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The origin of brachyurans or true crabs is elusive. Recent phylogenies and trace fossils point to a Triassic origin, which
differs from the fossil record suggesting an Early Jurassic origin. Brachyurans first diversified in the Middle Jurassic
in the Tethys, but specimens from such interval are rare and most occurrences are reported from shallow marine oolitic
limestones. Here we study the Bajocian (Middle Jurassic) siliceous sponge buildups developed in the proximal deep
areas (c. 30-70 m) of a distally-steepened carbonate ramp in the central Iberian Basin (NE Spain), and provide new
records of brachyurans from three new localities of the western Tethys. Described taxa include Iberophthalmus lecer-
aensis Ferratges & Zamora gen. et sp. nov., ?Pithonoton sp., Tanidromites ciceroides Ferratges & Zamora sp. nov.,
Tanidromites monevaensis Ferratges & Zamora sp. nov., Tanidromites cf. monevaensis Ferratges & Zamora sp. nov., and
Tanidromites cf. raboeufi. Although disarticulated, the material is well preserved and includes different anatomical parts
suggesting parautochthony of the remains. Sedimentological analysis of the studied successions informs that the Middle
Jurassic brachyurans in the western Tethys diversified in shallow marine environments with widespread colonisation
of siliceous sponges and later disperse to a wide range of environments including coral and sponge buildups. The de-
scribed material considerably increases the diversity of brachyurans from the Middle Jurassic supporting the Brachyuran
Bajocian Expansion Event (BBEE).
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Introduction

The origin of brachyurans and how they depart from other
decapod groups is enigmatic (Krobicki and Zaton 2008).
The oldest brachyurans dated from the Pliensbachian
(Early Jurassic) age are Focarcinus praecursor Withers,
1932, from Yorkshire (UK) and Eoprosopon klugi Forster,
1986 (Forster 1986; Jagt et al. 2015) from Bavaria (southern
Germany). The phylogenetic position of the former has
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been recently discussed and considered as a stem-group
brachyuran (Scholtz 2020). The latter was assigned by Haug
and Haug (2014) to the superfamily Homolodromioidea
Alcock, 1900.

Although the oldest brachyuran fossils body are Early
Jurassic in age (Feldmann and Schweitzer 2010; Tsang et
al. 2014), molecular clocks suggest a Triassic origin (Wolfe
et al. 2019). The latter is in agreement with trace fossils
possibly assignable to brachyurans (Baucon et al. 2025) and

https://doi.org/10.4202/app.01307.2025
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Table 1. Simplified table showing brachyuran taxa from the Middle Jurassic with information on location, environment, and stratigraphy (reference
numbers 1-5 indicate the different basins shown in Fig. 1). Abbreviations: N°, number of of specimens; En, facies reference and environment (see
legend in Fig. 14); L, lost; *, cast of the holotype.

Taxa Ne Locality Basin En Stage References
Abyssophthalmus hebes 2 |Moselle Department, France| NE Paris Basin (see 2) 6 lower Bajocian von Meyer 1840
fby ssop hthqlmus 1 Calvados, France Paris Basin (see 1) 1 upper Bathonian Hée 1924
angrunensis
. . . . . . Cronier and Boursicot 2009;
Abyssophthalmus mainense | 5 Maine-et-Loire, France Paris Basin (see 1) 1 lower Callovian Krobicki and Zato 2016
.. . . . . . Cronier and Boursicot 2009;
Abyssophthalmus bellaii 1 Maine-et-Loire, France Paris Basin (see 1) 1 lower Callovian Krobicki and Zato 2016
. . . . Vilser Schwelle . Schweitzer et al. 2007;
24byss ? >
?Abyssophthalmus vilsense 1 | Vilser Alps, Vils, Austria (Allgiu Basin) ? lower Callovian Van Bakel and Guinot 2023
Bajoprosopon piardi 1 | Les Fours a Chaux, France Paris Basin (see 1) 1 upper Bajocian Van Bakel et al. 2021
N . . . . Eudes-Deslongchamps, 1877;
Charassocarcinus mayalis 1 Calvados, France Paris Basin (see 1) 1 upper Aalenian Van Bakel and Guinot 2023
L Vesulien de Falaise, . . 0 . Hée 1924; Schweitzer
Coelopus bigoti L Calvados, France Paris Basin (see 1) ? Bathonian and Feldmann 2010
Gabriella * . . R - Forster 1985; Schweitzer
lugobaensis 1 Lugoba, N Tanzania Ruvu Basin 2 ?Bajocian/Bathonian and Feldmann 2009
Iberophthalmus leceraensis 2 Lécera, Spain Iberian Basin 4 upper Bajocian this paper
gen. et sp. nov.
Calvados, Méron,
Meroncarcinus boursicoti 1 near Montreuil-Bellay, Paris Basin (see 1) 1 Callovian Van Bakel and Guinot 2023
Maine-et-Loire, France
Nodoprosopon sp. 1 Krakow, Poland Polish Basin (see 3) 6 lower Callovian Krobicki and Zaton 2008
Pithonoton incisum 1 Calvados, France Paris Basin (see 1) 2 upper Bajocian Van Straeler;ll 9220566Fe1dmann ot
Pithonoton moutieri 1 Moult, Calvados, France Paris Basin (see 1) 2 upper Bathonian Hée 1924; Wehner 1988
Pithonoton sp. 1 Czer\ylemec, Krakow Polish Basin (see 3) 6 lower Callovian Krobicki and Zaton 2008
region, S Poland
Planoprosopon major 1 May—sur—(lz)rrélrfc,falvados, Paris Basin (see 1) 2 ?upper Bajocian Hée 1924
Planoprosopon quadratum ? NE Germany North Ge“.m“ Basm/ Sub- ? middle Callovian Schweigert and Koppka 2011
boreal epicontinental sea
Prosop on 3 Stonesfield, Oxfordshire, Eastern Oxfordshire Basin 1 middle Bathonian Woodward 1868; Wehner 1988
mammillatum England, UK
Prosopon sp. 1 Lugoba, N Tanzania Ruvu Basin 2 | ?Bajocian/Bathonian Forster 1985
. . Langrune, Ranville . . . Eudes-Deslongchamps 1835;
» 9 > > 5
Protocarcinus auduini 75 Calvados, France Paris Basin (see 1) 2 Bathonian Schweitzer and Feldmann 2009
Tamdmm”es 1 Maizet (Calvados) Paris Basin (see 1) 1 lower Bajocian Fraaije et al. 2013
maerteni
Tanidromites montreuilense | 3 Maine-et-Loire, France Paris Basin (see 1) 1or5?| lower Callovian Croénier and Boursicot 2009
Tanidromites Popilani, Papartin¢ near . . . . .
lithuanicus 1 Papile, northern Lithuania E Polish Basin? (see 4) 6 middle Callovian Schweigert and Koppka 2011
Kawodrza Gérna,
Tanidromites muelleri 46 near Czestochowa, Polish Basin 5 upper Bajocian Krobicki and Zaton 2016
central Poland
Tanidromites 21 Somerset and Cotswolds, | Southern England epicon- 1 upper Baiocian Withers 1951; Schweigert and
richardsoni ) England, UK tinental sea pp J Koppka 2011; Van Bakel et al. 2021
Tanidromites raboeufi o | LaBigoticre, Crannes-en- Paris Basin (see 1) 5 upper Bathonian Robin et al. 2015
Champagne, France
Tanidromites ciceroides 16 | Moneva, Lécera, Spain Iberian Basin 4 lowe.r—qpper this paper
Ferratges & Zamora sp. nov. Bajocian
Tanidromites monevaensis . . . lower—upper .
Ferratges & Zamora sp. nov. 46 Moneva, Spain Iberian Basin 4 Bajocian this paper
Tanidromites cf. monevaensis 3 Lécera, Spain Iberian Basin 4 lower Bajocian herein
Ferratges & Zamora sp. nov.
Tanidromites cf. raboeufi 1 Moscardon, Spain Iberian Basin 4 upper Bajocian herein
Tanidromites sp. 1 Moneva, Spain Iberian Basin 4 |lower—upper Bajocian herein
Calvados and Maine-et-
Verrucarcinus marsae 3 | Loire, Saint-Laon quarry, Paris Basin (see 1) 1 Callovian Van Bakel and Guinot 2023

Vienne Department, France

Vilsercarcinus keuppi

Germany, Austria

Vilser Schwelle
(Allgéu Basin) (see 5)

upper Toarcian—

Callovian

Van Bakel and Guinot 2023
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Fig. 1. Middle Jurassic palacogeography of part the northern hemisphere indicating the location of the basins including the known brachyurans fossil sites
listed in Table 1 (modified from Aurell and Badenas 2015). Palacogeographic map of Europe at 175 Ma based on Blakey (2021). The depositional area of
the “Vilser Schwelle” is located within the Austroalpine nappes (southern margin of the Tethys Ocean) and cannot be accurately represented on this map.

the occurrence of microcoprolites of brachyurans or their
Triassic ancestors (Schweigert et al. 1997).

The homolodromoid crabs, a controversial group of ear-
liest brachyurans, have been considered as ancestral to all
other brachyurans (i.e., Krobicki and Zaton 2008; Tsang et
al. 2014; Davie et al. 2015; Wolfe et al. 2021) and they were
the dominant group in the Jurassic (Table 1).

The earliest homolodromoids from the Middle Jurassic
lived both in shallow warm waters with organic buildups,
and on muddy siliciclastic environments (Krobicki and
Zaton 2008; Cronier and Boursicot 2009). Just after their ori-
gin, the first diversification pulse of brachyurans occurred in
the Bajocian (Middle Jurassic) in the so-called Brachyuran
Bajocian Expansion Event (see Krobicki and Zaton 2016;
Van Bakel et al. 2021). Most records of Bajocian homolodro-
moids come from localities that were part of epicontinental
seas adjacent to the northwestern Tethys Ocean (Krobicki
and Zaton 2016) like France, England, Germany, and Poland
(Schweigert and Koppka 2011; Van Bakel et al. 2021) (Fig. 1).

Krobicki and Zaton (2008: fig. 8) suggested that early
habitats for homolodromoids were closely related to oolitic,
crinoidal and coral facies, as well as molluscan buildups
or shell accumulations. Furthermore, the homolodromoids

inhabited moderately deep-water grey clayey facies, while
only later invading sponge facies. The problem is that the
record of earliest brachyurans is extremely patchy and most
taxa are described based on just one specimen (Table 1).
This is exacerbated by the fact that taphonomic and sedi-
mentological information from almost all these occurrences
is lacking (see exception in Krobicki and Zaton 2008), ham-
pering our ability to understand the habitats that the earliest
brachyurans occupied.

In order to understand the distribution of early brachyu-
rans in the western Tethys, we have selected several out-
crops of Middle Jurassic rocks located in the central part of
the Iberian Chain (NE Spain). Homolodromoids in this area
are at least present in the Upper Jurassic outcrops (Via and
Sequeiros 1989) but have never been reported in older rocks.
The Bajocian (Middle Jurassic) outcrops of the Iberian
Chain show a mosaic of facies with local development of
siliceous sponge buildups, including from small patches to
big mounds. Detailed sedimentological studies in the two
key localities of Ricla (Bersdn and Aurell 1997; Tomas et
al. 2019) and Moscardon (Aurell and Badenas 2015) reveals
that buildups developed in relatively proximal deep carbon-
ate ramp areas located close to the storm wave base.
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The aims of this work are: (i) describe new localities
with the earliest brachyurans from Iberia; (ii) discuss the
palacoenvironmental constrains of these occurrences based
on sedimentological data; (iii) describe new forms of ho-
molodromoids from Spain; (iv) treat such occurrences in
a global context and discuss possible bias in the origin of
earliest brachyurans. The rocks of these study sites are up-
permost lower Bajocian (Stephanoceras humphriesianum
Ammonite Zone), and the upper Bajocian (Garantiana ga-
rantiana, Strenoceras niortense, and Parkinsonia parkin-
soni ammonite zones), therefore offering a good opportunity
for deciphering the diversification of decapod crustaceans
of Bajocian age.

Institutional abbreviations—MPZ, Museo de Ciencias Natu-
rales de la Universidad de Zaragoza, Spain.

Other abbreviations—BOEE, Brachyuran Oxfordian Explo-
sion Event; BPOE, Brachyuran Pliensbachian Origin Event;
CL, carapace length; CW, carapace width.

Nomenclatural acts—This published work and the nomen-
clatural acts it contains have been registered in ZooBank:
urn:lsid:zoobank.org:pub:F66ASECA-E288-4192-B78A-
161411156C75.

Geological setting

The Bajocian (Middle Jurassic) outcrops that include the
studied fossil sites are located in the central part of the
Iberian Chain in the northeast of the Iberian Peninsula
(Fig. 2A). These ranges formed after the latest Cretaceous—
earliest Neogene compressional tectonic inversion of the
Iberian Basin rift system. Previous to this inversion, this
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rifting basin evolved during different stages of Mesozoic
extension related to the opening of the Alpine Tethys and
the Atlantic (e.g., Aurell et al. 2019, 2022; Martin-Chivelet
et al. 2019).

During the Middle Jurassic, the central and eastern
Iberian Basin was characterised by the presence of two
NW-SE-trending open marine platform areas, delimited by
shallow marine and low-subsidence zones (Fig. 2B). This
palacogeographic distribution was related to extensional
tectonics, primarily controlled by the final rifting phase that
preceded the opening of the oceanic Alpine Tethys (Gémez
and Fernandez-Lopez 2006; Aurell et al. 2019). The Bajocian
sedimentary record in this basin includes two third-order
transgressive-regressive sequences (T-R sequences Baj-1
and Baj-2 in Fig. 2C) linked to regional sea-level changes
with possible influence of the global eustacy (Aurell et al.
2003). The stratigraphic succession that includes the studied
fossil sites spans the upper part of the Baj-1 Sequence and
the Baj-2 Sequence (Fig. 2C), both belonging to the Chelva
Group (Gomez and Fernadndez-Lopez 2006).

The studied fossil sites originated in certain sedimentary
domains of the open platform areas characterised by the com-
mon occurrence of siliceous sponge-microbial facies (dark
blue areas in Fig. 2B). In these domains, sponge-microbial
buildups of variable size (from small patches to big mounds)
have been described in detail (Friebe 1995; Bersan and Aurell
1997; Aurell and Badenas 2015; Tomas et al. 2019). Most of
these buildups developed at the end of the early Bajocian
(S. humphriesianum Ammonite Zone) and during the late
Bajocian. The taxonomic composition of siliceous sponges in
these buildups is variable. In large areas of the Iberian Basin,
the lower Bajocian buildups are dominated by hexactinellid
sponges, whereas lithistid sponges became more abundant in
the upper Bajocian successions (Friebe 1995).

Zaragoza
]

shallow platform occurrence of sponge-
|:| (above wave base) |:| microbial buildups

open platform emerged
I:l (below wave base) - areas

—— "
- 9]
k\:- I'. o
€« va |25 S
=-2|  Ammonite Zone « o brachyuran
1684 | - 2 localities
Parkinsonia
7] parkinsoni LE1/2/3
.
5 :
i 169 | |& Garantiana
Iberian HE garantiana BM-PI1/2
Basin 2l e
Maestrat 15|e Strenoceras
High =!8 niortense BM-B/C
E a Strenoceras MO
@ 17045 humphriesianum BM-A
. — o o .
/§~§° g Sonninia propinquans
S ol ,, .- . .
. o * E = | Witchellia laeviuscula
b &
— ‘ //63'7 Hyperlioceras discites
o aokm |17 |28
< <

Fig. 2. A. Location of Iberian Chain in northeastern Spain. B. Palacogeography of the Iberian Basin during the Bajocian, indicating the localities studied
in the present work (stars) (modified from Aurell and Badenas 2015). C. Chronostratigraphic location of the studied brachyurans fossil sites in the Iberian
Basin, based on ammonite biostratigraphy. Third-order transgressive-regressive sequences (T-R sequences Baj-1 and Baj-2) are also indicated. MO,
Moscarddn fossil site; BM-A, BM-B, BM-C, BM-PI1, and BM-PI2, Moneva fossil sites; LE1 to LE-3, Lécera fossil sites.
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Sponge and coral buildups including a variable proportion
of microbialites grew not only in the Iberian Basin, but also in
certain open marine domains of the Jurassic carbonate plat-
forms that developed along the western Tethys (Leinfelder
and Schmid 2000). Coral-microbial reefs occurred in shallow
platform areas with moderately oligotrophic to mesotrophic
conditions, whereas microbial-siliceous sponge buildups grew
in relatively deep marine domains, from extremely oligotro-
phic to strongly mesotrophic settings. Furthermore, periods
of high nutrient concentrations could have been responsible
for the development of microbialites and siliceous sponges
on the Jurassic platforms, and therefore, detrimental to coral
growth (e.g., Leinfelder et al. 1993; Dupraz and Strasser 2002;
Olivier et al. 2006, 2008; Aurell and Badenas 2015).

Material and methods

Studied sections and facies analysis—Three key stratigraphic
sections, Moscardon (~70 m thick), Moneva (~50 m thick),
and Lécera (~35 m thick), have been selected for stratigraph-
ic-sedimentological analysis of the Bajocian successions in
order to situate the different levels bearing brachyurans and
locate the intervals including microbial-sponge buildups.
Stratigraphy and sedimentological analysis of the Moscardon
outcrop was already performed in Aurell and Badenas (2015),
so only a summary of main features is included here. The
Moneva and Lécera sections have been studied in detail for
the present work. This study has included a bed-by-bed log-
ging of geometry, lithology, texture, components and sedi-
mentary structures of the strata, sampling of ammonite fos-
sils for biostratigraphic dating (10 sites in Moneva; 4 sites in
Lécera) and rock sampling for study of thin-sections under
petrographic microscope for facies determination (a total of
40 thin sections). The combination of data for field/laboratory
study of facies and analysis of field photographs allowed the
identification of the location of brachyurans fossil sites in
relation to the microbial-sponge buildups.

Brachyurans sampling and preparation.—Jurassic locali-
ties bearing sponge facies have been sampled for decapod
crustaceans. They include most of the areas described by
Ferndndez Lopez (1985) and Friebe (1995). Other Middle
Jurassic successions have been also explored for comparison
by the authors, but without positive results. The three studied
sections have been extensively explored for decapod crusta-
ceans. Nine fossil levels bearing well-preserved brachyurans
have been recognised and extensively sampled: one fossil
level in Moscardén (MO site); five levels in Movera (BM-A,
BM-B, BM-C, BM-PI1, and BM-PI2 sites); and three levels
in Lécera (LE-1 to LE-3 sites). These levels correspond to the
uppermost lower Bajocian (S. humphriesianum Ammonite
Zone) and the upper Bajocian G. garantiana, S. niortense,
and P. parkinsoni ammonite zones (Fig. 2C).

The studied localities have been systematically pros-
pected by fragmenting rocks collected in situ from different

areas and stratigraphic levels of the outcrops and examining
the rock surfaces using hand lens. When fossil-bearing areas
were identified, intensive sampling was carried out with the
aim of obtaining the maximum number of specimens. The
rock blocks have been fragmented to a size of a few centime-
tres (between 1 and 5 cm) during 4—5-hour sessions, carried
out by groups of 2-3 people over a total of 15 non-consecutive
days. Rocks have been extracted and fragmented and all deca-
pod remains have been taken to the laboratory for further mi-
croscopic analysis. Specimens are relatively small (ca. 1 cm
or less) and have been prepared using a Micro Jack 2 air
scribe (Paleotools) with the help of a needle under a x40 bin-
ocular magnifying glass. Both internal and external moulds
have been mechanically prepared. The latter have been also
casted using latex which allows observation of anatomical
details from the external part of the carapaces. Specimens
were deposited in the Museo de Ciencias Naturales de la
Universidad de Zaragoza under the acronym MPZ.

Analysis of diversity—A brachyurans diversity curve was
calculated using all known global occurrences gathered
from the bibliography (see SOM 1, Supplementary Online
Material available at http:/app.pan.pl/SOM/app71-Ferrat-
ges_etal SOM.pdf), plus adding the new data from the
Iberian Basin presented here (Table 1). Taxa occurrences
with unknown palacoenvironmental information have been
discarded from the analyses. A list of taxa excluded from
the analysis and the reason for their exclusion can be found
in SOM 1. The occurrences have been divided into time
bins; in this case the Jurassic substages shown in Ogg et
al. (2016) that are well-constrained by ammonite biozona-
tion, have been selected. For constructing the cumulative
diversity curve, the number of different species present in
each time bin have been counted. From each taxon, the
complete stratigraphic range has been considered, i.e., if a
specific taxon occurs in the Lower Jurassic, does not occur
the Middle Jurassic, but occurs again in the Upper Jurassic,
it will be counted in the Middle Jurassic as well, since it
should have been present in that time bin but was not re-
corded for any reason (e.g., sampling artifact).

Additionally, the palaeonvironmental information of
each occurrence (Table 1) has been also added in the curve,
showing the preferences of the taxa for each particular envi-
ronment in each time bin.

Stratigraphy and
palaecoenvironmental
reconstruction

The main stratigraphical and sedimentological features of
the Bajocian successions including the brachyuran fossil
sites, Moscardon, Moneva, and Lécera, are provided in the
synthetic logs (Figs. 3 and 4, respectively). A detailed de-
scription of the main facies drawn in these logs is offered
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Table 2. Detailed description of the main facies recorded in the Bajocian successions in the studied Moscardon (Fig. 3), Moneva and Lécera
sections (Fig. 4). See also Figure 5 for palacoenvironmental interpretation of facies.

Stratification and sedimentary

Sub-environ-

with muddy to micropeloidal-bioclastic internal sediment (echinoderms, bivalves,

mounds are asymmetric showing

Facies Texture and components structures ment
. Grain-supported coarse to fine-grained facies with variable proportions of:
Intraclastic- . . e L
. . . — cm-thick fragments of sponges and echinoderms (echinoids, crinoids) .
bioclastic-peloidal o : . o R L — tabular dm- to m-thick beds
— submillimetre-sized peloids to millimetre-sized intraclasts (micritic, fragments of . . .
packstones- microbial crusts) — microbial-encrusted intervals shallow
gramstones = fine bioclasts: sponge spicules, echinoderms, bivalves, gastropods, benthic concentrated at the base and top ramp
(locally microbial . . . . . . of the beds
encrusted) foram}mfera (nubf:cularuds, D_ent_a.lma,.Nodosarla, Trocholina), serpulids
— mm-sized coated intraclasts/micritic ooids
Microbial-sponge Boundsto_n esu_f(érme?lb)_l:h. da sili lcified ith d tub : i;ﬁ;gggﬁ;ﬁxﬁ;ﬁ%ﬁl}e rted- proximal
buildups (patches) | ~ Hexa}cltli‘le .1 a and Lithistida siliceous (calcified) sponges with cup and tube cone shape deep ramp
morphologies
— microbial crusts: irregular interlamination of dense (i.e., massive) and clotted — vertically-stacked tabular
(i.e., micropeloidal) crusts, with domal morphologies and laminated fabrics, with biostromes, forming lenses/
microencrusters (worm tubes, Terebella), encrusting foraminifera (nubeculariids) and mounds up to 35 m thick and
. . bryozoans 50-100 m wide .
M}croblal-sponge — mm-width cavities (intergrowth cavities, borings, stromatactis-like cavities) filled — outcrops in Moscardén reveal distal deep
buildups (mounds) ramp

brachiopods, foraminifera, sponge spicules, serpulids)

also present

— Lithistida sponges dominate within the patches; colonial corals in growth position are

up-dip flanks with dips of a few
degrees and down-dip flank
dipping up to c. 25°

and limestones have variable proportions of:

Sponge limestones

(floatstones to rudstones textures

Muddy facies including from marls to marly limestone and limestones. Marly limestones

— Hexactinellida and Lithistida siliceous (calcified) sponges with cup and tube
morphologies both in growth position and slightly reworked, forming floatstones to — usual bioturbation and

— tabular dm-thick beds, locally
arranged in m-thick packages

ferruginous top surfaces proximal to

— micropeloidal matrix and usual glauconite grains

ru@stones), marly | _ fine-grained matrix (from wackestone to packstone texture) including sub-millimetre | — local depositional inclination distal decp
limestones and . : L . ! . . ramp
marls sized peloids to mm-sized intraclasts (fragments of microbial crusts) and fine reflects hardening/cementation
poorly-rounded bioclasts: echinoderms, bivalves, brachiopods, gastropods, benthic with probably microbial
foraminifera, bryozoans; occasionally thin-shelled Bositra-like are abundant mediation
— entire ammonites, bivalves and brachiopods are frequent; belemnites are also present
— fine bioclasts dominated by Bositra-like bivalves, also debris of echinoderms, other
B1'Valve': blvalveg, brachiopods, gastropods, sponge spicules, serpulids, benthic foraminifera, _ tabular dm-thick beds distal deep
(Bositra-like) ammonites — usual bioturbation ram
packstones — local intraclasts (fragments of microbial crusts) and debris of encrusted sponges p

in Table 2. The sedimentological interpretation of facies/
subenvironments within the platform and the palacoenvi-
ronmental location of the fossil sites is included in Fig. 5.
Main features are summarised below.

Moscardon—Aurell and Badenas (2015) reconstructed the
stratigraphic architecture, including facies and sequences, of
the Bajocian of Moscardén in the ¢. 1 km-long down-dip
platform transect exposed in a continuous outcrop. Age con-
strains of the two Bajocian T-R sequences (Baj-1 and Baj-2,
Fig. 2C) characterised in this transect are based in the am-
monite biostratigraphy provided by Fernandez-Lopez (1985).
In the zone of the Moscardon outcrop that includes the MO
fossil site, the Baj-1 sequence is dominated by a large (more
than 35 m-thick) microbial-sponge buildup (Fig. 3A). This
buildup shows a significant inclination (c. 25°) in its northern
(down dip) flank. However, the southern (more proximal)
flank is nearly horizontal. The overall reconstruction of the
Moscardon outcrop shows that this large buildup grew in the
proximal deep ramp, below wave (storm) base, at a deposi-
tional depth ranging around 50—70 m (Fig. 3B). The observed
vertical accretion (aggradation) and lateral growth (progra-
dation) of the Moscardén buildup (Fig. 3A) was related to
changes in accommodation space in accordance to the trans-
gressive and regressive hemicycles of the Baj-1 sequence,

respectively (Aurell and Badenas 2015). The overlying Baj-2
sequence has also a deepening-shallowing facies evolution,
and in the uppermost part consists of well-cemented intra-
clastic-bioclastic-peloidal packstones-grainstones deposited
above wave base (Figs. 3 and 5).

The MO fossil site (coordinates: 40°20°00.6”N
1°32°23.7°W) is located in the lowermost levels of the re-
gressive hemicycle of Baj-1 sequence, in the upper S. hum-
phriesianum Ammonite Zone. Brachyurans include only
the species of Tanidromites cf. monevaensis Ferratges &
Zamora sp. nov. and were preserved in sponge limestones,
marly limestones, and marls forming the down-dip flank
and bottom sediments of the Baj-1 sequence mound. The
predominantly muddy texture and variable proportion of
sponges and other skeletal components (Table 1) is coher-
ent with deposition below wave base and preservation of
high angle of depositional inclination reflects rapid lithifica-
tion of the sediments probably related to microbial activity
(Aurell and Badenas 2015). These observations allow us to
locate the MO site in the low-energy muddy sediments of
the down-dip side of a microbial-sponge mound (Fig. 5).

Moneva.—The outcrop of Moneva includes five fossil sites
(BM-A, BM-B, BM-C, BM-PI1, and BM-PI2; coordinates:
41°07°02.5"N 0°48°02.1”) located at different stratigraphic
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Fig. 3. Synthetic stratigraphic-sedimentological log of the Bajocian succession in Moscardén, and field images and sketch indicating the location of MO
fossil level in the muddy facies at the down-dip flank of a large microbial-sponge buildup developed in the S. humphriesianum Zone, within the regressive
hemicycle of the Baj-1 sequence. MO coordinates: 40°20°00.6”N 1°32°23.7”W.

levels (Fig. 4). New ammonite and facies analyses reported
here allowed the characterisation of the two Bajocian dep-
ositional sequences, Baj-1 and Baj-2. The lower Bajocian
Baj-1 sequence is highly condensed at its lower part. This
condensed interval corresponds to a ~3 m-thick succession
of limestones dominated by Bositra-like packstones, with
local iron ooids and glauconite that includes in its upper part
ammonites of the S. propinquans—O. sauzei Zone (Bulard
1972). Above this interval, ammonites of the S. humphrie-
sianum Zone have been collected in successive levels of
the sequence. As a whole, the Baj-1 sequence consists of a
~17 m-thick succession including large microbial-sponge
mounds, showing an aggradational-progradational stacking
(i.e., transgressive-regressive), similar to what is observed in
the age-equivalent succession of Moscarddn. Deposition of
discrete beds of shallow-water intraclastic-bioclastic-peloi-

dal facies coeval with the progradational stacking of the
mound points to the regressive tendency at the upper part of
the sequence. The BM-A fossil site is located in the trans-
gressive hemicycle of the sequence in the middle part of the
S. humphriesianum Zone, therefore older than MO site in
Moscardon (Figs. 2C and 3). BM-A consists of the muddy
sediments (sponge limestones, marly limestones, and marls)
lateral to these large buildups, in similar facies to MO site in
Moscardon (Fig. 5). Species at this site include Tanidromites
ciceroides Ferratges & Zamora sp. nov.

The Baj-2 sequence is ~31 m-thick and has a clear trans-
gressive-regressive facies trend including a lower transgres-
sive hemicycle dominated by muddy facies (sponge-rich
limestones, marly limestones, and marls) and an upper re-
gressive hemicycle encompassing muddy facies with inter-
calated small microbial-sponge patches less than 1 m-thick
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Fig. 4. Synthetic stratigraphic-sedimentological logs and field images of the Bajocian successions in Moneva and Lécera, indicating the location of
Moneva fossil levels (BM) and Lécera fossil levels (LE) in the muddy facies related to microbial-siliceous mounds and patches. BM-A locates in the trans-
gressive hemicycle of the Baj-1 sequence, therefore older than the Moscardon fossil site MO. The rest of levels are upper Bajocian in age encompassing
the three ammonite zones of the upper Bajocian. Coordinates: 41°07°02.5”N 0°48°02.1” (BM); and 41°09°33.6”N 0°44°10.4”W (LE).

and shallow-water intraclastic-bioclastic-peloidal facies on
top (Fig. 4). New ammonite findings allowed the identifica-
tion of the successive upper Bajocian biozones. Fossil sites
BM-B and BM-C consists of the muddy deposits of the trans-
gressive hemicycle of the sequence, within the S. niortense
Zone, whereas BM-PI1 and BM-PI2 are also in muddy sed-
iments but lateral to small patches, within the G. garanti-
ana Zone. Muddy facies coeval with small patches were in-
terpreted in Moscardon as deposited in the proximal deep
ramp, at the upper part of the low-angle slope of the ramp,
below or around storm wave base (Aurell and Badenas 2015).
Therefore, the palacoenvironment of BM-PI1 and BM-PI2
corresponds to inter-patches sediments within this shallowest
part of the deep ramp, at around 30-35 m in depth (Fig. 5).
Concerning BM-B and BM-C, their location in muddy trans-
gressive sediments indicates they formed in the deep ramp in
either as inter-mound sediments or in areas without microbi-
al-sponge mounds. Taxa in this site include ?Pithonoton sp.,
Tanidromites ciceroides Ferratges & Zamora sp. nov., and 7.
monevaensis Ferratges & Zamora sp. nov.

Lécera—The outcrop located south of Lécera (coordi-
nates: 41°09°33.6”N 0°44°10.4”W) in the Barranco de la
Penisquera, was described by Bulard (1972). Here only the
upper part of the succession (upper Bajocian G. garanti-
ana and P. parkinsoni ammonite zones) has been studied
in detail due to few exposures available of the underly-
ing lower Bajocian succession (Fig. 4). The upper Bajocian
succession is formed mainly by deep ramp muddy facies
(sponge-rich limestones, marly limestones, and marls) in-
cluding 1 m-thick microbial-sponge patches at its upper-
most part, reflecting a subtle shallowing tendency (from
deep ramp to close to the slope). Fossil sites LE-1 to LE-3
correspond to this uppermost and shallowest part of the
succession, i.e., in interpatch sediments, a palaeoenviron-
mental position belonging to the upper part of the low-angle
ramp slope, similar to BM-PI1 and BM-PI2 of Moneva, i.e.,
30-35 m in depth (Fig. 5). Crab species in this site include
Iberophthalmus leceraensis Ferratges & Zamora gen. et sp.
nov., Tanidromites ciceroides Ferratges & Zamora sp. nov.,
and Tanidromites cf. raboeufi Robin et al., 2015.
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Fig. 5. Palacoenvironmental reconstruction of the Bajocian facies in the Iberian Basin, within a distally-steepened carbonate ramp (modified from
Badenas and Aurell 2018: fig. 5b), indicating the location of the studied brachyuran fossil sites.

Systematic palacontology

by Fernando Ari Ferratges and Samuel Zamora

Order Decapoda Latreille, 1802

Infraorder Brachyura Latreille, 1802

Section Dromiacea De Haan, 1833
Superfamily Homolodromioidea Alcock, 1900

Family Longodromitidae Schweitzer & Feldmann,
2009¢

Genus Iberophthalmus Ferratges & Zamora gen. nov.
Zoobank LCID: urn:lIsid:zoobank.org:act:07697263-E685-48 AB-A3E3-
2A6E1C3CA130.

Etymology: Combination of Iberia, in reference to the oldest known
occurrence of brachyurans from the region, and the Greek ophthalmos
(09pBai6Q), eye, referring to the deep orbital cavities.

Type species: Iberophthalmus leceraensis Ferratges & Zamora gen. et
sp. nov., by monotypy; see below.

Diagnosis.—As for the monotypic type species.

Remarks—Some Middle Jurassic genera, such as Eodromites
Patrulius, 1959 (see examples in Starzyk 2015), Laeviprosopon
(von Meyer, 1860), Bajoprosopon Van Bakel et al., 2021, and
Meroncarcinus Van Bakel & Guinot, 2023, show superficial
similarities to Iberophthalmus n. gen. However, they can be
readily distinguished by differences in the shape and distribu-
tion of grooves and dorsal regions.

The genus showing the greatest overall morpholog-
ical similarity to the new material is Abyssophthalmus
Schweitzer & Feldmann, 2009¢ (included within the fam-
ily Longodromitidae Schweitzer & Feldmann, 2009¢). Both
share a markedly convex carapace with relatively deep,
well-ornamented orbits and well-defined dorsal regions.
Nevertheless, Iberophthalmus Ferratges & Zamora gen.
nov. differs from Abyssophthalmus in having a wider spac-
ing between the cervical and branchiocardiac grooves, a
general outline with a narrower posterior third, a narrow

and depressed intestinal region, more concave and deeper
dorsal grooves, and more distinctly defined dorsal regions
(see Schweitzer and Feldmann 2009a).

Other Middle Jurassic genera assigned to the Longodro-
mitidae, such as Planoprosopon Schweitzer et al., 2007, and
Coelopus Ftallon, 1861, as well as Upper Jurassic taxa such
as Pilidromia Schweitzer et al., 2018, also share superficial
similarities, including the general outline and the shape and
distribution of the dorsal regions, as well as relatively deep
orbits. However, all of these genera differ in possessing a
more inflated and less convergent posterolateral margin than
Iberophthalmus gen. nov., in addition to subtle differences in
the distribution, shape, and size of the dorsal regions.

Based on this combination of characters, together with
those shared with Abyssophthalmus, the family Longodro-
mitidae is regarded as the most appropriate systematic place-
ment for the new genus. This suite of characteristics is consis-
tent with the diagnosis of the Longodromitidae as proposed
by Schweitzer and Feldmann (2009c¢).

In addition, other genera included within Longodromi-
tidae from younger strata show certain similarities to the
new genus. Antarctiprosopon Schweitzer & Feldmann, 2011,
from the Eocene of Antarctica, superficially resembles the
new genus in overall outline and in the distribution of dor-
sal regions. However, the new genus clearly differs from
Antarctiprosopon in the configuration of its grooves, its
ornamentation, more strongly arched lateral margins, and a
markedly more concave posterior margin.

Cuchiadromites Osso et al., 2021, from the Aptian of
Spain, shares some similarities in the anterior half of the
carapace, including the shape and arrangement of grooves
and dorsal regions, as well as a strongly developed urogas-
tric region. Nevertheless, the new genus lacks a postcervical
groove, and the branchial groove is more strongly marked and
continuous with the cardiac region, unlike in Cuchiadromites.

Garrafosopon Osso, Van Bakel, & Artal in Osso et al.,
2023, from the Aptian of Spain, also exhibits an elongated
outline and a broadly similar distribution of dorsal regions.



646

However, it differs from the new genus in having much less
defined dorsal grooves, a considerably larger outer orbital
spine, and a more rectangular outline.

Rosadromites Schweitzer et al., 2016, also shows similar-
ities to the new genus, including an elongated outline, com-
parable shape and distribution of dorsal regions, a swollen
urogastric region, well-marked branchiocardiac grooves, and
a triangular posterior margin of the cardiac region. It differs,
however, in having less distinct dorsal grooves and ornamen-
tation, well-defined hepatic regions, and a posterior margin
that is wider than that of the new genus.

Longodromites Patrulius, 1959, shares similarities with
the new genus in having an elongated, oval outline and
generally well-defined regions. However, species assigned
to Longodromites display a less defined mesogastric region,
a more posteriorly positioned cardiac region located behind
the branchial groove (rather than continuous with it as in the
new genus), and a swelling on the outer side of the branchio-
cardiac groove.

These similarities with several genera within Longodromi-
tidae further support its placement within the family.

Stratigraphic and geographic range.—As for the type and
only species.

Iberophthalmus leceraensis Ferratges & Zamora

Sp. nov.

Zoobank LCID: urn:lsid:zoobank.org:act:7B9B1530-7BC4-463A-9AB
5-D3A89C386AE4.

Etymology: In reference to the village of Lécera, Spain, where the fos-
sil-bearing locality that yielded the material is located.

Holotype: MPZ 2025/303, an almost complete carapace of 6.2 mm
width, and 8.9 mm length (with incomplete rostrum, see Fig. 6).

Type locality: Lécera (sites LE-1 and LE-2), Zaragoza province, Spain.

Type horizon: Parkinsonia parkinsoni Ammonite Zone, Upper Bajo-
cian, Middle Jurassic.

Material —Holotype (MPZ 2025/303), almost complete car-
apace corresponding to an external mould (MPZ 2025/304),
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a poorly preserved and decorticated specimen from the type
locality and horizon.

Diagnosis.—Carapace longer than wide, moderately vaulted
both transversely and longitudinally. Rostrum wide, long
(incomplete), sulcate, with flared lateral margins and a mark-
edly downturned tip; orbits deep, directed anterolaterally;
outer orbital spine small, directed anterolaterally. Cervical
and branchiocardiac grooves deep; postcervical groove com-
posed of two distinct segments. Lateral margins approxi-
mately parallel, bearing small spines. Subhepatic region well
developed. Dorsal carapace ornamentation granular.

Description—Carapace longer than wide, CL/CW = 14,
widest at the epibranchial region, approximately at the mid-
length of the carapace; carapace domed both transversely and
longitudinally; dorsal regions well defined by grooves and
granular ornamentation. The rostrum is broad, with the basal
width slightly less than half the maximum carapace width;
axially grooved, inclined downward; lateral margins gently
rounded but neither expanded nor channelled as in other
species. Augenrests directed anterolaterally; the outer orbital
spine is short, directed anterolaterally; fronto-orbital width is
approximately 90% of the maximum carapace width. Lateral
margins are convex, ornamented with small spines. Posterior
margin is concave and bordered (see Fig. 6A; and B).
Epigastric regions slightly inflated, located at the base of
the rostrum. Protogastric regions inflated, granular, with tu-
bercles of varying sizes; hepatic regions nearly undifferen-
tiated. Mesogastric region triangular posteriorly, with a long
anterior process ending at the base of the rostrum. Metagastric
region broader than the mesogastric, axially constricted, pos-
teriorly bounded by the postcervical groove. Urogastric re-
gion developed only as a broad groove, depressed below the
level of the metagastric region. Cardiac region is inflated,
with an inverted subtriangular shape. Cervical groove is deep,
slightly sinuous; postcervical groove nearly continuous across
the central part of the carapace; branchiocardiac groove

Fig. 6. Homolodromioidean crab Iberophthalmus leceraensis Ferratges & Zamora gen. et sp. nov. from the upper Bajocian of Lécera, Spain. A. MPZ
2025/303 (holotype) latex cast of the specimen (whitened with ammonium chloride) in dorsal (A ), frontal (A,), and oblique lateral (As) views. B. Idealised

reconstruction.
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oblique, extending toward the cardiac region. Epibranchial
region broad, with an oval swelling near the cardiac region.
Remaining branchial regions undifferentiated, densely gran-
ular overall, with smaller granules in the posterior third.
Branchiocardiac and postcervical grooves extend laterally.

Remarks—The new species is similar to Abyssophthalmus
bellaii (Cronier & Boursicot, 2009) in the shape and arrange-
ment of the dorsal regions, the orbito-frontal margin, and
the strongly concave posterior margin. However, the new
species has a much broader mesogastric and epibranchial re-
gion, and a significantly narrower posterior margin. Material
assigned to A. hebes by von Meyer (1840), although highly
fragmentary, also shows similarities in the shape and distri-
bution of the dorsal regions, but can be distinguished from
the new species by its more pronounced postcervical groove
and mesogastric lobes, which are much more developed than
in Iberophthalmus leceraensis Ferratges & Zamora gen. et
sp. nov. Abyssophthalmus mainense (Cronier & Boursicot,
2009) can be clearly differentiated from the new species by
its more rectangular outline and less defined dorsal regions.

Stratigraphic and geographic range.—Upper Bajocian,
P. parkinsoni Ammonite Zone (Fig. 4), sites LE-1 and LE-2
of Lécera, Spain.

Family Tanidromitidae Schweitzer & Feldmann, 2008
Genus Tanidromites Schweitzer & Feldmann, 2008

Type species: Prosopon insigne von Meyer, 1860, by original designa-
tion, from Fiirsitz (near Aalen-Wasseralfingen, Germany), Middle
Oxfordian to latest Kimmeridgian.

Species included: Tanidromites aequilatus (von Meyer, 1857), [as
Prosopon); Tanidromites alexandrae Starzyk, 2015; Tanidromites ci-
ceroides Ferratges & Zamora sp. nov. (herein); Tanidromites etalloni
(Collins in Collins & Wierzbowski, 1985) [as Coelopus]; Tanidromites
hyznyi (Starzyk, 2015) [as Eodromites]; Tanidromites insignis (von
Meyer, 1860) [as Prosopon); Tanidromites lithuanicus Schweigert &
Koppka, 2011; Tanidromites longinosa Starzyk, 2016; Tanidromites
maerteni Fraaije et al., 2013; Tanidromites monevaensis Ferratges &
Zamora sp. nov. (herein); Tanidromites montreuilense Cronier & Bour-
sicot, 2009; Tanidromites muelleri Krobicki & Zaton, 2016; Tanidrom-
ites nightwishorum Klompmaker et al., 2020; Tanidromites pustulosa
(von Meyer, 1860) [as Pithonoton]; Tanidromites raboeufi Robin et
al., 2015; Tanidromites richardsoni (Woodward, 1907) [as Prosopon];
Tanidromites rotundus (Starzyk, 2015) [as Eodromites|; Tanidromites
scheffnerae Schweigert & Koppka, 2011 (= Tanidromites wysokaensis
Starzyk, 2016); Tanidromites schweitzerae Starzyk, 2016; Tanidrom-
ites sculpta (Quenstedt, 1857) [as Prosopon] (= Prosopon elongatum
von Meyer, 1857); Tanidromites starzykae Schweitzer et al., 2018;
Tanidromites weinschenki Klompmaker et al., 2020.

Diagnosis.— For emended diagnosis see Starzyk (2016: 4).

Remarks—The genus Tanidromites, is one of the most di-
verse during the Middle Jurassic (with six known species),
and especially in the Late Jurassic, being particularly asso-
ciated with environments containing sponge-microbial bio-
herms in the epicontinental seas of Europe (e.g., von Meyer
1860; Collins and Wierzbowski 1985; Wehner 1988; Miiller
et al. 2000; Garassino and Krobicki 2002; Schweitzer and
Feldmann 2008; Hyzny et al. 2011; Starzyk 2013).

Several of the examined specimens from the three
Middle Jurassic studied localities (Lécera, Moneva, and
Moscardon) can be assigned to at least four different species
of Tanidromites based on the characteristic features noted
by different authors (Schweitzer and Feldmann 2008, 2009b;
Starzyk 2013). In addition, in the last years, several authors
(Robin et al. 2015; Krobicki and Zaton 2016; Klompmaker
et al. 2020) have discussed in detail the morphological dif-
ferences among most known species of tanidromitids. The
key features of this genus are: (i) carapace longer than wide;
(i1) outline with parallel/subparallel margins; (iii) triangular-
shaped front, with a long, strongly developed rostrum curv-
ing downward; (iv) groove pattern with well-defined hepatic,
cervical, and postcervical lines; (v) clearly visible hepatic,
mesogastric, and cardiac regions; (vi) shape and outline of
the augenrest; (vii) posterior margin with a rounded rim,
concave at the centre (see Starzyk 2016).

Stratigraphic and geographic range.—Lower upper Bajo-
cian—Tithonian (Berriasian?) of Europe.

Tanidromites ciceroides Ferratges & Zamora sp. nov.
Figs. 7A, 8.

Zoobank LCID: urn:lsid:zoobank.org:act:7E275B4D-A60B-44F2-80
98-DASECCFBI1ASI.

Etymology: From the Latin cicer, chickpea, and the suffix -oides, re-
sembling; referring to the overall shape of the carapace, reminiscent
of a chickpea.

Type material: The holotype: MPZ 2025/314, a complete carapace of
2.6 mm width, and 4.3 mm length (with rostrum). Paratypes: MPZ
2025/315-320 from the type locality and horizon.

Type locality: Moneva and Lécera site LE-1, Zaragoza province, Spain.
Type horizon: Stephanoceras humphriesianum to Parkinsonia parkin-
soni ammonite zones, lower to upper Bajocian, Middle Jurassic.

Material—Total of 16 specimens: 9 from Moneva (MPZ
2025/305-313) and 7 from Lécera (MPZ 2025/314-320),
Spain; lower to upper Bajocian, S. humphriesianum to P. par-
kinsoni ammonite zones.

Diagnosis—Small carapace, slightly oval, longer than wide,
CL/CW = 1.5, vaulted both transversely and longitudinally;
rostrum and augenrest margin armed with small spines;
outer-orbital spine compound; lateral margins convex, lack-
ing large lateral spines. Postcervical grooves shallow; dorsal
surface densely ornamented with conical granulations; pos-
terior half covered with paired granules.

Description—Carapace suboval in outline, CL/CW =
1.5, maximum length in the fronto-orbital margin. Broad,
rounded rostrum, armed with small spines, curved down-
ward, with an axial sulcus. Augenrest broad, shallow, with
small spines on the upper margin and a small compound
outer-orbital spine. Outer margin of the hepatic region ser-
rated, slightly swollen. Hepatic/mesogastric grooves well
visible, extending posteriorly to the mesogastric region.
Hepatic region sub-oval. Cervical groove deep and sinuous.
Epibranchial region as wide as half of the branchial region,
with anteriorly concave postcervical grooves, more visible
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E

Fig. 7. Idealised reconstruction and comparison of the five species included in the homolodromioidean Tanidromites Schweitzer & Feldmann, 2008, from
the three studied sites in Spain. A. Tanidromites ciceroides Ferratges & Zamora sp. nov. from the lower to upper Bajocian of Lécera. B. Tanidromites
monevaensis Ferratges & Zamora sp. nov. from from the upper Bajocian of Moneva. C. Tanidromites cf. monevaensis Ferratges & Zamora sp. nov. from
from the lower Bajocian of Moscardon. D. Tanidromites cf. raboeufi Robin et al., 2015, from the upper Bajocian of Lécera. E. Tanidromites sp. from the

upper Bajocian of Moneva. Not to scale.

in the internal mould. Cardiac region triangular, not well
defined. Branchiocardiac grooves shallow, more visible in
the internal mould. Branchial region rhomboidal in outline.
Posterior margin concave, with a small, rounded rim. Dorsal
surface ornamented with thick conical granules, arranged
in pairs in the central part from the posterior half onward.
Internal mould granulated.

Remarks—The new species is similar to Tanidromites rich-
ardsoni (Woodward, 1907), showing significant similarities
in the carapace outline, ornamentation composed of granules,
and overall appearance. However, it differs in the size of the
epibranchial region, which is narrower and less rectangular
in the new species; the branchial groove is more oblique than
in the new species, with the arching over the cardiac region
less abrupt in 7. richardsoni; the mesogastric groove in the
new species is deeper; the postcervical groove is less marked
in the new species and lacks the two tubercles in the cardiac
region that 7. richardsoni possesses. The posterior third is
narrower in the new species. Additionally, the granulation of
T. ciceroides Ferratges & Zamora sp. nov. is notably thicker
(although this could be an ontogenetic trait; when comparing
the large specimen from Lécera with 7. richardsoni, we ob-
serve that the grooves are much less marked, and the orienta-
tion of the grooves does not match, see below).

Tanidromites muelleri Krobicki & Zaton, 2016, also shows
similarities with the new species in its general morphology.
However, T. muelleri has a much more rectangular and com-
pact outline, with a much narrower and more pointed rostrum
compared to 7. ciceroides Ferratges & Zamora sp. nov., and
the branchial region is wider than in the new species; the
epibranchial region of 7. muelleri is wider, with the postcer-
vical groove more marked than in the new species, and it also
carries a spine on the lateral margin, which the new species
lacks. Finally, T. ciceroides Ferratges & Zamora sp. nov. does
not present significant dorsal knobs, unlike 7. muelleri.

The other Tanidromites species from the Middle Juras-
sic (Tanidromites maerteni Fraaije et al., 2013; Tanidromites

montreuilense Cronier & Boursicot, 2009; Tanidromites
lithuanicus Schweigert & Koppka, 2011; and Tanidromites
raboeufi Robin et al., 2015; and the new species Tanidromites
monevaensis Ferratges & Zamora sp. nov. and Tanidromites
cf. monevaensis Ferratges & Zamora sp. nov., as well as
those from the Late Jurassic age, are excluded from the
comparison due to being clearly distinct in outline, orna-
mentation, and general parameters (like length and width
of the dorsal regions and inclination of the dorsal grooves).
Some specimens of the new species have been identi-
fied, presumably representing different ontogenetic stages
(Fig. 8E—QG). These specimens display a very similar over-
all morphology, maintaining consistent proportions of the
carapace outline, grooves, and dorsal regions. However, a
gradual reduction in the size of the ornamentation and in the
depth of the dorsal grooves is observed in largest specimens.
On this basis, all specimens are here interpreted as repre-
senting different ontogenetic stages of the same species.

Stratigraphic and geographic range.—Lower to upper Bajo-
cian, S. humphriesianum to P. parkinsoni ammonite zones,
sites BM-A, BM-B, BM-C and BM-PI1 and BM-PI2 of
Moneva and sites LE-2 and LE-3 of Lécera, Spain (Fig. 4).

Tanidromites monevaensis Ferratges & Zamora

Sp. nov.

Figs. 7B, 9.

Zoobank LCID: urn:lsid:zoobank.org:act:F4AF4571-0D5A-4ACA-
9DC6-691FF11E1EFA.

Etymology: In reference to the locality where the specimens were found.

Type material: The holotype: MPZ 2025/321, a complete carapace of
3.6 mm width, and 5.5 mm length (with rostrum). Paratypes: MPZ
2025/322-324 from the type locality and horizon.

Type locality: Moneva, Zaragoza province, Spain.

Type horizon: Strenoceras niortense—Garantiana garantiana ammo-
nite zones, Upper Bajocian, Middle Jurassic.

Material—Total of 46 specimens (MPZ 2025/321-366)
from the type locality and horizon.
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Fig. 8. Homolodromioidean crab 7anidromites ciceroides Ferratges & Zamora sp. nov. from the lower to upper Bajocian of Lécera, Spain. A. Holotype
MPZ 2025/314 in dorsal view (A ), detail of the rostrum (A,), note the spines on the margin. B. Paratype MPZ 2025/315 in oblique lateral (B;) and oblique
frontal (B,), detail of the rostrum (Bs). C. Paratype MPZ 2025/316 in dorsal (C) and left lateral view (C,). D. Latex cast of MPZ 2025/317 in dorsal view
(D) with details of dorsal ornamentation (D,, D3). E-G. MPZ 2025/318-320, respectively, specimens at different ontogenetic stages (E, F latex casts).
All specimens have been whitened with ammonium chloride sublimated for photography. Scale bars 2 mm.
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Fig. 9. Homolodromioidean crab Tanidromites monevaensis Ferratges & Zamora sp. nov. from the upper Bajocian of Moneva, Spain. A, B. Two specimens
in the same matrix (MPZ 2025/325, 326). C. Holotype MPZ 2025/321 in dorsal view: external mould latex cast (C,), internal mould (C,), frontal view of
the internal mould (C;). D. MPZ 2025/322 latex cast in dorsal view. E. MPZ 2025/323 in left lateral (E,) and dorsal (E,) views. F. MPZ 2025/324 latex
cast in left lateral view. All specimens have been whitened with ammonium chloride sublimated for photography. Scale bars 2 mm.

Diagnosis—Subrectangular shape, with very distinct, long
rostrum, greater width in the anterior part; CL/CW = 1.49 in
the internal mould and 1.57 in the external mould; distinc-
tive grooves, granulation of whole carapace surface (not in
the internal mould); Dorsal regions without knobs.

Description—Carapace subrectangular in outline, CL/
CW = 149 in the internal mould and 1.57 in the external
mould; maximum length in the fronto-orbital margin. Long,
broad, downturned triangular rostrum, with axial sulcus,
shorter in the inner mould. Augenrest developed, weakly
defined, very shallow with small outer orbital spine. Outer
margin of hepatic region short, slightly convex. Hepatic
grooves well visible, continued posteriorly to mesogastric
region. Hepatic region sub-oval. Cervical groove relatively
deep, sinuous. Epibranchial region narrow with anterior-
ly-concave postcervical grooves, more visible in the in-
ternal mould. Cardiac region triangular, not well defined.

Branchiocardiac grooves shallow, more visible in the inter-
nal mould. Branchial region rhomboidal in outline, narrower
posteriorly. Posterior margin concave, with small, rounded
rim. Dorsal ornamentation consisting of granules covering
the entire surface, simple and rounded in the anterior third,
and arranged in pairs in the central area, from the cervi-
cal groove to the posterior margin. The internal mould is
smooth, without clear evidence of the granulation (Fig. 9C).

Remarks.—The new species bears a superficial resemblance
to Tanidromites muelleri Krobicki & Zaton, 2016, from
the uppermost Bajocian of Kawodrza Goérna, Polish Jura.
However, the new species differs from 7. muelleri by its
smaller extra-orbital spine, more elongated rostrum, nar-
rower posterior margin, and the absence of well-developed
knobs as seen in 7. muelleri. Additionally, the new species
has a narrower and slenderer outline than 7. muelleri, with a
small granulated epibranchial margin, lacking spines.
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The studied material shows similarities with the material
figured by Schweitzer and Feldmann (2008) and assigned to
T. lingulata (von Meyer, 1857) (now T sculpta after Klomp-
maker et al., 2020). However, the new material presents dif-
ferences in the mesogastric region, which is more oval, the
upper margin of the augenrest and the continuous rostrum,
a broader protogastric-hepatic region, and a less perpendic-
ular cervical groove compared to 7. sculpta.

Tanidromites richardsoni (Woodward, 1907) differs
from 7. monevaensis Ferratges & Zamora sp. nov. in having
finer ornamentation on internal mould and a more defined
postcervical groove in T. richardsoni, as well as a more dis-
tinct cardiac region compared to 7. monevaensis Ferratges
& Zamora sp. nov.

The species T. ciceroides Ferratges & Zamora sp. nov.
(described above), differs from 7. monevaensis Ferratges &
Zamora sp. nov. in having a narrower epibranchial coarser
dorsal ornamentation and a less marked postcervical groove.
The rostrum of 7. monevaensis Ferratges & Zamora sp. nov.
is narrower than that of 7. ciceroides Ferratges & Zamora

sp. nov. Additionally, the internal mould of both species
can be distinguished by the presence of granulation in 7.
ciceroides Ferratges & Zamora sp. nov. and its absence in 7.
monevaensis Ferratges & Zamora sp. nov.

Tanidromites alexandrae Starzyk, 2015, from the Oxfor-
dian of Poland, presents an internal mould very similar to
the new species. However, unlike the latter, the Polish spe-
cies has a much less defined mesogastric region, a shorter
rostrum, and more sinuous orbits.

As in the previous case, the other Tanidromites species
from the Middle Jurassic (as well as those from the Late
Jurassic) are clearly distinct, as they are morphologically
very different.

Stratigraphic and geographic range.—Upper Bajocian,
S. niortense—G. garantiana ammonite zones, sites BM-C,
BM-PI1, and BM-PI2 of Moneva, Spain (Fig. 4).

Tanidromites cf. monevaensis Ferratges & Zamora
Sp. nov.
Figs. 7C, 10.

Fig. 10. Homolodromioidean crab Tanidromites cf. monevaensis Ferratges & Zamora sp. nov. from the lower Bajocian of Moscardon, Spain. A. MPZ 2025/
367 in dorsal (A,), frontal (A,), and right lateral (A3) views. B. MPZ 2025/368 in dorsal (B;) and right lateral (B,) views. C. MPZ 2025/369 in dorsal (C,),
oblique frontal (C,), and left lateral (Cs)views. All specimens have been whitened with ammonium chloride sublimated for photography. Scale bars 2 mm.
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Material —Three specimens with cuticle (MPZ 2025/367—
369): MPZ 2025/367, approx. 8.0 mm length (with rostrum),
6.1 mm width; MPZ 2025/368, approx., 8.1 mm width; MPZ
2025/369, approx. 11.0 mm length (with rostrum), 7.0 mm
width from Moscardon, Spain; Lower Bajocian.

Description—Carapace longitudinally and transversely
convex, longer than wide, with subparallel lateral margins,
slightly rounded and converging posteriorly (Fig. 10), with-
out an external orbital spine. Rostrum elongated, spatulate
subtriangular, with a raised edge, centrally sulcate, but the
sulcus does not reach the tip (Fig. 10A,). The orbitofrontal
margin is continuous, weakly concave, with a fairly pro-
nounced angle; augenrest dorsally bordered with a row of
small, aligned granules (Fig. 7C, 10C,, Cs3). Mesogastric
region well defined, oval, with a central groove at the pos-
terior part; hepatic regions are undefined. No hepatic pits
or tubercles are observed. The cardiac region is weakly
vaulted, subpentagonal. Cervical groove is sinuous, with a
wide arc in the centre. The branchiocardiac groove is clearly
defined only in the outer third, subparallel to the cervi-
cal groove, shallow, as a weakly curved line; postcervical
groove present. The cuticle is preserved, ornamented with
small well-separated granules.

Remarks.—The three specimens of Tanidromites cf. mo-
nevaensis Ferratges & Zamora sp. nov. show significant
morphological similarities with 7 monevaensis Ferratges &
Zamora sp. nov. described herein, particularly in carapace
outline and in the shape and distribution of the dorsal re-
gions. Nevertheless, 7. cf. monevaensis Ferratges & Zamora
sp. nov. exhibits some differences, including slightly convex
lateral margins resulting in a less rectangular outline; an
apparently shorter, more robust and rounded rostrum; dor-
sal regions more clearly defined by deeper grooves; and an
apparently less granulated dorsal surface. For these reasons,
the specimens from Moscardon are tentatively and with res-
ervations assigned to the species described from equivalent
stratigraphic levels at Moneva, pending the discovery of
additional, better-preserved material.

Tanidromites cf. raboeufi Robin et al., 2015
Figs. 7D, 11.

Material —One specimen without cuticle, MPZ 2025/370,
approx. 7.0 mm length (with rostrum), 5.4 mm width, from
Lécera (site LE-2), Spain, Upper Bajocian, P. parkinsoni
Ammonite Zone.

Diagnosis—See Robin et al. (2015: 181).

Description—Carapace longer than wide, longitudinally
and transversely convex, with subparallel margins that con-
verge slightly posteriorly (Fig. 11). Margins gently rounded.
Rostrum long, sulcate, subtriangular, with a blunt tip. Orbi-
tofrontal margin continuous, slightly concave, not inter-
rupted by the rostro-frontal groove, with a pronounced
angle, without an apparent rim. Orbits poorly preserved,
lacking an outer orbital spine. Epigastric regions obsolete;
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Fig. 11. Homolodromioidean crab Tanidromites cf. raboeufi Robin et al.,
2015 (MPZ 2025/370) from the upper Bajocian of Lécera, Spain. Specimen
has been whitened with ammonium chloride sublimated for photography.

mesogastric region weakly defined, except anteriorly at the
mesogastric process, with a broad, triangular base; hepatic
regions undefined. Cervical pits subcircular; no hepatic pits
or tubercles. Cardiac region weakly vaulted, subpentagonal,
with two low nodules aligned horizontally. Cervical groove
entire, sinuous, broadly arched medially. Branchiocardiac
groove clearly defined only in the outer third, subparallel to
the cervical groove, shallow.

Remarks—MPZ 2025/370 shows obvious differences com-
pared to other Tanidromites species found in Moneva and
Lécera, especially in the size and shape of the epibranchial
region (much wider), straighter lateral margins, a wider and
shorter mesogastric region, and less oval in shape. Unfor-
tunately, since it is only an incomplete internal mould, a de-
tailed comparison with other taxa cannot be made. However,
the preserved overall morphology and preserved muscle
scars (see Klompmaker et al. 2019 for details) shows im-
portant similarities with Tanidromites raboeufi Robin et al.,
2015. The only noticeable difference between the specimen
from the upper Bathonian of France (Robin et al. 2015: fig. 2)
and the specimen from upper Bajocian of Lécera (Figs. 7, 11)
is that the French species seems to have a slightly longer and
narrower rostrum, and the anterior margin is somewhat more



FERRATGES ET AL—MIDDLE JURASSIC BRACHYURANS FROM SPAIN 653

inclined than in the Spanish material. Therefore, it is tenta-
tively assigned to the same species.

?Tanidromites sp.
Figs. 7E, 12.

Material —One partial specimen, MPZ 2025/302, preserved
part of the carapace: 3.5 mm length (estimated 5 mm),
3.9 mm width (estimated 4.5 mm) from Moneva (site BM-C),
Spain from S. niortense Zone of upper Bajocian.

Description—Maximum length in the fronto-orbital mar-
gin. Rostrum not preserved. Augenrest broad, shallow, with
small ridge on the upper margin. Lateral margin of the
hepatic region smooth, slightly swollen, with a strong outer-
orbital spine. Hepatic/mesogastric grooves well visible.
Hepatic and protogastric regions undifferentiated. Cervical
groove deep and sinuous. Epibranchial region relatively nar-
row, with anteriorly concave postcervical grooves. Cuticle
partially preserved. Branchiocardiac groove deep, almost
perpendicular to the axis. Dorsal surface smooth.

Remarks—The specimen is too fragmentary to allow a de-
tailed comparison. However, the preserved fragment has the
cervical, postcervical, and branchiocardiac grooves, delimit-
ing the relatively narrow epibranchial region with an almost
straight posterior margin; a broad protogastric region; dorsal
surface without granulations; a wide augenrest reaching the
lateral margin, bordered by a small ridge; a well-developed
(though broken) outer orbital spine; lateral margins without
lateral spines, posteriorly convergent, wider in the frontal part
(Fig. 12). The specimen is similar to species of Tanidromites,
especially T. aequilatum (von Meyer, 1860), but the hepatic
groove is more pronounced in the new material, the cervical
groove is more rounded in its axial part, and the lateral mar-
gin is more posteriorly convergent in specimen. Only some
of the characteristics mentioned by Feldmann et al. (2006)
and Schweitzer and Feldmann (2008) are present in the new
material, but the characteristic shape, dimensions, groove
pattern, and combination of other diagnostic features suggest
its inclusion with doubts in Tanidromites.

Indeterminate isolated chelipeds

The taxonomic assignment of isolated chelipeds is challeng-
ing, because chelae are highly susceptible to convergent
morphologies and therefore provide only a limited set of
diagnostic features for precise identification (Collins 1999;
Hyzny et al. 2015). Even so, isolated chelae are relatively
common at Jurassic sites where dorsal carapaces of early
brachyurans are also found (Hyzny et al. 2011, 2015). Despite
this, such material has generally received little attention
when occurring in loose association with Jurassic brachyu-
rans (von Meyer 1860; Feldmann et al. 2006; Cronier and
Boursicot 2009; Hyzny et al. 2011, 2015).

In addition to the diversity of carapaces of brachyuran
crabs found in the studied outcrops, some isolated chelae
have been collected, but these remains cannot be included in
any known species. However, some remains show important

Fig. 12. Homolodromioidean crab Tanidromites sp. (MPZ 2025/302) from
the upper Bajocian of Moneva, Spain. Specimen is whitened with ammo-
nium chloride sublimated for photography.

similarities with materials reported by other authors. Two
left propodi, lacking the dactyli (MPZ 2025/378, 379, Fig.
13H, I) of 3 mm in width and 7.4 mm in length (Fig. 13H),
and 2.3 mm in width and 5.5 mm in length (Fig. 131) show
great similarities with material reported by Cronier and
Boursicot (2009) from the lower Callovian (Middle Jurassic)
of France. These chelae display an elongated, subrectangu-
lar palm with gently convex dorsal and ventral surfaces,
a smoothly rounded outer margin, and a slightly carinate
inner margin bearing a longitudinal row of tubercles. The
fixed finger is relatively short, extending to about one-third
of the palm’s length. The articulation between the dactylus
and the propodus is slightly oblique, and the base of the
fixed finger measures roughly half the greatest width of
the propodus. The dorsal surface of the propodus is orna-
mented with several longitudinal rows of tubercles. These
specimens might well have belonged to a homolodromioid
species as proposed by Cronier and Boursicot (2009). Other
specimens (MPZ 2025/371-373, Fig. 13A—C) are similar to
the specimens illustrated by Cronier and Boursicot (2009)
from the lower Callovian of France. MPZ 2025/371-373
also show similarities with Orhomalus medericki Cronier
& Boursicot (2009: pl. 2: 23-26), but the new material is
decorticated and does not allow detailed comparisons.

One specimen, lacking the dactylus (MPZ 2025/377,
Fig. 13G), of 4 mm in length and 1.8 mm in width, shows
some similarities to the material described by Withers
(1932) and refigured and described by other authors (Forster
1979; Feldmann and Schweitzer 2010; Scholtz 2020) from
the Lower Jurassic of the UK, assigned to the Eocarcinus.
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Fig. 13. Isolated propodi and chelae from the lower to upper Bajocian of Moneva (A-D) and Lécera (E-1), Spain. A. Left propodus MPZ 2025/371.
B. Right chela MPZ 2025/372. C. Left propodus MPZ 2025/373. D-F. Isolated propodi MPZ 2025/374-376. G. Left propodus MPZ 2025/377. H, I. Right
and left propodus (MPZ 2025/378 and MPZ 2025/379, respectively), similar to material illustrated by Cronier and Boursicot (2009), tentatively assigned
to a homolodromioid species. Specimens D, H, I are latex casts. All specimens have been whitened with ammonium chloride sublimated for photography.
Scale bars 1 mm.

Although the new material is much shorter, it shows some
similar characteristics like: manus longer than high, surface
with granules; fixed finger long and tall, lower margin is
nearly straight, slightly downturned from manus, occlusal
surface with prominent teeth, directed progressively more
distally, terminating in distally directed tip. Other propodi
(MPZ 2025/374-376, Fig. 13D-F) do not present distinctive
elements and are not in a good state of preservation, so sys-
tematic comparisons cannot be made until more material is
available for comparison.

Discussion

The distribution of brachyurans in the Middle Jurassic of the
central Iberian Chain is not homogeneous (Table 3). They
concentrate in muddy sediments lateral to microbial-sponge
buildups of variable size in contrast to other Tethyan local-
ities in which they have been reported associated to oolitic
limestones and reef facies (facies 1 and 2 in Fig. 14). Only
in the Late Jurassic brachyurans concentrate in sponge-
coral buildups in other Tethyan areas (facies 3 in Fig. 14;

Table 3. Summary of the studied taxa from Spain, with stratigraphic and location information. N°, specimens

Taxa Locality Sequence Site Ammonite Zone Age Ne
Iberophthalmus leceraensis Lécera Baj-2 LE-1 and LE-2 Parkinsonia parkinsoni upper Bajocian | 2
Ferratges & Zamora gen. et sp. nov.
Tanidromites ciceroides Moneva and Bai-1_Bai-2 BM-A; BM-B; BM-C; BM-PI1 hu‘:?iﬁ?@’;?::;if to lower—upper 16
Ferratges & Zamora sp. nov. Lécera J J and BM-PI2; LE-2; LE-3 nparie . . Bajocian

Parkinsonia parkinsoni

Tanidromites monevaensis Moneva Baj-2 BM-C: BM-PI1; BM-PI2 Strenoce}"as niortense and lowe}*—ll.pper 26
Ferratges & Zamora sp. nov. Garantiana garantiana Bajocian
Tanidromites cf. monevaensis Moscardén Baj-1 MO Stephar'zoc:eras lower Bajocian | 3
Ferratges & Zamora sp. nov. humphriesianum
Tanidromites cf. raboeufi i . . . . . -
Robin et al., 2015 Lécera Baj-2 LE-2 Parkinsonia parkinsoni upper Bajocian 1
Tanidromites sp. Moneva Baj-2 BM-C Strenoceras niortense upper Bajocian 1
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Fig. 14. Brachyuran’s cumulative diversity and facies preference during the Jurassic compared to reefs abundance in the Tethys realm. Global curve (red)
is mostly dominated by European records and does not include data from Iberia (blue). Reefs abundance in the Tethys curve has been constructed from
preservation due to sediment accumulation after sedimen-
tary events (i.e., storm events; Tomas et al. 2019; Aurell and

data in Leinfelder et al. 2002: fig. 13. Time is not to scale.

i.e., Krobicki and Zaton 2008, 2016). Number of specimens
is also significantly larger compared to most of the re-

(Krobicki and Zaton 2016) shows a comparable number of

specimens to the Iberian locality of Moneva. This suggests
that sampling has been limited in those areas or alterna-
tively taphonomy reduces the possibility to find complete

brachyurans in such environments. But a true biological

influence cannot be ruled out.

Specimens from Iberia, especially those from Moneva
and Lécera, are generally complete but disarticulated, in-
cluding not only carapaces but also chelipeds. Their occur-
rence within inter-patches and inter-mound sediments (see

Fig. 15) suggests that the specimens lived and died close to
the area in which they were finally buried, and can therefore

the surrounding areas in large gregarious colonies, probably

ups of microbes and sponges of different shapes and sizes,
may have provided suitable areas for feeding, settlement,

ported localities and only Kawodrza Gorna, central Poland  Béadenas 2015). This suggests that individuals were living in
on the nooks and crannies of sponge buildups. These build-

and moulting.
The preservation of such material is variable depending
on their palacoenvironment. Brachyurans found in small

microbial-sponge patches located in the upper part of the

depositional slope (Fig. 5), concentrate around the patches
and disappear laterally within only a few metres, suggesting
minimal transport and supporting their autochthonous or
parautochthonous nature. In contrast, material from mound-
flank deposits (e.g., Moscardon) is comparatively rarer,

be considered autochthonous or parautochthonous. Inter-

patches and inter-mound sediments are areas that favoured more fragmentary, and largely limited to carapaces, sug-
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Fig. 15. Different matrices with decapod crustaceans from Bajocian of Moneva, Spain (BM PI1, Middle Jurassic) found in accumulations (A) or within
sponges (B), along with buildups. White arrows indicate the different specimens preserved among the sponges.

gesting more transport (e.g., from the mound apex or around
flanks where storm-induce down-dip density currents can
potentially concentrate) or due to a longer exposure on the
sea floor (e.g., due to lower sedimentation rates compared to
the shallower sites at upper part of the depositional slope).
This suggests that other Middle Jurassic decapods have not
been evaluated much in the context of autochthony, since
most published records consist of isolated and disarticulated
elements (mainly carapaces).

Eocarcinus praecursor from the lower Pliensbachian
of Gloucestershire (UK) is the oldest known brachyuran
species, and its appearance is considered as the onset of
the BPOE (Krobicki and Zaton 2016). The next remark-
able event in brachyuran history is the BBEE (Krobicki
and Zaton 2016; Van Bakel et al. 2021) when several new
homolodromoids originated (Krobicki and Zaton 2016).
The Iberian new taxa described here almost double the
previously known diversity of this group for the Bajocian,
informing about when and how brachyurans diversified.
Iberian brachyurans adapted to inhabit microbial-sponge
buildups, a pioneering strategy for these crabs that only be-
came more extensive in the peri-Tethyan basins during the
Oxfordian onwards, with the expansion of the sponge-cor-
alliferous environments (BOEE; sensu Krobicki and Zaton
2016). As a consequence, this event also fuelled the expan-
sion of “European” endemic taxa towards the reefal envi-
ronments of Japan during the Late Jurassic (Krobicki and
Zaton 2016 and references therein).

There is also an apparent link between brachyurans di-
versity and coral reefs abundance (Fig. 14) showing a grad-
ual increase from the Aalenian until the middle Callovian
(if the BBEE is excluded), a drastic increase from the upper
Callovian to the Oxfordian and a decrease in diversity in
the Kimmeridgian coinciding with a rapid decline in reef

abundance. However, it is noticeable the increase in diver-
sity during the Tithonian when reef abundance seems to be
declined according to the trend shown by Leinfelder et al.
(2002). This might be explained due to the lack of precision
in the dating of the Tithonian occurrences where almost
all occurrences are imprecisely dated as Tithonian, so the
records of this stage might be somehow duplicated since it
is a cumulative diversity curve. But this circumstance needs
to be further investigated.

Conclusions

Relatively diverse and in situ assemblages of brachyurans
in the Middle Jurassic of Iberia are described based on rel-
atively abundant material. Taphonomic evidence indicates
that the studied Jurassic brachyurans are relatively autoch-
thonous. Unlike most published material, which consists of
disarticulated and isolated remains, these specimens occur
lateral or within microbial-sponge buildups and disappear
laterally, pointing to minimal transport and almost in situ
preservation. Based on the sedimentological data, we inter-
pret that crabs described here likely inhabited in the nooks
and crannies of sponge buildups. This represents the earliest
evidence of sponge buildups colonisation within brachyu-
rans, since it has been only previously reported in the peri-
Tethyan basins from the Oxfordian onwards, with develop-
ment of the sponge-coralliferous environments.

A total of six taxa are described, four of them are new.
With the Iberian brachyurans described here, we almost dou-
ble previous diversity estimates of this group for the Bajocian,
providing crucial information of when and how these crabs
diversified during the Brachyuran Bajocian Expansion Event,
likely by colonizing sponge buildups in the Western Tethys.
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