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Abstract. A large, broadly elliptical coccolith of the genus Similiscutum (Biscutaceae) was observed in sedi-
ments dated from the Lower Jurassic (upper Pliensbachian to Toarcian) coming from different localities of west-
ern Tethys, namely Portugal (Lusitanian Basin), France (Causses and Paris basins) and Spain (Subbetic area).
This form is quite easy to find in the Toarcian GSSP (Global Stratotype Section and Point) of Peniche (Portugal),
where the holotype has been described. More than 100 specimens of Similiscutum were digitally captured using
a CCD camera, including this large form and two other related species, Similiscutum finchii and Similiscutum
novum. The length and width of the coccoliths and the length and width of their central area were measured,
and biometric analyses were performed. Results show that this large morphotype of Similiscutum is well char-
acterized and easily differentiable by its size and morphology from the species S. finchii and S. novum, which
are characterized by a similar extinction pattern in optical-microscope crossed polars . On the basis of combined
differences in size and in central-area shape and structure, Similiscutum giganteum sp. nov. is introduced here.
(Plant Fossil Names Registry no.: PFN003067; Act LSID: urn:lsid:plantfossilnames.org:act:3067).

1 Introduction

The Biscutaceae are the oldest known placolith coccoliths,
appearing at the very base of the Pliensbachian (Bown,
1987a, b; de Kaenel and Bergen, 1993; Mattioli and Erba,
1999; Fraguas et al., 2015, 2018; Peti et al., 2017; Ferreira
et al., 2019). During the Pliensbachian and the early Toar-
cian, this family underwent an important diversification and
became a major component of Lower Jurassic calcareous
nannofossil assemblages (Bown, 1987a; Mattioli and Erba,
1999; Wiggan et al., 2018).

Lower Jurassic coccoliths belonging to the family Biscu-
taceae Black, 1971, emend. Bown, 1987a, have been rela-
tively well known since the publication of taxonomic works
by Bown (1987a) and de Kaenel and Bergen (1993), where
the genus Similiscutum was first introduced, and by Matti-
oli et al. (2004), where the differentiation between Lower

Jurassic species belonging to the genera Biscutum and Sim-
iliscutum was quantitatively assessed using biometrics. How-
ever, a large Similiscutum species, morphologically close to
Similiscutum finchii from an ultrastructural and optical point
of view, seems to stay undescribed yet. This morphotype
was observed in several sections of western Tethys, namely
in Portugal (Peniche section; Mailliot, 2006; Ferreira et al.,
2019), France (Causses and distal margin of Armorican Mas-
sif; Mailliot, 2006; Menini et al., 2019) and Spain (Subbetic
area; Reolid et al., 2014). In the literature, Bown (1987a) al-
ready mentioned very large specimens of Similiscutum finchii
recorded in an Argentinian section (Picún Leufú). Subse-
quently, other papers figured this form to be a representative
of Biscutum (= Similiscutum) finchii (e.g. Perilli and Comas-
Rengifo, 2002; Perilli and Duarte, 2006; Fraguas et al., 2008;
see list of synonymies for further details).
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De Kaenel and Bergen (1993) separated the genus Sim-
ilscutum from Biscutum and described several new species
in Similiscutum; this allowed an improved biochronological
subdivision of the Jurassic period. Since then, the first occur-
rence of placoliths of Similiscutum have been used to define
the lowermost nannofossil zone of the Pliensbachian stage
(Bown and Cooper, 1998; Mattioli and Erba; 1999; Fraguas
et al., 2015, 2018; Peti et al., 2017; Ferreira et al., 2019). This
event is now used in the Geologic Time Scale (Hesselbo et
al., 2020).

Using biometric analysis, this study aims to quantitatively
assess the morphology of the large form of Similiscutum and
to differentiate it from the other related Similiscutum species,
such as S. finchii and S. novum. Given its distinctive mor-
phology and its stratigraphic range restricted to upper Pliens-
bachian and Toarcian strata (Ferreira et al., 2019), the poten-
tial stratigraphic use of this new species has to be explored.

2 Material and methods

Two rock samples characterized by high absolute abundances
of nannofossils and a fairly good coccolith preservation
were selected around the Pliensbachian–Toarcian boundary
of Peniche (Ponta do Trovão section) in Portugal (Table 1),
where the new Similiscutum morphotype is relatively easily
recovered compared to other samples or localities. In these
two samples, images of a minimum of 15 coccoliths were
digitally captured for each of three species – Similiscutum
finchii, S. novum and a large form of Similiscutum – in both
cross-polarized light and parallel polars. Image acquisition
was made using a CCD video camera (Sony XC-77CE) on
an “Axioskop 40” Zeiss microscope, using the software “ITI
camera configurator” (version 3.3.0.0).

The terminology used in this study follows the guidelines
of Young et al. (1997). For each specimen, four simple pa-
rameters were analysed: the length and width of the coc-
coliths were measured on parallel polar images, where the
outline is more easily detected; the length and width of the
coccolith central area were measured on polarized-light im-
ages. Measurements were made using the software “Scion
Image” (beta version 4.0.2), which is a modified Windows
equivalent of the “NIH Image” technology developed for
Macintosh. The accuracy of measurements was estimated
by multiple-scale calibration (conversion of pixels into mi-
crometres using “Scion Image”) and by multiple dimensional
measurements on the same specimen for the four considered
parameters. The scale is 1 µm= 9.34± 0.02 pixels; the ac-
curacy of scale calibration is ±0.002 µm. Mean error on di-
mensional measurements is±0.088 µm. By adding these two
types of error, the accuracy of dimensional measurements is
±0.09 µm, which is very close to the error of ±0.1 µm pub-
lished by Young et al. (1996) for similar biometric methods.

At first, mixture analysis was applied to coccolith length
and width of the entire population of measured specimens

using the PAST 3.01 software (Hammer et al., 2001). The
data were then treated with the software “StatView” (ver-
sion 5.0). Simple parameters were considered for the mor-
phologic description of the three species, such as the coccol-
ith and central-area dimensions (length and width), the rela-
tive proportion of the central area with respect to the coccol-
ith size (calculated as the ratios “central-area length over coc-
colith length” and “central-area width over coccolith width”),
and the coccolith ellipticity (calculated as the ratio “coccol-
ith length over coccolith width”). The frequency distribution
of these parameters was compared between the considered
species in order to test if the large form of Similiscutum can
be significantly differentiated by its size and shape from S.
finchii and S. novum. According to the work of Mattioli et
al. (2004), a 10th–90th percentile interval was chosen to dis-
tinguish between a pair of species by their dimensions. This
means that two species can be differentiated by means of one
of the considered parameters if the frequency distributions of
such parameter are different for more than 80 % of the pop-
ulations (Mattioli et al., 2004, see Fig. 5). In order to test if
the average of measured parameters is significantly different
between two given species, the ANOVA (ANalysis Of VAri-
ance) post-hoc Bonferroni–Dunn test was applied. This test
evaluates the probability (p) of having the same average for a
given parameter for a pair of species. In this study, for a sig-
nificance level at 5 % in a Bonferroni–Dunn test, the signifi-
cant level of differences between the average values of a pair
of species is p < 0.0167. The new measurements acquired in
this paper were then compared to published biometric data of
Lower Jurassic species of Biscutaceae (Mattioli et al., 2004).

3 Results

3.1 Mixture analysis

A comparison of one- and two-group models was performed
using the whole dataset for coccolith length and width
by comparing their associated Akaike information criterion
(AIC; Akaike, 1973) according to the statistical procedure
developed by Favre et al. (2008) that allows the optimized
separation of two sets of normally distributed values. This
method is thus based on two a priori-defined sets of val-
ues – namely, one with the smallest mean and another with
the largest mean – obtained for a given, normally distributed
variable (Suchéras-Marx et al., 2010). The number of size
classes or bins was chosen in order to obtain each bin at
0.5 µm. The results of mixture analysis show two sets of sam-
ples with a mode at 4.0–5.0 and 7.5–8.5 µm for coccolith
length and a mode at 3.5–4.5 and 6.5–7.5 µm for coccolith
width (Fig. 1). According to mixture analysis, the dataset has
a bimodal nature with a larger morphotype (herein named
Similiscutum giganteum sp. nov.; Plate 1) and two smaller
morphotypes, namely S. finchii and S. novum (Plate 2). In the
following, we present boxplot analysis of coccolith geometry
separately for the three species.

J. Micropalaeontology, 42, 1–12, 2023 https://doi.org/10.5194/jm-42-1-2023
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Table 1. Stratigraphic information of the studied samples. Repository: Collections de Géologie de Lyon.

Sample Location Age No. of
measured
specimens

Preservation Absolute abundance
of nannofossils per
grams of rock

Pen25bis–To2003
FSL no. 766615

Peniche,
Portugal

Lower Toarcian
(Polymorphum Zone)=
Bed 16c (Mouterde, 1955)

54 Good 781× 106

Pen08–Do2003
FSL no. 766528

Peniche,
Portugal

Upper Pliensbachian
(Emaciatum Zone)=
Bed 15a (Mouterde, 1955)

48 Moderate to good 702× 106

Figure 1. Mixture analysis applied to the length and width of
all the analysed coccoliths using PAST 3.01 software (Hammer et
al., 2001). The lowest Akaike information criterion (AIC, Akaike,
1973) is obtained with two populations with modes at 4.0–5.0 and
7.5–8.5 µm for coccolith length and at 3.5–4.5 and 6.5–7.5 µm for
coccolith width. The number of size classes or bins was chosen in
order to obtain each bin at 0.5 µm.

3.2 Coccolith and central-area dimensions

The frequency distribution of coccolith length and width
(Fig. 2a and c) for the three analysed species shows that
the large morphotype of Similiscutum, namely S. giganteum
sp. nov., can be easily differentiated from S. finchii and S.
novum on the basis of the analysed parameters. However,
the boxplot displays important overlapping between S. gi-
ganteum and S. finchii and between S. finchii and S. novum
when taking into account the central-area length and width,
which shows a continuum in the size variation (Fig. 2b and
d). Based on the Bonferroni–Dunn test, significant differ-
ences in the mean sizes between the considered species, both
for coccolith and central-area measurements, can be assessed
(Table S1 in the Supplement).

The bivariate plot of coccolith length and width and of
central-area length and width (Fig. 3a and c) shows that there
is a strong covariance between the observed parameters. The
mean values with the 10th–90th percentiles of frequency dis-
tribution for coccolith length and width for the three analysed
species (Fig. 3b) allow an easy differentiation of S. gigan-
teum sp. nov. from the cluster composed of S. finchii and S.
novum. However, the bivariate plots of the means for central-
area length and width show a continuum in size distribution
passing from S. novum to S. giganteum (Fig. 3d).

3.3 Coccolith geometry

Simple parameters for coccolith geometry, such as the rel-
ative proportion of the central area with respect to the coc-
colith size, are evaluated as the ratios “central-area length
over coccolith length” and “central-area width over coccolith
width” (Fig. 2e and f; Table S2). The frequency distribution
of these two ratios shows a strong overlap for the three anal-
ysed species, but the dimensions of the central area relative
to the coccolith dimensions of S. giganteum sp. nov. are com-
prised in the lower part of the represented values. There are
significant differences in the mean sizes between the con-
sidered species for the two ratios, except for S. giganteum
compared to S. novum (p > 0.0167), which both possess a
relatively smaller central area than S. finchii (Table S1).
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Plate 1. Scale bar= 5 µm. CPs indicates crossed polars; PPs indicates parallel polars; SEM indicates scanning electron microscope. (1–
6) Similiscutum giganteum sp. nov. (1a) CPs and (1b) PPs, sample PEN08-Do2003 (Emaciatum Zone), holotype. (2a) CPs and (2b) PPs,
sample PEN08-Do2003 (Emaciatum Zone). (3a) CPs and (3b) PPs, sample PEN08-Do2003 (Emaciatum Zone). (4a) CPs and (4b) PPs,
sample PEN25bis-To2003 (Polymorphum Zone). (5a) CPs and (5b) PPs, sample PEN25bis-To2003 (Polymorphum Zone). (6a) CPs and
(6b) PPs, sample PEN25bis-To2003 (Polymorphum Zone). (7) CPs, sample EMII-7 (Toarcian). (8) SEM, La Cerradura section (Spain),
sample CE 34 (Polymorphum Zone). (9) SEM, Borehole FR-210-078, Lorraine Sub-Basin, S Luxembourg, sample K004542 (Falciferum
Zone).
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Plate 2. Scale bar= 5 µm. CPs indicates crossed polars; PPs indicates parallel polars. (1–4) Similiscutum finchii. (1a) CPs and (1b) PPs,
sample PEN08-Do2003 (Emaciatum Zone). (2a) CPs and (2b) PPs, sample PEN08-Do2003 (Emaciatum Zone). (3a) CPs and (3b) PPs,
sample PEN08-Do2003 (Emaciatum Zone). (4a) CPs and (4b) PPs, sample PEN25bis-To2003 (Polymorphum Zone). (5–8) Similiscutum
novum. (5a) CPs and (5b) PPs, sample PEN25bis-To2003 (Polymorphum Zone). (6a) CPs and (6b) PPs, sample PEN25bis-To2003 (Poly-
morphum Zone). (7a) CPs and (7b) PPs, sample PEN25bis-To2003 (Polymorphum Zone). (8a) CPs and (8b) PPs, sample PEN25bis-To2003
(Polymorphum Zone).
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Figure 2. Frequency distribution of coccolith length (a) and width (c) and of central-area length (b) and width (d) of the ratios “central-area
length over coccolith length” (e) and “central-area width over coccolith width” (f), along with coccolith ellipticity (g) for the three analysed
species. N is the number of measured specimens.

The bivariate plots of the three analysed species (Fig. 3e
and f) indicate a fairly good covariance between the ratios
“central-area length over coccolith length” and “central-area
width over coccolith width”, but the mean central-area di-
mensions with respect to the coccolith dimensions display a
strong overlap between the three species of Similiscutum.

Also, the coccolith ellipticity was calculated as the ratio
“coccolith length over coccolith width” (Fig. 2g). The fre-
quency distribution of coccolith ellipticity is quite similar for
the three analysed species, and no significant differences in
the mean ellipticity occur (p > 0.0167; Table S1). The bi-
variate plot of coccolith width versus coccolith ellipticity for
the three studied species shows an increase with decreasing
coccolith width (Fig. 3g).

3.4 Comparison with previous Biscutaceae
measurements

The comparison of the observed size distributions measured
in this paper to those published by Mattioli et al. (2004)
shows a small overlap in coccolith length and width between
Similiscutum giganteum sp. nov. and the slightly smaller Bis-
cutum grande (Fig. 4a and b). The optical behaviour of these
two species is, however, very different. Similiscutum gigan-
teum displays a light grey, striated distal shield in optical-
microscope crossed polars, without a prominent inner bright
“collar”, similar to S. finchii and S. novum; on the other hand,
the Biscutum grande uni-cyclic distal shield appears homo-
geneously dark grey and possesses a white, birefringent “col-
lar” surrounding the central area (Bown, 1987a; Mattioli et
al., 2004).

J. Micropalaeontology, 42, 1–12, 2023 https://doi.org/10.5194/jm-42-1-2023
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Figure 3. Bivariate plot of coccolith length and width (a) and of
central-area length and width (c). The calculated R2 is quite high.
Mean values with the 10th–90th percentiles of frequency distribu-
tion for coccolith length and width (b) and for central-area length
and width (d) for the three analysed species. Bivariate plot of the
ratios “central-area length over coccolith length” and “central-area
width over coccolith width” (e) and mean values with the 10th–
90th percentiles of frequency distribution for these two ratios (f)
for the three analysed species. Coccolith ellipticity versus coccolith
width (g). N is the number of measured specimens.

4 Interpretation and taxonomy

New biometric analyses performed on S. finchii and S. novum
and on a large new species of Similiscutum, including coccol-
ith length and width and their average values, allow an easy
differentiation of the new species from the cluster composed
of S. finchii and S. novum. From a morphological and bio-
metrical point of view, S. finchii and S. novum show similar
features, both being medium-sized, normal to broadly ellipti-
cal coccoliths (Mattioli et al., 2004). Similiscutum novum is,
however, slightly smaller in size and less elliptical and has a
smaller central area. In SEM (scanning electron microscope)
pictures (like for the holotype; Fig. 5), the central area of S.
finchii is lenticular, elongated and narrowly elliptical, while
in S. novum the central area is rather sub-circular (see the
holotype in Fig. 5). In LM (light microscope) crossed polars,
the central area of S. finchii clearly appears elongated and
sub-rectangular (Plate 2, figs. 1–4), while in S. novum it is
rather squared (Plate 2, figs. 5–8). The different stratigraph-
ical ranges reported for S. finchii and S. novum (Bown and
Cooper, 1998; Mattioli and Erba, 1999; Ferreira et al., 2019)
are a further argument to keep these two species separated.

The central-area length and width and their means allow
the differentiation of the large morphotype of Similiscutum
from S. novum but not from S. finchii. The relative propor-
tion of the central area with respect to the coccolith size (ra-
tios “central-area length over coccolith length” and “central-
area width over coccolith width”) and the coccolith elliptic-
ity (ratio “coccolith length over coccolith width”) cannot be
confidently used as diagnostic parameters for differentiating
between these three morphotypes of Similiscutum.

Taking into account only size differences, the very large
morphotype of Similiscutum had been previously considered
to be a big morphotype of S. finchii (a probable ecopheno-
type), since they exhibit a similar optical behaviour. In fact,
in the literature, a differentiation was made between small
and large specimens of S. finchii by several authors (e.g.
Bown and Cooper, 1998; Menini et al., 2019; Chaumeil Ro-
driguez et al., 2022). However, the original diagnosis of S.
finchii (“A species of Biscutum with a large central area and
no spine” (Crux, 1984, p. 168)) does not satisfactorily apply
to the new species described here, which has a central area
smaller than that of S. finchii and a cross structure inside it.
On the basis of a combination of differences of size and of
central-area shape and structure, Similiscutum giganteum sp.
nov. is introduced here. This is also considerably different in
size and geometry form other species of Biscutaceae (for a
synthesis, see Fig. 5).

Taxonomic description

Similiscutum giganteum sp. nov.
Plate 1, figs. 1–9

1969 Palaeopontosphaera crucifera Prins, pl. 2, fig. 10
(nomen nudum).

https://doi.org/10.5194/jm-42-1-2023 J. Micropalaeontology, 42, 1–12, 2023
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Figure 4. The size and geometry of Similiscutum giganteum sp. nov. are compared to similar parameters measured for other Lower Jurassic
Biscutaceae after the dataset of Mattioli et al. (2004).

1969 Palaeopontosphaera veterna Prins, pl. 2, fig. 9
(nomen nudum).

1987 Biscutum finchii Crux, 1984, emend. Bown, 1987a.
Bown (partim), pl. 13, figs. 21–22.

1998 Biscutum finchii (Crux, 1984, emend. Bown, 1987a)
de Kaenel and Bergen, 1993. Bown and Cooper, pl.
4.12, figs. 13–14 (large morphotype).

2002 Biscutum finchii (Crux, 1984, emend. Bown, 1987a)
de Kaenel and Bergen, 1993. Perilli and Comas-
Rengifo, pl. 1, fig. 12.

2006 Similiscutum giganteum Mailliot, p. 234, pl. 1, figs.
1–6, unpublished thesis.

2006 Biscutum finchii (Crux, 1984) Bown, 1987a. Perilli
and Duarte, pl.1, figs. 7–8.

2008 Biscutum finchii (Crux, 1984) Bown, 1987a. Fraguas
et al., pl. 1, fig. 10.

2014 Similiscutum giganteum Mailliot, 2006. Reolid et al.,
fig. 6.

2016 Similiscutum giganteum Mailliot, 2006. da Rocha et
al., fig. 7.9–10.

J. Micropalaeontology, 42, 1–12, 2023 https://doi.org/10.5194/jm-42-1-2023
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Figure 5. In order to effectively compare Similiscutum giganteum sp. nov. to other Lower Jurassic Biscutaceae, the simplified structure in op-
tical microscopes and SEMs (left column), the holotype micrographs (middle column), and the original or emended diagnoses (right column)
are reported. An explanation of abbreviations is as follows: S.a.= Similiscutum avitum; S.c.= Similiscutum cruciulus; S.o.= Similiscutum
orbiculus; S.p.= Similiscutum precarium; S.f.= Similiscutum finchii; S.n.= Similiscutum novum; B.d.=Biscutum dubium; B.g.=Biscutum
grande; B.i.=Biscutum intermedium.

2019 Similiscutum aff. S. finchii (Crux, 1984, emend.
Bown, 1987a) de Kaenel and Bergen, 1993. Menini et
al., pl. 2 (large, SN3.57B)

2019 Similiscutum finchii (Crux, 1984, emend. Bown,
1987a) de Kaenel and Bergen, 1993. Ferreira et al., pl.
2 (Peniche 61).

2022 Large Similiscutum aff. finchii (Crux, 1984, emend.
Bown, 1987a) de Kaenel and Bergen, 1993. Chaumeil
Rodríguez et al., pl. 2, fig. 15.

Derivation of name. From Latin giganteus, gigantic.
Diagnosis. A very large, broadly elliptical to elliptical

species of Similiscutum with a bulky cross spanning the cen-
tral area. The central area generally exhibits a lenticular
shape and is quite reduced compared to the coccolith size.

Holotype. Plate 1, fig. 1 (fig. 1a – CPs: crossed polars,
fig. 1b – PPs: parallel polars).

Type locality. Peniche (Ponta do Trovão section), Portugal.
Type level. Sample Pen08-Do2003 (= base of the “transi-

tion beds” or “couches de passage”=Bed 15a of Mouterde,
1955) in the uppermost Pliensbachian (Emaciatum ammonite
Zone).

Repository: Collections de Géologie de Lyon with the FSL
no. 766528.

Description. This coccolith is caracterised by a modi-
fied radiating placolith structure, similar to S. finchii and S.
novum. The sutures between elements of distal shield often
show important kinking. A robust cross spans the lozenge-

like central area. The lenticular central-area shape is particu-
larly visible in proximal view.

Dimensions. Minimum and maximum measured lengths
are 6.32–9.93 µm (mean is 8.23 µm); width is 5.08–8.73 µm
(mean is 6.91 µm); central-area length is 1.61–3.53 µm (mean
is 2.35 µm); central-area width is 1.31–2.21 µm (mean is
1.78 µm).

Holotype (Plate 1, fig. 1) measurements are 8.10 µm
(length) – 7.01 µm (width).

Range. Late Pliensbachian (Margaritatus ammonite Zone)
to late Toarcian (Meneghinii ammonite Zone) (Ferreira et al.,
2019).

Occurrence. Portugal (Peniche, this work); Spain (Camino
in Perilli and Comas-Rengifo (2002); La Cerradura in Reolid
et al. (2014)); France (Saint-Paul-des-Fonts and Tournadous
in Mailliot (2006); ANDRA HTM-102 borehole in Lorraine
from personal observation by Emanuela Mattioli (2018);
Anse Saint Nicolas in Menini et al. (2019)); Argentina (Pi-
cun Leufu in Bown (1987a), Bown and Cooper (1998) and
Chaumeil-Rodriguez et al. (2022)).

Discussion. The name Similiscutum giganteum was infor-
mally used in Mailliot (2006; PhD thesis) but was never for-
mally published. The same name was informally used in Re-
olid et al. (2014) and da Rocha et al. (2016).

According to biometric data presented in this paper, Sim-
iliscutum giganteum sp. nov. is one of the largest Biscutaceae
of the Lower Jurassic, along with Biscutum grande – how-
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ever, the latter possesses a peculiarly different extinction pat-
tern in optical microscope and a different structure as far
as the inner “collar” is concerned. Bown (1987a) and then
Bown and Cooper (1998) have differentiated between small
and large morphotypes of Similiscutum finchii, with coccol-
ith length ranging from 5.8 to 8.5 µm and coccolith width
ranging from 4.8 to 7.0 µm. The large specimens described
by these authors significantly differ from the original diagno-
sis of Similiscutum finchii because of their reduced central-
area dimensions and more broad elliptical outline of the coc-
colith (pl. 4.12, figs. 13–14). De Kaenel and Bergen (1993)
pointed out an important difference in size between speci-
mens of Similiscutum finchii from Portugal, ranging from 5.5
to 8.0 µm, and specimens from Morocco, as small as 5.0 µm.
Although not shown, it is not excluded that some of the
larger specimens from Portugal noticed by De Kaenel and
Bergen (1993) corresponded to Similiscutum giganteum sp.
nov. Mattioli et al. (2004; p. 16) stated that the size range
of Similiscutum finchii, as evidenced by biometrics, “. . . falls
at the small end of the range of sizes reported in the litera-
ture. . . ”, with a majority of specimens ranging between 4.0
and 5.1 µm. The specimens of Similiscutum finchii coming
from Portugal and measured in the present work are indeed
larger than in other papers, ranging from 4.28 to 6.17 µm,
with a mean at 5.23 µm. The presence of over-calcified, ro-
bust coccoliths seems to be a common pattern in Peniche (da
Rocha et al., 2016). However, the large S. finchii mentioned
by Bown (1987a), Bown and Cooper (1998) and de Kaenel
and Bergen (1993) rather corresponds to Similiscutum gigan-
teum sp. nov.

Similiscutum giganteum sp. nov. is also easily distin-
guished from other Similiscutum because of its peculiar,
lozenge-like central-area shape, visible in both optical-
microscope and SEM images (Plate 1, figs. 4–6 and 8–
9). Similiscutum novum generally exhibits a small, square
to sub-rectangular central-area shape in optical microscopes
(Plate 2, figs. 5–8). Similiscutum finchii usually displays a
sub-rectangular to rectangular, elongated central-area shape
(Plate 2, figs. 1–4). Similiscutum giganteum sp. nov. also pos-
sesses a robust cross in its central area visible in optical mi-
croscopes (Plate 1, figs. 1a, 3a, 4b, 5a) and SEMs (Plate 1,
figs. 7 and 8). Although this structure can be (partially) bro-
ken (e.g. Plate 1, fig. 8), its insertion points on the inner part
of the central area are generally well visible. The occurrence
of a cross in the central area is a diagnostic parameter for
the characterization of this species. The structure of the cen-
tral area is different for the other Similiscutum species. In the
description of Similiscutum novum (Bown, 1987a; p. 41), it
is mentioned that “. . . the central area of the proximal shield
is filled with granular calcite forming a funnel-like structure
which protrudes as the spine/tube on the distal side. Only
rarely is the central, hollow tube found as a fully developed
spine, and this may represent a dimorphic feature or simply
be due to preservation. . . ”. The original diagnosis of Similis-
cutum finchii (Crux, 1984; p. 168) reports “. . . a species of

Biscutum with a large central area and no spine; the central
area is filled with irregular granular calcite. . . ”. The emended
diagnosis of Bown (1987a; p. 42) states that “. . . the cen-
tral area is filled with granular elements. . . ”. De Kaenel and
Bergen (1993; p. 877) report for S. finchii that “. . . in cross-
polarized light, a bright transverse bar is often observed when
specimens are oriented 45◦ to the polarizing direction; this
optical feature results from a thickening of the central plate
elements. . . ”. Finally, Mattioli et al. (2004; p. 25) noticed
that the central area of S. finchii “. . . can be crossed by sim-
ple structures. . . ”. However, the occurrence of a cross in the
central area of S. finchii is never mentioned in the literature.

Differentiation. Similiscutum giganteum can be distin-
guished from S. finchii and S. novum by its larger size and
by the occurrence of a well-developed cross in the lenticu-
lar central area. Similiscutum giganteum can be distinguished
from the large species Biscutum grande by its uni-cyclic dis-
tal shield, by its somehow larger size, by the existence of
kinking sutures on the distal shield elements and, especially,
by the absence of a typical very bright inner tube cycle and
of the bridge structure which spans the central area of B.
grande. The latter may sometimes be characterized by a well-
developed cross in its central area, as shown by Menini et
al. (2019) (plate 2, LAL-18).

5 Conclusion

Since the 90s, the Jurassic Biscutaceae have been the object
of taxonomic revisions, with the introduction of a new genus
and several species, which allowed a better biochronological
subdivision of the Jurassic period. Since then, the first occur-
rence of Similiscutum has been used to define the lowermost
nannofossil zone of the Pliensbachian stage, and this event
is now used in the Geologic Time Scale 2020. This paper
reports on biometric analyses performed on three species of
Similiscutum, namely S. novum, S. finchii and a new, very
large morphotype of Similiscutum recorded in upper Pliens-
bachian and Toarcian strata. Because of morphological plas-
ticity shown by S. finchii, which presents small and large
morphotypes, this new and very large Similiscutum was er-
roneously attributed to S. finchii. In fact, as shown by our
new biometric data, the original diagnosis of S. finchii does
not apply to this taxon that has to be considered as a new
species. On the basis of combined differences of sizes and of
central-area shape and structure, a new taxon, Similiscutum
giganteum sp. nov., is thus introduced here for designating
very large coccoliths, which represent amongst the largest
known Jurassic Biscutaceae.

Data availability. All the slides containing nannofossils studied
and illustrated in this paper are stored in the Collections de Géolo-
gie de Lyon Repository (France) with the label FSL and a number.
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the Supplement.
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