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FIGURE 26. A-G) Rotalia trochidiformis. A: uncentered axial section. B: centered axial sections. C-D: uncentered axial sections. E: section perpendicular
to coiling axis. F-G: centered axial sections. Specimen A: sample | 4; B: sample SC 1; C: sample SC 32; D: sample | 51; E: sample G 48; F: sample |
54 and G: sample G 23. H-O) Medocia blayensis. H: section perpendicular to coiling axis. |: oblique axial section. J, K: oblique peripheral sections. L:
sections perpendicular to coiling axis. M: oblique section. N, O: oblique sections perpendicular to coiling axis. Specimen H: sample G 58; |: sample
G 60; J-L, N, O: sample | 50 and M: sample G 16. P-S) Neorotalia litothamnica. P, R: oblique sections perpendicular to coiling axial. Q, S: oblique
axial sections. Specimen P: sample | 12; Q: sample G 3; R: sample | 2 and S: sample G 19. Abbreviations: pr: proloculus; up: umbilical plate; ump:
umbilical pile; fol: folia.
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its biostratigraphic context ( ; 4). Summarizing, the
biostratigraphic range of this species is early Lutetian to
Priabonian (SBZ13-SBZ20).

Family: Chapmaninidae THALMANN, 1938

GENUS Chapmanina suyvEestri, 1905

Type species. Chapmanina gassinensis SILVESTRI, 1905

Chapmanina gassinensis SILVESTRI, 1905

1973 Chapmanina gassinensis (Silvestri). Deloffre
and Hamaoui, pl. 11, fig. 8.

1975  Chapmanina gassinensis (Silvestri). Colom, p.
239, pl. 27, fig. 2; text-figs. 85.5-7

1979  Chapmanina gassinensis (Silvestri). Drobne et
al, pl. 3, figs. 7 and 8

1994 Chapmanina gassinensis (Silvestri 1905).
Pignatti, pl. 3, fig. 8

2000 Chapmanina gassinensis (Silvestri).
Sirel, pl. 3, fig. 14

2001 Chapmanina gassinensis Silvestri 1905.
Romero, p. 192-193; pl. 18, figs. 1-7; pl. 19, figs. 1-9

2003 Chapmanina gassinensis (Silvestri, 1931).

Sirel, p. 305; pl. 8, fig. 17

Material. This species is present in the Sierra Caballera
section ( ).

Remarks. Only a non centered longitudinal section was
available. Test of conical morphology. The neanic stage
displays a uniserial arrangement of the chambers which are
connected by crosswise stolons.

Age. According to Romero (2001) and Sirel (2003) the
biostratigraphic range of this species is Bartonian-Priabonian
(SBZ17-SBZ20). This species belongs to sample SC 23 (

) which occurs below beds with Nummulites crassus (N.
sordensis-N. crassus Zone), indicating middle Lutetian 2 or
SBZ15. Thus, the biostratigraphic range of this species extends
from middle Lutetian 2 (SBZ15) to Priabonian (SBZ20).

Taxa Excluded from the Family ROTALIIDAE by
Hottinger (2014)

GENUS Neorotalia BERMUDEZ, 1952
Type species: Rotalia mexicanai NUTTALL, 1928

Neorotalia litothamnica (UHLIG, 1886)

2014 Neorotalia litothamnica (Uhlig, 1886).
Hottinger, pl. 8.2

Material. This species is present in the Gabardiella and
Isuela sections ( ;).

Description. Test with trochospiral growth and lenticular
morphology. The dorsal and ventral sides show large plugs
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and piles distributed from the polar and umbilical zones to
the periphery. The length for 15 chambers, measured in a
section perpendicularly to the coiling axis, is 1.2mm.

Age. According to Hottinger (2014) the biostratigraphic
range of this species is SBZ13-SBZ14 (early-middle
Lutetian 1). In the material studied this species is associated
with Alveolina callosa , 4. ospiensis and A. stipes (samples
G 3 and G 19; ), indicating early Lutetin (A. stipes
Zone) or SBZ13. The presence of N. litothamnica in
SBZ14 is justified by its occurrence between samples with
Nummulites aspermontis and N. beneharnensis ( ),
indicating middle Lutetian 1.

Family: Nummulitidae DE BLAINVILLE, 1825
Subfamily: Nummulitinae DE BLAINVILLE, 1825
GENUS Assilina D’ ORBIGNY, 1839
Type species: Assilina depressa D’ORBIGNY, 1850

Assilina spira abrardi SCHAUB, 1981

1963 Assilina spira (De Roissy). Schaub, p. 294, fig. 5

1966  Assilina spira. Schaub, fig. 1

1981  Assilina spira abrardi n. ssp.. Schaub, p. 202;
fig. 114; pl. 78, figs. 6, 11-20; pl. 79, figs. 1-16; pl. 80, figs.
1-13; tbl. 16, fig. i

2012a Assilina spira abrardi Schaub, 1981.
Rodriguez-Pint6 et al., on-line Supplementary Material,
pl. 1, figs. 1-3, pl. 2, figs. 30-31

Material. This species is present in the Gabardiella,
Isuela and Sierra Caballera sections ( ).

Description. Micro- and megalospheric forms with
planispiral and evolute growth, showing a lenticular flattened
morphology and rounded periphery. Diameter is 18.5mm
for 11 whorls. In both generations the ornamentation
is formed of spiral and septal ridges and granules at the
polar zones and over the septal ridges in the inner whorls.
Slightly irregular spiral growth. Marginal cord thin, varying
in thickness from 1/4 the chamber’s height in the external
whorls to 1/5 in the inner whorls. Chambers higher than
long. The septa are straight and slightly curved backwards
at the top of the chambers. The septa distribution is regular
in the inner whorls and irregular in the outer ones. The
diameter of the megalospheric forms is around 8.2-8.5mm
for 5 whorls. The proloculus of the megalospheric forms
is 420-680um in diameter. Further measurements of the
equatorial section of megalospheric forms in

Age. This species is associated with Alveolina stipes
(sample I 7; ) and with Nummulites lehneri (samples
G 4 and SC 16; ; ), indicating early Lutetian (A.
stipes and N. laevigatus-N. obesus zones) or SBZ13.
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GENUS Nummulites LAMARCK, 1801
Type species: Camerina laevigata BRUGUIERE, 1792

Nummulites lehneri SCHAUB, 1981

1981 Nummulites lehneri n. sp. Schaub, p. 97; fig.
81; pl. 11, figs. 13-27; tbl. 4, fig. a

2012a Nummulites lehneri Schaub, 1981.
Rodriguez-Pintd et al., on-line Supplementary Material,
pl. 1, figs. 10-15; pl. 2, figs. 1-5

Material. This species is present in the Gabardiella and
Sierra Caballera sections ( 3 9).

Description. The microspheric forms show a lenticular
morphology and an acute periphery. Diameter 5.7-6.2mm
for 10 whorls, 10.7mm for 16 whorls with a thickness of
4.5mm. Spiral growth regular and divided in three zones,
the first zone formed of 4-5 tightly coiled whorls, the

FIGURE 27. A-L) Assilina spira abrardi. A: external view, microspheric
form. B: equatorial section, microspheric form. C-D: equatorial
sections, megalospheric forms. E: drawings on photography, equatorial
section, microspheric form. F: equatorial sections, megalospheric
forms. G-H: external view, megalospheric forms. I-L: drawings on
photography. |: external view, microspheric form. J-K: equatorial
sections, megalospheric forms. L: external view, megalospheric form.
All specimens from sample G 5.
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second zone formed of 5-6 looser whorls and the third zone
is poorly developed and formed only of 1-2 tight whorls.
Chambers are isometric except in the external whorls,
where they are slightly longer than high. Ornamentation
composed of sinuous filaments bearing granules. Marginal
cord thin. Septa inclined. The megalospheric forms show
a lenticular morphology. The diameter of the test is 3.5-
4.0mm and the thickness of the test is 2.5mm for 4-5 whorls.
Ornamentation similar to the one in the microspheric
forms. Chambers with rhomboidal outline mainly longer
than high. Septa inclined, some slightly curved backwards
at the top. Proloculus is 380-440ym in diameter. The
equatorial section in megalospheric forms shows the values
listed in

Age. This species is associated with Assilina spira
abrardi (samples G 4 and SC 16; ; ), indicating
early Lutetian (A. spira abrardi and N. laevigatus-N. obesus
zones) or SBZ13.

Nummulites aspermontis SCHAUB, 1981

1981 Nummulites aspermontis n. sp. 1981. Schaub,
p. 104, fig. 85; pl. 13, figs. 24, 26-37; tbl. 4, fig. n

2012a Nummulites aspermontis Schaub,
1981. Rodriguez-Pinté et al., on-line Supplementary
Material, pl. 1, figs. 4-6; pl. 2, figs. 6-10

Material. This species is present in the Isuela section

( )-

Description. Microspheric forms of middle size, lenticular
morphology and acute periphery. Diameter around 10.2mm
for 14-15 whorls. Ornamentation formed of meandriform
filaments and granules on and between the filaments. Spiral
growth divided in three zones, the first zone comprising 4-5
tightly coiled whorls, the second zone comprising 9-10 looser
and regular whorls, and the third zone comprising 1-3 tight
whorls. Marginal cord thick, approximately 1/2 of the height
of the chambers. Megalospheric forms with a morphology
and an ornamentation similar to that of the B-forms. Spiral
growth is regular with diameters of 3.4-4.0mm for 4 whorls
and 4.0-4.3mm for 5 whorls. The thickness of the marginal
cord is 1/2-1/3 of the chamber height. Proloculus is 400-
680pm in diameter. The equatorial section in megalospheric
forms shows the values in

In both generations the septa are inclined and curved.
In the external whorls of the microspheric forms particular
septa may be undulate. The chambers are rhomboidal in
morphology, isometric in the inner whorls, longer than high
in the other whorls.

Remarks. N. aspermontis shows the marginal cord
thicker, the distribution of chambers more regular, the
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FIGURE 28. A-L) Nummulites lehneri. A: equatorial section, microspheric form. B: external view, microspheric form. C-K: equatorial sections,
megalospheric forms. L: external view, megalospheric form. All specimens from sample G 5. M-U) Nummulites aspermontis. M: equatorial section,
microspheric form. N-S: equatorial sections, megalospheric forms. T, U: external view, megalospheric forms. All specimens from sample | 8. V-B’)
Nummulites beneharnensis. V-W: equatorial sections, megalospheric forms. X: equatorial section, microspheric form. Y-A": equatorial sections,
megalospheric forms. B’: external view, megalospheric form. All specimens from sample | 18. C'-L') Nummulites crassus. C': equatorial section,
microspheric form. D’: external view, microspheric form. E'-J’: equatorial sections, megalospheric forms. K': external view and L: axial section,
megalospheric form. All specimens from sample SM 4. M’-Q") Nummulites tavertetensis. M’: equatorial section, microspheric form. N'-P’: equatorial
sections, megalospheric forms. Q': external view, megalospheric form. All specimens from sample SM 4. R’-X") Nummulites aturicus. R’-S': equatorial
section, megalospheric forms. T': equatorial section, microspheric form. U’-V’: equatorial section, megalospheric forms. W’, X': external views,
megalospheric forms. Specimens R’-T’, W: sample SC 39 and U’, V', X": sample SC 50.
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septum inclined and curved backwards at the top and the
granules less dense on the surface than N. beneharnensis.

Age. This species is found associated with M.
beneharnensis (sample 1 8; ), indicating middle
Lutetian 1 (N. gratus-N. beneharnensis Zone) or SBZ14.

Nummulites beneharnensis DE LA HARPE, 1926

1981 Nummulites beneharnensis De La Harpe,
1926. Schaub, p.86; fig. 76; pl. 12, figs. 33-44; pl. 13, figs.
1-22, 25; tbl. 2 fig. k

2012a Nummulites beneharnensis De La
Harpe, 1926 Rodriguez-Pint6 et al., on-line Supplementary
Material, pl. 1, figs. 7-9, pl. 2, figs. 11-15

Material. This species is present in the Santa Marina
and Isuela sections ( ;).

Description. Microspheric forms show an inflated
lenticular morphology and rounded periphery. Diameter
13.3mm, thickness 4.8mm for 20 whorls. Ornamentation
formed of meandriform filaments and granules on and
between the filaments. Spiral growth divided in three zones.
The first zone comprising 4-5 tightly coiled whorls, the
second zone comprising 9 looser and irregular whorls, and
the third zone comprising 1-2 tight whorls. Megalospheric
forms of inflated lenticular morphology. Diameter 4.0-
4.3mm and thickness 2.2mm for 5 whorls. Ornamentation
formed of sinuous filaments and granules on and between the
filaments. Proloculus is 400-460xm in diameter. Equatorial
section in megalospheric forms shows values as in

In both generations the septa are inclined and curved, in
the external whorls of the microspheric forms some septa
can be undulate. Chambers are rhomboidal, isometric in the
inner whorls, and longer than high in the rest of the whorls.
Irregular spiral growth. Thin marginal cord, representing
1/5 and 1/3 of the height of the chambers.

Remarks. N. beneharnensis differs from N. aspermontis
in the tighter spiral growth, thinner marginal cord and
denser granules on the surface.

Age. This species occurs along with N. aspermontis
(sample I 8 and T 18; ) and N. boussaci (sample
SM 1; ), indicating middle Lutetian 1 (N. gratus-N.
beneharnensis Zone) or SBZ14.

Nummulites crassus BOUBEE, 1831

1963 Nummulites crassus Boubée. Schaub, p. 286-
294; fig. 3

1972 Nummulites crassus Boubée. Blondeau, P 81,
161; pl.34, fig. 5

Geologica Acta, 19.7, 1-64, I-XVII (2021)
DOI: 10.1344/GeologicaActa2021.19.7

Systematics of Lutetian larger foraminifera, South Pyrenean Basin

1981  Nummulites crassus Boubée, 1831. Schaub, p.
91; fig. 78; pl. 19, figs. 9-24; tbl. 3, fig. c

1984 Nummulites crassus Boubée. Serra-Kiel, p.
128-133; pl. 13, figs. 9-12; pl. 14, figs. 1-5; figs. 4.155-158,
4.160-162

Material. This species is present in the Santa Marina,
Sierra Caballera, La Foz de Escalete and La Pena sections

( ;3 9-7).

Description. Microspheric forms of middle-large size,
lenticular morphology and rounded periphery. Diameter
16.8mm and thickness 5.9mm for 20 whorls. Spiral
growth divided in three zones; first zone comprising 5
tight whorls, second zone comprising 12-14 looser whorls
and third zone formed of 2-3 very tightly closed whorls.
Megalospheric forms of lenticular morphology. Diameters
4.4-5.3mm and thickness 2.4mm for 6 whorls. For 7 whorls
the diameter can reach 5.5mm and the thickness 2.7mm.
Proloculus is 500-720pm in diameter. Equatorial section in
megalospheric forms shows values as in

In both generations chambers changes from isometric
in the inner whorls to longer than high in the other whorls.
Ornamentation formed of meandriform filaments and
granules on and between the filaments. Spiral growth
regular. Thickness of the marginal cord is 1/2 or more of
the height of the chambers. Septa inclined, slightly curved
backwards at the top and sinuous in the external whorls.

Remarks. N. crassus differs from N. aturicus and N.
deshayesi in the thicker marginal cord and in the spiral
growth being more regular.

Age. This species is a biomarker of the middle Lutetian
2 according to Schaub (1981). In the material studied this
species is associated with N. aff. deshayesi (samples SC
38 and E 28; ; 0), indicating middle Lutetian 2 (N.
sordensis-N. crassus) or SBZ15.

Nummulites tavertetensis REGUANT AND CLAVELL, 1967

1967 Nummulites tavertetensis n. sp. Reguant and
Clavell, p. 45, 46; pl. 1

1967  Nummulites tavertetensis Reguant and Clavell,
1967. Reguant, p. 269-270; pl. 36

1981  Nummulites tavertetensis Reguant and Clavell,
1967. Schaub, p. 104; pl. 22, figs. 29, 37-45; pl. 23, figs.
1-8, 10-19

1984  Nummulites tavertetensis Reguant and Clavell,
1967. Serra-Kiel, p. 94-100; pl. 11, figs. 1-9; figs. 4.94-97,
4.99-101.

Material. This species is present in the Santa Marina
section ( ).
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Description. Microspheric forms of middle-large size,
inflated lenticular morphology with rounded periphery.
Diameter 14.2mm for 20 whorls. Spiral divided in three
zones; first zone comprising 5 tight whorls, second zone
comprising 10-12 looser whorls and third zone formed of
4-5 very tightly closed whorls. Megalospheric forms of
inflated lenticular morphology. with Diameter 3.8-4.2mm
for 4-5 whorls. Proloculus is 520-620um in diameter.

Systematics of Lutetian larger foraminifera, South Pyrenean Basin

Equatorial section in megalospheric forms shows values as
in

In both generations the chambers change from
isometric in inner whorls to longer than high in the other
whorls. Ornamentation formed of meandriform filaments
and granules on and between the filaments. Spiral growth
irregular. Thickness of the marginal cord is around 1/3

TABLE 1. Measurements of the ecuatorial section of Assilina spira abardi

Whorl (n°) 1 2 3 4 5
Radius (mm) 0.8-1.1 1.4-1.8 1.2-2.6 29-3.7 4.0-4-5
Septa (n°) 7-8 19-24 43-50 68-79 92-118
TABLE 2. Measurements of the ecuatorial section of Nummulites leheneri
Whorl (n°) 1 2 3 4 5
Radius (mm) 0.6-0.9 1.0-1.2 1.4-1.9 1.6-2.0 2.0
Septa (n°) 7-9 17-26 48-52 71-75 77
TABLE 3. Measurements of the ecuatorial section of Nummulites aspermontis
Whorl (n°) 1 2 3 4 5
Radius (mm) 0.7-0.9 1.2-1.5 1.5-1.9 1.8-2.1 21-2.3
Septa (n°) 6-9 16-23 33-43 55-72 85-88
TABLE 4. Measurements of the ecuatorial section of Nummulites beneharnensis
Whorl (n°) 1 2 3 4 5
Radius (mm) 0.7-0.8 1.1-1.2 1.3-1.5 1.7-1.9 1.9-2.2
Septa (n°) 6-9 19-27 39-41 57-83 84-94
TABLE 5. Measurements of the ecuatorial section of Nummulites crassus
Whorl (n°) 1 2 3 4 5 6
Radius 0.6-1.0 1.0-1.5 1.5-1.9 1.9-2.3 21-2.6 2.5-2.6
(mm)
Septa (n°) 6-9 16-27 32-45 51-82 70-90 105-107
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of the height of the chambers. Septa inclined and curved
backwards at the top.

Age. This species occurs associated with N. deshayesi
(sample SC 50; ), indicating late Lutetian (N. herbi-N.
aturicus Zone) or SBZ16.

Nummulites aff. deshayesi D’ ARCHIAC AND HAIME, 1853

2012a Nummulites aff. deshayei d’Archiac
and Haime, 1853. Rodriguez-Pint6 et al, on-line
Supplementary Material, pl. 1, figs. 16-19; pl. 2, figs. 18-21

Material. This species is present in the Isuela, Sierra
Caballera, La Foz de Escalete, La Pena, Murillo and
Villalangua sections ( ).

Remarks. This species shows similarities to N.
deshayesi described thereafter and is considered here to be
its phylogenetic predecessor. It differs from N. deshayesi in
the smaller parameters of the test.

Age. This species is associated with N. crassus
(sample SC 38; ), indicating middle Lutetian 2 (N.
sordensis-N. crassus Zone) or SBZ15.

Nummulites deshayesi D’ ARCHIAC AND HAIME, 1853

1981 Nummulites deshayesi D’Archiac and Haime,
1853. Schaub, p. 88; fig. 76; pl. 15, figs. 1-19; tbl. 2, fig. |

2012a Nummulites deshayesi D’Archiac
and Haime, 1853. Rodriguez-Pinté6 et al, on-line
Supplementary Material, pl. 1, figs. 20-23; pl. 2, figs. 26-29

Material. This species is present in the Santa Marina,
Isuela, Sierra Caballera, La Foz de Escalete, La Pena and
Villalangua sections ( ; ;9.

Description. Microspheric forms of large size, inflated
lenticular morphology and rounded periphery. Diameter
of the test 17.4mm for 32 whorls, 14.2mm for 22 whorls
and 13.8mm for 17 whorls. The thickness is 1.75mm
for 22 whorls. Spiral growth divided in three zones, with
the first zone comprising 5-7 tight whorls, the second
zone comprising 16-18 looser whorls and the third
zone comprising 10 or more very tightly-closed whorls.
Megalospheric forms of inflated lenticular morphology.
For 6 whorls the diameter of the test is 4.62-5.20mm and
the thickness 2.7-2.8mm, and for 7 whorls the diameter
can reach 5.8mm. Proloculus is 550-720pm in diameter.
Equatorial section in megalospheric forms shows values as
in

In both generations the chambers change from isometric
in the inner whorls to longer than high in the other whorls.
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Ornamentation formed of meandriform filaments and
granules on and between the filaments. Spiral growth quite
regular. Marginal cord thin. Septa inclined and curved
backwards at the top.

Remarks. This species differs from Nummulites
aff. deshayesi by having a larger size and by the higher
morphological variability in the microspheric forms, from
lenticular to spherical. The proloculus of the megalospheric
forms is also larger in this species than in N. aff. deshayesi.

Age. This species is associated with N. aturicus (sample
SC50; ), indicating late Lutetian (N. herbi-N. aturicus
Zone) or SBZ16.

Nummulites perforatus (MONTFORT, 1808)

1938 Nummulites aturicus Joly and Leymerie.
Flandrin, p.64- 66; pl. 6, figs. 20-28
1938 Nummulites rouaulti D’Archiac and Haime.

Flandrin, p. 66; pl. 7, figs. 35-46,

1962  Nummulites perforates, Schaub, p. 327: fig. 7

1963 Nummulites perforates (Montfort, 1808).
Schaub, p. 286-294, 290: figs. 2 and 7

1963 Nummulites perforatus (Montfort). Bieda, p.
193; pl. 13; pl. 15, figs. 6-8

1964  Nummulites perforatus (Montfort). Kecskeméti,
pl. 11, fig. 2

1967  Nummulites perforatus (Montfort). Nemkov, p.
181-185; pl. 21, figs. 6-8; pl. 22, figs. 1-7

1971 Nummulites perforatus (Montfort). Ferrer, p.
34; pl. 4, figs. 1-5

1972 Nummulites perforatus (Montfort). Kecskeméti
and Vanova, p. 131-133; pl. 29, figs. 8-9; pl. 30, figs. 1, 6;
pl. 31, figs. 1-2; pl. 32, figs. 1-2

1972 Nummulites perforatus (Montfort). Blondeau,
p. 15,23, 25,27, 39, 54-56, 63, 82, 88, 90, 94, 102, 161; pl.

34, figs. 6-11
1973 Nummulites perforatus (Montfort). Kecskeméti,
p- 38-39; pl. 2

1975 Nummulites perforatus (Montfort). Bombita,
p. 165; pl. 34, figs. 6-11

1976 Nummulites perforatus (Montfort). Rahaghi
and Schaub, p. 775; pl. 4, fig. 5; pl. 5, fig. 1

1977  Nummulites perforatus perforatus (Montfort,
1808), Nemkov and Vanova, pl. 24, figs. 5-7

1981 Nummulites perforatus (Montfort, 1808).
Schaub, pp. 88-90; figs. 76, 77; pl. 17; pl. 18; pl. 19, figs.
1-8; tbl. 2, fig. m

1984 Nummulites perforatus (Montfort, 1808).

Serra-Kiel, p. 124-128; figs. IV-148-IV-150; pl. 23, figs.
1-7; pl. 24, figs. 1-3.

2013 Nummulites perforatus (Montfort, 1808).
Costa et al., on-line Supplementary Material, Figs. A10
(6-10)
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FIGURE 29. A-L) Nummulites aff. deshayesi. A: equatorial section, microspheric form. B-E: equatorial sections, megalospheric forms. F: external view,
megalospheric form. G: axial sections, megalospheric forms. H-K: equatorial sections, megalospheric forms. L: axial sections, megalospheric forms.
Specimens A-D: sample | 52; E-F, H-K: sample E 30 and G, L: from sample SC 38. M-U) Nummulites deshayesi. M: equatorial section, microspheric
form. N: axial section, microspheric form. O-S: equatorial sections, megalospheric forms. T: external view, megalospheric form. U: axial section,
megalospheric form. Specimens M, O, P: sample | 54; N, Q, R, T, U: sample SC 50 and S: sample SM 5. V-D’) Nummulites perforatus. V: equatorial
section, microspheric form. W-C': equatorial sections, megalospheric forms. D': external view, megalospheric form. All specimens from sample SM 6.
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Material. This species is present in the Santa Marina
section ( ).

Description. Microspheric forms of large size, inflated
lenticular to spherical morphology and rounded periphery.
Diameter of the test is 22mm for 42 whorls, 12.5mm for
22 whorls and 8.8mm for 17 whorls. Spiral growth divided
in three zones; the first zone comprising 9-10 tight whorls,
the second zone comprising 14-17 looser whorls and the
third zone formed of at least 20 very tightly closed whorls.
Megalospheric forms of inflated lenticular morphology.
For 6-7 whorls the diameter of the test is 6.4-6.75mm and
the thickness 3.2-3.4mm, and for 7 whorls the diameter can
reach 6.85mm. Proloculus is 960-1.280xm in diameter.

In both generations the chambers change from isometric
in the inner whorls to longer than high in the other whorls.
Ornamentation formed of meandriform filaments and
granules on and between the filaments. Spiral growth
almost regular. Marginal cord thin. Septa inclined and
curved backwards at the top.

Remarks. This species differs from N. aturicus in the
thinner marginal cord, the more irregular spiral growth,
the larger diameter of the proloculus and the higher
morphological variability in the microspheric forms, which
ranges from inflated lenticular to flattened lenticular.

Age. In the study area this species occurs in the Arguis
Fm. (sample SM 6; ). According to Schaub (1981) this
species is a biomarker of the N. brongniarti-N. perforatus
Zone, early Bartonian, or SBZ17.

Nummulites boussaci ROZLOZSNIK, 1924

1929  Nummulites Boussaci Rozlozsnik. Rozlozsnik,
p. 161; pl. 4, figs. 7, 9; pl. 6, fig. 9

1981 Nummulites boussaci Rozlozsnik. Schaub, p.
111-112; pl. 32, figs 9, 20, 21, 23, 23-31, 35-39, 41-46, 49,
50; pl. 33, figs. 1-13, 15, 16; pl. 34, figs. 1-11; table 5, fig. g

Material. This species is present in the Santa Marina
section ( ).

Description. Microspheric forms of inflated lenticular
morphology. Diameter 12.7mm for 15 whorls. Spiral
growth regular. Marginal cord thick. Septa inclined, slightly
flexuous and curved backwards at the top. Megalospheric
forms of lenticular morphology with a diameter around
2.8mm for 3 whorls. Ornamentation consisting of large
granules in spiral distribution. Chambers are first isometric
and change to longer than high in later growth stages.

Age. Thisspeciesisassociated with N. beneharnensis
(samples SM 1 and SM 2; ), indicating middle
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Lutetian 1 (N. gratus-N. beneharnensis Zone) or
SBZ14.

Nummulites aff. bullatus AzzAROLI, 1952

1981 Nummulites aff. bullatus Azzaroli, 1952.
Schaub, p. 125; pl. 49, figs 25a-b
2012a Nummulites bullatus Azzaroli, 1952.

Rodriguez-Pint6 et al., on-line Supplementary Material,
pl. 2, figs. 22, 23

Material. This species is present in the Isuela section

( )-

Description.  Microspheric  forms not  found.
Megalospheric forms of flattened lenticular morphology
and sharp periphery. Test small with a diameter of 2.3-
2.7mm for 3 whorls. Ornamentation formed of granules
in spiral distribution on filaments, that form an irregular
network more pronounced in the polar zone. Spiral growth
regular. Proloculus is 200-250pm in diameter. Chambers
isometric in early growth stages and longer than high in
later growth stages. Septa straight and curved backward
on the chamber roof. Equatorial section shows values as
in

Remarks. A similar species was described by Schaub
(1981) from middle Lutetian rocks from the South
Pyrenean Basin (p. 125, op. cit.). This species differs from
N. bullatus in the larger size of the proloculus and in the
thicker marginal cord.

Age. This species occurs associated with N. aff.
deshayesi (sample 1 52; ), indicating middle Lutetian
2 (N. sordensis-N. crassus Zone) or SBZ15.

Nummulites migiurtinus AZZAROLI, 1952

1952 Nummulites migiurtinus n. sp., Azzaroli, p.
120; pl. 10, figs. 1-4

1981 Nummulites migiurtinus Azzaroli, 1952.
Schaub, p. 135; pl. 53, figs. 7-16, 20, 21; tbl. 14, fig. o

2012a Nummulites migiurtinus Azzaroli,

1952. Rodriguez-Pinté et al, on-line Supplementary
Material, pl. 2, figs. 24 and 25

Material. This species is present in the Santa Marina,
Isuela, Sierra Caballera, La Foz de Escalete, La Pena and
Murillo de Gallego sections ( ;4 5).

Description. Microspheric forms not found.
Megalospheric forms of small size, biconical in
morphology and sharp periphery. Diameter 2.5mm and
thickness 1.3mm for 5-6 whorls. Ornamentation formed
of one large granule at the polar zone and radial slightly
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FIGURE 30. A-C) Nummulites boussaci. A: equatorial section, microspheric form. B: equatorial section, megalospheric form. C: external view,
megalospheric form. All specimens from sample SM 2. D-F) Nummuilites aff. bullatus. D, E: equatorial sections, megalospheric forms. F: external
view, megalospheric form. All specimens from sample | 52. G-H) Nummulites migiurtinus. G: equatorial section, megalospheric form. H: external
view, megalospheric form. Specimens from sample | 18. I-J): Nummulites praediscorbinus. |: equatorial section, megalospheric form. J: external
view. Specimen from sample | 7. K-R) Nummulites praepuschi. K-O: centered slightly oblique equatorial sections, megalospheric forms. P-Q:
subequatorial section. R: centered axial section, megalospheric form. All specimens from sample M 24. S-U) Nummulites beaumonti. S: equatorial
section. T: axial section. U: equatorial section. All specimens megalospheric forms. Specimen S: sample E 40, T: sample P 29 and U: sample | 50.
V-W) Nummulites biarritzensis. V: equatorial section, microspheric form. W: equatorial section, megalospheric form. Specimens from sample CF 5.

sinuous filaments. Spiral growth regular. Proloculus is 90-
140pm in diameter. Chambers begin being isometric and
change to higher than long. Straight and backward curved
septa on chamber roof.

Age. The biostratigraphic range of this species extends
from SBZ13 to SBZ14. In SBZI13 this species occurs
intercalated with samples of A/veolina callosa (sample SC
8; Fig. 5), indicating early Lutetian (A. stipes Zone). The
SBZ14 is characterized by the association of N. migiurtinus
with N. aspermontis and N. beneharnensis (samples I 18
and SM 3; Figs. 2; 4), indicating middle Lutetian 1 (N.
gratus-N. beneharnensis Zone).

Nummulites praediscorbinus SCHAUB, 1981

Fig. 301-]

1981 Nummulites praediscorbinus n. sp. Schaub,
133; pl. 52, figs. 28-50; tbl. 14, fig. |

2012a Nummulites praediscorbinus Schaub,
1981. Rodriguez-Pinté et al, on-line Supplementary
Material, pl. 2, figs. 16 and 17

Material. This species is present in the Isuela section (Fig. 4).
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Description.  Microspheric  forms not  found.
Megalospheric forms of biconical morphology and sharp
periphery. Diameter 1.9mm and thickness 2mm for 4-5
whorls. Ornamentation composed of one large granule at
the polar zone and radial filaments. The diameter of the
proloculus is around 150pm. Spiral growth tight and regular.
The thickness of the marginal cord equals the height of the
chambers. Chambers isometric or slightly higher than long.

Age. This species occurs associated with N. aspermontis
and N. beneharnensis (sample 1 8; Fig. 4), indicating early
Lutetian (A. stipes and A. spira abrardi zones) or SBZ13.

Nummulites praepuschi SCHAUB, 1981

Fig. 30K-R

1981 Nummulites praepuschi n. sp. Schaub, p. 165;
fig. 100; pl. 61, figs. 1-5; tbl. 8, fig. e

Material. This species is present in the Murillo de
Gallego section (Fig. 8).

Description. Although megalospheric forms have
only been studied in non-oriented sections, the following
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features were observed. Regular spiral growth. Isometric
chambers with curved septa. Diameter of the proloculus
between 540-600xm. Ornamentation formed of granules
in spiral distribution on the marginal cord and filaments
forming a subreticular network.

Age. This species occurs in the Murillo de Gallego
section (sample M 24; ). According to Schaub (1981)
it characterizes the late Lutetian (N. herbi-N. aturicus
Zone) or SBZ16.

Nummulites beaumonti D’ ARCHIAC AND HAIME, 1853

Fig. 30S-U

1952 Nummulites Beaumonti d’Archiac and Haime.
Azzaroli, P 121; PL. 9, FIG. 3, 6, 12 AND 13.

1981 Nummulites beaumonti d’Archiac and Haime,
1853. Schaub, p. 135; pl. 53, figs. 17-19, 22-25; tbl. 14 p

1995 Nummulites beaumonti d’Archiac and Haime,
1853. Racey, p. 34; pl. 5, figs. 15-17, and 19.

2013 Nummulites beaumonti d’Archiac and Haime,
1853. Serra-Kiel in Costa et al.,, on-line Supplementary
Material, Figs. A2 1-4 and A9 1-8.

Material. This species is present in the Isuela, Sierra
Caballera, La Foz de Escalete and Campo Fenero sections

( ;05 12).

Description. Microspheric forms not found. The
megalospheric forms show an inflated biconical
morphology and rounded periphery. The test diameter for
6 whorls is around 2.8mm. Ornamentation composed of
a large granule at the polar zone and sinuous filaments.
Diameter of the proloculus around 100gm. Chambers
higher than long in the inner whorls, and isometrical and
higher than long in the outer whorls. Septa inclined.

Age. According to Serra-Kiel ef al. (1998) this species
occurs in SBZ15-SBZ17. Here this species occurs overlying
beds with N. crassus and N. aff. deshayesi and underlying
beds with N. deshayesi ( ), indicating middle Lutetian
2 (SBZ15), or associated with N. biarritzensis (sample CF
5; ), indicating early Bartonian or SBZ 17. Thus, the
biostratigraphic range of this species extends from middle
Lutetian 2 (SBZ15) to early Bartonian (SBZ17).

Nummulites biarritzensis D’ ARCHIAC AND HAIME, 1853

1981  Nummulites biarritzensis d’Archiac and Haime,
1853. Schaub, p. 123; pl. 51, figs. 30-46, tbl. 15, figs. ¢, d

2013  Nummulites biarritzensis d’Archiac and Haime,
1853. Serra-Kiel in Costa et al., on-line Supplementary
Material, Fig. 2A 5-8; Fig. A9 (9-13)

Material. This species is present in the Campo Fenero
section ( ).
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Description. Microspheric forms not found. The
megalospheric forms show a lenticular shape and rounded
periphery. Diameter of the proloculus around 270um. The
test diameter for 6 whorls is around 2.2mm. Ornamentation
formed of filaments radiating S-shaped and a large granule
at the polar zone. Septa inclined.

Age. This species occurs associated with N. beaumonti
(sample CF 5; ). According to Schaub (1981) and
Serra-Kiel (in Costa ef al., 2013) this species indicates
SBZ17 (early Bartonian).

DISCUSSION
Magnetostratigraphic calibration

The biostratigraphic distribution of larger foraminiferal
index species in the studied sections has been based on the
the alveolinid zones of Hottinger (1960) and Hottinger and
Drobne (1988), the nummulitid zones of Schaub (1981)
and the Shallow Benthic Zones (SBZ) of Serra Kiel et
al. (1998). The biostratigraphy of Alveolina, Nummulites
and Assilina species in the Boltana, Guara and Arguis
formations in the study area is synthesized in

The stratigraphic distribution of the taxa described
above allowed recognition and calibration of late Ypresian
(SBZ 11) to early Bartonian (SBZ 17) shallow benthic
zones. SBZ11 was identified by the presence of Alveolina
decastroi and A. cremae. No taxa were found in the
studied material representing SBZ 12, and thus the upper
and lower boundaries of this zone could not be established
precisely. SBZ 13 is well identified by the concurrence
of Assilina spira abrardi, Nummulites lehneri, Alveolina
stipes, A. callosa and A. obtuse. The lower boundary of
SBZ 13 was not determined in the studied sections, but
the lowermost biostratigraphic markers associated to this
zone correlate with the upper part of Chron C21r. The
boundary between SBZ 13 and SBZ 14 was pinpointed at
145m from the base of the Isuela section ( ), in the
lower half of Chron C20r. According to this calibration,
the age of this boundary is ca. 45 Ma. SBZ 14 is also
well represented by the occurrence of A. munieri, N.
boussaci, N. aspermontis and N. beneharnensis. SBZ14
is correlated with Chron C20r and the lowermost part of
C20n ( ). SBZ 15 was determined by the ocurrence
of N. crassus, N. aff. deshayesi and N. tavertetensis. The
boundary between SBZ 14 and SBZ 15 was not accurately
defined, but the transition interval was constrained by
Rodriguez-Pint6 et al. (2012a) thanks to the identification
of N. crassus in the lower part of Chron C19r in La Foz
de Escalete section ( ). Thus, SBZ 15 embraces
the lower half of the C19r magnetozone, and the time
span not covered by any characteristic taxa assemblage
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FIGURE 31. Correlation between lithostratigraphic units, magnetostratigraphy and SBZ of stratigraphic sections from the central part of Sierras
Exteriores (Santa Marina, Gabardiella, Isuela and Sierra Caballera sections, .
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FIGURE 32. Correlation between lithostratigraphic units, magnetostratigraphy and SBZ of stratigraphic sections from the western part of Sierras
Exteriores (La Foz de Escalete, La Pefia, Murillo de Gallego, Villalangua, San Felices, La Osqueta and Campo Fenero sections ).

extens/extended from 43.1 to 42.3 Ma. SBZ 16 is well
characterized by the presence of N. deshayesi, N. aturicus
and N. praepuschi. This zone correlates with the upper
half of Chron C19r and C19n. The lower boundary
of this SBZ was pinpointed in the Sierra Caballera
section at 255m ( ). This boundary was identified
in the Isuela section around 450m and calibrated with

Geologica Acta, 19.7, 1-64, I-XVII (2021)
DOI: 10.1344/GeologicaActa2021.19.7

magnetostratigraphy, obtaining an age of about 41.7Ma
( ). The upper boundary of SBZ 16 was not well
constrained. SBZ 17 is represented in the Campo Fenero
section (N. biarritzensis, ) and Santa Marina
section (N. perforatus, ). The boundary between
SBZ 16 and SBZ 17 was determined in this section, but
precise magnetostragraphic calibration was not possible.
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FIGURE 32. Correlation between lithostratigraphic units, magnetostratigraphy and SBZ of stratigraphic sections from the western part of Sierras
Exteriores (La Foz de Escalete, La Pefia, Murillo de Gallego, Villalangua, San Felices, La Osqueta and Campo Fenero sections ).
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FIGURE 33. Nummulites of the Group N. burdigalensis used as biostratigraphic markers. A-C) N. beneharnensis. A, C: specimens from sample | 18.

B: drawing from . D-F) N. aspermontis. D: drawing from . E: drawing from . F: specimens from sample | 8. G-I)
N. lehneri. All specimens from sample G 5. J-M) N. crassus. J: specimen from sample SM 4. K: drawing from . L: drawing from
. M: drawing from . N-Q) N. tavertetensis. N: drawing from . O: drawing from . P: specimen from sample SM
4. Q: drawing from . R-U) N. aff. deshayesi. R: drawing from . S: drawing from . T: specimen from sample | 52. U:
drawing from . V-Y) N. aturicus. V-X: specimens from sample SC 39. Y: drawing from . Z-C’) N. deshayesi. Z: drawing from
. A: drawing from . B’: drawing from . C’: specimen from sample | 54. D’-H’) N. perforatus. D': drawing from
. E': drawing from . F': drawing from . G': drawing from . H': drawing from .
| 54 |
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FIGURE 34. Biostratigraphic range of the Nummulites and Assilina species. The ranges shown with red lines are according to this study, whereas
those in black lines are according to Serra-Kiel et al. (1998). Chronostratigraphy in accordance with Shallow Benthic Zones of Serra-Kiel et al. (1998),
recalibrated according to Rodriguez-Pint6 et al. (2012a) and Costa et al. (2013). Magnetostratigraphic data from Rodriguez-Pinté et al. (2012a)
recalibrated to the GPTS 2012 according to Ogg (2012). The grey band represents the transition interval (no accurate boundary) between SBZ 14
and SBZ 15.

FIGURE 35. Biostratigraphic range of the Alveolina species studied in this work. The ranges shown with red lines are according to this study, whereas
those in black lines are according to Serra-Kiel et al. (1998). Chronostratigraphy is in accordance with Shallow Benthic Zones of Serra-Kiel et al.
(1998), recalibrated according to Rodriguez-Pint¢ et al. (2012a) and Costa ef al. (2013). The boundaries of the SBZs in Rodriguez-Pinto et al.(2012a,

) are recalibrated to GPTS 2012 according to Ogg (2012). The grey band represents the transition interval (no accurate boundary) between
SBZ 14 and SBZ 15.
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FIGURE 36. Biostratigraphic range of several taxa studied in this work. The ranges shown with red lines are according to this study, whereas those
in black lines are according to Serra-Kiel et al. (1998). Chronostratigraphy in accordance with Shallow Benthic Zones of Serra-Kiel et al. (1998),
recalibrated according to data by Rodriguez-Pint¢ et al. (2012a) and Costa et al. (2013). The boundaries of the SBZs in Rodriguez-Pint6 et al.(2012a,

) are recalibrated to the GPTS 2012 according to Ogg (2012). The grey band represents the transition interval (no accurate boundary) between

SBZ 14 and SBZ 15.

The calibration of the biostratigraphic data of this study
with magnetostratigraphic data (Rodriguez-Pint6 et al.,
2012a, b; Rodriguez-Pint6 et al., 2017; Silva-Casal et al.,
2019) allowed the correlation of the late Ypresian—lower
Bartonian shallow marine succesions (i.e. Boltafa, Guara
and Arguis formations) throughout the central ( )
and western parts ( ) of the Sierras Exteriores.

Contributions to the biostratigraphy of Larger
Foraminifera

Most of the biostratigraphic markers used in this
study belong to genera Nummulites and Alveolina. Genus
Nummulites, widely studied by Schaub (1981), is represented
in this study by several phyletic lines, some included in the
Group of Nummulites burdigalensis, with five evolutionary
branches. This group, diversified from the base of the Lutetian,
includes most of the biostratigraphic markers used here, i.e.
N. tavertetensis, N. lehneri, N. aspermontis, N. crassus, N.
aturicus, N. beneharnensis, N. aff. deshayesi, N. deshayesi,
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N. perforatus ( ). The Group of N. laevigatus (M.
praepuschi), and the lineages of N. leupoldi (V. biarritzensis),
N. fabianii (V. aff. bullatus), N. partschi (N. boussaci) and N.
beaumonti (N. migiurtinus, N. beaumonti) are also present.
The nummulitid Assilina spira abrardi is another important
biostratigraphic marker used in this study. The biostratigraphic
range and magnetostratigraphic calibration of the studied
Nummulites and Assilina species are represented in

Nummulites facies are not abundant in the studied
sections, and the Nummulites specimens were collected
from discrete levels. Nummulites data was complemented
with species of Alveolina of biostratigraphic interest, which
are abundant in facies rich in porcellaneous foraminifera
in the Boltaia and Guara formations. The specific
diversity of the genus Alveolina in the Sierras Exteriores
is represented by six lineages that include elongated and
fusiform morphotypes (Hottinger and Drobne, 1988). The
best represented lineages are from the Group of Alveolina
callosa (4. obtusa, A. callosa, A. ospiensis) and the Group

56 |



R. Silva-Casal et al.

FIGURE 37. Correlation between the standard Time Scale,
magnetostratigraphy, Shallow Benthic Zones, lithostratigraphic units
of the Sierras Exteriores and biormarker taxa used in this study, in
accordance with the International Chronostratigraphic Chart 2017
(Vandenberghe et al.., 2012; Cohen et al., 2013).

of Alveolina munieri (4. stipes, A. tenuis, A. munieri and A.
aff. fragilis). However, Alveolina prorrecta was not found.
Interestingly, 4. aff. fragilis, which is the predecessor of
the Bartonian species 4. fragilis, fills in the gap in SBZ 16
for this lineage, with a biostratigraphic distribution ranging
from upper middle Lutetian (SBZ15) to late Lutetian
(SBZ16). Similarly, A. aff. elongata complements the
significant gap existing in the Group of Alveolina gigantea,
as a predecessor of the Bartonian 4. elongata. Other groups
represented are the group of A. minuta (4. decastroi, A.
boscii and A. frumentiformis) and the group of A. levantina
(A. levantina and A. fusiformis). According to the revision
of A. fusiformis presented here, the biostratigraphic range
of this species expands from middle-late Lutetian (SBZ14-
16) to early Bartonian (SBZ17). The biostratigraphic
distribution of the studied Alveolina species and their
calibration to the GPTS is represented in

The occurrence of A. fusiformis, A. aff. fragilis and A.
aff. elongata in SBZ 15 and SBZ 16 increases the diversity
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of Alveolina species for this time span. The number of
species increases from two to five in the middle Lutetian
2, and from one to four in the late Lutetian (Hottinger and
Drobne, 1988; Serra-Kiel et al., 1998).

In addition, two new taxa have been described in the
evolutionary lineage of Idalina berthelini ( ). A
late Ypresian (middle Cuisian SBZ 11) species, Idalina
sp., has been considered the predecessor of I. berthelini.
Unfortunately, it could not formally be defined as a species
because of the scarce material available. On the other hand,
1. osquetaensis, new species, represents a diversification
of the Idalina genus in the middle Lutetian 2 (SBZ 15),
showing an evolutionary trend in this genus towards an
increase of the test size and the thickening of the basal layer
over time ( ).

This study highlights the high diversity of larger
foraminifera in the Sierras Exteriores, with 17 families,
26 genera and 61 species (see also ). The
biostratigraphic distribution of species belonging to other
genera than Nummulites, Assilina and Alveolina, is shown
in . A summary of the chronostratigraphic data is
given in

CONCLUSIONS

A detailed systematic description of larger foramifera
recorded in the mid-Eocene succesions exposed in the
Sierras Exteriores (South Pyrenean Basin) has shown a
high taxonomic diversity, with 17 families, 26 genera and 61
species. Furthermore, a new species, Idalina osquetaensis,
has been described in this study. The biostratigraphic
analysis of 11 sections widely distributed across the Sierras
Exteriores and their correlation with magnetostratigraphic
data has led to an accurate calibration of the Lutetian
SBZs. The biostratigraphic markers identified in this study
permitted the characterization of the following SBZs:

. SBZ 11 (middle Cuisian) characterized by A4.
decastroi and A. cremae.

. SBZ 13 (early Lutetian) characterized by A.
callosa, A. stipes, N. lehneri and A. spira abrardi.

. SBZ 14 (middle Lutetian 1) characterized by 4.
munieri, N. boussaci, N. beneharnensis and N. aspermontis.

. SBZ 15 (middle Lutetian 2) characterized by N.
crassus, N. tavertetensis and N. aff. deshayesi.

. SBZ 16 (late Lutetian) characterized by N.
deshayesi, N. aturicus and N. praepuschi.

. SBZ 17 (early Bartonian) characterized by N.
perforatus and N. biarritzensis.

The regional scope of this study allows for a correlation
between Alveolina and Nummulites biostratigraphic
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TABLE 6. Measurements of the ecuatorial section of Nummulites tavertetensis.

Whorl (n°) 1 2 3 4
Radius (mm) 0.7-0.9 1.21.3 1.5-1.6 1.8-2.0
Septa (n°) 1.8-2.0 17-20 32-35 56-57
TABLE 7. Measurements of the ecuatorial section of Nummulites aturicus.
Whorl (n°) 1 2 3 4 5 6
Radius 0.7-1.0 1.0-1.5 1.4-1.9 1.6-2.4 2.2-2.6 2.5-2.8
(mm)
Septa (n°) 7-8 20-23 48-52 61-65 81-83 102-104
TABLE 8. Measurements of the ecuatorial section of Nummulites deshayesi.
Whorl 1 2 3 4 5 6 7
(n°)
Radius 0.8-1.2 1.22-1.68 1.52-2.08 1.8-24 2.14-2.70 2.42-2.70 2.7-3.04
(mm)
Septa 5-9 15-24 32-47 52-73 83-111 118-144  152-184
(n°)
TABLE 9. Measurements of the ecuatorial section of Nummulites aff. bullatus.
Table 9. Measurements of the ecuatorial section of Nummulites aff. bullatus
Whorl (n°) 1 2 3
Radius (mm) 0.5-0.6 0.8-1.0 1.21.7
Septa (n°) 7-8 21-22 39-42

markers. An improved definition of the SBZ boundaries
and their magnetostratigraphic calibration, led to a
revision of the stratigraphic distribution of several larger
foraminifera species. This contributed to filling in a former
gap of the biostratigraphy of the Alveolina biozonation
in the middle Lutetian 2 and late Lutetian (SBZ 15 and
SBZ 16) intervals. The material found in this work allowed
the definition of 4. aff. elongata and A. aff. fragilis as the
ancestral representatives of the evolutionary lineages of the
Bartonian A4. elongata and A. fragilis respectively.

Alveolina aff. fragilis and A. aff. elongata, together with
other biostratigraphic markers of the SBZ 15 (N. crassus,
N. aff. deshayesi) and SBZ 16 (N. praepuschi, N. aturicus
and V. deshayesi), sheds light on a previously poorly known
middle to late Lutetian alveolinid biostratigraphy. Moreover,
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the revision of the systematics and the stratigraphic range of
A. fusiformis has shown that it can no longer be considered
a biostratigraphic marker of the early Bartonian (SBZ 17).
This species is common in materials belonging to SBZ 15
and SBZ 16 (along with 4. aff. fragilis and 4. aff. elongata),
and its association to A. munieri confirms the occurrence
of A. fusiformis at least in the upper part of SBZ 14.

ACKNOWLEDGMENTS

In memory of Josep Serra-Kiel, who unfortunately passed
away during the writing of this article. During part of this work
R. Silva-Casal was funded by a predoctoral grant of the Basque
Government (BFI-2011-344). This study had financial support

from projects PID2019-105670GB-100, CGL2017-85038-R

58 |



R. Silva-Casal et al.

CGL2017-90632-REDT, CGL 2015-69805-P and CGL2014-
54118-C2-2-R of the Spanish Ministry of Science and Innovation
(FEDER, EU), the Government of Aragén-FEDER 2014-2020
(Groups E18 and E0117R-GeoAp) and the Basque Government
(project I1T930-16). We are grateful to Josep Tosquella and
Esmeralda Caus and the editors for their constructive comments
during the peer review process.

REFERENCES |

Adams, CG, 1962. Alveolina from the Eocene of England.
Micropaleontology, 8, 45-54.

d’ Archiac, A., Haime, J, 1853. Description des animaux fossiles
du groupe nummulitique de 1’Inde, précédée d’un résumé
géologique et d’une monographie des Nummulites. Paris,
Gide et J. Baudry, part. 1.

Azzaroli, A., 1952. T macroforaminiferi della serie del Carcar
(Eocene medio e superiore) in Somalia e la lora distribuzione
stratigrafica. Palacontographia Italica, 17, 99-131.

Bandy, OL., 1944. Eocene Foraminifera from Cape Blanco.
Oregon. Journal of Paleontology, 18(4), 366-377.

Barnolas, A., Samsé, JM., Teixell, A., Tosquella, J, Zamorano, M.,
1991. Evolucion sedimentaria entre la cuenca de Graus-Tremp
y la cuenca de Jaca-Pamplona. In: Colombo, E (ed.). Libro-
Guia de la Excursion, 1. Vic (Spain), EUMO Grafic, 123pp.

Barnolas, A., Pujalte, V, 2004. La Cordillera Pirenaica. Definicion,
limites y division. In: Vera, JA. (ed.). Geologia de Espana.
Sociedad Geoldgica de Espafia-Istituto Geoldgico y Minero
de Espafia, Madrid, 233-241.

Bassi, D, 2003. Reassessement of Solenomeris afonensis Maslo,
1956 (Foraminifera): formerly considered a coralline red alga.
Revista Espafiola de Micropaleontologia, 35(3), 337-343.

Benjamini, C, 1980. Stratigraphy and foraminifera of the Qezi’ot and
Har’Agrav formations (latest middle to late Lutetian) of the western
Negey, Israel. Israel Journal of Earth Sciences, 29, 227-244.

Bermudez, PJ, 1952. Estudio sistematico de los foraminiferos
rotaliformes. Ministerio de Minas e Hidrocarburos
(Venezuela). Boletin de Geologia, 2(4), 1-230.

Bieda, E, 1963. Duze Otwornice eocenu Tatrzanskiego (Larger
Foraminifers of the Tatra Eocene). Prace Instytut Geologiczny,
37, 1-215.

de Blainville, HM.D,, 1825. Dictionnaire des Sciences Naturelles.
Paris, EG. Levrault, vol. 41

Blondeau, A., 1972. Les Nummulites. De 1’enseignement a la
Recherche - Sciences de la Terre. Paris, Vuibert, 254pp.

Bombita, Gh., 1975. Macroforaminiféres, Eocéne moyen—
supérieur et Oligocéne inférieur des environs de Cluj.
Romania, 14th European Micropaleontological Colloquium,
Livret-Guide, 163-167.

Boubée, N., 1831. Bulletin de nouveaux gisements de France.
Paris, France.

Boulanger, D., Poignant, A., 1971. Sur quelques foraminféres
fixés de I'Eocéne supérieur et de I’Oligocéne en Aquitaine
méridionale. Revue de Micropaléontologie, 10(2), 191-204.

Geologica Acta, 19.7, 1-64, I-XVII (2021)
DOI: 10.1344/GeologicaActa2021.19.7

Systematics of Lutetian larger foraminifera, South Pyrenean Basin

Bozorgnia, E, Kalantari, A., 1965. Nummulites of parts of Central
and East Iran. National Iran Oil Company, 28pp.

Brady, H.B., 1881. Notes on some of the reticularian Rhizopoda
of the Challenger Expedition. Part III. 1, Classification. 2,
Further notes on new species. 3, Note on Biloculina mud,
Quarterly Journal of Microscopical Science, new ser, 21, 31-
71.

Bronn, H.G,, 1825. System der urweltliche Pflanzenthiere durch
Diagnose, Analyse und Abbildung der Geschlechter erldutert:
zum Gebrauche bey Vorlesungen iiber Petrefactenkunde und
zur Erleichterung des Selbststudiums derselben. J. C. B. Mohr
(Heidelberg). S9pp.

Brugnatti, M.A., Ungaro, S, 1987. Analogie e differenze tra
Solenomeris (Alga) e Gypsina (Foraminifero). Annali
dell’Universita di Ferrara, 9(5), 1-14.

Bruguiére, JG,, 1792. Camerine. In: Encyclopédie méthodique:
Histoire naturelle des Vers. 1, 395-400.

Canudo, J-I., Molina, E., Riveline, J, Serra-Kiel, J, Sucunza,
M., 1988. Les événements biostratographiques de la zone
prépyréenne d’Aragén (Espagne), de I’Eocéne Moyen a
I’Oligocene Inférieur. Revue de Micropaléontologie, 31(1),
15-29.

Canudo, JI., 2018. The collection of type fossils of the Natural
Science Museum of the University of Zaragoza (Spain).
Geoheritage, 10, 385-392.

Carter, H.J, 1877. On a Melobesian form of foraminifera (Gypsina
melobesioides mihi), and further observations on Carpenteria
monticularis. Annals and Magazine of Natural History, (4)
20(117), 172-176.

Caus, E., 1976. Alguns macroforaminifers del Biarritzia catala.
Butlleti de la Institucié Catalana d’Historia Natural, 40(1),
23-29.

Caus, E., 1979. Fabularia roselli n. sp. et Pseudolacazina n. gen.
foraminiféres de I"Eocéne Moyen du Nord-Est de 1’Espagne.
Geobios, 12(1), 29-45.

Chapman, E, 1898. On Haddonia, anew genus of the Foraminifera,
from Torres Straits. Journal of the Linnaean Society of London
Zoology, 26, 452-456.

Chapman, E, Crespin, 1., 1930. Rare foraminifera from deep
borings in the Victorian Tertiaries; Part II. Proceedings of the
Royal Society of Victoria, new ser, 43(1), 96-100.

Checchia-Rispoli, G., 1905. Sopra alcune Alveoline eoceniche
della Sicilia. Palaeontographia Italica, 11, 147-167.

Cimerman, E, 1969. Halkyardia maxima n. sp. (Middle Oligocene)
and Halkyardia minima (Liebus) (Middle Eocene). Annales
de la Société Géologique de Pologne, 39, 295-304.

Cohen, K.M., Finney, S.C,, Gibbard, PL., Fan, J.X. 2013. The
ICS International Chronostratigraphic Chart. Episodes, 36,
199-204.

Colom, G., 1975. Geologia de Mallorca. Instituto de Estudios
Balearicos, C.SI.C, 1, 1-297.

Costa, E., Garcés, M., Lopez-Blanco, Serra-Kiel, I, Bernaola, G.,
Cabrera, L., Beamud, E., 2013. The Bartonian-Priabonian
marine record of the eastern South Pyrenean Foreland Basin
(NE Spain): A new calibration of the larger foraminifera and

|59 |



R. Silva-Casal et al.

calcareous nannofossil biozonation. Geologica Acta, 11(2),
177-193.

Cushman, JA, 1927. An outline of a re-classification of the
foraminifera. Contributions from the Cushman Laboratory for
Foraminiferal Research, 3, 1-105.

Defrance, JL.M., 1820. Dictionnaire des Sciences Naturelles, 16,
eup-fik, Paris, EG. Levrault.

Delage, Y., Hérouard, E., 1896. Traité de Zoologie Concrete, 1, La
Cellule et les Protozoaires. Paris, Schleicher Fréres.

Deloffre, R., Hamaoui M., 1973. Révision des Chapmaninidae
et Cymbaloporidae, Angotia et Fabiania (Foraminiferes).
Bulletin Centre de Recherches, Pau. Société Nationale Elf-
Aquitaine (Production (SNPA), 7(29), 291-335.

Deshayes, G.P, 1828. Mémoire sur les Alvéolines, et Monographie
sur ce genre de coquilles. Annales des Sciences Naturelles,
14, 225-236.

Di Scotto, C.B., 1966. Le alveoline del Gargano nord-orientale.
Palacontographia Italica, new series 31, 65-73.

Dixon, E, 1850. The Geology and Fossils of the Tertiary and
Cretaceous Formations of Sussex. London, 422pp.

Dizer, A., 1965. Sur quelques alvéolines de ’Eocéne de Turquie.
Revue de Micropaléontologie, 7(4), 265-279.

Drobne, K., 1977. Alvéolines paléogenes de la Slovénie et de
I’Istrie. Mémoires suisses de Paléontologie, 99, 1-175.

Drobne, K., Pavlovec, R., Drobne E 1977. Paleogene larger
foraminifera from the area between Mezica and Slovenj
Gradec (NW Yugoslavia). Razprave Slovenska Akademija
Znanosti in Umetnosti (SAZU) 4, 1-88.

Drobne, K., Pavlovec, R., Drobne, E, 1979. Mikrofosilne
karakteristike Starejsega Paleogena na zahodnem obrobju
Panonskega Bazena. Zbornik Radova, 4, 155-172.

Drobne, K., 1988. Eléments structuraux et répartition stratigraphique
des grands Miliolidés de la famille des Fabulariidae. Revue de
Paléobiologie, volume spécial 2(2), 643-661.

Douville, H., 1924. Un nouveau genre d’Algues calcaires. Compte
rendu sommaire des séances de la Société géologique de
France, 4, 169-170.

Ehrenberg, C.G., 1839. Uber die Bildung der Kreidefelsen und des
Kreidemergels durch unsichtbare Organismen. Physikalische
Abhandlungen der Koniglichen Akademie der Wissenschaften
zu Berlin, 1838 (1840: separate 1839), 59-147pp.

von FEichwald, CE. 1830. Zoologia specialis. Vilnae, D.E.
Eichwaldus, vol. 2, 323pp.

Escandell, B., Colom, G., 1962. Una revision del Nummulitico
Mallorquin. Notas y Comunicaciones del Instituto Geoldgico
y Minero de Espana, 66, 73-142.

Ferrandez-Caifiadell, C., Serra-Kiel, J, 1999. Morphostructure
and systematics of Linderina brugesi Schlumberger, 1893
(Foraminifera, Eocene). Geobios, 32(4), 525-537.

Ferrer, J, 1971. El Paleoceno y Eoceno del borde-sur-oriental
de la depresion del Ebro (Catalufia). Mémoires suisses de
Paléontologie, 90, 1-70.

Flandrin, I, 1938. Contribution a I’Etude Paléontologique du
Nummulitique Algérien. Matériaux pour la Carte Géologique
de 'Algérie, 1° Série Paléontologie, 8, 158pp.

Geologica Acta, 19.7, 1-64, I-XVII (2021)
DOI: 10.1344/GeologicaActa2021.19.7

Systematics of Lutetian larger foraminifera, South Pyrenean Basin

Freudenthal, T, 1969. Stratigraphy of Neogene deposits in the
Khania province, Crete, with special reference to foraminifera
of the family Planorbulinidae and the genus Heterostegina.
Utrecht micropaleontological bulletins, 1, 1-208.

Galloway, JJ, 1933. A manual of Foraminifera. Bloomington,
Principia Press. 483pp.

Garcés, M., Lopez-Blanco, M., Valero, L., Beamud, E., Muiioz,
JA., Oliva-Urcia, B., Vinyoles, A., Arbués., P, Cabello, P,
Cabrera, L., 2020. Paleogeographic and sedimentary evolution
of the south-pyrenean foreland basin. Marine and Petroleum
Geology, 113, 104-105.

Gradstein, EM., Ogg, J.G,, Schmitz, M., Ogg, G. (eds.), 2012. The
Geologic Time Scale. Elsevier, 1176pp.

Grimsdale, TT, 1952. Cretaceous and Tertiary Foraminifera
from the Middle East. Bulletin of British Museum (Natural
History), 1, 223-247.

von Giimbel, C.W, 1870. Beitrige zur Foraminiferenfauna der
nordalpinen Eocéngebilde. Abhandlungen der K. Bayerischen
Akademie der Wissenschaften, CI. II (1868) 10(2), 581-730
(also numbered 1-152).

Hagn, H., 1968. Haddonia heissigi n. sp., ein bemerkenswerter
Sandschaler (Foram.) aus dem Obereozin der Bayerischen
Kalkalpen. Mitteilungen der Bayerischen Staatssammlung fiir
Paldontologie und Historische Geologie, 8, 3-50.

Hagn, H., Ohmert, W, 1971. Révision de “Truncatulina”
grosserugosa Glimbel et de “Truncatulina” sublobatula
Giimbel (Foraminiféres de 1’Eocéne des Préalpes Bavaroises.
Revue de Micropaléontologie, 14, 131-144.

Halkyard, E., 1918. The fossil foraminifera of the Blue Marl of the
Cote des Basques, Biarritz. Memoirs and proceedings of the
Manchester Literary and Philosophical Society, 62(6), 1-145.

Hallock, P, 1985. Why are Larger Foraminifera Large?
Paleobiology, 11, 195-208.

Henson, ER.S, 1950. Middle Eastern Tertiary Peneroplidae
(Foraminifera) with remarks on the Phylogeny and Taxonomy
of the Family. Wakefield, West Yorkshire Printing Co., 70pp.

Herb, R., Schaub, H., 1963. Zur Nummuliten fauna des
Mitteleozans von Sorde-Abbaye (Landes), Frankreich.
Eclogae Geologicae Helvetiae, 56(2), 973-999.

Hofker, J, 1956. Tertiary foraminifera of coastal Ecuador.
Part II Additional notes on the Eocene species. Journal of
Palaeontology, 30, 891-958.

Hogan, PJ,, Burbank, D.W, 1996. Evolution of the Jaca piggyback
and emergence of the External Sierra, southern Pyrenees.
In: Friend, PE, Dabrio, CJ. (eds.). Tertiary Basins of Spain:
The Stratigraphic Record of Crustal Kinematics. Cambridge
University Press, 153-160.

Hottinger, L., 1960. Recherches sur les Alvéolines du Paléocene
et de I'Eocéne. Mémoires suisses de Paléontologie, 75, 1-243;
76, 1-18pls.

Hottinger, L., 1963. Quelques Foraminiferes porcelanés oligocenes
dans la série sédimentaire prébétique de Moratalla (Espagne
méridionale). Eclogae Geologicae Helvetiae, (56), 963-972.

Hottinger, L., Lehmann, R., Schaub, H., 1964. Données actuelles
sur la Biostratigraphie de Nummulitique Méditerranéen.

|60 |



R. Silva-Casal et al.

Mémoires Bureau Recherches Géologiques (Colloque sur
I'’Eocéne), 611-652.

Hottinger, L., 1974. Alveolinids, Cretaceous-Tertiary larger
Foraminifera. = Esso  Production = Research-European
Laboratories, A. Schudel & Co. AG. Riehen/Basle, 84pp.

Hottinger, L., Drobne, K., 1980. Early Tertiary conical Imperforata
Foraminifera. Razprave Slovenske Akademije Znaosti in
Umetnosti, 22(3), 169-276.

Hottinger, L., 1983. Processes determining the distribution of larger
foraminifera in space and time. Utrecht Micropaleontological
Bulletin, 30, 239-253.

Hottinger, L., Drobne, K. 1988. Alveolines Tertiaires: Quelques
problemes lies a la conception de I’espece. Revue de
Paléobiologie, volume spécial, 2, 665-681.

Hottinger, L., 2006. Illustrated glossary of terms used in
foraminiferal research. Brest, Carnets de Géologie/Notebooks
on Geology, Memoir 2006/02, 126pp.

Hottinger, L., 2007. Revision of the foraminiferal genus
Globoreticulina Rahaghi, 1978, and of its associated fauna
of larger foraminifera from the late Middle Eocene of Iran.
Carnets de Géologie/Notebooks on Geology, Article 2007/06
(CG2007_A06), S1pp.

Hottinger, L., 2014. Paleogene larger rotaliid foraminifera from
the western and central Neotethys.Springer International
Publishing Switzerland, 196pp.

Joly, N., Leymerie, A., 1848. Mémoire sur les Nummulites,
considérées zoologiquement et géologiquement. Mémoires
de I’Academie des Sciences de Toulouse, 3(4), 149-218.

Kaufmann, EJ, 1867. Der Pilatus, geologisch Untersucht und
Beschrieben. Beitrige zur Geologischen karte der Schweiz,
5, 1-166.

Kecskeméti, T, 1964. A Nummulitesek Dimorfizmusarol. Bulletin
de la Societé Géologique de Hongrie, 94, 112-120.

Kecskeméti, T, Vanova, M., 1972. Nummulites of the Dorog-
Stirovo basin. Zapadné-Karpaty, 17, 105-145.

Kecskeméti, T, 1973. Entwicklungsgeschichte der Nummuliten
fauna des Bakonygebirges in Ungarn. Annales Musei
historico-naturalis hungarici, 65, 31-48.

Kodama, K.P, Anastasio, D.J, Newton, M.L., Pares, JM., Hinnoy,
L.A., 2010. High-resolution rock magnetic cyclostratigraphy in
an Eocene flysch, Spanish Pyrenees. Geochemistry, Geophysics,
Geosystems, 11, QOAA(07. DOI: 10.1029/2010GC003069

Kudo, R.R., 1931. Handbook of Protozoology. Baltimore,
Charles C. Thomas.

Lamarck, JB., 1801. Systeme des animaux sans vertébres. Paris,
The Author, 432pp.

Lamarck, JB., 1804. Suite des mémoires sur les fossiles des
environs de Paris. Annales Muséum National d’Historie
Naturelle, 5, 349-357.

Le Calvez, Y., 1949. Révision des foraminiféres lutétiens du Bassin
de Paris II, Rotaliidae et familles affines. Paris, Imprimerie
nationale, 54pp., VI pl.

Le Calvez, Y, Blondeau, A. 1978. La microfaune «Biarritzienne»
du Lutétien du Cotentin. Bulletin d’Information des
Géologues du Bassin de Paris, 15(2), 21-31.

Geologica Acta, 19.7, 1-64, I-XVII (2021)
DOI: 10.1344/GeologicaActa2021.19.7

Systematics of Lutetian larger foraminifera, South Pyrenean Basin

Lehmann, R., 1961. Strukturanalyse einiger Gattungen der
Subfamilie Orbitolitinae. Eclogae geologicae Helvetiae,
54(2), 597-667.

Liebus, A, 1911. Die Foraminiferenfauna der mitteleocinen Mergel
von Norddalmatien. Sitzungsberichte der mathematisch-
naturwissenschaflichen Klasse der kaiserlichen Akademie der
Wissenschaften, 120 (part 1), 1-10, 865-956.

Loeblich, A.R., Tappan, H., 1986. Some new and redefined
genera and families of Textulariina, Fusulinina, Involutinina
and Miliolina (Foraminiferida). The Journal of Foraminiferal
Research, 16(4), 334-346.

Loeblich, A.R.Jr, Tappan, H., 1987. Foraminiferal genera and
their classification. New York, Van Nostrand Reinhold Co, vol.
1, 970pp., vol. 2, 212pp., 847pls.

Matteucci, R., 1978. Foraminiferi epibionti e criptobionti in
gusci di Nummuliti dell’Eocene Medio del Gargano (Puglia).
Geologica Romana, 17, 389-419.

Mey, PH.W, Nagtegaal, P1.C,, Roberti, K.J, Hartevelt, JJA., 1968.
Lithostratigraphic subdivision of post-hercynian deposits
in the south-central Pyrenees, Spain. Leidse Geologische
Mededelingen, 41, 221-228.

Millan, H., Aurell, M., Melendez, A., 1994. Synchronous
detachment folds and coeval sedimentation in the Prepyrenean
External Sierras (Spain): a case study for a tectonic origin of
sequences and systems tracts. Sedimentology, 41, 1001-1024.

Millan, H., Pueyo, E.L., Pocovi, A., 1996. Estimacion del
acortamiento en dreas afectadas por rotaciones y su
contrastacion con datos paleomagnéticos. Geogaceta 20(4),
755-758.

Mochales, T, Barnolas, A., Pueyo, E.L., Serra-Kiel, I, Casas, A.M.,
Samsod, JM., Ramajo, J, Sanjian, J, 2012. Chronostratigraphy
of the Boltana anticline and the Ainsa Basin (southern
Pyrenees). Geological Society of America Bulletin, 124,
1229-1250. DOL: https://doi.org/10.1130/B30418.1

Montanari, L., 1964. Alveolina obtusa, nuova specie nel
Luteziano. Rivista Italiana di Paleontologia, 70(3), 547-552.

de Montfort, PD., 1808-1810. Conchyliologie systématique et
classification méthodique des coquilles. Paris, Schoell., Vol. 1.

Morsilli, M., Bosellini, ER., Pomar, L., Hallock, P, Aurell, M.,
Papazzoni, C, 2012. Mesophotic coral buildups in a prodelta
setting (Late Eocene, southern Pyrenees, Spain): A mixed
carbonate-siliciclastic system. Sedimentology, 59, 766-794.

Moullade, M., 1965. Contribution au probléme de la classification
des Orbitolinidae (Foraminiferida, Lituolacea). Comptes
Rendus Hebdomadaires des Séances, Paris, Académie des
Sciences, 260, 4031-4034.

Munier-Chalmas, E., Schlumberger, C, 1885. Note sur les
Miliolidées trématophorées. Bulletin de la Sociéte Géologique
de France (1884-1885), sér. 3, 13, 273-323.

MiillerMerz, E., 1980.  Strukturanalyse ausgewohlter
rotaloidre Foraminiferen. Schweizerische Paldontologische
Abhandlungen, 101, 5-68.

Munoz, JA., 1992. Evolution of a continental collision belt:
ECORS-Pyrenees crustal balanced crosssection. In: McClay
K.R. (ed.). Thrust Tectonics. Dordrecht, Springer, 235-246.

|61 |



R. Silva-Casal et al.

Nemkov, G.I., 1967. Nummulitides of the Soviet Union and their
biostratigraphic significance. Proceedings of the Study of the
Geological Structure of the USSR, New Series, 16, 312pp.

Nemkov, GI., Vanova, M. 1977. Redeposition of larger
Foraminifers in East Slovakian Flisc Belt. Geologische Price,
67, 105-134.

Nuttall, WL.E, 1928. Notes on the Tertiary Foraminifera of
southern Mexico. Journal of Paleontology, 2(4), 372-376.
Ogg, I, 2012. Geomagnetic Polarity Time Scale. In: Gradstein,
EM., Ogg, JG, Schmitz, M., Ogg, G. (eds.). The Geologic

Time Scale. Elsevier, 85-113.

Oliva-Urcia, B., Beamud, E., Arenas, C, Pueyo, E.L., Garcés,
M., Soto, R., Valero, L., Pérez-Rivarés, EJ, 2019. Dating the
northern deposits of the Ebro foreland basin; implications
for the kinematics of the SW Pyrenean front. Tectonophysics,
765, 11-34. DOL: https://doi.org/10.1016/j.tecto.2019.05.007

Oppenheim, P, 1896. Die Eocaenfauna des Monte Postale bei
Bolca im Veronesischen. Palaeontographica, 43, 125-221.

d’Orbigny, A., 1826. Tableau méthodique de la clase des
Céphalopodes. Annales des Sciences Naturelles, 7, 245-314.

d’Orbigny, A., 1839. Voyage dans I’Amérique Meéridionale.
Foraminiféres, 5(5), 1-86.

d’Orbigny, A, 1839. Foraminiferes, in de la Sagra R., Histoire
physique, politique et naturelle de I’ile de Cuba. A. Bertrand,
224pp.

d’Orbigny, A., 1846. Foraminiferes fossiles du bassin tertiaire de
Vienne. Paris, Gide et Compe,312pp.

d’Orbigny, A., 1850-1852. Prodrome de paléontologie
stratigraphique universelle des animaux mollusques et
rayonnés faisant suite au cours élémentaire de paléontologie
et de géologie stratigraphiques. Paris, Masson, vol. 1, 394pp.,
vol. 2, 427pp., vol. 3, 389pp.

Parvati, S, 1971. A study of some rotaliid Foraminifera.
Koninklijke Nederlandse Akademie van Wetenschappen
Proceedings, Serie B, 74(1), 1-26.

Pawlowski, J, Holzmann, M., Tyszka, J, 2013. New supraordinal
classification of Foraminifera: Molecules meet morphology.
Marine Micropaleontology, 100(1-10), 1-18.

Perrin, C., 1987. Solenomeris: un Foraminifére Acervulinidae
constructeur de récifs. Revue de Micropaléontologie, 30,
197-206.

Perrin, C, 1994. Morphology of encrusting and free living
acervulinid  Foraminifera:  Acervulina, Gypsina and
Solenomeris. Paleontology, 37(2), 425-458.

Pignatti, JS., 1994. Biostratigrafia dei macroforaminiferi del
Paleogene della Maiella nel quadro delle piattaforme
periadriatiche. Studi Geologici Camerti, Special Volume
“Biostratigrafia dell’Italia Centrale’; 359-405.

Pignatti, J., Papazzoni, CA., 2017. Oppelzones and their heritage
in current larger foraminiferal biostratigraphy. Lethaia, 50,
369-380. DOI: https://doi.org/10.1111/let.12210

Plaziat, J-C, 1981. Late Cretaceous to late Eocene
palaecogeographic ~ evolution of southwest Europe.
Palacogeography, Palacoclimatology, Palaeoecology, 36,
211-234.

Geologica Acta, 19.7, 1-64, I-XVII (2021)
DOI: 10.1344/GeologicaActa2021.19.7

Systematics of Lutetian larger foraminifera, South Pyrenean Basin

Plaziat, J-C, Perrin, C, 1992. Multikilometersized reefs built
by foraminifera (Solenomeris) from the early Eocene of
the Pyrenean domain (S. France, N. Spain): Palaeoecologic
relations with coral reefs. Palaecogeography, Palaeoclimatology,
Palaeoecology, 96, 195-231.

Pueyo, E.L., Millan, H., Pocovi, A., 2002. Rotation velocity
of a thrust: a paleomagnetic study in the External Sierras
(Southern Pyrenees). Sedimentary Geology, 146, 191-208.

Puigdefabregas, C, 1975. La Sedimentacion Moldasica en la
Cuenca de Jaca. Pirineos, 114, 1-188.

Puigdefabregas, C,, Souquet, P, 1986. Tecto-sedimentary cycles
and depositional sequences of the Mesozoic and Tertiary from
the Pyrenees. Tectonophysics, 129, 173-203.

Racey, A., 1995. Lithostratigraphy and larger foraminiferal
(Nummulitid) biostratigraphy of the Tertiary of northern
Oman. Micropaleontology, 41, 1-123.

Rahaghi, A., Schaub, H., 1976. Nummulites et Assilines du NE de
I’Iran. Eclogae geologicae Helvetiae, 69, 765-782.

Reguant, S., 1967. El Eoceno de Vic (Barcelona). Memorias del
Instituto Geoldgico y Minero de Espaia, 68, 1-350.

Reguant, S, Clavell, E. 1967. Descripcion de algunos Nummulites
afines al Nummulites perforatus (Montfort) del Eoceno de Vic
(Barcelona). Notas y Comunicaciones del Instituto Geoldgico
y Minero de Espana, 101-102, 41-56.

Reiss, Z., 1963. Reclassification of perforate Foraminifera.
Bulletin Geological Survey of Israel, 36, 1-111.

Reuss, A.E., 1848. Die Fossilen Polyparien des Wiener
Tertidrbeckens. Haidingers Naturwissenschaftlichen
Abhandlungen, 2(1), 1-109.

Robinson, E., Wright, R.M., 1993. Jamaican Paleogene larger
foraminifera. In: Wright, R.M., Robinson, E. (eds.).
Biostratigraphy of Jamaica. Boulder, Colorado, Geological
Society of America, 182 (Memoir), 283-345.

Rodriguez-Pint6, A., Pueyo, E.L., Serra-Kiel, I, Samsd, JM.,
Barnolas, A., Pocovi, A., 2012a. Lutetian magnetostratigraphic
calibration of larger foraminifera zonation (SBZ) at the
Southern Pyrenees: The Isuela Section. Palacogeography,
Palaeoclimatology, Palacoecology, 333-334, 107-120.

Rodriguez-Pint6, A., Pueyo, E.L., Barnolas, A., Sams6, JM.,
Pocovi, A., Gil-Penia, 1., Mochales, T., Serra-Kiel, J, 2012b.
Lutetian magnetostratigraphy in the Santa Marina section
(Balzes anticline, Southwestern Pyrenees). Geotemas, 13,
1184-1187.

Rodriguez-Pint6, A., Pueyo, E.L., Serra-Kiel, J, Barnolas, A.,
Samso6, JM., Pocovi, A., 2013a. The Upper Ypresian and
Lutetian in San Pelegrin (Southwestern Pyrenean Basin):
Magnetostratigraphy and larger foraminifera. Palacogeography,
Paleaeclimatology, Palacoecology, 370, 13-29.

Rodriguez-Pint6, A., Pueyo, E.L., Pocovi, A. Ramén, M.J,
Oliva-Urcia, B., 2013b. Structural control on overlapped
paleomagnetic vectors: A case study in the Balzes anticline
(Southern Pyrenees). Physics of the Earth and Planetary
Interiors, 215, 43-57.

Rodriguez-Pint6, A., Sanchez, E. Barnolas A., Serra-Kiel, J,
Samsod, IM., Mochales, T., Pueyo, E.L., Scholger, R., 2017.

|62 |



R. Silva-Casal et al.

Magnetostratigraphic data from lower part of Gabardiella
section: Early - Middle Eocene, Southern Pyrenees. Reunion
de la Comision de Paleomagnetismo de la Sociedad Geoldgica
de Espana- MAGIBER-X (Valle del Grio) ISBN: 978-84-
16723-40-9, 30-33.

Rodriguez-Pint6, A., Sanchez-Moreno, E., Pueyo, E.L., Oliva-
Urcia, B., Barnolas, A., Izquierdo-Llavall, E., 2019. Limite
Luteciense/Bartoniense en la seccion de Isuela (revisada),
Pirineos suroccidentales. In: Font, E., Beamud, E., Oliva-
Urcia, B, Pueyo, E.L., Lopes, EC. (eds.). MAGIBER
XI- Paleomagnetismo Em Espanha E Portugal (Livro de
Resumos). Universidade de Coimbra, ISBN 978-989-98914-
7-0, 121-124.

de Roissy, E, 1805. Histoire naturelle, générale et particuliere des
Mollusques (Buffon et Sonnini), vol. 5. Paris, Dufart, 450pp

Romero, J, 2001. Los macroforaminiferos del Eoceno Medio
del borde suroriental de la cuenca paledgena surpirenaica.
Doctoral Thesis. Cerdanyola del Valles, Universitat Autonoma
de Barcelona, 1-274pp.

Rozlozsnik, P, 1924. Nummulites paléogenes d’Hongrie.
Description des planches posthumes de Max von Hantken et
Sigmund Madarasdz, hongrois. - F6 1dt. Szemle 1(4), 159-
189, pLI-V.

Rozlozsnik, P, de la Harpe, P, 1926. Matériaux pour servir a
une monographie des Nummulines et Assilines. D’apres les
manuscrits inédits de Prof. Philippe de La Harpe. Magyar
Kiralyi Foldtani Intézet évkonyve, 27(1), 1-102.

Rozlozsnik, P, 1929. Studien iiber Nummulinen. Geologica
Hungarica, 2, 1-248.

Rutten, L.M.R., 1914. Foraminiferen-fiihrende Gesteine von
niederldndisch Neu-Guinea. Résultats de 1’expédition
scientifique néerlandaise a la Nouvelle-Guinée, 6(2) [1913],
21-51.

Sacal, V, Debourle, A, 1957. Foraminiferes d’Aquitaine. 2e partie
— Peneroplidae a Victoriellidae. Mémoires de la Société
géologique de France (nouvelle série), 78(36), 1-87.

Sams6, JM., Sanz Lopez, J, Garcia Senz, J, Serra-Kiel, I,
Tosquella, J, 1992. Mapa Geoldgico y Memoria de la Hoja n°
248 (Apiés). Mapa Geoldgico de Espaiia 1:50.000, Segunda
Serie (Magna), Primera edicion, Instituto Geologico y Mineo
de Espaia, (IGME).

Samsd, JM., Serra-Kiel, J, Tosquella, J, Travé, A. 1994.
Cronoestratigrafia de las plataformas lutecienses de la zona
central de la cuenca Surpirenaica. In: Gonzalez Rodriguez,
A. (ed.). II Congreso Del Grupo Espanol Del Terciario. Jaca,
Universidad de Zaragoza, 205-208.

Samuel, O, Borza, K., Kohler, E., 1972. Microfauna and
Lithostratigraphy of the Paleogene. Bratislava, Geologicky
ustav Dionyza Stura, 246pp.

Schaub, H., 1962. Uber einige stratigraphische wichtige Nummuliten-
Arten. Eclogae Geologicae Helvetiae, 55(2), 529-551.

Schaub, H., 1963. Uber einige entwicklungsreihen von Nummulites
und Assilina und ihre Stratigraphische Bedeutung. In: von
Koenigswald, GH.R., Emeis, J.D.,, Buning, WL., Wagner, CW.
(eds.). Evolutionary trends in Foraminifera, Elsevier, 282-297.

Geologica Acta, 19.7, 1-64, I-XVII (2021)
DOI: 10.1344/GeologicaActa2021.19.7

Systematics of Lutetian larger foraminifera, South Pyrenean Basin

Schaub, H., 1966. Uber die Grossforaminiferen im Untereocaen
von Campo (Ober-Aragonien). Eclogae Geologicae Helvetiae,
59(1), 355-377.

Schaub, H., 1981. Nummulites et Assilines de la Tethys paléogene.
Taxinomie, phylogénése et biostratigraphie. Mémoires suisses
de Paléontologie, 104, 236pp, 105-106, 97pls.

Schlumberger, C, Munier-Chalmas, E., 1884. Note sur les
Miliolidées trématophorées. Bulletin de la Société géologique
de France (1883-1884), série 3, 12, 629-630.

Schlumberger, C.,, 1893. Note sur les genres Trillina et Linderina.
Bulletin de la Société géologique de France, série 3, 21(2),
118-123.

Schlumberger, C, 1905. Deuxiéme note sur les Miliolidées
trematophorées. Bulletin Societé géologique de France, série
4,5, 115-134.

Schmidt, U, Jiger R., 1993. Bestmmungstabelle fiir einige
inkrustierende Foraminiferen aus den Unterordnungen
Textulariina und Rotaliina. Zitteliana, 20, 171-178.

Schultze, M.S., 1854. Uber den Organismus der Polythalamien
(Foraminiferen), nebst Bermerkungen iiber die Rhizopoden
im Allgemeinen. Leipzig, Wilhem Engelmann, 68pp

Schwager, C.,, 1876. Saggio di una classificazione dei foraminiferi
avuto riguardo alle loro famiglie naturali. Bolletino Reale
Comitato Geologico d’Italia, 7, 475-485.

Schwager, C,, 1877. Quadro del proposto Sistema di classificazione
dei foraminiferi con guscio. Bolletino Reale Comitato
Geologico d’Italia, 8, 18-27.

Scotto di Carlo, B.,, 1966. Le alveoline del Gargano nord-
orientale. Palacontographia Italica, vol. LXI (n. serie Vol.
XXXI), 65-73.

Serra-Kiel, J, 1984. Estudi dels Nummulites del grup de N.
perforatus (Montfort). Treballs de la Institucié Catalana
d’Historia Natural, 11, 1-244.

Serra-Kiel, J, Hottinger, L., Caus, E., Drobne, K., Ferrandez, C,
Jauhri, A.K,, Less, G, Pavlovec, R., Pignatti, J, Sams6, IM.,
Schaub, H., Sirel, E., Strougo, A., Tambareau, Y., Tosquella,
J, Zakrevskaya, E., 1998. Larger foraminiferal biostratigraphy
of the Tethyan Paleocene and Eocene. Bulletin de la Société
géologique de France, 169(2), 281-299.

Serra-Kiel, J, Ferrandez-Canadell, C., Garcia-Senz, J, Hernaiz
Huerta, PR, 2007. Cainozoic larger foraminifers from
Dominican Republic. Boletin Geoldgico y Minero, 118(2),
359-384.

Serra-Kiel, J, Gallardo-Garcia, A., Razin, Ph., Robinet, J, Roger,
J, Grelaud, C, Leroy, S., Robin, C, 2016. Middle Eocene —
Early Miocene larger foraminifera from Dhofar (Oman) and
Socotra Island (Yemen). Arabian Journal of Geosciences, 9,
1-95.

Silva-Casal R., 2017. Las plataformas carbonatadas del Eoceno
medio de la cuenca de Jaca-Pamplona (Formacién Guara,
Sierras Exteriores): andlisis estratigrafico integral y evolucion
sedimentaria. PhD Thesis. Zaragoza, Universidad de
Zaragoza, 345pp.

Silva-Casal, R., Aurell, M., Payros, A., Pueyo, E.L., Serra-
Kiel, J, 2019. Carbonate ramp drowning caused by flexural

|63 |



R. Silva-Casal et al.

subsidence: The South Pyrenean middle Eocene foreland
basin. Sedimentary Geology, 393-394, 105538.

Silvestri, A., 1905. Sul Dictyoconus aegytpiensis (Chapman).
Roma, Atti della Pontificia Accademia Romana dei Nuovi
Lincei, 58, 129-131.

Silvestri, A., 1924. Revisione di fossili della Venezia e Venezia
Giulia. Padova (1923), Atti dell’Accademia Scientifica Veneta-
Trentino-Istriana, serie 3, 14, 7-12

Sirel, E., 2000. Biostratigraphy of the Middle/Upper Eocene/
Oligocene boundaries at the eastern Turkey. Annali del Museo
Civico di Storia Naturale di Ferrara, 3, 61-70.

Sirel, E., 2003. Foraminiferal description and biostratigraphy
of the Bartonian, Priabonian and Oligocene shallow-water
sediments of the southern and eastern Turkey Revue de
Paléobiologie, 22(1), 269-339.

Sirel, E., Acar, S., 2008. Description and Biostratigraphy of the
Thanetian-Bartonian Glomalveolinids and Alveolinids of
Turkey. The Chamber of Geological Engineers Publication
(UCTEA), Scientific Synthesis of the Lifelong Achievement
Special Volume, 2, 108pp.

Sirel, E., Ozgen-Erdem, N., Kangal, O., 2013. Systematics and
biostratigraphy of Oligocene (Rupelian-Early Chattian)
foraminifera from lagoonal-very shallow water limestone in
the eastern Sivas Basin (central Turkey). Geologia Croatica,
66(2), 83-109.

Smout, A.H., 1954. Lower Tertiary foraminifera of the Qatar
Peninsula. London,British Museum (Natural History), 96pp.

Stache, G., 1875. Neue Beobachtungen in den Schichten der
liburnischen Stufe. Verhandlungen der Geologischen
Reichsantalt, 1875, 334-338.

Sztrakos, K., 2000. Les foraminiféres de I’Eocéne du Bassin de
I’Adour (Aquitaine, Fance). Biostratographie et Taxonomie.
Revue de Micropaléontologie, 1-2, 71-172.

Geologica Acta, 19.7, 1-64, I-XVII (2021)
DOI: 10.1344/GeologicaActa2021.19.7

Systematics of Lutetian larger foraminifera, South Pyrenean Basin

Thalmann, H.E, 1938. Protozoa. Geologisches Zentralblatt,
Abteilung B, Palaeontologie, 11, 203-211.

Thalmann, H.E, 1951. Mitteilungen iiber Foraminiferen IX.
Eclogae Geologicae Helvetiae, 43(1950), 221-225.

Tomas, S., Frijia, G, Bomelburg, E., Zamagni, J, Perrin, C,, Mutti,
M., 2016. Evidence for seagrass meadows and their response
to paleoenvironmental changes in the early Eocene (Jafnayn
Formation, Wadi Bani Khalid, N Oman). Sedimentary
Geology, 341, 189-202. DOI: https://doi.org/10.1016/].
sedgeo.2016.05.016

Tomassetti, L., Benedetti, A., Brandano, M., 2016. Middle
Eocene seagrass facies from Apennine carbonate platforms
(Italy). Sedimentary Geology, 335, 136-149. DOI: https://doi.
org/10.1016/j.sedge0.2016.02.002

Tosquella, 1995. Els Nummulitinae del Paleoce-Eoce inferior de
la Conca Sudpirenaica. Doctoral Thesis. Barcelona, University
of Barcelona, 581pp.

Uhlig, V, 1886. Ueber eine Mikrofauna aus dem Alttertidr der
westgalizischen Karpathen. Jahrbuch der Geologischen
Bundesanstalt, 036, 141-214.

Vandenberghe, N., Hilgen, EJ., Speijer, R.P, 2012. The Paleogene
Period. In: Gradstein, EM., Ogg ]G, Schmitz, M., Ogg, G.
(eds.). The Geologic Time Scale, Elservier, 856-921.

Vanova, M., 1972. Nummulites from the area of Bojnice, the
Upper Hron Depression, and the Budin paleogene around
Stidrovo. Zbornik GeologickychVied zdpadné karpaty, 17,
5-104.

Vecchio, E., Barattolo, E, Hottinger, L., 2007. Alveolina horizons
in the Trentinara Formation (Southern Apennines, Italy):
Stratigraphic and paleogeographic implications. Rivista
Italiana di Paleontologia e Stratigrafia, 113(1), 21-42.

Vella, P, 1957. Studies in New Zealand foraminifera.
Paleontological Bulletin of Wellington, 28, 1-64.

Manuscript received January 2020;
revision accepted February 2021;
published Online June 2021.

|64 |



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX |

ay1 ul sweu sjdwes

SIy} ul sweu ajdwes

ejanbsp e €89T/610C ZdIN ‘@dAreled ezoSeJsez Jo AJISIaAIUN BY3 JO WNASN|Al 9JUBIDS [BINIEN -0 €0 sisuapnjanbso puiipp| YT "814/35T 814
eyanbsQ e 805/020T ZdIN ezoSelez Jo AJISISAIUN BY) JO WNISNIA 3IUBIIS [ednIeN £€-S0 z0 SiIsuanjanbso buijop| T "814/asT 814
en3ueje||In ¥55/020Z ZdIN ezoSeJez Jo AJISIDAIUN BY) JO WNISNIA 3IUBIIS [ednIeN OT-IA 6 A sisuapnjanbso puljop| YT 814/95T 814
euad el S15/020T ZdIN ezo3eJez Jo AlISIaAIUN BY3] JO WNASN|Al JUBIDS [eINleN 0T-d 1Zd sisuapjanbso puiipp| AVT "814/95T 814
elanbsQ e T89T/610T ZdIA ‘@dAiojoH ezoSelez Jo AJISIBAILUN BY) JO WNISNIA 32UBIIS [ednIeN -0 €0 SIsuanjanbso buijop| dvT "814/vsT 814
eyanbsQ e 115/0202 ZdW ezoSeJez Jo A)SIDAIUN BY) JO WNISNIA 9IUBIIS [ednIeN 9-s0 (o) sisuapnjanbso buijop| MPT 814
ejanbsQ e 905/020Z ZdIN ezo3eJez Jo AJISIaAIUN BY3 JO WNASNAl 9IUBIDS [BINIEN €T1-SO 10 sisuapjanbso pujipp| ovT 84
«SIN31y / ejans) (3IND1) eueds3 ap ouaullp A 02180]089 01N1IASU| 8TV 61 1uljay143q puljpp| 1T 814
+SINB1Y / ejans (3W91) eyeds3 ap osaulln A 0180|099 OIMNSU oLY sE | 1uljay1aq pujjpp| HPT 814
xSIN31Y / ejans) (3W91) eyeds3 ap osaulIA A 0180|039 0INIISU| or v LT 1ul12y1429 pUljDpP] AET 814
x849s5n7 / e||21pJegen (3WD1) eyeds3 ap osauliAl A 0180|039 0INISU| 881 jx4>) 1ulja41iaq ouljop) 3T ‘814/NET 814
+SIN31y / eans) (3Wo1) eyeds3 ap osaul A 0189|099 0INISU| wv orl 11243439 pulop| L1€T 814
x@195N7 / e|jalpJeqes (3W91) eyeds3 ap osauliA A 0180|030 OINIISU S0T 1 9€9 1uljay142q ouljop| 4T B14/SET 814
«SINB1Y / ejans| (3Wo1) eyeds3 ap osauly A 0189|099 01NNSU| 69V LE| 1uljay13q puljop| YET ‘814
+SIN31Y / eans) (3 oI) eyeds3 ap oJaulAl A 0130|039 O3nISU| LY 6€1 1ul243439 puiop| VET 81
«B135N7 / e||3lpieqes (3Wo1) eyeds3 ap osauIN A 0189|099 OINISU] ¥0T 1 S€9 11343439 puljop| deT 814
+SIN31Y / ejans) (3 DI) eyeds3 ap oJaullAl A 03130039 o3n3IsU| LLY 144l 1ula4343q puljop| O€T 814
+B195N7 / B||3lpieqen (3Wo1) eyeds3 ap osaul A 0189|099 0INNISU| 251 €19 1ula43439 puijop| AT ‘8I4/NET 814
+SINB1y / ejans| (3Wo1) eyeds3 ap osaulA A 0180|039 OIMSU 9r v [44] 1uljay1aq puijop) T "814/WET "814
x842sn7 / ejja1pleges (3Wo1) eyeds3 ap osaul A 0189|099 01NNSU| Wil 099 1uljay143q puijpp) T 814/1€T 814
+SIN31y / ejans) (3Wo1) eyeds3 ap osaulq A 03180039 03NS oLV 8€ | 1ulay343q puijop| NET ‘814
+SIN31Y / ejans| (3Wo1) eyeds3 ap osaulql A 03180039 0INYIsU| LY wi 11243439 pulop| o9pT "B14/r€T 814
%SIN31Y / ejans| (3Wo1) eyeds3 ap osauly A 0189|099 01NNSU| 8LY Syl 1uljay14aq puijpp) 1€T 814
+SIN31y / eans| (3Wo1) eyeds3 ap osaul A 0189|099 0INNSU| 8V yadl 1ulay343q puijop| NPT “B14/HET 814
#SIN1y / ejans (3Wo1) eyeds3 ap osaulA A 0180|039 OIMNSU| 8LY Syl 1uljay14aq puijop| avt ‘814/9€T 814
x843sn7 / ejjaipleqes (3Wo1) eyeds3 ap osauly A 0189|099 01NNsU| 161 879 1uljay14aq puijpp) NPT ‘8I4/4€T 814
+B195N7 / B||31pIeqeD (3Wo1) eyeds3 ap osaul A 0189|099 03NNSU| 0z1 19 “ds puiop| 3€T 84
+B195N7 / B||31pIeqen (3Wol) eyeds3 ap osaul A 0189|039 0INISU| €21 79 “ds puiop| asT 84
x843sn7 / ejjaipleqes (3Wo1) eyeds3 ap osauly A 0189|099 01NNSU| 121 19 “ds ouljop| OvT "814/0€T "8l4
x8495N7 / e|jaipJeqen (3W91) eyeds3 ap osaullAl A 0189|099 OIMNSU| €1 4] “ds ouyop| av1 "814/8€T ‘814
+€49sn7 / ejja1pleqen (3Wo1) eyeds3 ap osaulA A 0180|099 OIMISU 0z1 19 “ds ouljop| VT 814/VET 81y
u01323s d1ydesdnesns siaquinu andojeie) Aioysoday Aaoyisodas saladg uswads

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

ay3 ul sweu ajdwies

siy} uj dweu ajdwes

«B43sN7 / e|j3lpJeqe (3Wo1) eyeds3 ap oJaullA A 0189|099 oSyl L1 69 DIDAO DLIDINGDS 09T ‘814
«B43sN7 / e|j3lpJeqe (3WoI) eyeds3 ap osaulN A 0180|039 oIN3asU| 991 819 D10AO DLIDINGDS 49T 814
«B18sn7 / ejjaipieqen (3INDI1) eueds3 ap oJaull A 02189|099 01MNISU| 691 6T 9 1j13504 blib[NGD 09T 814
«BJ9sN7 / e||aipieqen (3IND1) eueds3 ap oJauly A 02189|099 01M1ISU| 991 8T 9 1]13504 blIDINGDH NOT "Si4
«B43sN7 / e|jalpJeqeg (3Wo1) eyeds3 ap osaullAl A 0189|099 onisu| (/A 179 1j|2s04 plp|NGDS IN9T 814
«BJ9sn7 / ejjaipieqes (3WD1) eyeds3 ap osaulln A 03180]095 oIndsU| U 179 Ijj19s04 blBINGDS 191 ‘84
«843sN7 / e||alpJeqe (3Wo1) eueds3 ap ouaullA A 0189|099 oanisu| [7A] 129 lj12s04 plpINgOS 39T ‘814
xSINZUY / ejans| (3Wo1) eyeds3 ap otaulln A 0189|099 oanasu| v Cl lj12s04 plIDINGLS 19T 814
«B43sN7 / e|j3ipJeqes (3WoI) eyeds3 ap osauly A 0180|039 oInlasul [7A] 129 1jj2s04 plIDINgDS 19T 814
«BJasn7 / ejjaipieqen (3D1) eueds3 ap osaull A 02189099 01M1NIsu| 691 6T 9 1]]3504 plIBINGD HIT "Si4
«BJasn7 / ejjaipieqen (3DI1) eueds3 ap oJaully A 02189099 01MISu| 091 919 1]]3504 blIBINGD 9971 "Si4
«B43sN7 / e|jalpJeqe (3no1) eyeds3 ap osaulA A 0189|099 oinlisu| 991 8T O 1l12s04 plIDINGDA 4971 814
«BJ9sn7 / ejjaipieqes (31o1) eyeds3 ap osaulN A 02180]099 0INYISU| 161 o Ijj9s04 plpINgDS 39T 814
«B43sN7 / e|j3lpJeqe (3Wo1) eueds3 ap oJaullA A 0189|099 oinisu| €41 19 1l12s04 plIDINGDS a9t ‘814
xSIN1Y / eans| (3Wo1) eyeds3 ap otaullA A 0189|099 onisu| v Tl 1j12s04 plIDINGDS 29T "84
«B43sN7 / e|j3ipJeqes (3Wo1) eyeds3 ap osaulN A 0180|039 0INAsU| L1 0zo 1j12s04 plIpINGDS 991 814
«B18sn7 / ejjaipieqen (3INDI1) eueds3 ap oJaull A 02189|099 01M1NISU| (A 129 1]13504 bliD|NGDH V9T "Si4
033jeo ap ojjUNA €6v/020C ZdIN ezoSeJez Jo AlISI9AIUN BY] JO WNISNA 92UBIDS [BINIEN 9T-NIN STIN sisuanjanbso bujjop| SST 814
endueje||! 6¥5/0202 ZdN ezo8euez Jo ANSI9AIUN BY) JO WINBSNIAl 9IUIIDS |BANIBN 8-IA LN sIsuanjanbso buljop| ST 814
enduele||IA L¥5/0202 ZdN ezo8e.ez Jo ANISI9AIUN BY) JO WINBSNIAl 9IUIIDS |eANIBN 9T-IA YT A sisuanjanbso pulop| ST 814
083||e9 ap o||LUNA 505/0202 ZdIN ezo8e.ez Jo ANSI9AIUN BY] JO WINBSNIAl 92UIDS |eAnleN vZ-NN SN SIsuabnjanbso pbuljop| dST "84
elaj|eqe) eaals £€5/0202 ZdN ezoSe.ez Jo ANISIaAIUN BY] JO WINBSNIAl 92UIDS |ednleN 6£-2S 7508 SIsuabjanbso puljop| 0ST 814
euad el 025/0202 ZdIN ezoSeJez Jo AlISI9AIUN BY] JO WNISNA 92USIDS [BINIEN v€-d €€d sisuanjanbso bujjop| NST "84
919|253 3p Z04 €7 06v/0202 ZdIN ezoSeJez Jo AlISI9AIUN BY] JO WNISNA 92USIDS [BINIEN 8€-53 ov3 sisuapjanbso bujjop| INST 814
e1anbso e £05/0202 ZdN ezoSeJez Jo AlISI9AIUN BY] JO WNISNA 92UIIDS [BINIEN 8T-SO LT O sisuanjanbso bujjop| 15T 814
083||e9 ap oj|LNA ¥6v¥/020C ZdN ezo8euez Jo ANSI9AIUN BY) JO WINBSN|Al IUIIDS |BANIBN ST-NIA 9T N sIsuanjanbso pulop| ST "84
enduele||IA 85/0202 ZdIN ezo8e.ez Jo ANSI9AIUN BY] JO WINBSNIAl 9IUIIDS |eANIBN LT-IA STA sIsuanjanbso pulop| AT 814/rST 814
eJa||eqe) eaals 8€5/0202 ZdIN ezoSeuez Jo ANSIaAIUN BY JO WINBSNIAl 9IUBIDS |ednleN 6£-9S 750S sisuapjanbso puipp| 1¥T "814/1ST 814
033||e9 ap o||LUNA S61/0202 ZdIN ezoSe.ez Jo ANSIaAIUN BY] JO WINBSNIAl 92UBIDS |ednleN ST-NIN 9T N SIsuabjanbso puljop| Z¥T "814/HST 814
919|253 3p 204 €7 881/020¢ ZdIN ezoSeJez Jo ANISI9AIUN BY] JO WNISNA SDUSIDS [BINIEN 0€-53 €€3 sisuanjanbso bujpp| Nyt "814/95T 814
eanbsQ e 7891/610C ZdIN ‘@dAreseq ezoSeJez Jo AlISI9AIUN BY] JO WNISNA 92USIDS [BINIEN -s0 €0 sisuapjanbso bujjop| StT 814/4ST 814

U013 d1ydesdnens siaqwinu ango|eied Aioysoday Asoyisoda. Hom sapads uawdads

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX 1. Continued.

eJa|eqe) edlals 0£5/0202 ZdIN ezogeJez Jo AJISIaAIUN BY3 JO WNBSNA SDUBIDS [BANIEN €-5 2C0S 114N02UIDJ “§D DUIINI0JII MLT 814
XSIN31Y / ejans| (3Wo1) eyeds3 ap osaulN A 0189|039 oINsU| (4 8zl 1HN02UIDI *}d DUINI0J1Id] ALT '8
XSIN3IY / ejans| (3Wo1) eyeds3 ap osaul A 02189]039 oINSU| vSY (3] 1MN02UIDI "} DUINI0JII3] nLT 84
x43sn7 / e||alpieqes (3WD1) eyeds3 ap oaulNl A 03189]089 oINIISU| 781 174°] 134N0JUIDJ "§3 DUJINI0JIIa] JVAS-F]
«SIN81y / ejans| (3 DI) eueds3 ap osauly A 02180]099 01MNISU| sV 8T 134n02UIDJ *§3 DUIINIO[IIad SLT 814
«SIN81y / ejans) (3NDI) eueds3 ap oJaully A 0310|089 0INHISU| SV oc | 11261130y DUIZDID|OPNISH MLT 814
«B4asn7 / e||a1pieqen (3INDI) eueds3 ap oJaully A 0210|089 0INHISU| 191 919 11261130y DUIZDID|OPNISH 0.1 814
«BJ4asn7 / e||a1pieqen (3INDI) eueds3 ap oJaully A 0210|089 0INHISU| 591 8T O 11261130y DUIZDID|OPNISH dLT 814
x8495N7 / e||alpieqes (3D1) eyeds3 ap osauly A 00130039 OINYISU| 6v1 0T 9 abnjoy puizoaojopnasd 0oLT 84
«BJ4asn7 / e||a1pieqen (3INDI) eueds3 ap oJaull\ A 02180]089 0INHISU| 51 ) 11261130y DUIZDID|OPNISH NZT 814
«BJasn7 / e||s1pieqen (3NDI) eueds3 ap oJaully A 0210|089 0INHISU| SS1 Y19 14361130y DUIZDID|OPNISH LT 814
«SIN81y / ejans| (3 DI) eueds3 ap osaul A 02180]099 01MNISU| sV 8T 1uabi10y buiznID|OPNISY LT 814
«B43sN7 / e||aipJeqes (3 DI) eueds3 ap osaul A 02180]099 01MNISU| 591 819 1uabi10y puiznapjOPNISY MLT 814
«SIN81y / ejans| (3 D1) eueds3 ap osaul A 02180]099 01M1NISU| GSvY €1 11ab110y buizDIDIOPNISH [VAR:IE|
«SIN81y / ejans| (3WD1) eueds3 ap osaul A 02180]099 01N1NISU| sV 8T 11ab110y puiznID|OPNISY 14T 814
08a||eD ap ojjuNA 96+/020C ZdIN ezo8eJez Jo AJSIaAIUN BY3 JO WNSSN|A 9DUBIDS [BANIEN 0€-NIN N 11261130y DUIZDID|OPNASH HLT 814
«SIN81y / ejans| (3 DI) eueds3 ap osaul A 02180]099 01M1NISU| 6SVY e 11ab110y buizDIDIOPNISH o/T 814
«B49sN7 / e||aipJeqen (3 D1) eueds3 ap osaul A 02180]099 01N1ISU| 591 819 11ab1310y puIzDIDIOPNISY 4/1 814
«B43sN7 / e||a1pJeqen (3 D1) eueds3 ap osaul A 02180]099 01N1NISU| 591 819 11ab110y puIzDIDIOPNISH 3/1 814
«B43sN7 / e|a1pJeqen (3 D1) eueds3 ap osaul A 02180]099 01N1NISU| 591 819 11ab110y buizDIDIOPNISH ast 84
«B43sN7 / e|a1pJeqen (3 D1) eueds3 ap osaul A 02180]099 01N1NISU| 191 919 11ab1310y buIZDIDIOPNISH 24T 814
«B43sN7 / e|a1pJeqen (3 D1) eueds3 ap osaul A 02180]099 01MNISU| S61 ¥T9 11ab1310y puIzZDIDIOPNISH a/T 814
«B43sN7 / e||a1pieqen (3 D1) eueds3 ap osaul A 02180]099 01M1NISU| 91 8T O 11ab1310y pUIZDIDIOPNISH VLT 814
«B49sN7 / e|a1pJeqen (3 D1) eueds3 ap osaul A 02180]099 01MINISU| 1 69 D1DAO DLIDINGDA A9T "Si4
«SIN81y / ejans| (3D1) eueds3 ap osaul A 02180]099 01NINISU| 9G Vv €| D1DAO DLIDINGDA X9T 814
ensueje|IA 155/0207 ZdN ezo8eJez Jo AJISI9AIUN BY3 JO WINSSNA BIUBIDS [BANIEN 0T-IA 6A DIDAO DLIDINGDA MOIT “8i4
BUad e 915/020C ZdW ezo8eJez Jo AJISIaAIUN BY3 JO WNSSNA 9IUBIDS [BANIEN 1-d 7cd DIDAO DLIDINGDS A9T 814
ensueje||IA 256/0207 ZdN ezo8eJez Jo AJISI9AIUN BY3 JO WNSSNA SIUBIDS [BANIEN 0T-IA 6A DIDAO DLIDINGDA N9t 814
919|253 3p Z04 B 98%/0202 ZdN ezo8eJez Jo AJISIaAIUN BY3 JO WNISNA SIUBIDS [BANIEN JARTAT] 9T 3 DIDAO DLIDINGDA 19T 814
ensueje||IA €56/0207 ZdN ezo8eJez Jo AJISI9AIUN BY3 JO WINSSNA BIUBIDS [BANIEN 0T-IA 6A DIDAO DLIDINGDA S9T "S14
«B49sN7 / e|a1pJeqen (3 DI) eueds3 ap osaul A 02180]099 01MINISU| ¥ 69 D1DAO DLIDINGDA 9T 814
uo129s 21ydesdnens siaquinu andojele) Aioysoday Atoyisoda Hom sapads uawdads

ay3 ul sweu ajdwes

s1y3 uj sweu 3|dwes

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

9y ul sweu a|dwes

sIy1 ul sweu ajdwes

x49sn7 / ejjaipJeqes (3Wo1) eyeds3 ap oJaulAl A 031801039 0INSU| 191 919 11250q bUIjOIA]Y net 814
x843sn7 / ejj3ipJeqen (3Wo1) eyeds3 ap oJaullAl A 02180099 01MNsuU| €011 €D 119509 DUIjOAAIY 16T ‘814
«BJ9sn7 / e|jaipJeqes (3 D1) eyeds3 ap oauly A 0189|039 o3n3su| 151 %) 112509 puljoanly S6T ‘814
+BJ9sn7 / e||aipJeqes (3o1) eyeds3 ap osauly A 02189]039 o3n3su| 191 919 112509 puljoaNlY deT 814
x843sn7 / ejjaipJeqen (3Wo1) eyeds3 ap oJaullAl A 02180]099 01NNsU| 591 8T9 119509 bUIjOAAIY 06T 814
%B43sN7 / e||aIpieqen (3o1) eyeds3 ap osauly A 0189|039 o3ndsu| €91 yAR>) sInuaj buljoanly d6T 314
x495n7 / ejjalpJeqen (3no1) eyeds3 ap osaulAl A 02180039 oInIsU| €41 19 sInuaj bujjoan|y 06T 814

¥SIN31Y / ejans) (3Wo1) eyeds3 ap oJaulln A 02180]099 01NNsU| oTv Al 51nUa} DUI0AN]Y N6T 814
x842sn7 / ejjaipJeqes (3no1) eyeds3 ap oJauliA A 03180099 01NNsU| 591 819 11250q buljoaA]Y N6T 814
+843sN7 / e||9lpieqes (3 o1) eueds3 ap osauly A 0189|039 o3nIsu| 851 ST9 110509 puljoaNly 16T ‘814

xSIN31Y / ejans (3Wo1) eyeds3 ap oJaullA A 02180099 01NNsuU| oTv Ll sInua} buloAN]Y J6T 814
xBJ9sn7 / e||a1pieqen (3D1) eyeds3 ap osauly A 0189|039 o3n3su| 191 919 DSNIGO DUIjOAA]Y 6T "84

«SIN31y / eans| (3 o1) eyeds3 ap osauly A 0189|039 o3n3su| otV L] DUIIUDAS| DUIO3NIY 16T 314

#SIN31Y / ejans (3Wo1) eyeds3 ap oJaullA A 02180099 01MNsuU| oTv Ll DUIUDAS| DUIJO3AIY H6T 814
xBJasn7 / e||aipieqen (3ND1) eyeds3 ap osauly A 0189|039 o3n3sul 191 919 DSNIGO bUIjOAA]Y 96T 314
+B43sN7 / e||9lpJeqen (3 o1) eyeds3 ap osauly A 02189|039 o3ndIsul 121 19 20WaI2 bUIjOAN]Y 46T 814
«B43sn7 / e||aipieqen (3IND1) eueds3 ap osaulN A 02180]099 01N1ISU| 0z1 9 aDWa12 DUI[03N]Y 36T ‘814

«SIN8uy / ejans) (3InD1) eueds3 ap osaulln A 02189]099 03NS (A 0zl Halunw puijoanly ,aet ‘814
«BJ9sN7 / e||31pieqes (3Wo1) eyeds3 ap osaulAl A 021801039 oInsul 121 19 10415023p DUIJOIAIY aet 814

¥SIN31Y / ejans| (3Wo1) eyeds3 ap oJaulln A 02180]099 01nNsu| 6EV 9T | lajunw puljoan)y 06T ‘814
+B43sn7 / e||aipieqen (3 D1) eyeds3 ap osauly A 02189|039 o3ndsu| 121 19 10435D23p DUIjOIAY 06T 814

«SINSy / ejans| (3Wo1) eyeds3 ap oJaullAl A 03180039 o1nsul v ozl Lajunw puljoany 86T 814
x843sn7 / ejj3ipJeqen (3Wo1) eyeds3 ap oJaullAl A 02189]099 01MNsuU| 121 19 10415023p DUIJOIAIY 96T 814

¥SINS1Y / ejans| (3Wo1) eyeds3 ap oJaullAl A 02180099 01nnsu| orv LT 1ajunw puljoanly V6T ‘814
«BJ9SN7 / e||31pieqes (3Wo1) eyeds3 ap oJaullAl A 031801039 oInnsul 121 19 10415023p DUIJOIAIY V6T ‘814
«B13sn7 / e||aipieqen (3IND1) eueds3 ap osaulln A 02180]099 01N1NISU| 9¢€1 €9 sisualdso bujjoan)y 38T ‘814
«B19sn7 / e||a1pJeqes (3Wo1) eyeds3 ap oJaullA A 02180099 01NNsu| 9€1 €9 sisuajdso pujjoan|y ast ‘814
+B43sN7 / e||9ipieqes (3 o1) eyeds3 ap osauly A 02189]039 o3n3su| 9g1 €9 sisuaidso puljoanly 08T 814
«B13sn7 / e||aipieqen (3IND1) eueds3 ap osaulN A 02180|099 01N1NISU| 9¢€1 €9 sisualdso pujjoan|y 48T ‘814
xB43sn7 / e||aipieqes (3Wo1) eyeds3 ap oJaulAl A 02180099 01MNsu| 9€1 €9 sisuajdso pujjoan|y V8T 814

eJg|jeqe) euIaIS €€5/020T ZdIN ezogeJez JO AYISIAIUN Y1 JO WNISNIA| IUBIVS [eINleN S-9S €¢OS 134n02ulDd *Jd DUIINI0[13d XLT 814

uo1129s J1ydesdnens siaqunu an3o|eie) Aioysoday Adoysoda Hom sa10ads uawoads

v ]

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

«BJ9sN7 / e|ja1pJeqen (3IND1) eueds3 ap oJauly A 02189|099 01N1NISU| 881 Vad>) SISUaYPINGLIBa DUISDAIS o217 814
xBJ9sn7 / ejjaipieqes (3o1) eyeds3 ap osauly A 0130099 0INYISU| 9711 0S5 D2D1IISND DUJjOIIAS are”
#SINZUY / ejans| (3Wo1) eyeds3 ap oJauln A 0180099 0IMASU| LvY €zl D2D1IISND DUJjOIIS viz”
e1anbsQ e 605/0202 ZdW ezogeJez JO AUSISAIUN BY) JO WNISNIA 9IURIDS [eanleN ¥-s0 €0 DI0BUOJa “Jje DUIJOAAIY 10z ‘814
ensue|e||IA 9%5/0202 ZdW ezogeJez JO AUSISAIUN BY) JO WNISNIA 9UDIIS [einleN TT-IA OTA D10BUOJa “Jje DUIIOAAY Soz 814
$301|24 ues €75/0202 ZdW ez05eJeZ JO AJISIBAIUN BY1 JO WNISNIA 3IUIIS |EINIEN 84S 94S D10BUOJ2 “JJe DUIIOAAY HoT”
eJ3||eqe) eLals Ts/020C ZdN ezoSeJez Jo AJISISAIUN BY] JO WINISN|A SIUB[IS [eAnlEN 0v-3S €508 p10BUOJ3 "Jje DUIJ0IN|Y 0ot
919|253 3p Z04 B $8%/0207 ZdN ezoSeJez Jo A)SIaAIUN DY) JO WINISN|A DUBIDS [eINIEN 91-753 ST3 si1bo.f 348 buljoan]y doz 814
s901|94 ues ¥¥5/0202 ZdW ezoSeJez Jo AJSIaAIUN DY) JO WINISN|A 3IUBIDS [BINIEN 8-4S 94S siboif “3ye puloINY 00z
euad el 615/020C ZdW ezogeJez o ANSIBAIUN BY) JO WNBSNIA 32UBIDS [ednieN €€-d ced Sij16o.f *yye puljoaNY NOC*
919|253 9p 04 B 26%/0202 ZdN ezoSeJez Jo AJSIaAIUN BY] JO WINISNIA 3IUSIDS [edNIEN 75-53 s3 Sij1B60.f “33e DUIjoNY INOZ 814
9°¢G @ield (#£6T “428unioH) siutiofisnf puljoan|y 102 814
sauualseg ‘@4asse]
v'zseeld  (pL6T 498unioH) siw.ofisnf ouijoan)y
sauualseq ‘94asse]
€75 deld sauuaiseq siwuofisnf puljoanly 1oz 814
‘Anodwassesg
s aed sauuaiseg siwiofisnf puljoanjy 10z 814
‘Anodwasselg
STS3eId  (pL6T ‘498UMIOH) siwiofisnf puljoanjy HOZ 814
sauualseq ‘94asse]
eyuad el $15/020T ZdN ezoSeJez Jo A)SIBAIUN BY} JO WINISN|A SDUBIDS |ednieN 6T-2d T d siuwofisnf puijoanyy 90z "Si4
#SIN31y / ejans) (3Wol) eyeds3 ap osauly A 0180|039 0INdAsU| ElAY (44 siwiofisnf puljoany d02°
I3y / ejans| (3Wo1) eyeds3 ap oauln A 0189|099 oINS 347 ozl siuiofisnf puljoanjy 30"
elanbsQ e 015/020T ZdW ezoSeJez Jo AJSIaAIUN BY) JO WINSSN|A 3JUSIDS [eInleN ¥-s0 €0 siuofisnf puijoanyy aoz 814
#SIN31y / ejans| (3Wo1) eyeds3 ap oJaul A 0150|099 0INIISU 1A [44] siwofisnf pujjoanyy 207 ‘814
e1anbsQ e 215/0202 ZdN ezoSeJez Jo AJSI9AIUN BY) JO WINISNIA 3IUSIDS [eINIEN 8-s0 LO siwofisnf puijoanyy 40z 814
45Ny / eans| (3D1) eueds3 ap oJauln A 02130]099 01n1IASU| VA ozl siwJofisnf puijoan)y v0oz 84
eJ9||eqe) BIIDIS §25/0202 ZdIN ezoSeJez Jo AlsIaAIUN BY] JO WINISNIA 3IUSIDS [ednIeN £T-29S 21 0S DS0||D2 DUI|OIN[Y 261 ‘814
x843sn7 / e||aipleqes (3Wo1) eyeds3 ap osaullA A 0189|099 oinsu| 9€1 €9 DS0|[b2 bUI|O3A]Y A6T 814
¥SIN81y / ejans| (3Wo1) eyeds3 ap osaulln A 0189|089 0IMSU| v €T sinuaj bujjoany X6T 814
x84asn7 / e||alpieqe (3WoI) eyeds3 ap osauiN A 0180|039 0INAsU LET 12°] sadiis puljoan|y M6T 814
«BJ4asn7 / e|ja1pieqen (3 DI) eueds3 ap osaullp A 02180]089 0INHISU| 9€1 €9 DSO||D2 DUIJOAA[Y A6T "S14
u011236 21yde.: siaquinu anSo|ele) Asoysoday Atoyisoda Hom salpads uawads

ay3 ul sweu ajdwes

s1y3 Ul sweu 3|dwes

v

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

#SIN81y / ejans| (3o1) eyeds3 ap osauly A 0189|039 oInIsu| VLY wl 1349q0J buljoulyso) Lzz 84
«SIN8J1y / ejans) (3D1) eueds3 ap oJaulN A 02180]099 01NIISU| 8LV (<72 1143q0J bujjou1yso) Szz 84
¥SIN31Y / ejans (3Wo1) eyeds3 ap oJaullAl A 02189]099 01NNSU| 98 v 0S| 1342904 DUIOULYSOD yzz 84
euad el €15/020T ZdN ezo8euez Jo AJISISAIUN BY] JO WINBSN|A SIUBIIS |BANIEN /T-2d 0T d 1343G0J puljouIyso) foYadi:IE|
xSIN31y / ejans| (3Wo1) eyeds3 ap oJaullAl A 02189]099 01nNsu| 8LY Syl 1142q0. puljouLyso) dze '8y
¥SIN3y / ejans| (3Wo1) eyeds3 ap oJaull A 03180]099 o1NsUl VLY wi 1343qoJ bujjounjso) 0oze 814
«SIN81y / ejans) (3D1) eueds3 ap oaulN A 02180]099 0INIISU| r4:3" [l 1343q0J bujjou1yso) Nzz 84
¥SIN31Y / ejans| (3Wo1) eyeds3 ap oJaulAl A 02189]099 01NNsU| oLvY 8€| 1142904 pUljOULYSOD NZT 81
#SIN81y / ejans| (3 o1) eyeds3 ap osauly A 0189|039 oInIsU| €LY 134 1349q0J buljouryso) T2z 34
«SIN81y / ejans) (3D1) eueds3 ap oJaulN A 02180]089 01NIISU| 98Y 0S| 1143q0. bujjou1yso) ez 84
#SIN81y / epans| (3D1) eyeds3 ap oauln A 0189|039 oInIsu| 85V €€l 149q0J buljoulyso) rez 84
#SINBuy / ejans (3WD1) eyeds3 ap oJaulN A 0189|095 oINIISU| 8y vV iZ4 113G0J pUljOUISO) Iz '8
xSIN31Y / ejans (3Wo1) eyeds3 ap oJaulAl A 02189]099 01MNsUl SSv 1€ 1142904 pUljOULYSOD Hee 84
#SIN8Jy / ejans| (3 D1) eyeds3 ap osauly A 0189|039 oInIsU| SSV 1€l 1349q0J buljouryso) 97z ‘84
«SIN31y / ejans) (3D1) eueds3 ap ouaulN A 02180]089 01NIISU| sV 8T1 1143q0J bujjou1yso) 427814
«BJasn7 / e|ja1pieqen (3D1) eyeds3 ap osauln A 0189|039 oanIsu| 121 19 pJadiad 3o puljouyS0) 37 84
«BJ9sN7 / e||31pieqes (3Wo1) eyeds3 ap oJaull A 0180|099 OINISU €21 45} paadiad 42 puljourysod aze 84
«BJ3sn7 / e||aipieqen (3Wo1) eyeds3 ap oJaulAl A 03180]099 01NNsU| Al 99 1bissiay pjuoppoH 22z 84
«SIN3uy / epans| (31N1D1) eyEds3 9p 043UIA A 00130039 OINYISU| 69V L€ 1B1ss1ay bluoppoH g¢e 814
xSIN8uy / ejans) (3DI1) eueds3 ap ouauln A 02180099 01N11ISU| 69V L€ 161ss13Y DIUOPPDH veze 814
eJa||eqe) edsls ¥€5/0202 ZdW ezo8e.ez Jo AlISISAIUN 3Y] JO WNISN|A 9IUBIDS |eAnIeN €1-9S 0€2S SISUaUIIU3]0 5311031940 NTZ ‘814
xB195n7 / e||31pJeges (3N1D1) eYEds3 9p 043U A 00130089 OINYISU| 961 0£9 sn3pubdwod $331/031GI0 NTZ 314
eJaj|eqe) esls 2€5/0202 ZdWN ezo3euez Jo AlSISAIUN BY] JO WNASN|A 92UBIIS [eanleN g-9S €208 snjpup|dwod $331/031G10 112 84
919|e2s3 ap zo4 e] £8Y/0202 ZdIN ezo8e.ez Jo ANSISAIUN 3Y] JO WNBSN|A SDUBIIS [BANIEN 91-53 123 snwiuw 3311031910 Ntz 84
euad el 125/0202 ZdWN ezoSeJez Jo AJISISAIUN BY] JO WNISN|A 92UIIIS [ednieN qot-od qd Snwiuw $331/031q40 rre Sy
«SIN81y / ejans) (3io1) eueds3 ap ouauly A 02180|099 01n1ISU| I8V 0S| snipupjdwod $331/031qi10 112 814
«BJ9sn7 / e||aipieqes (3Wol) eyeds3 ap oJaulAl A 031801099 o1NISU| €81 szo sN1oUD|AWOI $331/031GI0 HTZ 814
«B43sn7 / e||aipieqen (3Wo1) eyeds3 ap oJaullA A 02189]099 01MNsu| 8TT1 30] “ds spioyaipuad o1 ‘814
«BJ3sN7 / e||a1pieqen (3WoI) eyeds3 ap oJaulN A 0189|099 oINS LTT1 wo “ds soipysipuad 4Tz 84
«BJasnT / e|jaipieqen (3DI) eueds3 ap oaulN A 02180]089 01nIISU| £L0T1 LED *ds soipysipuad ELA:[E]
«B43sn7 / e||3ipieqes (3Wo1) eyeds3 ap oJaulAl A 0189|099 01NSU| 161 879 “ds soipyspuad are 84
uo1129s d1ydesdnens sJiaquwnu andojeie) Aioysoday Adoysoda Hom sa10ads uawoads

ay3 ul sweu a|dwes

siy} ul dweu 3|dwes

[vi]

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

«SIN8Jy / ejens|
eJ3||eqe) euaIS
«B43sN7 / e||a1pieqen
eJ3||eqe) BLIBIS

«B43sN7 / e|a1pieqen

+BJ9sN7 / ejaIpJegen

enSueje||IA
«BJasn7 / ejaipieqen
«B43sN7 / e|a1pieqen
+BJ9sNT / e|ja1pieqen
«B49sn7 / ejjaipiegen
«BJ43sN7 / e||aIpieqen
+BJ9sNT / e||a1piegen

«SIN8J1y / ejans)
«B49sn7 / e||a1pieqen
eJ3||eqe) eualS
+B49sN7 / e[jaipiegeD

eJd||eqe) eLdls

«edasn /e

Ipleqen
+B43sN7 / e[jalpiegen
«BJosn7 / e|jaipieqen
«BJasn7 / e|ja1pieqen

«SIN8uy / ejans)

939|e3s53 9p zo4 e

+£43sN7 / e||aIpieqen
+£43sN7 / e||aipieqen
«BJasn7 / e|ja1pieqen
«B195n7 / e||aIpJeges
+B19sn7 / e|jaIpJeges
+BJ3sN7 / e|ja1pJegen

0v5/020T ZdW

15/020T ZdW

055/020T ZdW

¥25/020C ZdW

625/020T ZdN

16%/020T ZdW

(3N1D1) eyeds3 ap 043Ul A 0180|039 OINISU|
ezo8eJez Jo AJISISAIUN Y] JO WNISN|A] 3JUSIDS [BINIEN
(3io1) eueds3 ap osaulA A 02189|099 03N1ISU|
ezo8eJez Jo AJISI9AIUN Y] JO WNISN|A 3DUBIDS [RINIEN
(3N1D1) eyeds3 ap 013Ul A 00180|039 O3NIsU|
(3Wo1) eyeds3 ap oaull A 03189|039 01NMISU|
(3D1) eueds3 ap oJaulA A 02189099 03NIISU|
ezo8eJez Jo AJISI9AIUN Y] JO WNISN|A] JUBIDS [BINIEN
(3Wo1) eyeds3 ap osaulAl A 03180|039 OINIISU|
(3o1) eueds3 ap osaulA A 02189|099 03NIISU|
(3IN1D1) eyeds3 3p 043Ul A 00180|039 OINISU|
(3Wo1) eyeds3 ap oaulAl A 03189]039 OINIISU|
(3io1) eueds3 ap osaulA A 02189|099 03NIISU|
(3N1D1) eyEds3 3p 043Ul A 0180|039 OINISU|
(3D1) eueds3 ap osauln A 02189]099 01NIISU|
(3iD1) eueds3 ap osaulA A 02189|099 03NISU|
ezo8eJez Jo AJISI9AIUN Y] JO WNISNA JUBIDS [RINIEN
(3IN1D1) eYEdS3 Bp 043UIN A 0130|039 OINIISU|
ezo8elez 4o ANSISAIUN Y] JO WNASNA DUSIDS [eINlEeN
(3io1) eueds3 ap osauln A 03189]099 03NISU|
(3N1D1) eYEdS3 Bp 0IBUIN A 0130|039 OINIISU|
(3WD1) eyeds3 ap oaulA A 0180|099 OINISU|
(3io1) eueds3 ap oJauln A 021890]099 03N3ISU|
(3N1D1) eYEdS3 Bp 0IBUIN A 0150|039 OINIISU|
ezo8eJez Jo ANISISAIUN BY] JO WNASNA SJUSIDS [BINIEN
(3io1) eueds3 ap osaulA A 02189|099 03NIISU|
(3Wo1) eyeds3 ap osaulA A 0189|099 OINISU|
(3o1) eueds3 ap osaulA A 02189|099 03NYISU|
(3IN1D1) eyEdS3 Bp 0I3UIN A 0180|039 OINIISU|
(3DI1) eueds3 ap osauln A 02189]099 01nN1ISU|
(3io1) eueds3 ap osaulA A 02189|099 03N1ISU|

6V
0t-3S
9ST1
0v-3S
81
S81
181
6-IA
6€ET
181
(4|
0T
SOT1
SO0T1
Sv
74l
q¢-2os
€11
92-13S
LY
ST
SOT1
0T
8s Vv
6€-53
711
0TT1
cT11
[4n!
711
4|

141
€50S
L9
€30S
vzo
9¢o
€CO

8A
859
€CO
Sv9
€€9
9€9
9€9

14l
LD
1S
879
6T 0S
1)
99
9€9
€€9
€€
w3
6€9
8¢9
oo
o9
6€9
oo

D3apIOU0I DJ[31I0IIIA
Ds0bn.1ass04b bj|an0xyqo.oy
psobnIassolb bj|anoxyqoioy
Ds0bNIass0.ib bjjan0xqoioy
pubbw pjjauipioifD
pubow pjjaulploiD
pubow pjjauiploiA
pubow pjjauipioifD
pubbw pjjauIpIoIAD
pubow pjjauiploiAD
pubow pjjauIpioifD
D21U3DI03 Dj|aUIPI0IAD
D2JUDI03 DJjaUIPI0IAD
DIIU3DIOA DjaUIPI0IAD
SIN3] bjjauIpI0IAD

SIn3| bjjauIpI0IAD

13| bjjauIpioiAD

pwiUIW DIPJDAYIDH
oUW DIPJDAYIDH
pwiuiw pIpIoAXDH
pwiuIW DIPJDAYIDH

SISSD2 DIUDIGDS

sISsp2 pjubIgD

S1SSD2 DIUDIGDS

5ISSDJ DIUDIGDS

*1apul depl||auljaAen
‘19pul sepl||auljaAeD

‘}9pul e Qul|9AED

"}3pul depi|jauljaneD
“J9pul depi||auljaAeD

‘Japul depi|jauljdAes

ove”

dve -
ove 814
Nve 814
Wve 814
we:
YT 8i4

e 814
17T 814
HYZ 814

BlZA
ElZAIE]
vz ‘814
ave 8
ovee
ave 814
Ve '8

NET 814
NET
€T

NET "
ree 814
fx4

HETZ "

9¢€T”

4€¢ 814

3eC”
aee
J€C
g€¢
VET

uo1329s d1ydessSinens

slaquinu angojele)

Aloyisoday

Aioyisodal
ay) ul sweu ajdwes

sdom
siy} ul sweu 3|dwes

sapads

uawipads

| vin |

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

2y} ur sweu ajdwes

siy} ul sweu ajdwes

+SIN31Y / epans) (3no1) eyeds3 ap osaulN A 03180]039 0IMNsU| S6V ¥S 1 SIWLIOJIPIY20.3 DIIDIOY 497 814
«B19sn7 / e|jaipieqes (31N91) eyeds3 ap osaullA A 0180|099 01n1sU| €711 879 SIWIOfIPIY20.3 DI|DI0Y 397 84
#SIN31y / eans| (3WoI) eyeds3 ap osaul A 0180|099 oInIsu| 88V 151 SIWLIOfIpIY20.43 DIIDIOY a9z 814
eJ9||eqe) elals §€6/0202 ZdIN ezoSeJez Jo AJISISAIUN DY JO WNBSN|A 3JUBIIS [ednieN ST-2S CEDS SIWI0fIp1Y204] DIDIOY 292 ‘814
eJa||eqe) eLdlS 225/0202 ZdIN ez03eJez J0 ANISISAIUN B3 JO WINISNIA DUBIDS [ednleN qz-29S 1S SIWIOfipIy204} DI[DIOY 99 814
#SINB1Y / eans| (3WoI) eyeds3 ap ouaul A 03180|09D o1mnsu| Sv 12l SIWIOfipIY201} DIIDIOY v9Z ‘814
eJg|jeqe) euaIs 1€5/0202 ZdIN ezogeJez Jo AlIsIaAIUN 33 JO WNISNIA] 92USIIS [BINIEN (epe8|ap euiwe|) 5-25 €705 sisuauissob buiuowdpyd MST 314
«BJ9sn7 / e||aipieqe (3ND1) eyeds3 ap osauliA A 03180]099 01Nsu| 95T 1 L9 1UOSUBY DJ|aUIqI0I0Y ASC 81
+SIN21y / eans| (3WoI) eyeds3 ap ouaulN A 03180|095 o1msu| oLY 8€| ¢ buliapujjoun|d nse 814
«BJ3sN7 / e||aipieqen (3D1) eyeds3 ap osauln A 02180039 0INYASU| LvT1 799 ¢ buliapuljoun|d 162814
«BJ9sn7 / e||aipieqes (3ND1) eyeds3 ap osaullA A 02180]099 01NsU| 6vT1 99 1sa6n.q "§> pulApUIT sG¢ 81
«B43sN7 / e||aipleqen (3WoI) eyeds3 ap osaul A 03180|09D o1nnsu| €211 879 15a6n.q "§> pULIAPUIT ¥sT”
eJg|jeqe) euals 9€5/0202 ZdN ezo3eJez Jo AJISISAIUN BY] JO WNSSNA 32UBIDS [ednieN €295 ot JS 15abn4q “§> bulapul] 0sT 814
«B19sn7 / e|ja1pieqes (3N91) eyeds3 ap osauliAl A 03180]099 01n1asU| $ST1 699 & buLiapujjoun|d dsz 814
x849sn7 / e||aipieqen (3Wo1) eyeds3 ap osaul A 03180|09D oInnsu| 9111 o ojn304 bULIBLIAISY 0s¢ 814
«BJ3sN7 / e||aipieqen (3 D1) eyeds3 ap osauliA A 03180]099 oInlasu| 9111 o pjn30J bulbLIAISY NST*
eJ3j|ege) eLdls 925/0202 ZdN ezo3eJez 0 AJISIBAIUN BY3 JO WNBSN|A BIUBIDS [ednieN (epes|ap euiwel) ozz-29S 91 2S pjn30J PULIBBLIAISY NST 814
eJa||eqe) edals €25/0202 ZdWN ezoSeJez Jo AYISISAIUN BY] JO WNSSN|A 3DUSIIS |ednieN qz-29S 108 o304 DULIBLIAISY 152 814
eJa|jeqe) eaals £25/0202 ZdIN ezoSeJez Jo AJISISAIUN BY] JO WNSSN|A 3JUSIIS |ednieN 92-29S 61 DS {304 DULIBLIAISY NSZ 814
eJa||eqe) euals 875/0202 ZdIN ezo8euez Jo AJISI9AIUN DY) JO WNISN|A 9DUBIIS |eanIeN 92-29S 6T 2S byn304 DULIIBLIAISY rse”
+B49sN7 / e||aipieqen (3WoI) eyeds3 ap otaul A 03180|09D oInnsu| ovT 1 659 sninqoyb puisdABoiapyds 152 "84
euad e £15/020C ZdA ezoSeJez jo ANSIBAIUN BY3 O WINBSNIA DUBIVS [eINIeN 6T-d szd sninqoyb pbuisdAboiapyds HST 814
«BJ9sn7 / e|jaIpieqes (391) eyeds3 ap osauliA A 03180]099 01n1AsU| 961 0€9 JupjApssnow ,buisdAo,, 96 814
x849sn7 / e||aipieqen (3N91) eyeds3 ap olaulln A 02180]099 01N1AsU| 9zT1 0$9 JubjADSSNOW , DUISAAD), 452"
xSIN31Y / ejans) (3WD1) eyeds3 ap oJaulN A 02189|039 OINYISU| 8V yAdl JupiApssnow ,buisdAo,, 352 814
«BJ3sNn7 / e||31pieqen (3Wo1) eyeds3 ap otauiy A 0189|099 03Mnsu| 01T 1 8€D upiApssnow ,buIsdAo,, ase ‘814
en3uele||IA S¥5/0202 ZdIN ez08eJeZ JO AUSIBAIUN B3 JO WINSSNIA DUBIVS [BINIEN TT-IA OTA JUDWIOBO "> SLIAWOUS|OS 252 814
xSIN31Y / epans) (3WD1) eyeds3 ap oJaulN A 02189|039 OINYISU| 85V €€ JuDWIOBO 'y SIIAWOUS|OS as¢”
«BJasn7 / ejjaipieqen (391) eyeds3 ap osaulA A 0180|099 oIn1sU| 9711 0$9 JuDWIOBO "> SIIAWIOU3|OS vsz 8
eJa||eqe) edals 6€5/0202 ZdWN ezo8euez Jo AlISISAIUN BY] JO WNISN|A 92UBIIS |eanleN 0v-2S €505 ps0bn1asso.b pj|an0yqoioy Stz 814
«B849sN7 / e||aipieqen (3D1) eueds3 ap oJaully A 02180]099 o3n1ISU| TIT1 6€D Ds0bnJasso.b pjjanoyqo.oy ¥y 814
uo103s d1ydessSnens siaquinu angojele) Asonsoday Aoyisoda. Hom salads uawydads

[vin |

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

BULIBIA BIUBS
«BJasn7 / ejjaipieqen

+SIN81y / ejans|

«SIN81y / ejans|

«B195N7 / e|]31pieqen

«B43sN7 / e||a1pieqen

«eJasny /e

Ipieqes
«BJasn7 / ejjaipseqen
«BJasn7 / ejjaipseqen

«BJasn7 / ejjaipseqen

LeJasn / e

Ipieqeg

«BJasn7 / ejjaipaeqen

«BJasn7 / ejjaipieqen
«BJasn7 / ejjaipieqen
«BJasn7 / ejjaipieqen
«BJ9sn7 / ejjaipieqen
«B19sn7 / ejjaipieqen
«B435n7 / B||21pJEgED

4SIN3.1y / eans|
«B43sn7 / e||a1pieqen
4SIN81y / ejans)
«SIN81y / ejans|
«SIN81y / ejans|
«B43sn7 / e||a1pieqen
+SIN81y / ejans|
4S8y / eans|
4SIN3.1y / eans|
+B195N7 / e||31pJRQRD
«B195N7 / e||31pJRQRD

«edasn /e

pieqes

(gn) euojad4eg Jo ANsIaAIUN ‘SoIWRUAQ UBSIQ PUE Y1IeT JO JudWiIedaq "UOII3||0D |31)-B1I3S

(3DI) eueds3 ap osauly A 02180]099 01N1ASU|
(3DI) eueds3 ap oauln A 02180]099 01n1ASU|
(3Wo1) eyeds3 ap oJauln A 0180|039 0INISU|
(3WoI) eyeds3 ap oJaulN A 0180|039 0INISU|
(3INDI1) eueds3 ap oJaulN A 02130]099 01n1IISU|
(31N1D1) eyeds3 ap oJauln A 001801099 0INIISU|
(31N1D1) eyeds3 ap oJauln A 0180|099 OINIISU|
(3D1) eyeds3 ap oJaulAl A 0189|099 03NISU|
(3ND1) eyeds3 ap oJaulAl A 0189|095 0INSU|
(3io1) eueds3 ap osaulp A 02130|099 03NYIISU|
(3DI) eueds3 ap ouauln A 02180]099 01n1IASU|
(3DI) eueds3 ap ouauln A 02180]099 01n1ASU|
(3 DI) eyeds3 ap oJaulA A 00189]099 0INIISU|
(3nol) eyeds3 ap oauln A 02189]089 0INYSU|
(3DI) eueds3 ap oauln A 02180]099 o1n1AsU|
(3WD1) eyeds3 ap oaulln A 03130]099 oIn3Isu|
(3ND1) eyeds3 ap oJaulln A 03180]099 oIndsU|
(3D1) eyeds3 ap oJaulA A 00189]099 0IMNSU
(3ND1) eyeds3 ap oJaulA A 00189]099 0INNSU|
(3D1) eueds3 ap ouaulp A 02180|099 03NASU|
(3 DI) eueds3 ap ouauln A 02180]099 01n1IASU|
(3DI) eueds3 ap osauln A 02180]099 01n1IASU|
(3 DI) eueds3 ap oJaulA A 00189]099 0INIISU|
(3no1) eyeds3 ap oauln A 0159|089 0INYISU|
(3DI) eueds3 ap osauln A 02130]099 o1n1ISU|
(3ND1) eyeds3 ap osaulln A 03130]099 oIndIsu|
(3WD1) eyeds3 ap osaulln A 03180]099 oIndIsu|
(3D1) eyeds3 ap oJaulA A 0219|099 0IMNSU|
(3N91) eyeds3 ap oJaulA A 0019|099 0IMNSU|
(3D1) eueds3 ap ouaulp A 02180|099 0IN1ISU|

9-INS
8¢ 1
v
8€1
wv
8€E1
8€E1
8€E1
8€1
8€1
8€1
8€1
8€1
8¢
8€1
8¢ 1
8€1
8¢ 1
891
v
9¢e1
9TV
98V
98V
091
98V
18V
88V
Wil
6€T 1
181

v NS
S9
8T
S9
8TI
SO
SO
S9
S9
S9
S9
S9
S9
S5
S5
S9
S9
S9
619
4l
€9
i
0s|
0S|
919
0S|
0S|
0S|
0995
859
€CO

SNSSpJI sayInWWnN

lauya| sajinwwnnN

sisuauldbyauaq sajlinwwnnN

113UY3| SaUNWWINN

sisuauipbyauaq sajiinwwnn

1IaUYa[ saynuwny
1p4p.qD DJIdS DUIISSY
1p4p.aqD DJIdS DUIISSY
1p4paqp DJIdS DUIISSY
1p4piqD DJIdS DUIISSY
1pJpIqD DJIdS DUIJISSY
1p404qD DJIAS DUIJISSY
1papiqD DIIdS DUIjISSY
1papqD piIdS DUIjISSY
1papiqD pIIdS DUIjISSY
1pap.qp piIdS DUIJISSY
1pAp.qD pIIdS DUIJISSY
1papiqD DIIdS DUIJISSY
pojuwbY103i| bI|D}OI0IN
pojuwbY103i| LI|DIOI0IN
D2IUWDY]03]| DI[DIOIOAN
D2JUWDY)03I| DI[DIOIOIN
sIsuaAp|q bIopPa
SIsuaAp|q bI2opa
sIsuafp|q bIopa
sIsuaAp|q bI2opa
sIsuafp|q bI2opa
sIsuaAp|q bI2opaN
sIsuaAp|q bI2OPaN
sIsuaAp|q bIOPaAN

S1W0fipIy204} DILIOY

08¢ 814
282 814
,88¢ 814
98¢ "

V8T "
V8t 814
e
ML
rLe”
1T
HLT
oLt
4,2 814
3/¢ 814

aze 84

aLT”
4,2 84
VLT 814
S9z 814
49z 814
09z 814
49z 814
09¢ 814
N9Z ‘814
IN9T ‘814
19z 814
M9z

19¢ '814
192 ‘814
HIZ ‘814
99z *

uo011236 d1ydesdnens

s1aqwinu anSojeied

Aioysoday

Asoysodau
9ay) ul sweu ajdwes

Jiom
S1y3 ul sweu 3jdwes

saads

uawdads

[ x|

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

xSIN31y / ejans) (3ND1) eueds3 ap ossullA A 02130]089 01N11ASU| TV 8| Sluowadsp saynwwnn S8z ‘814
«SIN8uy / ejans| (3ND1) eueds3 ap osaull A 02130]089 01N1IISU| TV 8| sluowadsp saynwwnn ace 814/48z 314
eJa||eqe) eudIS (an) euojadieg Jo ANsIaAlun ‘SdILBUAQ UBSD(Q pUE Y1ie] Jo Jusweda( "uoIda||0d [1)-elIds TIN-0S 6€ S SN21N30 sayNWwnN ,48¢ 814
BULIB|A BJUBS (gn) euojadieg Jo Ausianiun ‘solweuAqg uesdQ pue yue3 Jo Juswiiedaq ‘uoi1ds||0d 31)-.1I9S 9-INS v NS SISU3}314aAD] SAJNWIWNN o€g€ "814/,08¢ 814
4SIn8uy / ejans| (3D1) eueds3 ap osaull A 02130]099 01N1ISU| 1TV 8| sluowadsp saynwwnn 08z ‘814
BULIB|A RIURS (gn) euojaaieg Jo AjisIaAlun ‘SdlWEUAQ UBSDQ pUE Y1ie3 Jo Juawliedaq ‘Uoidd||0 [a1)-.IaS 9-INS ¥ NS SISUIILIINDY SAYINWIWNN ,d8z 814
4SIn8uy / ejens| (3ND1) eueds3 ap osaull A 02180]099 0INUISU| 1TV 81 siuowadsp saynwwnn d8z 814
eule|y ejues (an) euojad.eg jo Asianiun ‘salweuAQ uesdQ pue yiles jo Juswiiedaq uoi3d3||0d [31-BLIDS 9-NS ¥ NS SISU131JaAD] SAIU[NWWNN ee '814/,08¢ 814
4SIN8uy / ejans| (3IND1) eueds3 ap oJaulA A 02189099 0INIASU| IV 81 sluowadsp saynwwnn 08¢ "84
eule|y ejues (an) euojadeq jo Ausianlun ‘salweuAQ uesdQ pue yiles jo Juswpiedsq ‘uo13dI||0d [314-BLIDS 9-INIS ¥ NS SISU312112AD SAYNWWINN N8z ‘814
4SIn8uy / ejans| (3INID1) eueds3 ap osaulA A 02189099 01N1ASU| TV 81 Sluowadsp saynwwnn N8z ‘814
UL BIUES (8n) euojaa.eg Jo AusIaAluN ‘SIIWEUAQ UBSDO pUE Y1IeT Jo Juswiledaq "UO[II||0I [B1Y-.LIDS 9-INS ¥ INS sisuagaanny saynwwiny  NEE "814/,N8T ‘814
«SIN8uy / ejans| (3ND1) eueds3 ap ossullA A 02130]089 01n1ISU| TV g1 Sluowadsp saynwwnn 3g€ "814/IN8T 814
BULIBIA BJUBS (gn) euojad.eg Jo Alsianlun ‘solweuAq uesdQ pue yue3 Jo Juswiiedag "uodd||0d |31)-e1IaS 9-NS ¥ NS $NSspII saNWWnN NEE "814/,18C 814
«8Jasn /g 1eqen (3ND1) eueds3 ap osaull A 02130]089 01N1ISU| 8€1 [ 1auyal saynwwiny I8¢ ‘814
eulie|\ ejues (gn) euojadieg Jo AjisiaAlun ‘sdlleUAQ UBSD(Q pue Yuie] Jo Jusawnedaq uoida||od [a1y-elids 9-NS ¥ NS SNsspJ2 saynwwny N8T "8i4
«B13sn7 / e||31pieqe (3no1) eyeds3 ap osaulin A 0219|099 oINlASU| 8€1 S9 Lauya| saynwwinn N8T 814
eULIBI BIUBS (an) euojad.eg jo Aussaniun ‘salweulq ueadQ pue yiied jo Juswiiedaq "Uuo1I3||0d [31y-eIdS 9-NS ¥ INS SNSSDID SAUNWIWNN 8¢ 814
«B19sn7 / e||9ipieqeg (3o1) eyeds3 ap osauliN A 02189]09D o1NlAsU| 8€1 S9 13auYa| sanwwinnN 18z ‘814
eUlIBA BIUES (an) euojad.eg jo Ausiaaun ‘salweuAq ueadQ pue yiie3 jo Juswiledaq ‘uoid3||od [31y-eLIdS 9-NS ¥ INS SNSSDID SaYNUWWNN 182 814
x849sn7 / ejjaipJeqen (3no1) eyeds3 ap osauln A 00159]09D oInlsU| 8€1 45 1auya| saginwwnn 182 ‘814
BULIB\ BIUBS (gn) euojadueg jo Ayisianiun ‘solweuAq uesdQ pue yuie3 Jo Juswiiedaq ‘uoida||0d [31)-BIISS 9-NS ¥ INS SNsspJd saynwwnN €€ "814/,H8T 814
«B135N7 / e||3lpJeqe (3Wo1) eyeds3 ap osauln A 0019|055 oInlNISU| 8€1 S9 1I3UY3| sanWWnN H8Z ‘814
BulIB|A BIUBS (an) euojadJeg jo AJIsiaAIUN ‘SOIWBUAQ UBSDQ PUE Yie] Jo Juswiedaq "uoi3da||0d [a1)-elIas 9-INS ¥ INS SNSspID SayNWWNN 08¢ 814
«eJasn /e 1eqen (3ND1) eueds3 ap ossullA A 02130]089 01N1ISU| 8€1 S99 auya| saynwwnn 98¢ 814
BULIBIA BJUBS (gn) euojad.eg Jo Alsianlun ‘solweuAq uesdQ pue yuel Jo Juswiiedaq "uoid3||0d |31)-B1IDS 9-INS v NS $NSspII sajnwwnN Nee '814/,48¢ ‘814
«8Jasn7 / e||aipiegen (3ND1) eueds3 ap osaull A 02130]089 01N1ISU| 8€1 [45) 1auyaf saynwwnpn 487 814
eulie|\ ejues (an) euojadieg Jo ANsiaAlun ‘sd1WEUAQ UBSD(Q pue Y1ie] Jo Juswnedaq uoida||0d [1)-elids 9-INS 7 NS sSNsspJ2 sa N .38 "84
«Jasn7 / e||aipieqen (3D1) eueds3 ap osaull A 02130]099 01nISU| 8€1 S5 143uyaf saynwwnn 387 314
BULIBIA BUBS (gn) euojadieg Jo Ajsianlun ‘solweuAqg uesdQ pue yue3 Jo Juswiiedaq ‘uoi1ds||0d 31)-elIas 9-INS v NS $NSSDJI SANWWNN ,ase ‘814
«B195N7 / e||91pieqeg (3o1) eyeds3 ap osauliN A 02189]09D oINlAsU| 8€1 S9 H3uYa| sanwwinnN asz 3
uo129s d1ydessnens sJsaquinu angojeie) Aloyisoday Aoysoda Hom sapads uawoads

2y} ur sweu ajdwes

SIy1 ul sweu 3|dwes

X

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

eJaj|eqe) eausls HmDv euo|adieg jo >H_m\_m>_:3 \wu_Emc>D ueadQ pue yuej jo ucmr:tmnwﬁ_ "U0I1333]|0J [al)-ellaS 9¢-2S 0SDOS .‘mm\actmmt saynwwnyn N6¢ 3!
#SIN8uy / epans| (3D1) eueds3 ap osauln A 0189|089 o3NnlIsu| 6V ¥S 1 1sahbysap saynwwny Z€€ '814/W6T 314
eJa||eqed euals (8n) euojadueg jo Ayisiamun ‘solweuAq ueadQ pue e Jo Juswiiedaq ‘uo13II||0d [31Y-B1IDS 129 8€ S I1safbysap ‘ye saynwwiny 16¢ 814
9)}9|ed3s3 ap zo4 e AmDV euoj|adJeg jo >H_m\_m>__.._3 ‘wu_Emc>D ueadQ pue yuej jo ucmr:u‘_mnwn_ *U0I329(|03 |3al)-edlas £7-53 0g13 .\mmxctwmt ‘e saynwuwnpy N6t .m_u_
919|e2s3 ap zo4 e (gn) euojad.eg jo Alsianlun ‘solweudq ueadQ pue yie3 Jo Jusawiiedaq "uollda||od [aly-.elas 17-53 (o] 1saApysap “yje saynwwny r6¢ 'si4
9319|8253 9p z04 e] (an) euojadieg jo Alisianiun ‘solweuAq uesdQ pue yiied Jo Juswiiedaq "uoiida|0d [a1y-elias £2-53 0€13 I1saAbysap “yye saynwwny 162 814
9}9|eds3y ap zo4 e Ame euojsd.eg jo >u_m\_m>_cD ‘mu__.,cm_.;o ueadQ pue yueg jo ucwEu‘_mawn_ ‘UOI329(|03 |3al)-edlasS £7-53 [o] ] \wm\Actmm\V ‘Je saynwuwnpy H6T .ME
eJa||eqe) eduals Amﬁ: euoj|adJeg jo >a_wLm>_:3 ~mu_Em:>D ueadQ pue yues jo ucwr:u‘_mnwh_ *UO0I1329(|03 |3l)-edlas T¢-9S 8€0S .GNAGQMNE ‘e saynwuwnpy 96¢C .m_u_
93}9|eJ2s3 9p z04 e Ame euo|ad.ieg jo >«_m‘.m>_:3 \mu_EmC>O ueadQ pue yyie3 jo ucwEthmﬁ_ ‘U0I3129]|03 |3)|-eJIaS LT-S3 0g€3 .‘mm>ctmmﬁ ‘Jje saynwwnn 46¢C .ME
9}9|edsy ap zo4 e Ame euojad.eg jo >u_m\_m>__.,_3 ‘mu__.,cm_.;ﬁ_ ueadQ pue yueq jo ucwEuhmawG ‘UO0I3239(|03 |al)-edlasS £7-S3 0g13 \wm\Actmm\v ‘e saynwuwnpy 36¢ ‘8!
#SIN31Y / ejans) (3Wo1) eyeds3 ap oJaulA A 0189|099 01MNsu| 16V 4] 159ADYSap "ye saynwwiny nee '814/aee 814
eULIBA BJUES (8n) euojadueg Jo Ausianun ‘solweudq ueadQ pue e Jo Juswiledaq ‘uoiIdI||0d [31Y-E1IDS L-INS 9 NS snypiofiad sazynwwny ,a6z ‘814
xSIN31Y / eans| (3Wo1) eyeds3 ap oJaulAl A 03180|099 OINISU| 6V 4y I1saADysap "y saynwwny seg 814/767 814
euLie|\ elueS (8n) euojadleg jo Ausianun ‘solweuAq ueadQ pue e Jo Juswiledaq u0iId3||0d [313-e1IDS L-INS 9 NS snyo.Jofiad saynwwny \06¢ ‘814
euUlIB|A elueS Ame euo|adJieg jo >u_m‘_m>_r_3 \mu_Em—;O ueadQ pue yiie3 jo ucwEﬁQOﬁ_ ‘U0I3129]|03 |3l)|-eJuaS L-NS 9 NS mzuugoubmu sajnwwnn JEE .m_u_\,mmN .ME
+SIN3.Y / eans| (3Wo1) eyeds3 ap oaulAl A 0180|099 OINIISU| 6V 4 1saADysap “ye saynwwny 467 ‘814
+SIN31Y / ejans) (3Wo1) eueds3 ap oJaulAl A 02189]099 01NNsU| 16V 4] 159ADYSsap "ye saynwwny Y€€ '814/v6T 81
eulIe|\ EJUES (8n) euojad.eg Jo Aysianun ‘solweuAq ueadQ pue e Jo Juswiledaq ‘uoiIdI||0d [31-E1IDS L-NS 9 NS snypiofiad sayynwwnp \9€€ 814/,v6¢ ‘814
«SIN8uy / epans| (3ND1) eyeds3 ap 013Ul A 00180|039 O3NIISU| v 8T | SISUBUIDYAUAG S} NWWNN 782 '8
+SIN31Y / eans) (3o1) eueds3 ap oaul A 0189|099 01NNsu| v 8T SISUBUIDYIUIG S} NN A8C ‘814
eJajjeqge) edals AmDv euo|adJieg jo >u_m‘_m>_c3 \mu_r:m:>n_ ueadQ pue yyieg jo ucw—tu‘_mawﬁ_ ‘U0I3129]|03 |3a1)|-BJIaS 9¢-2S 0SDOS SN21INID SajlInNWwnNN X8T .m_n_
«SINuy / epans| (3N1D1) eyeds3 ap 043Ul A 0130|039 OINIISU| v 8T SISUUIDYAUS] SaINWWINN X8¢ 314
eJs||eqe) eduals Am_Dv euoj|adJeg jo >u_me>_:3 ﬁu_r:m_.;m ueadQ pue yues jo ucwr:u‘_mnwn_ *UO0I1329(|03 |3l)-edlas TN-2S 6€ DS $N214N30D SANWUWINN MBT ‘34
#SIN31Y / eans) (3Wo1) eyeds3 ap osaulAl A 0180|099 o1NsU| v 8T | SISUBUIDYIUSG SINWWNN M8T ‘814
eJa|leqe) esals (an) euojadieg jo Alisianiun ‘solweuAq uesdQ pue yiied Jo Juswiiedaq "uoi1da||od |aly-elias 9€-2S 0SS SNaLINID SajNWIWNN A8T 814
£SIN31Y / eans) (3Wo1) eueds3 ap oJaull A 02189]099 01NNsU| v 8T SISUBUIDYAUG SR NWWINN 8T 314
eJs||eqe) e.aIS (an) euojeaieg jo Alisianiun ‘solweuAq uesdQ pue yiied Jo Juswiiedaq "uoida||od [a1y-elias 9€-2§ 05 2S SN2LINID S3NWIWNN .N8T 814
«SIN81y / ejans) (3IND1) eueds3 ap osaulN A 02189]099 01n1ISU| TV 81 sluow.adso sajinuwwny nge S
eJa||eqe) el (gn) euojad.eg Jo AlisiaAlun ‘solweudq ueadQ pue yiiej Jo Jusawiiedaq "uollda||od [aly-elas TN-9S 6€0S SNoLIN3D sayNWIWINN AEE '814/,182 814
4SIN3uy / epans) (3D1) eueds3 ap oJauln A 02189]099 03NIISU| IV 81 sluowadso sajinuwinnN 187 814
eJa|[eqe) edsals (an) euojadieg jo Alisianiun ‘solweuAg uesdQ pue yiied Jo Juswiiedaq "uoi1da||od |a1y-elias TN-2S 6€ DS SNaLINID a3 NWIWNN S8z 814
uo129s J1ydesdnens siaqunu an3o|eie) Aioysoday Aloysoda Hom sa1ads uawoads

9y ul sweu a|dwes

SIy1 ul dweu ajdwes

[ xi|

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

913|353 3p z04 €1 68%7/020C ZdN ez0eJeZ JO AJISIBAIUN BY1 JO WINISNIA AIUBIDS [einieN 8€-s3 or 3 uownNpaq sajnuiwny SO€ ‘814
033||e9 ap o|jLUNIA 16%/020C ZdIN ezo3eJez Jo A1ISIaAIUN Y] JO WNISNIA] 92UBIIS [eANlEeN S-NIA TN 1yasndan.d saynwwnn 4O€E '8i4
033||eo ap o|jUNN 86%/0202 ZdIN ezo8eJez Jo AJISI9AIUN Y] JO WNISN|A] 9DUIIIS [BINIEN S-nN YZIN 1yasndap.d saynwwny 00¢ ‘814
66%/0202 ZdN ezo3eJez JO AISISAIUN 3] JO WNISNIA 9UBIDS [ednieN SN YT 1yasndap.d saynwwny dog ‘814
o3a||en ap o|jUN 005/0202 ZdIN ezo8eJez Jo AJISISAIUN ) JO WNISN|A] DUBIDS [BANIEN SNy jzd 1yasndap.d saynwwnn 00¢ '8l4
033||eo ap o|jUnN 105/0202 ZdN ezo3eJez Jo A1IsIaAIUN 3] JO WNASNIA] 92UBIDS [eAN1EeN S-NIA TN 1yasndan.d saynwwny NO€ ‘814
o3a||en ap o|jUNN 205/0202 ZdN ezo8eJez Jo AJISI9AIUN Y] JO WNISNIA] 9IUIIIS [BINIEN S-nN YT N 1yasndap.d saynwwny INOE 814
€0S/020T ZdIN ezogeJez JO AISIDAIUN 3Y JO WNISNIA 9IUBIDS [eanieN SN jz4) 1yasndap.d saynwwny 10€ 814
033||e9 ap ojjun ¥05/0202 Zd ezoS3elez Jo AJISI9AIUN B3] JO WNISN|A 9DUIIDS |BINIEN S-NIA 74| 1yasndan.d saynwwnn J0€E "84
«SIN8uy / ejans) (3ND1) eyeds3 ap oJaul A 0180|039 0INYISU| otV L1 SNUIGU0IsIpavad saynwwny rog ‘814
xSIN31Y / epans) (31N1D1) eyeds3 ap oJauIN A 02189]039 oINYISU otV L] snuIquodsipab.d sajnuiwny 10€ 814
#SIN31Y / ejans| (3D1) eyeds3 ap osaulN A 0189|039 o3NYIsU| 1347 8T snuinIBIw saynuwwnn HoE ‘814
¥SIN31Y / eans| (3WoI) eyeds3 ap olaulN A 0189|099 oInsu| v 8T snuinibiw saynwiwny 90¢€ ‘814
«SIN31Y / ejans| (3o1) eyeds3 ap oJaulA A 09189]099 OIMsU| 6V 44 snIpjing “yye saynwwny 40€ ‘814
#SINB1Y / eans| (3W91) eyeds3 ap oJaulA A 0189|039 01MNsU| 6V [4] sn3ojNG ‘348 saxnWwWnN 30€ 814
#SInBay / ejans| (3WDI) eyeds3 ap osauly A 0189|099 oInsu| 16V [4g snIoJNG “yye saynWWnN aog ‘814
eulel\ ejues (an) euoladieg Jo Ausianiun ‘solweuAq ueadQ pue yuied Jo uswiedaq "uoiida||od [3I)-eiids €-INS ZINS 100S5N0G SAYINWWNN 20¢ '8i4
eulle|y ejues (gn) euojadieg jo Aysianiun ‘solweuAq ueadQ pue yyies jo Juswpedaq "uoi1da||0d [31Y-elids €-INS ZINS 100SSNOQ SaYINWIWNN 40€ ‘814
eULIB|A BIUES (gn) euojadieg jo AysiaAUN ‘SolWBUAQ UBSDQ pUE YHieT JO Juswedaq "uoIda||0d |31Y-eLIas €-INS TINS 100SSNOq SaYNWIWNN VO€E ‘814
eULIB|A BIUES (an) euojadieg jo Ayisianun ‘solweuAq ueadQ pue Yied Jo Juswiedaq "uoII3||0d [3IY)-BLIBS L-INS 9 NS snipJofiad saynwiwnpy Z6¢7 814
eulie|N ejues (gn) euojad.eg Jo AusiaAlun ‘solweuAq ueadQ pue yues Jo Juawiiedaq ‘uoiidd||od [31)-eLlds L-NS 9 NS snpiofiad sajnwwiny HEE "814/A6T 814
eulle|y eyueg (8n) euojadeg Jo Ayisianun ‘solweuAq ueadQ pue yiie3 Jo Juawiledaq ‘Uo1IF||03 [B1)-eIDS L-INS 9 NS snypiofiad saynwwny €€ 814/X6T 8
eule|\ BlUES (gn) euojadieg jo AysiaAIuN ‘SolWBUAQ UBDQ pUE YHieT Jo Juawpedaq "UoIIa||0d [31Y-elIas L-INS 9 NS snpJofiad saynwwiny M6T 814
eulielA elues (gn) euojadeg jo Alsianlun ‘solweuAq ueadQ pue yied Jo Juswiiedaq "uoi1da(|od [3ly-elias L-NS 9 NS snipJofiad saynwiwnn ,aseg '814/A6T 814
eJ3|eqR) BIIDIS (gan) euojadieg jo Ayisianiun ‘salweuAq ueadQ pue Yied Jo Juswiedaq uoII3||0d [3IY-BLIDS 9€-25 0S JS Isafbysap saynwwny neec 8i4
eJa||eqe) BIIBIS (gn) euojadieg Jo ANSIaAIUN ‘SOIWEBUAQ UBSDQ PUE YlJe] Jo Juswliedaq ‘uo13d3||0d |31)-.1I3S 9€-95 05 JS I1saAbysap saynwwiny 162 814
eulle|y BIUES (gn) euojadieg jo Aysianiun ‘solweuAq ueadQ pue ypes Jo Juawpedaq "uoida||0d [31Y-eids S-INS SINS 1sahbysap saynwwny S6¢ 'S14
eJa|eqe) eLIBIS (an) euojadueg jo AlsiaAuN ‘SolweUAQ UBSIQ PUE YHieT JO Juswedaq "uoIIa||0d [31Y-BLIaS 9€-25 0S 2S 1sahbysap saynwwny Y6z 814
eJ3|egR) BLIDIS (an) euojadieg jo Ayisianun ‘salweuAq ueadQ puUe Yied Jo Juswiedaq "uoIIa||0d [3I1)-BLIaS 9€-25 0S JS Isahbysap saynwwny 06T 814
xSIN31y / ejans| (3D1) eyeds3 ap osaullA A 0189|089 oamaasu| S6V S 1 I1sakpysap saynwwnn vee ‘814/d6T 814
xSINB1Y / epans| (3WoI) eyeds3 ap olaulN A 0130|099 oInsu| S6 vV Sl 1sahpysap saynwwinn .g€€ '814/06¢ 84
u011236 d1ydessnesns siaqunu angojeie) Asonsoday Atoysoda Hom sapads uawirads

ay3 ul sweu ajdwes

SIy} ul dweu ajdwes

| xi1 |

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



Systematics of Lutetian larger foraminifera, South Pyrenean Basin

R. Silva-Casal et al.

APPENDIX I. Continued.

*sali0ysodau JND| Yy uo paAojdwa saweu uoildas dlydessiiells,

eJd||eqe) edls (an) euojad.eg Jo Aysianlun ‘solweuAQq ueadQ pue yies Jo Jusawedaq ‘uoiId||0d [31Y-elIdS TN-0S 6€0S SN2LNID SayNWWNN X€€ ‘814
eJa||eqe) eaals (an) euojadieg jo AlisiaAiun ‘solweuAg ueadQ pue yied Jo Juswiiedaq "uoida||od [31)-.liaS TN-9S 6€0S SN2LNID SA3NWIWINN MEE "84
eJd||eqe) edlals (an) euojad.eg Jo Ausianiun ‘solweuAQq ueadQ pue yies Jo Jusawpedaq ‘uoiId||0d [3IY-elIds TN-S 6€ S SN2LNID SA3NWIWINN AEE 814
¥SINB1Y / epans) (3Wo1) eyeds3 ap oJaulln A 0189|099 oINS 6V 4] I1safbysap “ye ‘N 1€€ 84
BULIBIA BJUBS (an) euojadieg jo AlsiaAiun ‘solweuAg ueadQ pue yiled Jo Juswiiedaq "uoida||od [a1)-.1ias 9-INS ¥ INS SISU212343NDY "N deg 84
BULIBIA BJUBS (an) euojadieg jo AlisiaAlun ‘solweuAg ueadQ pue yied Jo Juswiledaq "uoida||od [a1)-.1ias 9-INS ¥ INS snsspJd ‘N ree 814
«B13sn7 / ejjaipieqen (3D1) eyeds3 ap oJaulA A 0219|099 0IMNSU| 8€1 S9 1auya| sagnwwiny 1€€ 814
«B13sn7 / ejjaipieqen (3D1) eyeds3 ap oJaulA A 00159|099 0IMNSU| 8€1 S9 1auya| saznwwiny HeE 814
xJasnT / e||aipseqen (3D1) eyeds3 ap oauIN A 0180|099 0INY3SU| 8€1 so9 1auya| sagnuwny oge ‘814
«SIN31y / eans| (3D1) eueds3 ap ouaulp A 02180|099 01NISU| 1TV 8| snuow.adso N 4€€ ‘814
#SIN31y / ejans| (3WD1) eyeds3 ap oauIN A 0180|029 OINH3SU| S6V ¥S1 Isahpbysap ‘N €€ ‘814
#SIN31y / ejans| (3D1) eyeds3 ap oauIN A 0180|099 0INHISU| v 8T | SISuaUIDYaU3q ‘N J€g ‘814
#SIN31y / ejans| (3D1) eyeds3 ap oauIN A 0180|099 0INY3SU| v 8T | SISuaUIDYaU3q ‘N g€e ‘814
#SIN31y / ejans| (3WD1) eyeds3 ap oauI A 0180|099 0INMISU| v 8T | SISuaUIDYaU3q ‘N vee ‘814
oJaua4 odwe) €81/0202 ZdIN ezoSeJez JO AJISISAIUN 3Y] JO WINBSN|A SDUBIDS [eAnIEN 0z-4 () SISUZ3IIIDIG S3NWIWINN MOE ‘814
oJaua4 odwe) ¥8%/0202 ZdIN ezoSeJlez JO AYISISAIUN 3Y] JO WINSSN|A SUBIDS [eanleN 0z-40 [) SISUZ3IIIDIG S NWIWINN AOE 814
SIN31Y / efans| (3o1) eyeds3 ap ossuin A 03189]099 0INISU| 98 Y 0S| nuownpaq saynuwny noe "84
eysd el 815/020C ZdW ezogeJez 0 ANSISAIUN BY3 JO WN3SNIA 3DUBIIS [eINIeN S¢-d 6Cd nuownpaq saynuwnN 10¢g ‘814

uo1295 d2lydessinens siaquinu anSojele) Asoysoday Aioyisoda. Hom sapads uawdads

2y} ur aweu d|dwes

1y} Ul sweu 3|dwes

[ i

Geologica Acta, 19.7, 1-64, I-XVII (2021)

DOI:

10.1344/GeologicaActa2021.19.7



R. Silva-Casal et al.

Systematics of Lutetian larger foraminifera, South Pyrenean Basin

APPENDIX II

SYSTEMATICS OF LARGER BENTHIC FORAMINIFERA

Phylum Foraminifera EICHWALD, 1830
Class Tubothalamea PAWLOWSKI, HOLZMANN, JAROSLAW & TYSZKA, 2013
Order Miliolida DELAGE & HEROUARD, 1896
Superfamily Milioloidea Ehrenberg, 1839
Family Hauerinidae Schwager, 1876
Subfamily Miliolinellinae Vella, 1957

GENUS Idalina SCHLUMBERGER & MUNIER-CHALMAS, 1884
Type species Idalina antiqua SCHLUMBERGER & MUNIER-CHALMAS, 1884
Idalina berthelini SCHLUMBERGER, 1905
Idalina osquetaensis n. sp. SERRA-KIEL & S1vA-CASAL

Superfamily Alveolinoidea EHRENBERG, 1839
Family Fabulariidae EHRENBERG, 1839

GENUS Fabularia DEFRANCE, 1820

Type species: Fabularia discolites DEFRANCE in BRONN, 1825
Fabularia roselli caus, 1979
Fabularia ovata de Roissy, 1805

GENUS Pseudolacazina caus, 1979
Type species: Pseudolacazina hottingeri caus, 1979
Pseudolacazina hottingeri caus, 1979

GENUS Periloculina MUNIER-CHALMAS & SCHLUMBERGER, 1885
Type species: Periloculina zitteli MUNIER-CHALMAS & SCHLUMBERGER, 1885
Periloculina cf. raincourti SCHLUMBERGER, 1905

Family Alveolinidae EHRENBERG, 1839

GENUS Alveolina D’ORBIGNY, 1826

Type species: Oryzaria boscii Defrance in Bronn, 1825
Alveolina ospiensis DROBNE, 1977
Alveolina decastroi D1 ScotTo, 1966
Alveolina cremae CHECCHIA-RISPOLI, 1905
Alveolina obtusa MONTANARI, 1964
Alveolina boscii DEFRANCE, 1825
Alveolina levantina HOTTINGER, 1960
Alveolina tenuis HOTTINGER, 1960
Alveolina callosa HOTTINGER, 1960
Alveolina stipes HOTTINGER, 1960
Alveolina munieri HOTTINGER, 1960
Alveolina fusiformis SOWERBY, 1850
Alveolina aff. fragilis HOTTINGER, 1960
Alveolina aff. elongata D’ORBIGNY, 1828

Family Peneroplidae SCHULIZE, 1854
GENUS Spirolina LAMARCK, 1804
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Type species: Spirolina cylindracea LAMARCK, 1804
Spirolina austriaca D’ORBIGNY, 1834

GENUS Sivasina SIREL & OzGEN-ERDEM, 2013
Type species: Sivasina egribucakensis SIREL & OzGEN -ERDEM, 2013
Sivasina egribucakensis SIREL & OzGEN-ERDEM, 2013

GENUS Penarchaias HOTTINGER, 2007
Type species: Peneroplis glynnjonesi HENSON, 1950
Penarchaias sp.

Family: Soritidae EHRENBERG, 1839
Subfamily: Soritinae EHRENBERG, 1839

GENUS Orbitolites LAMARCK, 1801

Type species: Orbitolites complanatus LAMARCK, 1801
Orbitolites minimus HENSON, 1950
Orbitolites complanatus LAMARCK, 1801
Orbitolites cotentinensis LEHMANN, 1961

Class Globothalamea PAWLOWSKI et al., 2013
Order “Textulariida” Delage & Hérouard, 1896 partim
Superfamily Coscinophragmatacea THALMANN, 1951
Family Haddoniidae CHAPMAN, 1898

GENUS Haddonia CHAPMAN, 1898

Type species: Haddonia torresiensis CHAPMAN, 1898
Haddonia heissigi HAGN, 1968

Superfamily ATAXOPHRAGMIOIDEA SCHWAGER, 1877
Family COSKINOLINIDAE MOULLADE, 1965

GENUS Coskinolina Stache, 1875
Type species: Coskinolina liburnica Stache, 1875
Coskinolina cf. perpera HOTTINGER & DROBNE, 1980
Coskinolina roberti SCHLUMBERGER, 1905

Order ROTALIIDA DELAGE AND HEROUARD, 1896
Superfamily CHILOSTOMELLACEA BRrADY, 1881
Family GAVELINELLIDAE HOFKER, 1956

Gavelinellidae indet.

Superfamily Planorbulinoidea SCHWAGER, 1877

Family Cymbaloporidae CUSHMAN, 1927
Subfamily Fabianinae DELOFFRE AND HAMAOUI, 1973

GENUS Fabiania SIVESTRI, 1924
Type species: Patella (Cymbolia) cassis Oppenheim, 1896
Fabiania cassis Oppenheim, 1896

Subfamily Halkyardiinae Kupo, 1931

GENUS Halkyardia HERON-ALLEN AND EARLAND, 1918
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Type species: Cymbalopora radiata VON HAGENOW VAR. MINIMA LIEBUS, 1911
Halkyardia minima L1EBUS, 1911

Family Victoriellinae CHAPMAN AND CRESPIN, 1939

GENUS Gyroidinella LE cALVEZ, 1949

Type species: Gyroidinella magna LE CAIVEZ, 1949
Gyroidinella levis GRIMSDALE, 1952
Gyroidinella eocaenica SACAL AND DEBOURLE, 1957
Gyroidinella magna LE CAIVEZ, 1949

GENUS: Korobkovella HAGN AND OHMERT, 1971
Type species: Truncatulina grosserugosa GUMBEL, 1870
Korobkovella grosserugosa GUMBEL, 1870

GENUS: Victoriella CHAPMAN AND CRESPIN, 1971
Type species: Victoriella conoidea RUTTEN, 1914
Victoriella conoidea RUTTEN, 1914

Superfamily Acervulinoidea SCHULTZE, 1854
Family Acervulinidae SCHULTZE, 1854

GENUS Solenomeris DOUVILLE, 1924
Type species: Solenomeris ogormani DOUVILLE, 1924
Solenomeris cf. ogormani DOUVILLE, 1924

GENUS Gypsina Carter, 1877
Type species: Polytrema planum CARTER, 1877
“Gypsina” moussaviani BRUGNATTI & UNGARO, 1987

GENUS Sphaerogypsina GALLOWAY, 1933
Type species: Ceriopora globulus REUSS, 1848
Sphaerogypsina globulus REUSS, 1848

Superfamily Asterigerinacea D’ORBIGNY, 1839
Family Asterigerinidae D’ORBIGNY, 1839

GENUS Asterigerina D’ORBIGNY, 1839
Type species: Asterigerina carinata D’ORBIGNY, 1839
Asterigerina rotula KAUFFFMAN, 1867

Superfamily Orbitoidoidea SCHWAGER, 1876
Family Linderinidae LOEBLICH & TAPPAN, 1986
GENUS Linderina SCHLUMBERGER, 1893
Type species: Linderina brugesi SCHLUMBERGER, 1893
Linderina brugesi SCHLUMBERGER, 1893

Superfamily Planorbulinacea SCHWAGER, 1877
Family Planorbulinidae SCHWAGER, 1877
GENUS Planolinderina FREUDENTHAL, 1969
Type species: Planolinderina escornebovensi FREUDENTHAL, 1969
Planolinderina? FREUDENTHAL, 1969

Superfamily Rotalioidea EHRENBERG, 1839
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Family Rotaliidae EHRENBERG, 1839
Subfamily Rotaliinae EHRENBERG, 1839

GENUS Roftorbinella BANDY, 1944
Type species: Rotorbinella colliculus Bandy, 1944
Rotorbinella hensoni sMouUT, 1954

GENUS Rotalia 1AMARCK, 1804
Type species: Rotalites trochidiformis LAMARCK, 1804
Rotalia trochidiformis (LAMARCK, 1804)

GENUS Medocia Parvari, 1971
Type species: Medocia blayensis PARvaTI, 1971
Medocia blayensis PARVATI, 1971

Family Chapmaninidae THALMANN, 1938

GENUS Chapmanina Suvestri, 1905
Type species: Chapmanina gassinensis SIVESTRI, 1905
Chapmanina gassinensis SIVESTRI, 1905

Taxa Excluded from the Family Rotaliidae by HOTTINGER (2014)

GENUS Neorotalia Bermudez, 1952
Type species: Rotalia mexicanai NUTALL, 1928
Neorotalia litothamnica (UHLIG, 1886)

Family Nummulitidae DE BLAINVILLE, 1825
Subfamily Nummulitinae DE BLAINVILLE, 1825

GENUS Assilina D’ORBIGNY, 1839
Type species: Assilina depressa D’ORBIGNY, 1850
Assilina spira abrardi SCHAUB, 1981

GENUS Nummulites LAMARCK, 1801

Type species: Camerina laevigata BRUGUIERE, 1792
Nummulites lehneri SCHAUB, 1981
Nummulites aspermontis SCHAUB, 1981
Nummulites beneharnensis DE LA HARPE, 1926
Nummulites crassus BOUBEE, 1831
Nummulites tavertetensis REGUANT & CLAVELL, 1967
Nummulites aturicus JOLY & LEYMERIE, 1848
Nummulites aff. deshayesi D’ ARCHIAC & HAIME, 1853
Nummulites deshayesi D’ ARCHIAC & HAIME, 1853
Nummulites perforatus (MONTFORT, 1808)
Nummulites boussaci ROZLOZSNIK, 1924
Nummulites aff. bullatus AZzAROLI, 1952
Nummulites migiurtinus AZZAROLI, 1952
Nummulites praediscorbinus SCHAUB, 1981
Nummulites praepuschi SCHAUB, 1981
Nummulites beaumonti D’ ARCHIAC & HAIME, 1853
Nummulites biarritzensis D’ ARCHIAC & HAIME, 1853
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