America) and Giinter Schweigert (State
Museum of Natural History Stuttgart, Germany) for their
careful reviews. We are grateful to Karine Boutillier (director
of Paléospace Museum, Villers-sur-Mer, Normandy, France)
for access and loan of the studied specimens. We thank
Jacques and Francoise Hurtrelle for the donation of their
collection to the Paléospace Museum of Villers-sur-Mer. We
thank Coraline Bara for the donation of her specimens to the
geological museum of the University of Rennes. We warmly
thank the photographers Lilian Cazes (MNHN, CR2P) and
Denis Audo (MNHN, CR2D).

REFERENCES

ARTAL P., GUINOT D., VAN BAKEL B. 8 CASTILLO J. 2008. — Iberican-
crinidae, a new dakoticancroid family (Decapoda, Brachyura, Podo-
tremata) from the upper Campanian (Upper Cretaceous) of Spain.
Zootaxa 1907: 1-27. https://doi.org/10.11646/z00taxa. 1907.1.1

CHARBONNIER S., PERES D. & LETENNEUR C. 2012. — Exception-
ally preserved crustaceans from the Oxfordian of eastern France
(Terrain a Chailles Formation, Haute-Sadne). Geodiversitas 34
(3): 531-568. https://doi.org/10.5252/g2012n3a5

GEODIVERSITAS ¢ 2023 e 45 (19)


https://doi.org/10.11646/zootaxa.1907.1.1 
https://sciencepress.mnhn.fr/fr/periodiques/geodiversitas/34/3/crustaces-exceptionnellement-preserves-de-l-oxfordien-de-l-est-de-la-france-formation-du-terrain-chailles-haute-saone
https://sciencepress.mnhn.fr/fr/periodiques/geodiversitas/34/3/crustaces-exceptionnellement-preserves-de-l-oxfordien-de-l-est-de-la-france-formation-du-terrain-chailles-haute-saone
https://doi.org/10.5252/g2012n3a5 

The decapod crustacean fauna from the Late Jurassic of Cricqueboeuf, Normandy (France) 4

CHARBONNIER S., GARASSINO A., SCHWEIGERT G. & SIMPSON M.
2013. — A Worldwide Review of Fossil and Extant Glypheid and
Litogastrid Lobsters (Crustacea, Decapoda, Glypheoidea). Muséum
national d’Histoire naturelle, Paris: 1-295 (Mémoires du Muséum
national d’Histoire naturelle; 205).

CHARBONNIER S., AUDO D., BARRIEL V., GARASSINO A., SCH-
WEIGERT G. & SIMPSON M. 2015. — Phylogeny of fossil and
extant glypheid and litogastrid lobsters (Crustacea, Decapoda)
as revealed by morphological characters. Cladlistics 31: 231-249.
hteps://doi.org/10.1111/cla. 12088

CHARBONNIER S., AUDO D., GARASSINO A. SIMPSON M., GEZER. &
AZAR D. 2021. — A new species of mecochirid lobster, Meyeria
libanotica (Decapoda, Glypheoidea), from the Barremian (Early
Cretaceous) of Lebanon. Annales de Paléontologie 107: 102470.
https://doi.org/10.1016/j.annpal.2021.102470

CHENY C., CHARBONNIER S. & AuDO D. 2023. — Middle Juras-
sic lobsters (Crustacea, Decapoda) from Normandy, France.
Geodiversitas 45 (4): 139-161. https://doi.org/10.5252/geodi-
versitas2023v45a4. http://geodiversitas.com/45/4

DEVILLEZ ]. & CHARBONNIER S. 2019. — Review of the Early
and Middle Jurassic erymid lobsters (Crustacea: Decapoda).
BSGF — Earth Sciences Review Bulletin 188 (3): 15. hteps://doi.
org/10.1051/bsgf/2019005

DEVILLEZ J. & CHARBONNIER S. 2021. — Review of the Late Juras-
sic erymoid lobsters (Crustacea: Decapoda). Geodiversitas 43 (2):
25-73. https://doi.org/10.5252/geodiversitas2021v43a2. http://
geodiversitas.com/43/2

DEVILLEZ J., CHARBONNIER S. & PEZY J.-P. 2018. — First Jurassic
occurrence of Enoploclytia M’Coy, 1849 (Crustacea: Decapoda:
Erymidae). Annales de Paléontologie 104 : 143-148. https://doi.
org/10.1016/j.annpal.2018.01.003

DEVILLEZ J., CHARBONNIER S. & BARRIEL V. 2019. — An attempt
to clarify phylogenetic affinities of erymid lobsters (Decapoda)
using morphological characters. Arthropod Systematics & Phylogeny
77 (3): 365-395. https://doi.org/10.26049/ASP77-3-2019-1

DuGUE O. 1989 — Géodynamique d’une bordure de massifs
anciens : la bordure occidentale du bassin anglo-parisien au Call-
ovo-Oxfordien : pulsations épirogéniques et cycles eustatisques.
‘These de doctorat, Université de Caen, 593 p. (unpublished PhD
thesis). hteps://www.theses.fr/1989CAEN2034

Duruy DE LOME E. & DE LA REVILLA J. 1956. — Dos especies
fésiles nuevas en la provincia de Valencia y Alicante. Nozas y
Comunicaciones del Instituto Geoldgico y Minero de Espania 43: 3-7.

EUDES-DESLONGCHAMPS J.-A. 1835. — M¢émoire pour servir a
I'histoire naturelle des crustacés fossiles. Mémoires de la Société
linnéenne de Normandie 5: 37-46. https://gallica.bnf.fr/ark:/12148/
bpt6k9618634w/f67.item

EUDES-DESLONGCHAMPS J.-A. 1842. — Mémoire pour servir a
I'histoire naturelle des crustacés fossiles. Mémoires de la Société
linnéenne de Normandie 7: 53-60. https://gallica.bnf.fr/ark:/12148/
bpt6k9618821z/f97.item

Fraage R. H. B., van BAKEL B. W. M, GuINOT D. & JAGT J. W.
M. 2013. — A new Middle Jurassic (Bajocian) homolodromioid
crab from the northwest France; earliest record of the Tanidro-
mitidae. Boletin de la Sociedad Geoldgica Mexicana 65 (2): 249-
254. hetps://www.jstor.org/stable/24921221

FraayjE R. H. B., vaN BAKEL B. W. M, JAGT ]. W. M., CHARBON-
NIER S. & PEzY J.-P. 2019. — The oldest record of galatheoid
anomurans (Decapoda, Crustacea) from Normandy, northwest
France. Neues Jahrbuch fiir Geologie und Paliontologie, Abhandlun-
gen, 292 (3): 291-297.. hteps://doi.org/10.1127/njgpa/2019/0821

GARASSINO A., ARTAL P. & PASINI G. 2009. — Jabaloya aragonensis
n. gen., n. sp. (Crustacea, Decapoda, Mecochiridae) and Cedril-
losia jurassica n. gen., n. sp. (Crustacea, Decapoda, Glypheidae)
from the Upper Jurassic of Teruel Province (Aragdn, Spain).
Atti della Societa italiana di Scienze naturali e del Museo civico di
Storia naturale in Milano 150 (2): 197-206. hteps://www.biodi-
versitylibrary.org/page/58419126

GEODIVERSITAS * 2023 45 (19)

GENDRY D. 2020. — Les Crustacés fossiles: découvertes d’hier et
d’aujourd’hui. Actes du premier colloque de TAPVSM, « Paléon-
tologie et Archéologie en Normandie», 5-6 octobre 2019. Bulletin
de [Association paléontologique de Villers-sur-Mer 2020: 73-86.

GLAESSNER M. F. 1929. — Crustacea Decapoda, 7z POMPECK] ]. F.
(ed.), Fossilium Catalogus. I. Animalia. Pars 41: 1-464.

GONZALEZ-LEON O., MORENO-BEDMAR J. A. & VEGAF.J. 2014. —
Morphology and ontogeny of the fossil lobster Meyeria magna
M’Coy, 1849 (Astacidae, Mecochiridae) from the Lower Creta-
ceous (Lower Aptian) of Mexico, United Kingdom and Spain.
Neues Jahrbuch fiir Geologie und Paliontologie, Abhandlungen
271 (1): 49-68. https://doi.org/10.1127/0077-7749/2014/0376

GUINOT D., WiLsON G. D. F. & SCHRAM F. R. 2005. — Jurassic
Isopod (Malacostraca: Peracarida) from Ranville, Normandy,
France. Journal of Palaeontology 79 (5): 957-960. https://doi.
org/10.1666/0022-3360(2005)079[0954:JIMPFR]2.0.CO;2

GUYADER J. 1968. — Le Jurassique supérieur de la baie de la Seine —
Etude stratigraphique et micropaléontologique. These de la Faculeé
des Sciences de Paris, 269 p. (unpublished PhD thesis).

GUYADER J., PAREYN C. & VIALLEFOND L. 1970. — Notice explicative
de la carte géologique de la France a 1/50000: Le Havre (Feuille
97). 2¢ édition. BRGM, Orléans, 18 p.

HEEA. 1924. — Catalogue critique des Crustacés jurassiques du Calva-
dos et de'Orne. Bulletin de la Société linnéenne de Normandie, série
7, 6: 126-166. https://www.biodiversitylibrary.org/ page/ 5487464

Lissak C. 2012. — Les glissements de terrain des versants cotiers du
Pays d’Auge (Calvados): Morphologie, fonctionnement et gestion du
risque. Géomorphologie. Université de Caen, 317 p. hteps://tel.
archives-ouvertes.fr/tel-00781940v1

M’Coy F. 1849. — On the classification of some British fossil
crustacea, with notices of new forms in the university collection
at Cambridge. Annals and Magazine of Natural History, includ-
ing Zoology, Botany, and Geology 4 (2): 330-335. https://doi.
org/10.1080/03745486009494843

McKERrROW W. S. 1978. — The Ecology of Fossils: An lllustrated
Guide. MIT Press, Cambridge, 384 p.

MEYER H. VON 1835. — Briefliche Mittheilungen. Newues Jahrbuch
fiir Mineralogie, Geognosie, Geologie und Petrefactenkunde 1835:
328-329. hteps://www.biodiversitylibrary.org/page/35869394

MONACO P. & GARASSINO A. 2001. — Burrows and body fossil of
decapod crustaceans in the Calcari Grigi, Lower Jurassic, Trento
Platform (Italy). Geobios 34: 291-301. https://doi.org/10.1016/
$0016-6995(01)80077-2

MORIERE J. 1864. — Note sur les crustacés fossiles des terrains juras-
siques du Calvados. Bulletin de la Société linnéenne de Normandie
8: 89-99. https://www.biodiversitylibrary.org/page/9711442

MORIERE J. 1882. — Premiére note sur les crustacés de 'Oxfordien
trouvés dans le Calvados. Bulletin de la Société linnéenne de Nor-
mandie, série 3, 6: 161-170. https://www.biodiversitylibrary.
org/page/34626814

NETO DE CARVALHO C., VIEGAS P. A. & CACHAO M. 2007. —
Thalassinoides and its producer: populations of Mecochirus bur-
ied within their burrow systems, Boca do Chapim Formation
(Lower Cretaceous), Portugal. Palaios 22: 104-109. hteps://doi.
org/10.2110/palo.2006.p06-011r

RiouLT M. 1980. — Marnes de Villerville, 77z MEGNIEN E. (ed.),
Synthése géologique du Bassin de Paris. Volume 3. Lexique des noms
de formation. Bureau de Recherches géologiques et miniéres,
Orléans: 246 (Mémoires du BRGM; 103).

RIOULT M. & GUYADER J. 1980a. — Argiles brunes de Cric-
queboeuf, in MEGNIEN E (ed.), Synthése géologique du Bassin
de Paris. Volume 3. Lexique des noms de formation. Bureau de
Recherches géologiques et miniéres, Orléans: 203-204 (Mémoires
du BRGM; 103).

RIOULT M. & GUYADER J. 1980b. — Argiles grises de Villerville, 77
MEGNIEN E (ed.), Synthése géologique du Bassin de Paris. Volume 3.
Lexique des noms de formation. Bureau de Recherches géologiques
et miniéres, Orléans: 245-246 (Mémoires du BRGM; 103).

587


https://sciencepress.mnhn.fr/en/collections/memoires-du-museum-national-d-histoire-naturelle/une-revision-mondiale-des-glypheides-et-litogastrides-fossiles-et-actuels-crustacea-decapoda-glypheoidea
https://sciencepress.mnhn.fr/en/collections/memoires-du-museum-national-d-histoire-naturelle/une-revision-mondiale-des-glypheides-et-litogastrides-fossiles-et-actuels-crustacea-decapoda-glypheoidea
https://doi.org/10.1111/cla.12088 
https://doi.org/10.1016/j.annpal.2021.102470 
https://doi.org/10.5252/geodiversitas2023v45a4 
https://doi.org/10.5252/geodiversitas2023v45a4 
http://geodiversitas.com/45/4
https://doi.org/10.1051/bsgf/2019005 
https://doi.org/10.1051/bsgf/2019005 
https://doi.org/10.5252/geodiversitas2021v43a2
http://geodiversitas.com/43/2
http://geodiversitas.com/43/2
https://doi.org/10.1016/j.annpal.2018.01.003 
https://doi.org/10.1016/j.annpal.2018.01.003 
https://doi.org/10.26049/ASP77-3-2019-1
https://www.theses.fr/1989CAEN2034
https://gallica.bnf.fr/ark:/12148/bpt6k9618634w/f67.item 
https://gallica.bnf.fr/ark:/12148/bpt6k9618634w/f67.item 
https://gallica.bnf.fr/ark:/12148/bpt6k9618821z/f97.item 
https://gallica.bnf.fr/ark:/12148/bpt6k9618821z/f97.item 
https://www.jstor.org/stable/24921221 
https://doi.org/10.1127/njgpa/2019/0821 
https://www.biodiversitylibrary.org/page/58419126 
https://www.biodiversitylibrary.org/page/58419126 
https://doi.org/10.1127/0077-7749/2014/0376  
https://doi.org/10.1666/0022-3360(2005)079[0954:JIMPFR]2.0.CO;2 
https://doi.org/10.1666/0022-3360(2005)079[0954:JIMPFR]2.0.CO;2 
http://ficheinfoterre.brgm.fr/Notices/0097N.pdf
https://www.biodiversitylibrary.org/page/5487464
https://tel.archives-ouvertes.fr/tel-00781940v1 
https://tel.archives-ouvertes.fr/tel-00781940v1 
https://doi.org/10.1080/03745486009494843 
https://doi.org/10.1080/03745486009494843 
https://www.biodiversitylibrary.org/page/35869394 
https://doi.org/10.1016/S0016-6995(01)80077-2 
https://doi.org/10.1016/S0016-6995(01)80077-2 
https://www.biodiversitylibrary.org/page/9711442 
https://www.biodiversitylibrary.org/page/34626814 
https://www.biodiversitylibrary.org/page/34626814 
https://doi.org/10.2110/palo.2006.p06-011r
https://doi.org/10.2110/palo.2006.p06-011r

» Charbonnier S. et al.

ROBIN N., CHARBONNIER S., MERLE D., SIMPSON M., PETIT G. &
FERNANDEZ S. 2016. — Bivalves on mecochirid lobsters from
the Aptian of the Isle of Wight: Snapshot on an Early Cretaceous
palacosymbiosis. Palaeogeography, Palacoclimatology, Palaeoecol-
ogy 453: 10-19. https://doi.org/10.1016/j.palaco.2016.03.025

SCHWEIGERT G., FRAAE R., HAVLIK P. & NUTZEL A. 2013. —
New early Jurassic hermit crabs from Germany and France.
Journal of Crustacean Biology 33 (6): 802-817. https://doi.
org/10.1163/1937240X-00002191

SELLWOOD B. W. 1971. — A Thalassinoides burrow containing the
crustacean Glyphaea udressieri (Meyer) from the Bathonian of
Oxfordshire. Palaeontology 14: 589-591.

SOLE J. & VIA L. 1989. — Crustacis Decapodes fossils dels Paios

588

Catalans (Recopilacié i actualitzacié des de 1855 a 1988). Batal-
leria 2: 23-42.

VAN STRAELEN V. 1925. — Contribution a I'étude des crustacés
décapodes de la période jurassique. Mémoires de la Classe des Sci-
ences de I'Académie royale de Belgique 7: 1-462.

Via L. 1976. — Un nuevo f6sil viviente. Ibérica, actualidad cien-
tl'ﬁcd 170: 289-290.

WHICHER J., COLLINS J. S. H., CHANDLER R. B., DODGE M. &
DAVEY S. 2016. — The fossil macrurous Crustacean Glyphea
from within 7halassinoides burrows in the Inferior Oolite Forma-
tion of Frogden Quarry, Oborne, Dorset, UK. Proceedings of the
Geologists’ Association 127: 189-195. https://doi.org/10.1016/j.
pgeola.2015.12.007

Submitted on 3 February 2023;
accepted on 15 May 2023;
published on 26 October 2023.

GEODIVERSITAS ¢ 2023 e 45 (19)


https://doi.org/10.1016/j.palaeo.2016.03.025
https://doi.org/10.1163/1937240X-00002191 
https://doi.org/10.1163/1937240X-00002191 
https://www.palass.org/publications/palaeontology-journal/archive/14/4/article_pp589-591
https://doi.org/10.1016/j.pgeola.2015.12.007 
https://doi.org/10.1016/j.pgeola.2015.12.007 

