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a b s t r a c t

The upper Barremian (Lower Cretaceous) palaeontological site of Vadillos-1 is located in the northern
part of the province of Cuenca, Spain. It comprises a sedimentary sequence in Wealden-type facies, rich
in non-marine ostracods. In these materials, species of Cypridea have been identified, in particular
Cypridea isasae, characterized by its rounded cyathus, and Cypridea ventriosa, being distinguished by the
subcircular outline and a large rostrum separated by a very marked alveolar notch. Additionally,
numerous specimens of Cypridea vatra nov. sp., defined by its well-marked anterior cardinal angle, and
Cypridea marihoni nov. sp., well defined by its ornamented carapace, have been described. Other spec-
imens have been assigned to the genus Cyclocypris, specifically to Cyclocypris bamba nov. sp., charac-
terized by its inflated carapace and piriform outline. These taxa are reported for the first time in the
study area and are characteristic of alluvial and palustrine palaeoenvironments. This analysis provides
the basis for future studies that will allow a more precise interpretation of non-marine Barremian
palaeoenvironments.
© 2025 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Ostracods are microscopic crustaceans with a body protected by
two mineralized valves recorded from the Ordovician to Recent.
They have significant fossilization potential, being commonly found
in marine, transitional and non-marine or continental (mainly
lacustrine) sediments, and are excellent palaeoenvironmental in-
dicators and biostratigraphic markers, being particularly useful in
non-marine deposits (e.g., Anderson, 1985; Horne, 1995, 2009;
Rodríguez-L�azaro and Ruiz-Mu~noz, 2012; Sames and Horne, 2012;
Trabelsi et al., 2024). Despite their great application potential, few
articles on ostracods from the Mesozoic non-marine environments
of the Cretaceous of Spain have been published in the last decades
(e.g., Kneuper-Haack, 1966; Brenner, 1976; Swain, 1993; Schudack
and Schudack, 2009a; Buscalioni and Fregenal-Martínez, 2010;
Canudo et al., 2010). Other available data are based on relatively old
works that require taxonomic revision and updating or they are
olinos).
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focused on specific sites, limiting the possibilities for identification
and comparison of the material. The present work aims for gaining
a better understanding of the ostracods from the Barremian (Lower
Cretaceous) palaeontological site of Vadillos-1, in Beteta Gorges
(northern part of Cuenca province, Spain).

The Cretaceous of Cuenca is extremely rich in palaeontological
records that provide valuable information for the reconstruction of
ecosystems, fauna and flora in this period of the history of life on
Earth. In recent years, palaeontological prospecting and sampling of
Lower Cretaceous rocks have been carried out in the study area
(e.g., Barroso-Barcenilla et al., 2017; Bravo et al., 2018). Macro- and
microfossils of great scientific interest have been found at several
sites, including the palaeontological site of Vadillos-1 (e.g., Barroso-
Barcenilla et al., 2017; Berrocal-Casero et al., 2023). These fossils,
along with the ostracods analyzed in this study, contribute to
palaeoenvironmental reconstructions and establish faunal and
floral relations to other nearby sites such as Las Hoyas (Prieto and
Díaz-Romeral, 1989; Buscalioni and Fregenal-Martínez, 2010).

Few studies are focusing on the taxonomy of ostracods, their
palaeoenvironmental interpretation, and application to the Lower
Cretaceous of the Iberian Peninsula. Most of these works use other
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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elements of the fossil record to develop palaeoenvironmental re-
constructions, just mentioning that ostracods are present and can
be useful for such analyses. Ostracods have been found in several
Lower Cretaceous palaeontological sites in Spain, including the
ValanginianeBarremian of the Cantabrian Mountains in Burgos
(Ramírez del Pozo, 1971), the HauterivianeBarremian in the Sierra
de Cameros in La Rioja (Kneuper-Haack, 1966; Aguirrezabala et al.,
1985), the KimmeridgianeAptian in northeastern Spain (Brenner,
1976), the BerriasianeBarremian of the Iberian Basin (Schudack
and Schudack, 2009a) and the Barremian of the localities of U~na
(Henkel and Krebs,1969; G�omez et al., 2001), Las Hoyas (e.g., Prieto
and Díaz-Romeral, 1989; Buscalioni and Fregenal-Martínez, 2010),
Buenache de la Sierra (Franc�es and Sanz, 1989; Buscalioni et al.,
2008), La Cantalera (Canudo et al., 2010) and Beteta Gorges
(Barroso-Barcenilla et al., 2017) in the province of Cuenca.

Among the few European sites recording non-marine deposits
of Barremian age where ostracods have been recorded and which
were relatively close to the study area, the United Kingdom (En-
gland) is the most prolific. During his scientific career, Anderson
(1939, 1985, and references therein) described, and bio-
stratigraphically applied, a large number of ostracods from the
“English Purbeck-Wealden” sequence, later revised by Horne (1995,
2009). In this context, only the Upper Weald Clay Formation is
Barremianelowermost Aptian, and in these works the ostracod
biozonation (subzones) is based on the ranges of abundant ostracod
species of the genus Cypridea Bosquet, 1852, species of which are
characteristic to, or dominate, the Wealden-type ostracod faunas.

Owing to the available data and research history (Horne, 1995),
the successions of the English “Purbeck” and “Wealden” (now the
Purbeck Group and Wealden Supergroup respectively) provide one
of the most complete stratigraphic records of the Purbeck-Wealden
interval (uppermost Tithonian? to lowermost Aptian), particularly
with respect to ostracods (Anderson, 1985, and references therein;
Horne, 1995, 2009; see also Sames and Horne, 2012 for more
context). Research progress over the last two decades, however,
leads to the conclusion that for palaeoclimatic reasons the Boreal
English Purbeck-Wealden might be more limited in its value as
global reference area than previously assumed regarding non-
marine ostracods (and charophytes). This particularly applies
when comparing more southern “Tethyan” ostracod faunas (and
charophyte floras) e such as those from Spain e to their English
stratigraphic equivalents. Based on charophytes, Vicente et al.
(2024, also supported by data of Trabelsi et al., 2024) have
defined a separate Barremianelower Aptian (potentially entire
Lower Cretaceous) biogeographic region in the Central Tethyan
Archipielago, which, among others, includes Iberian (Spain and
Portugal) and North African (mainly Morocco and Tunisia) islands.
Confirmation is needed as to whether contemporaneous non-
marine ostracod bioprovinces are more or less identical, but this
is highly probable because of the same dispersal mechanisms of
both non-marine ostracods and charophytes. Consequently, the
main biostratigraphic areas for supra-regional faunal and
biostratigraphic correlation of the ostracod fauna studied herein
are, besides the Iberian Peninsula, North Africa (Tunisia), and Great
Britain (England).

Considerable progress on the biostratigraphic correlation of the
marine to non-marine Western European Tethyan and Boreal
Cretaceous was provided by results of the International Geoscience
Programme (IGCP) project IGCP-362 00Tethyan-Boreal Cretaceous
Correlation” (1993e1997). Hoedemaeker and Herngreen (2003,
and references therein) provide a detailed integrated correlation
chart, correlating the standard Tethyan Berriasian to Barremian
successions of France and Spain with the Boreal successions of
England, Germany and strata in the subsurface of the Netherlands.
These charts include huge biostratigraphical,
2

magnetostratigraphical, and sequence-stratigraphic correlation
data-sets, including the ostracods where applicable (England and
Germany). Sames and Horne (2012, p. 36) noted that “… the overall
picture may change considerably with the shifting interpretation of
integral parts. Nevertheless, the data as presented in this chart
(Hoedemaeker and Herngreen, 2003) are a good starting point for
supraregional correlations, although, bearing the supraregional to
global approach in mind, we partially need to overcome the
Eurocentric view.”

Against this background, other central to northern European
Wealden-type successions that might be considered for faunal
comparisons for their richness in ostracods are those of the “NW
German Wealden” (e.g., Martin, 1940; Wolburg, 1959; Wick and
Wolburg, 1962; Elstner and Mutterlose, 1996). However, the
“GermanWealden” is both Boreal (see above) e such as the English
Wealden e and limited to the lowermost Cretaceous (Berria-
sianelower Valanginian), and is, thus, in trend older than the
“English Wealden” (Wealden Supergroup or Wealden Series of
some authors, Valanginian to lowermost Aptian) of the Weald and
Wessex sub-basins of southern England. It is also much older than
the Barremian Spanish succession dealt with herein.

2. Geological context and geographical setting

The upper Barremian palaeontological site of Vadillos-1 is
located in the Beteta Gorges (province of Cuenca, Central Spain).
There, the successions in Wealden-type facies belong to the El
Collado Sandstone and Clay Formation, which has recently been
reassigned in the region to the Tragacete Formation (Fregenal-
Martínez et al., 2017) (Fig. 1. AeB). The stratigraphic sequence
consists of, from base to top, 15 m of brown mudstones (B level),
7.5m of greymudstones (G level), andmore than 4m of red clays (R
level), separated by gradual boundaries with carbonate nodules
(Fig. 1. CeD). Their depositional environment is interpreted as
representing a muddy, alluvial and palustrine floodplain (Barroso-
Barcenilla et al., 2017; Bravo et al., 2018).

To date, the G level of Vadillos-1 (Fig. 1. CeD) is the best fossil-
iferous bed that has yielded numerous micro- andmacroremains of
plants, vertebrates, and invertebrates. The samples collected in
Vadillos-1 provided a rich assemblage of microfossils consisting of,
besides the ostracods, charophytes and palynomorphs, a variety of
small vertebrate remains belonging to fishes (scales and teeth),
amphibians, crocodilians (teeth, scutes, and eggshells) and
theropod dinosaurs (bones and teeth) (e.g., Barroso-Barcenilla
et al., 2017; Ruiz-Galv�an et al., 2017; Bravo et al., 2018; Barr�on-
L�opez et al., 2019; Berrocal-Casero et al., 2023). Macrofossils are
also known from Vadillos-1, represented by carbonized plant
macrofossils, mollusks, turtles, and dinosaurs (ornithopods, anky-
losaurs, and theropods) (Barroso-Barcenilla et al., 2017; Berrocal-
Casero et al., 2025).

The charophyte assemblage identified in Vadillos-1 allowed to
date this site as upper Barremian (Barroso-Barcenilla et al., 2017).
This assemblage corresponds to the one that has been described
from the stratigraphically equivalent La Hu�erguina Formation,
which belongs to the Ascidiella cruciata-Pseudoglobator pauci-
bracteatus charophyte biozone (upper Barremianelower Aptian)
(Vicente and Martín-Closas, 2013; P�erez-Cano et al., 2022).

3. Materials and methods

The sedimentary rocks sampledwere taken from different levels
of the mudstone sequence, focusing mainly on horizons with
abundant organic material. Systematic sampling was conducted at
9 consecutive levels from the base to the top of the fossil-bearing
section known as Vadillos-1 (VD1-M1 to VD1-M9: Fig. 1D). The



Fig. 1. General geographic (A) and detailed geologic (B) location of the Vadillos-1 fossil site (European Datum 1950: Lat. 40� 32’ 20.27’’, Long. 2� 8’ 31.21’’; UTM 30 X 572663, Y
4488011 N) in the Beteta Gorges (Spain). Simplified stratigraphic column of Vadillos-1 showing the levels in which fossil ostracods have been found in previous works (C), and detail
of the section showing the relative position of the 9 samples collected for this work (D). Modified from Barroso-Barcenilla et al. (2017) and Berrocal-Casero et al. (2023).
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sample size was about 5e6 kg. The sedimentary rocks were pro-
cessed at the Department of Geology, Geography and Environ-
mental Sciences of the University of Alcal�a (UAH), washed with
warm water through sieves with mesh sizes of 0.50 mm, 0.20 mm
and 0.063 mm, but no ostracod specimens were obtained from the
fraction <0.20mm. Thematerial was then dried and picked under a
binocular microscope (Motic) for small fossils (charophytes, ostra-
cods, fish scales, teeth, eggshell fragments, and other small debris).
Selected ostracod specimens were sputter-coated with gold and
photographed with a Scanning Electron Microscope (STEM JEOL
JSM-IT 500) at the University of Alcal�a (UAH). All specimens
described here are deposited in the collection of the Department of
Geology, Geography, and Environmental Sciences of the UAH under
the reference numbers given.
4. Systematic palaeontology

The study of ostracods from Wealden-type facies remains prob-
lematic due to the great morphological diversity within its most
characteristic genus, Cypridea Bosquet, 1852, represented by a large
number of published taxa including subgenera, many hundreds of
species, and subspecies.
The taxa from Vadillos (Cuenca Basin, Spain) are mainly compared
to those from adjacent basins and other more distant basins of the
Iberian Peninsula. Taxonomic relationships have mainly been
3

identified on a regional scale based onmaterial recorded by authors
such as Kneuper-Haack (1966), Brenner (1976), Schudack and
Schudack (2009a), Rodríguez-L�azaro (2016) and Barroso-
Barcenilla et al. (2017). On a supraregional scale, ostracods from
Vadillos are compared to the faunas of the Wealden reference area,
the Wealden of England (Anderson, 1985, and references therein)
for biostratigraphic constraints following the revised biostratig-
raphy proposed by Horne (1995, 2009), as well as to North African
faunas. Concerning the “Spanish Wealden” however, newer in-
sights led to the conclusion that the Boreal English faunas are more
or less unsuitable as reference for supraregional to intercontinental
correlations to more Tethyan to tropical-equatorial faunas due to
different depositional environments, palaeoclimate conditions and
resulting faunal and temporal differences.
The suprageneric classification follows Sames (2011b) and
Danielopol et al. (2018). Abbreviations used in text and figure
captions, H: height; L: length; W: width; LV: left valve; RV: right
valve. Size intervals used are: Very small: <0.40 mm, small:
0.40e0.50mm, medium: 0.51e0.70mm, large: 0.71e1.00mm, very
large: 1.01e2.00 mm, gigantic: >2.0 mm (e.g., Ayress and Whatley,
2014). For morphologic terminology, see Sames (2011a, text-figs.
3e8 and Sames 2011b, text-figs. 3e10 for illustration) and Sames
(2011c) for definitions.

Class Ostracoda Latreille, 1806
Subclass Podocopa Sars, 1866
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Order Podocopida Sars, 1866
Suborder Cypridocopina Baird, 1845
Superfamily Cypridoidea Baird, 1845
Family Cyprideidae Martin, 1940 emend. Sames, 2011aec

Genus Cypridea Bosquet, 1852 emend. Sames, 2011aec
Type species. Cypris granulosa Sowerby (1836), from the Jurassic of
England; with subsequent description by Sylvester-Bradley (1947)

Distribution. Europe, North America, South America, Africa and Asia
and extends from the Upper Jurassic to the Palaeogene.

Cypridea isasae Kneuper-Haack (1966)
Fig. 2AeE

1966 Cypridea (Cypridea) isasae n. sp.; Kneuper-Haack p. 183, pl. 45,
figs. 12aec.

1985 Cypridea isasae Kneuper-Haack; Aguirrezabala et al.,
p. 114, 132.

2009a Cypridea isasae Kneuper-Haack; Schudack and Schudack,
p. 151, pl. 9, fig. 16.

2017 Cypridea cf. C. isasae Kneuper-Haack; Barroso-Barcenilla et al.,
p. 261, pl. 4, fig. 5.

2017 Cypridea sp. 1 Barroso-Barcenilla et al., p. 261, pl. 4, fig. 6.

Material. 34 carapaces. Here illustrated are five adult carapaces
(VD1-598, VD1-649, VD1-666, VD1-667, VD1-668). The illustrated
material is from samples VD1-M2 and VD1-M7 (G level).
Dimensions. L: 1.23e1.47 mm, H: 0.69e0.87 mm, W: 0.53e0.64 mm
(this study).
Occurrence. Recorded in samples VD1-M1, VD1-M2, VD1-M4, VD1-
M5 and VD1-M8 obtained in the grey and the red levels from the
Barremian site Vadillos-1.
Description. Carapace very large and inverse valve overlap (RV > LV).
With a suboblong outline and a slightly prominent anterior cardinal
angle. The anterior and posterior margins are rounded, the dorsal
margin is straight and somewhat sinuous, and the ventral margin is
straight to slightly convex. The outline in the dorsal view is sub-
rhombic, with the anterior and posterior ends acuminate, the
central part being the widest, and without a dorsolateral groove.
The surface is regularly and densely punctate. In ventral view a line
of pores can be seen in the larger RV (Fig. 2, (3) ventral view). It has
a rostrum separated by a somewhat weakly marked alveolar notch
and an alveolar ridge, of small size, and with a short, rounded end.
Specifically, this species has a cyathus on the posteroventral part of
the carapace, with a rounded shape, more or less pronounced
depending on the specimen.
Remarks. According to Kneuper-Haack (1966), Cypridea isasae is
similar to C. menevensis (Anderson, 1939), but can be distinguished
from the latter by the coarse carapace ornamentation, the inclined
anterior and posterior margins and the strongly developed
rostrum. As well, Barroso-Barcenilla et al. (2017) describe the
presence of Cypridea cf. C. isasae Kneuper-Haack (1966), in the
upper Barremian of the El Tobar site (see Fig. 1B), and Cypridea sp. 1
in the upper Barremian from Vadillos-1 site. The specimens illus-
trated herein are similar to those described by Kneuper-Haack
(1966) and Barroso-Barcenilla et al. (2017), but the studied speci-
mens partly differ from those of the mentioned authors regarding
the size of the cyathus, which may be due to the morphological
variability present in the specimens and/or related to preservation
(as a delicate structure of one valve only, the cyathus can often be
partly or completely broken off). Kneuper-Haack (1966) had dated
the holotype of C. isasae from Navarra as upper Tithonian. Newer
Fig. 2. AeE. Cypridea isasae Kneuper-Haack (1966), adult carapaces from the upper Barremia
- VD1-649. C - VD1-666. D - VD1-667. E � VD1-668. (1) Right lateral view of carapace. (2) L
Arrow indicates anterior side.
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publications such as by Aguirrezabala et al. (1985), Schudack and
Schudack (2009a) and Barroso-Barcenilla et al. (2017) date the
respective succession and the range of this species as Hauterivian to
Barremian.
The age discrepancy proposed by these authors for the species C.
isasae can be attributed to the fact that Kneuper-Haack (1966) had
established an obsolete chronostratigraphy for the formations of
the “Wealden of the Sierra de los Cameros” based on the ostracod
microfauna. However, significant dating errors were not corrected
until the study of Brenner (1976). After this study, the Enciso For-
mation was no longer considered to be Jurassic (upper Purbeck or
upper Tithonian according to Kneuper-Haack, 1966) but was placed
into the Lower Cretaceous, specifically into the Hauter-
ivianeBarremian (e.g., Brenner and Wiedmann, 1975; Brenner,
1976; Aguirrezabala et al., 1985; Schudack and Schudack, 2009a).
There are some morphological similarities to species assigned to
Cypridea valdensis (Sowerby, 1836). Several subspecies of Cypridea
valdensis have been described and controversially discussed over
time in the literature, mainly from the “Purbeck and Wealden” of
NW Europe and especially from the English Wealden and the
“German Wealden” (e.g., Sowerby, 1836; Jones, 1885; Martin, 1940;
see evolutionary development lineages in Wolburg, 1959;
Anderson, 1985 and references therein; Elstner and Mutterlose,
1996). These reports cover different morphogroups that have
different stratigraphic distributions. The main groups are, on the
one hand, subspecies assigned to Cypridea valdensis from the
German Wealden, upper Berriasian to lower Valanginian (e.g.,
Cypridea valdensis valdensis and Cypridea valdensis obliqua of
Wolburg,1959; “GermanWealden 2e4”, seeWolburg,1959; Elstner
and Mutterlose, 1996), and, on the other hand, morphogroups of
Cypridea valdensis (Sowerby, 1836) from the Valanginian(?), Hau-
terivian to Barremian of England. In his correlation of the English
Purbeck with the “German Wealden”, Anderson (1962) already
noted that the taxa of Wolburg (1959) do not fit into the taxonomic
concept of Cypridea valdensis (Sowerby, 1836). The English records
of Cypridea valdensis valdensis (Sowerby, 1936) as recorded by
Anderson (1967, 1985) represent “the usual form of the species;
common in the Weald Clay of all areas” (Anderson, 1985, p. 33),
spanning the HauterivianeBarremian interval (cf. Hoedemaeker
and Herngreen, 2003). This morphotype of Cypridea valdensis
(note that the lectotype as figured in Anderson,1967, pl. XVII, fig. 60
and Anderson, 1985, pl. 8, fig. 18 is somewhat damaged) shows
relatively strong similarities to our specimens identified as Cypridea
isasae Kneuper-Haack herein in overall carapace shape, punctation,
and development of rostrum, alveolus and cyathus. However, the
English morphogroups of Cypridea valdensis in the sense of
Anderson (1967,1985) have a “normal” (LV > RV) valve-size relation
whereas Cypridea isasae is inverse (RV > LV). The taxonomic sig-
nificance of the relative valve-size relations is in discussion (see
Sames 2011c, particularly p. 443), but it is common practice to
consider it taxonomically significant at species and genus level.
Therefore, in the present work, the overall similarities are only
pointed out, but Cypridea valdensis (Sowerby, 1836) from southern
England are not synonymised with Cypridea isasae Kneuper-Haack,
1966. This issue remains to be thoroughly reinvestigated based on
type and reference material and integrated modern taxonomic
approaches. Taxa potentially more or less closely related to Cypri-
dea valdensis (Sowerby, 1836) have been documented from the
Lower Cretaceous of Spain (e.g., Kneuper-Haack, 1966; Brenner,
1976; Schudack and Schudack, 2009a, b). In her stratigraphic
n (Lower Cretaceous) palaeontological site of Vadillos-1, Cuenca (Spain). A - VD1-598. B
eft lateral view of carapace. (3) Ventral view of carapace. All photos are external views.
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account, Cabral (1996) records Cypridea valdensis (Sowerby, 1836)
from the upper Aptian of the Algarve (Portugal).
Distribution. According to Schudack and Schudack (2009a) the
species Cypridea isasae has been recorded from the upper Hauter-
ivianelower Barremian of Spain. Kneuper-Haack (1966) found and
described the holotype of Cypridea isasae from the Hauter-
ivianeBarremian of the Ba~nos de Fitero site, in the Enciso Beds, now
designated Enciso Formation (Navarra province, northern Spain).
Later, Aguirrezabala et al. (1985) identified C. isasae in the Hauter-
ivianeBarremian Cameros site (Enciso Formation, La Rioja prov-
ince, Spain). Schudack and Schudack (2009a) studied the Lower
Cretaceous of the Iberian Range, and recorded C. isasae from the
upper Hauterivianelower Barremian of the Aguil�on (Betic Range,
SE Spain), Torrelapaja (Iberian Range, NE Spain) and Cantaperdius
(Morella Sub-Basin, E Spain) formations. More recently, Barroso-
Barcenilla et al. (2017) recorded Cypridea cf. C. isasae from the
Barremian site of El Tobar, close to Vadillos-1, in Cuenca (Spain).

Cypridea ventriosa Brenner (1976)
Fig. 3AeE

1976 Cypridea ventriosa n. sp.; Brenner; p. 127, pl. 6, figs. 1e4.
1993 Cypridea (Cypridea) ventriosa Brenner; Swain, p. 19,

pl. 1, figs. 24e26 [given as Cypridea cf. ventriosa in the plates].
2009a Cypridea ventriosa Brenner; Schudack and Schudack,

p. 156, fig. 9, 22.
2016 Cypridea gr. alta (Wolburg); Rodríguez-L�azaro, pl. 1, fig. 4.
2016 Cypridea sp. 4 Rodríguez-L�azaro, p. 91, pl. 1, fig. 10.
2017 Cypridea sp. aff. C. moneta (Kneuper-Haack);

Barroso-Barcenilla et al., p. 261, pl. 4, figs. 7a, 7b.
?2021 Cypridea ventriosa Brenner; Trabelsi et al., p. 22, pl. 5,

figs. D1eD2.

Material. 246 carapaces. Here illustrated are five adult carapaces
(VD1-618, VD1-639, VD1-669, VD1-670, VD1-671). All illustrated
material is from samples VD1-M2 and VD1-M7 (G level).
Occurrence. Recorded in samples VD1-M1, VD1-M2, VD1-M3, VD1-
M4, VD1-M5, VD1-M6, VD1-M7 and VD1-M8 obtained in the grey
and red levels from the Barremian site Vadillos-1.
Dimensions. L: 0.81e0.99mm, H: 0.53e0.65mm,W: 0.44e0.49 mm
(this study).
Description. Carapace large and normal valve overlap (LV > RV) very
pronounced along the rostrum, and ventral and posterior part of
the carapace. Carapace with subcircular outline and a barely visible
anterior cardinal angle. The anterior margin is asymmetrically
rounded, and the posteriormargin is rounded and symmetrical; the
dorsal margin is slightly convex and the ventral margin is more
convex. The profile in the dorsal view is elliptical to subrhombic
with the anterior and posterior ends somewhat acuminate, the
central-posterior part being the widest, and with a dorsolateral
groove. The surface ornamentation is basically smooth, with fine
puncta in central area of LV of some specimens. It has a large
rostrum with a short, acute end that is separated from the ventral
margin by strongly marked alveolar notch. Alveolar furrow very
wide. In particular, this species has a small and acute cyathus in the
posteroventral part of the larger LV, with a triangular shape, not
very pronounced in left lateral view but distinct in right lateral
view.
Remarks. According to the original description and figured speci-
mens of Brenner (1976) the holotype of Cypridea ventriosa has a
large carapace with straight dorsal margin, strongly convex ventral
margin of the larger LV and smooth carapace surface. The studied
Fig. 3. AeE. Cypridea ventriosa Brenner (1976), adult carapaces from the upper Barremian (
VD1-639. C - VD1-669. D - VD1-670. E � VD1-671. (1) Right lateral view of carapace. (2) Le
Arrow indicates anterior side.
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material fits Brenners (1976) taxonomic concept in all relevant
carapace features. Cypridea cf. ventriosa specimens of Swain (1993)
and C. ventriosa of Schudack and Schudack (2009a) are similar to
the material described from Vadillos-1 but their characteristics are
not clearly visible in these publications due to the deformation or
erosion of the carapace. Rodríguez-L�azaro (2016) identified Cypri-
dea gr. alta at the Las Hoyas site, near Vadillos-1 in Cuenca province.
The specimen found in Las Hoyas has a more ovate outline and a
more developed cyathus compared to the Vadillos-1 specimens,
but this may be included in the morphological variability range of
the species. Besides, Cypridea sp. 4 by Rodríguez-L�azaro (2016)
shows a deformation by lateral and sheared compression and is
considered in this study to belong to the species Cypridea ventriosa
as the specimens shown herein. From the same site (Vadillos-1),
Barroso-Barcenilla et al. (2017) identified Cypridea sp. aff. C. moneta
Kneuper-Haack (1966). The specimens described here exhibit a
strong development of the rostrum, cyathus, and alveolar groove,
as the specimens of the cited publication, which are, therefore,
synonymized. Trabelsi et al. (2021) collected C. ventriosa in mid-
Cretaceous deposits of the Central Tunisian Atlas (North Africa).
Their specimens are very similar to the material described in this
work, but their preservation makes it difficult to identify some
relevant characteristics for a conlusive confirmation of synonymy.
Distribution. Schudack and Schudack (2009a) stated that the
stratigraphic range of Cypridea ventriosa is upper Barremian and
that it has occasionally been found in the lower Aptian. Brenner
(1976) described the holotype of Cypridea ventriosa from the up-
per BarremianeAptian site of U~na in Cuenca (Spain). Swain (1993)
identified a specimen as Cypridea cf. ventriosa in the possibly Aptian
site Reserva Nacional de Caza in Tarragona (Spain). Schudack and
Schudack (2009a) studied the Lower Cretaceous of the Iberian
Range, and found C. ventriosa in the lower Aptian (or even Barre-
mian) Forcall Formation at Cuevas de Portalrubio section and in the
Escucha Formation from Foz de Calanda and Aliaga sections of
Teruel (Spain). In North Africa, Trabelsi et al. (2021) found C. ven-
triosa in a lower Aptian site of the Orbata Formation (Central
Tunisian Atlas, Tunisia).

Cypridea vatra nov. sp.
Figs. 4AeE

urn:lsid:zoobank.org:pub:FD54BAB9-F932-47BD-8789-
B5918AB79E78.
2017 Cypridea gr. modesta (Kneuper-Haack, 1966) sensu Schudack
and Schudack (2009a); Barroso-Barcenilla et al., p. 261, pl. 4, fig.
4a, 4b.

Derivation of name. From the Croatian “vatra”, word for fire. Dedi-
cated to a friend of the first author who has family origins in
northern Spain and where Celtic mythology has great influence.
Material. 285 carapaces. Type material: Holotype: one adult com-
plete carapace, VD1-624; four paratypes: VD1-660, VD1-681, VD1-
604, VD1-683 (complete adult carapaces). The illustrated material
is from samples VD1-M2 and VD1-M7 (G level).
Type locality and horizon. Sample horizons VD1-M1 to VD1-M7 in
the grey and red mudstones levels from the Barremian site Vadil-
los-1 in the Beteta Gorges (Cuenca, Spain).
Diagnosis. A very large suboval to subquadrate species of Cypridea
typified by a straight dorsal margin and a slightly convex ventral
margin with a very small cyathus in a posteroventral position. In
ventral and dorsal view, acuminate anterior and posterior ends.
Marked rostrum with a short, sharp end.
Lower Cretaceous) palaeontological site of Vadillos-1, Cuenca (Spain). A - VD1-618. B -
ft lateral view of carapace. (3) Ventral view of carapace. All photos are external views.
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Dimensions. All adult carapaces:
Holotype, VD1-624 L: 1.39 mm, H: 0.81 mm, W: 0.57 mm.
Paratypes:
VD1-660 L: 1.46 mm, H: 0.87 mm, W: 0.64 mm.
VD1-681 L: 1.36 mm, H: 0.78 mm, W: 0.57 mm.
VD1-604 L: 1.36 mm, H: 0.82 mm, W: 0.52 mm.
VD1-683 L: 1.36 mm, H: 0.82 mm, W: 0.46 mm.
Description. Carapace very large and inverse valve overlap (RV > LV)
very pronounced on the ventral border. With a suboval to sub-
quadrate outline and a well-marked anterior cardinal angle. The
anterior and posterior margins are rounded, the dorsal margin is
straight and descending backward, and the ventral margin is
straight to slightly convex. The outline in the dorsal view is sub-
elliptical with the anterior and posterior ends acuminate, the
central part being the widest and without a dorsolateral groove.
The external ornamentation is characterized by smooth puncta
evenly distributed over the entire surface. Rostrum with a short,
sharp end separated by a small alveolar notch. It has a very small
cyathus in a posteroventral position.
Remarks. Cypridea menevensis (Anderson, 1939) is similar to Cypri-
dea vatra nov. sp. in its large ovate-oblong valves, a surface covered
with small circular punctations, distinct rostrum separated by a
notch and a hinge-line slightly curved anteriorly. However, the
material described herein differs from Cypridea menevensis in the
presence of a very small posteroventral cyathus, inconspicuous in
right lateral view (Fig. 4, A1 and B1), but clearly visible in ventral
view (Fig. 4, A3 and B3). The English Cypridea menevensis
(Anderson, 1939), stratigraphically revised by Anderson (1985) and
Horne (2009), is similar to C. vatra nov. sp. in general shape, but
lacks a cyathus that can be seen in this new species (a cyathus is,
however, a delicate structure and can easily break off). More
important, C. menevensis is much older e Anderson (1939, 1985)
and Horne (2009, Cypridea menevensis subzone) date it as upper-
most Berriasian(?) to lower Valanginian, whereas Vadillos-1 is
dated Barremian. Among the specimens presented by Barroso-
Barcenilla et al. (2017), those identified as Cypridea gr. modesta
Kneuper-Haack sensu Schudack and Schudack (2009) therein and
found at the Vadillos-2 site correspond to Cypridea vatra nov. sp., as
their characteristics coincide with the specimens of the present
work. However, the specimens described herein as Cypridea vatra
nov. sp. are not considered to be identical or closer related to the
original Cypridea modesta Kneuper-Haack, 1966, because the latter
has a more ovate outline and a more convex ventral margin in the
larger RV than the former. For these reasons, in the present paper, a
new species is erected, which is considered potentially related e

but not to be synonymous e to Cypridea menevensis.
Stratigraphical range. Grey and red mudstones levels of the Barre-
mian (Lower Cretaceous) site Vadillos-1 in the Beteta Gorges,
northern Cuenca province (Spain).

Cypridea marihoni nov. sp.
Figs. 5AeE

2009a Cypridea clavata (Anderson, 1939); Schudack and Schudack,
fig. 9, specimen 15.

urn:lsid:zoobank.org:pub:FD54BAB9-F932-47BD-8789-
B5918AB79E78.

Derivation of name. From the word “marihøne” which means
“ladybird” in Norwegian. The ornamentation pattern of the cara-
pace of this ostracod resembles the dots of this animal.
Fig. 4. AeE. Cypridea vatra nov. sp. adult carapaces from the upper Barremian (Lower Cr
Paratypes: B - VD1-660. C - VD1-681. D - VD1-604. E � VD1-683. (1) Right lateral view o
are external views. Arrow indicates anterior side.
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Material. 94 carapaces. Type material: Holotype: one adult com-
plete carapace, VD1-679; four paratypes: VD1-662, VD1-676, VD1-
678, VD1-677 (complete adult carapaces). The illustrated material
is from samples VD1-M3 and VD1-M6 (G level).
Type locality and horizon. Sample horizons VD1-M1 to VD1-M7 in
the grey and red mudstones levels from the Barremian site Vadil-
los-1 in the Beteta Gorges (Cuenca, Spain).
Diagnosis. A medium to large elongated species of Cypridea char-
acterised by straight dorsal and ventral margins. Ellipsoidal outline
in ventral and dorsal view. Distinctly punctate, with amain tubercle
in the central-posterior part of both valves and smaller tubercles in
the upper-posterolateral part of both valves common. Rostrum
visible in both valves with a long, rounded end.
Dimensions. All adult carapaces:
Holotype, VD1-679 L: 0.97 mm, H: 0.57 mm, W: 0.36 mm.
Paratypes:
VD1-662 L: 0.94 mm, H: 0.56 mm, W: 0.31 mm.
VD1-676 L: 1.01 mm, H: 0.57 mm, W: 0.38 mm.
VD1-678 L: 1.03 mm, H: 0.61 mm, W: 0.35 mm.
VD1-677 L: 0.91 mm, H: 0.54 mm, W: 0.29 mm.
Description. Carapace medium or large and inverse valve overlap
(RV > LV) slightly pronounced in the rostrum. Elongated, with an
elliptical-subrectangular outline and a weak anterior cardinal
angle. The anterior and posterior margins are rounded, and the
dorsal and ventral margins are straight. The profile in the dorsal
view is ellipsoidal, the widest part is the central area. Entire cara-
pace surface covered by distinct puncta. A major tubercle is present
in the central-posterior part of both valves, and other smaller tu-
bercles in the upper-posterior part of both valves. The rostrum,
visible in both valves, has a long, rounded end. There is no alveolar
notch, and the alveolar furrow is visible on both valves. The cyathus
is small and barely visible on the left valve.
Remarks. Since the material in the present work is the very first
record of this species of the genus Cypridea in the Iberian Peninsula,
it very likely represents a new species.
Cypridea marihoni nov. sp. is similar to Cypridea clavata (Anderson,
1939) or the Cypridea clavata group in the sense of Horne in Nye et
al. (2008, p. 425 et seqq., fig. 10) and in Sames and Horne (2012, p.
275e277, fig. 4) as recorded from from the HauterivianeBarremian
Weald Clay Formation of England and from the Hauter-
ivianeBarremian of Spain (e.g., Schudack and Schudack, 2009a).
Both taxa are inverse, exhibit pronounced rostrum and wide alve-
olar furrows reaching upwards to about one-third (smaller LV) to
half (larger RV) of height, are punctate and commonly exhibit
tuberculation, mosty in the posterolateral part of the carapace.
Although some closer relationship to the C. clavata species-group
seems probable, C. marihoni nov. sp. differs from C. clavata variants
in its somewhat more elongate lateral outline, the fact that its
rostrum slightly overreaches the ventral margin and outline of the
carapace, the inconspicuous posterior cardinal angle and the much
more elongate-eliptic dorsal/ventral outline, which is more
rounded-rectangular in C. clavata. The specimen identified and
figured as C. clavata (Anderson, 1939) by Schudack and Schudack
(2009a) is similarly different to the English specimens and,
regarding the mentioned features, well fits into C. marihoni nov. sp.
in outline, overall shape and size and is, thus, considered herein to
belong to this species.
Stratigraphical range. Grey and red mudstones levels of the Barre-
mian (Lower Cretaceous) site Vadillos-1 in the Beteta Gorges,
northern Cuenca province (Spain).
etaceous) palaeontological site of Vadillos-1, Cuenca (Spain). Holotype: A - VD1-624.
f carapace. (2) Left lateral view of carapace. (3) Ventral view of carapace. All photos
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Family Cyclocyprididae Kaufmann, 1900
Subfamily Cyclocypridinae Zenker, 1854

Genus Cyclocypris Brady and Norman, 1889
Type species. Cypris globosa Sars (1863), extant, Europe

Distribution. Europe, Asia, North America and Africa and recorded
from Palaeogene to Recent (see remarks for Cyclocypris bamba nov.
sp. below).

Cyclocypris bamba nov. sp.
Fig. 6AeF

?1968 Cyclocypris? sp. A; Kr€ommelbein, p. 261, pl. 45, figs. 4aec.
?1997 Cyclocypris? sp.; Lucas et al., p. 159, fig. 3EeF.
urn:lsid:zoobank.org:pub:FD54BAB9-F932-47BD-8789-
B5918AB79E78.

Derivation of name. From the name of a typical sweet in Spain. This
sweet, known as “bamba de nata” in Spanish, is a slightly spherical
bun opened in half and filled with cream. The shape of the carapace
of this ostracod and the slightly overlapping of its valves reminds of
the appearance of the mentioned sweet.
Material. 1076 carapaces. Type material: Holotype: one adult
complete carapace, VD1-928; five paratypes: VD1-926, VD1-929,
VD1-930, VD1-934, VD1-935 (complete adult carapaces). The
illustrated material is from samples VD1-M2 and VD1-M1 (G level).
Type locality and horizon. Sample horizons VD1-M1 to VD1-M9 in
the grey and red mudstones levels from the Barremian site Vadil-
los-1 in the Beteta Gorges (Cuenca, Spain).
Diagnosis. A small compressed piriform species of Cyclocypris
typified by a ventral margin straight to slightly concave. In ventral
and dorsal view, the anterior and posterior ends of the carapace are
more acuminate than the rest of the specimens of the genus
Cyclocypris that have been observed, which are more rounded.
Dimensions. All adult carapaces:yy.
Holotype, VD1-928 L: 0.42 mm, H: 0.29 mm, W: 0.30 mm.
Paratypes:
VD1-926 L: 0.42 mm, H: 0.29 mm, W: 0.29 mm.
VD1-929 L: 0.42 mm, H: 0.29 mm, W: 0.30 mm.
VD1-930 L: 0.42 mm, H: 0.29 mm, W: 0.29 mm.
VD1-934 L: 0.43 mm, H: 0.31 mm, W: 0.31 mm.
VD1-935 L: 0.43 mm, H: 0.28 mm, W: 0.27 mm.
Description. Carapace small and weakly inequivalve with normal
valve overlap (LV > RV). Compressed piriform outline in lateral view
and relatively high. Maximum height slightly behind mid-length
and maximum length at half height. Anterior margin infracurvate,
with moderately broad laterally flattened anteroventral marginal
zone. Posterior margin slightly infracurvate. Dorsal margin convex,
evenly curved, cardinal angles poorly defined. Ventral margin
straight to slightly concave, ventral outline convex through over-
reaching ventrolateral carapace inflation. Dorsal furrow incon-
spicuous to absent. In ventral and dorsal view, the anterior and
posterior ends of the carapace are acuminate. Carapace surface
smooth.
Remarks. The genus Cyclocypris Brady and Norman (1889) has been
described based on extant species. However, the genus name
Cyclocypris has been applied to fossil taxa as old as Upper Creta-
ceous (e.g., Sahni and Khosla, 1994; Bajpai and Whatley, 2001;
Khosla et al., 2011; Wang et al., 2019), and Lower Cretaceous (very
few records, e.g., Kr€ommelbein, 1968; Lucas et al., 1997).
The best comparable taxon to the material described herein is
Cyclocypris? sp. A of Kr€ommelbein (1968) from the “Wealden of
Fig. 5. AeE. Cypridea marihoni nov. sp. adult carapaces from the upper Barremian (Lower C
Paratypes: B - VD1-662. C - VD1-676. D - VD1-678. E � VD1-677. (1) Right lateral view of
external views. Arrow indicates anterior side.
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Ghana” (West Africa). This author identifies his taxon as Cyclo-
cypris? sp. A and describes it as “Carapace extremely inflated, egg-
shaped in lateral and in dorsal view. Dorsum strongly convex.
Greatest height at about one-half of length of carapace. Right valve
slightly larger than left. Surface of the shell smooth” (Kr€ommelbein,
1968, p. 261). In the specimens of the present work and generally in
species of Cyclocypris, the valve size relation is LV > RV. Owing to
the quality of the specimen pictures of Kr€ommelbein (1968) it is not
clear but it seems that his specimen rather a principally larger left
valve instead of “right valve slightly larger than the left” as given in
the description by Kr€ommelbein (1968). This “normal” (LV > RV)
valve size relation along with the overall similarity would support a
potential synonymy of the Cyclocypris? sp. A of Kr€ommelbein
(1968) and Cyclocypris bamba nov. sp., but better information on
type or reference material fromWest Africa is necessary to confirm
this hypothesis.
Somewhat younger(?), but also similar to specimens of Cyclocypris
bamba sp. nov. are the ostracod specimens identified as Cyclo-
cypris? sp. of Lucas et al. (1997) in an Aptian(?) site of the Cedar
Mountain Formation (Utah, USA). These were described as follows:
“Five steinkerns are suboval with a strongly convex dorsal margin
and a slightly convex ventral margin. The anterior and posterior
margins are rounded. In dorsal view, the valves are wedge shaped,
tapering to the anterior and posterior from the inflated convex
lateral margins. The posterior tapers more abruptly than the
anterior. There is no surface ornamentation. The identity of these
ostracods is uncertain. They are similar to Cyclocypris sp. from the
Lower Cretaceous but differ in having a more tapered anterior in
dorsal view and being less symmetric in lateral view” (Lucas et al.,
1997, p. 159). However, it has to be noted that the anterior tapering
can appear stronger in internal moulds, but is also not an unusual
carapace feature in some species of this genus. For these reasons
and considering non-marine ostracod dispersal mechanisms
(Sames and Horne, 2012), a closer relation or even synonymy of this
species with C. bamba sp. nov. is possible but has to be tested with
better material from North America.
Although being of roughly the same age, a synonymization of both
species, Cyclocypris? sp. A of Kr€ommelbein (1968) and Cyclocypris?
sp. of Lucas et al. (1997), with each other and with Cylocypris bamba
nov. sp. must remain questionable because the quality of the ma-
terial and figures in both publications (Kr€ommelbein,1968; Lucas et
al., 1997) is insufficient to draw conclusions with certainty. Since
the material in the present work is also the very first record of a
species of this genus from the Iberian Peninsula, and the compa-
rable sites are very distant, it much likely represents a new species.
Stratigraphical range. Grey and red mudstones levels of the Barre-
mian (Lower Cretaceous) site Vadillos-1 in the Beteta Gorges,
northern Cuenca province (Spain).
5. Discussion

Several species of the genus Cypridea are identified in this work,
Cypridea isasae Kneuper-Haack (1966), Cypridea ventriosa Brenner
(1976), and two new species of this genus, Cypridea vatra nov. sp.
and Cypridea marihoni nov. sp., are also described. A new species of
the genus Cyclocypris is also described, Cyclocypris bamba nov. sp.
The association identified in this work, apparently of lower di-
versity compared to other nearby upper Barremian sites (Schudack
and Schudack, 2009a), may have suffered the loss of taxa due to
taphonomic disturbance and is therefore considered to be only
retaceous) palaeontological site of Vadillos-1, Cuenca (Spain). Holotype: A - VD1-679.
carapace. (2) Left lateral view of carapace. (3) Ventral view of carapace. All photos are
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partially representative of the original diversity. It is striking that
similar assemblages of the same taxa are not recorded from sites
that are stratigraphically and palaeogeographically comparable.
This may be attributed, on the one hand, to palaeoenvironmental
differences between sites (certain depositional environments could
suffer intense seasonal desiccation while others were able to
maintain a certain amount of water, even in the driest periods) and,
on the other hand, to the scarcity of data and literature on Lower
Cretaceous non-marine ostracods from the Iberian Peninsula,
highlighting the need for further systematic research and revisions.

Previous works carried out at Vadillos-1, such as Barroso-
Barcenilla et al. (2017), identified ostracods of the genus Cypridea:
Cypridea gr. modesta, Cypridea cf. C. isasae and Cypridea sp. aff.
C. moneta. Other comparable sites nearby in the Iberian Basin
where the genus Cypridea has been found are Buenache de la Sierra
(Buscalioni et al., 2008) and La Cantalera (Canudo et al., 2010;
Pu�ertolas-Pascual et al., 2015).

According to Schudack and Schudack (2009a) the species Cyp-
ridea isasae has been recorded from the upper Hauterivianelower
Barremian. This species occurs in the central and northeastern
Spain (see distribution above) Schudack and Schudack (2009a) also
stated that the temporal range of Cypridea ventriosa is upper Bar-
remian and it has occasionally been found in lower Aptian. This
species has been recorden in central and northeastern Spain and
the lower Aptian of Tunisia (see distribution above).

The species Cypridea menevensis (Anderson, 1939) from the
United Kingdom, stratigraphically revised by Anderson (1985) and
Horne (2009), is similar to C. vatra nov. sp. in general shape, but
lacks a cyathus that can be seen in the latter. These authors date
Cypridea menevensis as uppermost Berriasian(?) to lower Val-
anginian, whereas Vadillos-1 is dated as upper Barremian. Speci-
mens identified as Cypridea gr. modesta by Barroso-Barcenilla et al.
(2017) found at the Vadillos-2 site, correspond to Cypridea vatra
nov. sp., since their characteristics coincide with the specimens of
the present work. Owing to the distance between the sites and the
age difference with the reference specimens, Cypridea vatra nov. sp.
is proposed as a new species in this work. Another new species of
this genus, Cypridea marihoni nov. sp., is identified and described
for the first time in this work.

As recently advertised by Díez-Somolinos et al. (2024), the
Cyclocypris specimens fromVadillos-1 seem to correspond to a new
species, here described as Cyclocypris bamba nov. sp. The species
Cyclocypris sp. A. as recorded by Kr€ommelbein (1968) from the
Barremian of the “Wealden of Ghana” (Africa) seems to be the most
closely related taxon to Cyclocypris bamba nov. sp., due to the
similarly inflated caparace shape and size. According toTrabelsi et al.
(2015, 2021) and Chnayna et al. (2021), the idea of supra-regional
faunal exchange by passive ostracod dispersal during the Early
Cretaceous (Sames and Horne, 2012) is supported by the Wealden-
type non-marine ostracod assemblages found in the southwestern
margin of North Africa. These patterns of distribution are primarily
found between Eastern South America/Western Africa and North
Africa, as well as between Europe and North Africa. The fact that the
taxonmost closely related to the newspecies Cyclocypris bambanov.
sp. was recorded in West Africa implies that, during the Early
Cretaceous, the Peri-Tethyan islands may have served as useful
conduits for the passive dispersal of non-marine ostracods through
the “island-hopping” of larger animals. This would have ultimately
facilitated intercontinental faunal exchange betweenSouthAmerica
and Europe, and potentially even Asia, via North Africa. The signif-
icance of theNorthGondwanan continental basins andperi-Tethyan
Fig. 6. AeF. Cyclocypris bamba nov. sp. adult carapaces from the upper Barremian (Lower C
Paratypes: B - VD1-926. C - VD1-929. D - VD1-930. E � VD1-934. F - VD1-935. (1) Right late
Dorsal view of carapace. All photos are external views. Arrow indicates anterior side.
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islands of the Central Tunisian Atlas for documenting Early Creta-
ceous non-marine microfaunas and floras makes Cyclocypris bamba
nov. sp. potentially useful as a biostratigraphic tool for long-distance
correlations. Owing to the distance between compared sites, the
potential age difference to some of the reference species spand the
fact that this is the first time that the genus Cyclocypris has been
detected in the Iberian Peninsula, Cyclocypris bamba nov. sp. is
proposed as a new species in this work.

Regarding the abundance of the taxa identified in this work
(Fig. 7), Cyclocypris bamba nov. sp. is the most abundant with 1076
well-preserved carapaces and numerous disarticulated valves.
Cypridea vatra nov. sp. is the second most abundant with 285 well-
preserved carapaces and many disarticulated valves. C. marihoni
nov. sp. is the third most abundant with 94 well-preserved cara-
paces and a few disarticulated valves. C. ventriosa is the fourth most
abundant with 246 well-preserved carapaces and a few dis-
articulated valves. C. isasae is the less abundant with 34 well-
preserved carapaces and a few disarticulated valves.

For palaeoenvironmental reconstructions, ostracods are partic-
ularly useful because they are often subject to quite restrictive
living conditions. Being highly sensitive to environmental changes,
ostracods are classified into three main groups based on the
(palaeo-) environments inwhich they can (could) live: non-marine,
marine, and brackish waters (Rodríguez-L�azaro and Ruiz-Mu~noz,
2012). Most authors agree that Cypridea and Cyclocypris species,
and the presence of charophytes in the assemblage together are
useful indicators of low-energy limnic to oligohaline non-marine
waters in Lower Cretaceous sedimentary environments (Brenner,
1976; Carbonel et al., 1988; Horne, 2002; Buscalioni et al., 2008).
According to Horne and Martens (1998), species of Cypridea may
have had desiccation-resistant eggs, allowing them to colonize
temporarywater bodies and achievewide dispersal, although some
species may have lived in permanent waters.

As Barroso-Barcenilla et al. (2017) specified, most of the ostracod
specimens from the Vadillos-1 palaeontological site have been
found with closed carapaces but the abundant presence of dis-
articulated ostracod valves may lead to a misinterpretation of the
water energy. Disarticulated valves may have been the product of
moults instead of sorting by water currents, since the rest of the
ostracod carapaces are complete, suggesting that the environment
in which they were deposited corresponds to a low-energy depo-
sitional environment. In the Vadillos-1 section, it can be observed
how the influence of freshwater underwent important variations
causing an occasional increase in salinity, probably related to a
palaeoclimate shift towards stronger seasonality and lesser hu-
midity in the region. Levels B and G, which are older, are inter-
preted as palaeoenvironment that was possibly flooded, forming
muddy swamps rich in plant and animal organic matter charac-
terized by reducing conditions. Later in time, the palae-
oenvironmental setting became partially desiccated or drained,
suffering subaerial exposure and developing the oxidizing condi-
tions that can be seen in level R. The sedimentary palaeoenviron-
ment as proposed by Barroso-Barcenilla et al. (2017) corresponds to
an alluvial-palustrine floodplain of upper Barremian age, as
confirmed by the presence of other microfossils such as fish scales,
amphibian teeth, and charophytes in addition to the presence of
ostracods andmacrofossils, such as mollusks (bivalves of the family
Unionoida and gastropods of the genus Viviparus) exclusive of non-
marine environments in the association, which confirm a fresh-
water environment.
retaceous) palaeontological site of Vadillos-1, Cuenca (Spain). Holotype: A - VD1-928.
ral view of carapace. (2) Left lateral view of carapace. (3) Ventral view of carapace. (4)



Fig. 7. Graphical representation of the abundance of the taxa identified in this work in the different samples taken from the upper Barremian (Lower Cretaceous) palaeontological
site of Vadillos-1, Cuenca (Spain). The numbers shown in the graph indicate the number of specimens found.
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The interpretation of Vadillos-1 site coincides with the pro-
posal explained above by Barroso-Barcenilla et al. (2017). In water
bodies with some depth and low-energy, stratification occurs; the
shallower areas present oxic conditions that were suffused with
light and characterized by low degrees of salinity that allow a
higher abundance of diversity, while the deeper areas present
reducing conditions in which the remains of animal and plant
organic matter accumulated by deposition. These conditions
would correspond to the characteristics observed in the grey level
of the Vadillos-1 site. Due to the reconstructed strong seasonality
in the region in combination with high mean temperatures and
evaporation, waterbodies could seasonally (almost) desiccate,
resulting in a depositional environment with more oxidizing
conditions and increasing salinities. This led to a reduction of
diversity, which has been observed among the microfossils in the
red level of this site.

Geographically, Vadillos-1 is located in the northern part of the
Serranía de Cuenca, so it could correspond to the northeast of the
U~na-Las Hoyas valley (located in the southern part of the Serranía
de Cuenca). Buscalioni et al. (2008) suggested that the sites of Las
Hoyas, Buenache de la Sierra, U~na, and La Cantalera sites could have
had a common palaeoenvironmental setting. The outcrops of the
Beteta Gorges are interpreted as floodplains, with distributary
channels of an alluvial system, generally in relatively distal areas,
that were partially flooded to form small lacustrine or palustrine
areas. However, the Las Hoyas site corresponds to a mixture of
transitional wetland habitats (Rodríguez-L�azaro, 1995, 2016;
Buscalioni and Poyato-Ariza, 2016). Buenache de la Sierra
(Buscalioni et al., 2008) differs fromVadillos-1 due to the scarcity of
fossil elements of terrestrial and non-marine aquatic species and La
Cantalera site is also comparable to Vadillos-1, with abundant
charophytes and ostracods characteristic of fresh waters.
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Bravo et al. (2018) explain that the palaeoecological and palae-
oenvironmental interpretation of the sites of Las Hoyas, U~na,
Buenache de la Sierra and La Cantalera follow a scheme proposed
by van der Valk (2006), in which a palaeoenvironment must have
had obligate aquatic species, amphibian species, facultative species
and species occasionally found in wetlands in order to be consid-
ered a wetland-type ecosystem. In this context, the Vadillos-1
section would meet these conditions as yielded obligate aquatic
species such as charophytes, ostracods, fishes, amphibious species
such as albanerpetontids, facultative species such as crocodyliforms
and occasional species such as birds, which are known to be present
from the ootaxa described in this site. As explained above, the os-
tracods found in Vadillos-1 site suggest that the palaeoenviron-
ment of this Barremian site was a freshwater depositional
environment with a low energy regime andwhere thewater bodies
were temporary, as occurs in wetlands.

6. Conclusions

Non-marine ostracods from the upper Barremian of Vadillos-1
(Cuenca, Spain) are described in this paper. They are represented
by 4 species of Cypridea: Cypridea isasae, Cypridea ventriosa, Cyp-
ridea vatra nov. sp. and Cypridea marihoni nov. sp. In addition, a new
species of the genus Cyclocypris, Cyclocypris bamba nov. sp., has
been identified in all samples, being the most abundant taxon with
the highest number of specimens. Except for Cypridea isasae, all
these taxa are recorded for the first time in the studied area. The
ostracod assemblages were found in association with micro re-
mains of fishes, amphibians, crocodile eggshells, charophytes, and
macro remains of dinosaurs and gastropods. Throughout the
Vadillos-1 section, a variation of ostracod assemblages is observed
between the grey mudstones level (G) and the red mudstones level
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(R). The higher diversity in the grey mudstones could be related to
reducing conditions and low salinity in the depositional environ-
ment, while in the red mudstones an almost total reduction of the
water column may have occurred resulting in a depositional envi-
ronment with more oxidizing conditions and higher salinity,
reducing the diversity and presence of ostracods. Based on the
carapace morphology of the ostracods found, most of which still
have articulated valves, as well as on the habitat preferences of
their closest living relatives and of the other microfossils that
compose the association, a low energy palustrine-lacustrine
depositional palaeoenvironment with temporary freshwater
bodies is interpreted for the Vadillos-1 site.
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