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Abstract. The Essaouira-Agadir Basin (EAB, Morocco) presents numerous and well-exposed outcrops of
the Lower Cretaceous series. Here we present an integrated stratigraphic framework for the latest
Barremian—early Albian, and for the western Tethys based on i) the identification of sedimentary
discontinuities, ii) the establishment of a high-resolution ammonite and calcareous nannofossil biozonation,
and iii) a carbon isotope record. Various sedimentary discontinuities corresponding to erosive surfaces were
recognized within these deposits. Most of these surfaces are correlated within the EAB, and correspond to
drops in sea level. The distribution of ammonite assemblages was calibrated with the standard Mediterranean
zonation. Several ammonite index-species have been identified, in particular for the early Aptian and earliest
late Aptian. This was crucial because the lower series are dominated by condensed sedimentation and temporal
hiatuses. Most of the uppermost Barremian to lower Albian ammonite standard zones have been recognized.
Four new and reliable calcareous nannofossil bioevents have been identified in the late Aptian allowing to
revise the NC7 Zone. The taxonomic criteria used to define species markers of both NC8A and NC&B
subzones have been specified, thereby improving the calibration of these subzones with ammonite biozones.
The 8'3C.., values from whole rock samples decrease from the late Aptian to the early Albian. The new
biostratigraphic and chemostratigraphic scheme for the EAB allowed rather good correlations between
sections from southern and northern Tethyan margins.

Key words. sedimentary discontinuities, ammonite and calcareous nannofossil biostratigraphy, carbon
isotope stratigraphy, Aptian—Albian boundary, correlations

1. Introduction gression (Hardenbol et al. 1998, Haq 2014), (2)

tectonic events, materialized by syn-sedimentary de-
In North Africa, the late Barremian—early Albian formation, local emergences, clastic deposits and rapid
interval is marked by: (1) a widespread marine trans-  facies variations (e. g. Piqué et al. 1998, Guiraud et al.
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2005, Jaillard et al. 2013, 2017), (3) a rich endemic
ammonite fauna (e.g. Pervinquiere 1907, Douvillé
1916, Moret and Mahmoud 1953, Dubourdieu 1956,
Latil 2011, Robert in Peybernes et al. 2013, Luber et al.
2017, 2019) and (4) deposition of organic-rich sedi-
ments in Tunisia (Heldt et al. 2008, Elkhazri et al.
2009, 2013, Ben Fadhel et al. 2011, 2014, Godet et al.
2014). This time interval is poorly understood because
of frequent sedimentary hiatuses and endemic fauna.
Additionally, the upper Aptian—lower Albian trans-
gression is poorly documented, because of the thick,
monotonous and fossil-poor clay succession that re-
presents most of the Albian stage.

The Essaouira-Agadir Basin (EAB) presents numer-
ous, well-exposed, accessible and fossiliferous out-
crops of the Lower Cretaceous series. Therefore, it
provides an excellent opportunity to calibrate different
stratigraphic records. Recently, based on a multi-dis-
ciplinary research, Luber etal. (2017,2019) proposed a
chronostratigraphic framework for the Aptian. How-
ever, their few selected sections are often condensed
and/or incomplete, and their proposed biostratigraphic
framework is therefore debatable.

Following the works by Peybernes et al. (2013) and
Jaillard et al. (2019a), the aim of this study was thus to
establish an integrated stratigraphic framework of the
latest Barremian—early Albian interval in the EAB. We
focused on (i) the identification of sedimentary dis-
continuities, (ii) a high-resolution ammonite and cal-
careous nannofossil biostratigraphy, and (iii) carbon
isotope (8'°C values) stratigraphy. Here we document
the record of the Aptian—Albian boundary in various
Tethyan settings and it is discussed considering the
recent proposed Global Boundary Stratotype Section
and Point (GSSP) for the base of the Albian stage of the
Col de Pré-Guittard section (Vocontian Basin, northern
Tethyan margin; Kennedy et al. 2017).

2. Geological setting of the
Essaouira-Agadir Basin

The Essaouira-Agadir Basin (EAB) is located in the
Western High Atlas of Morocco (Fig. 1). The EAB is
part of the African passive margin of the Central
Atlantic Ocean, which was part of the Mesozoic
Tethyan Ocean (Stets and Wurster 1982, Ziihlke et
al. 2004, Hafid et al. 2008). Atlantic rifting started in
the Late Permian—Triassic, and culminated with ocea-

nic crust accretion in the early Middle Jurassic (Hafid
etal. 2000, Le Roy and Piqué 2001, Gouiza 2011). The
syn-rifting stage gave way to the deposition of thick
clastic red bed deposits of Late Permian-Triassic age,
overlain by a thick series of shales and evaporites
intercalated with tholeiitic basaltic flows dated as
Early Jurassic (Medina 1994, 1995, Hafid et al.
2000, Davison 2005). Following the appearance of
oceanic crust, the post-rift stage (Middle Jurassic to
Early Cretaceous) was characterized by thermal sub-
sidence of the margin (Medina 1994, Gouiza 2011,
Bouatmani et al. 2007). This, combined with eustatic
transgressions (Le Roy et al. 1998) gave way to the
development of a widespread, shallow marine carbo-
nate platform (Ziihlke et al. 2004, Davison 2005, Hafid
et al. 2008). The sharp regression of latest Jurassic age
is followed by the Cretaceous transgression (Ziihlke et
al. 2004). The latter is interrupted by significant
regressions within Valanginian, (Rey et al. 1988,
Masrour et al. 2004), late early Hauterivian and latest
Barremian-earliest Aptian times (Canérot et al. 1986,
Witam 1998, Ferry et al. 2007, Jaillard et al. 2019b).
The lower Aptian transgression led to the deposition of
shelf limestones grading upwards into open marine
shales of late Aptian to Albian age, capped by shallow
marine limestones and sandstones of latest Albian age
(Wiedmann et al. 1978, Butt 1982, Ettachfini 1992).
The upper Cretaceous transgression is then character-
ized by two major regressive periods of late Cenoma-
nian (Ettachfini et al. 2005, Jati et al. 2010, Essafraoui
et al. 2015), and Senonian age (Algouti et al. 1999),
respectively.

Salt tectonics and diapir activity began in the
Jurassic and occurred repeatedly during the Cretac-
eous, controlling facies distribution mainly in the
distal, offshore part of the basin (Mehdi et al. 2004,
Ziihlke et al. 2004, Tari and Jabour 2013). Compres-
sional deformation began in the Late Cretaceous,
provoked the emergence of the EAB in the Paleocene
and culminated in Late Eocene-Pliocene times with the
Atlas orogeny (Frizon de Lamotte et al. 2000, 2008),
which folded the sedimentary pile of the EAB.

In the study area, three East-West trending folds can
be distinguished: (1) a central, gentle synclinorium
dipping westward, (2) the northern Amsitene anticline,
and (3) the southern Cap Rhir-Anklout anticline
(Fig. 1). These E-W folds define three areas in the
EAB: the northern (Essaouira), central (Tamanar), and
southern (Agadir) areas (Fig. 1). The present work was
focused on the two latter areas.
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Fig. 1. Location of the study area. A. Location of the Essaouira-Agadir basin. B. Geological sketch of the EAB, and location

of the studied sections (white square).

3. Lithostratigraphy and

correlation of the studied
sections

In the EAB, the Aptian strata usually rest on sandy
limestone or dolostone (Bouzergoun Formation), of
latest Barremian age (Jaillard et al. 2019b). Sections
begin with a thin series of argillaceous limestones
interbedded with marlstones of early Aptian—early late
Aptian. They progressively grade upward into a mostly
marly succession of late Aptian age (Peybernes et al.
2013). These deposits roughly coincide with the 15 to
30 m thick Tamzergout Formation (Witam 1998, Lu-
ber et al. 2017). The overlying series of Albian age
(Witam 1998, Oued Tidzi Formation) is underlined by
a noticeable bed of yellow dolomitic sandstone. Its
lower part comprises a mainly argillaceous marl series
(15-35 m), overlain by alternating argillaceous marl-
stones and yellow dolomitic sandstone beds (25-35 m;
Beudanticeras beds” of Ambroggi (1963)). Above is a
thick series of monotonous, argillaceous marlstones,
with scarce limestone or sandstone beds.

A detailed sedimentological analysis allowed iden-
tifying seven main discontinuity surfaces in this suc-

cession, labeled DO to D6, and defining at least seven
depositional sequences. DO corresponds to a karsted
surface, usually located at the top of the Bouzergoun
Formation. D1 is also a karsted surface, generally
amalgamated with DO. In some sites, however, it forms
a distinct surface that may be correlated with the beds
rich in “Cheloniceras ammonites”. D2 has not been
identified confidently in all sections, especially in the
South, where D2 is difficult to differentiate from D1.
When present, it is marked by a limestone bed contain-
ing phosphatized ammonites and other fossils, located
a few decimeters above the bed rich in “Tropaeum
ammonites”, or on top of it (e.g. Ida w Shayq,
Tiskatine). D2 is thought to materialize a submarine
hiatus. D3 is a submarine erosional surface located a
few decimeters above the bed rich in “Nolani ammo-
nites” (e.g. Addar, Anzate, Tiskatine), or directly on
top of it (e. g. Alma, Ida w Shayq), depending on the
amount of erosion that occurred during the submarine
hiatus. D4 is well marked at the base of a conspicuous
yellow dolomitic sandstone bed that marks the base of
the Oued Tidzi Formation. It is an erosional surface,
which may have removed parts of the underlying
argillaceous marlstones, the thickness of which is
highly variable (7 to 17 m). Therefore, D4 represents
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a sedimentary hiatus. Although no criteria of emer-
gence have been found below D4, probably because of
the argillaceous nature of the underlying deposits, an
emergence period is likely. D5 is a probably marine,
erosional surface at the base of the alternating succes-
sion of yellow sandstone beds and argillaceous inter-
beds (“Beudanticeras beds”). Finally, D6 is an ero-
sional surface at the base of thick sandstone beds,
located close to the top of the “Beudanticeras beds”,
and below a thick series of argillaceous marlstones.

These discontinuity surfaces, interpreted as sequence
boundaries, make possible correlations throughout the
EAB, confirmed by the ammonite fauna.

4. Material and methods

Six sections located along two transects, oriented east-
west and south-north, respectively, were selected for
biostratigraphic and carbon stable isotope studies
(Fig. 1). The sections are named Addar, Alma, Anzate,
Idaw Shayq, Tinfoul and Tiskatine, and their geographic
coordinates can be found in Jaillard et al. (2019a).

4.1. Ammonite sampling

The bed-by-bed sampling of ammonites was carried
out in 141 levels from the six sections. This material is
part of an important biostratigraphic regional study,
based on the analysis of thousands of specimens
collected in the six sections described here, and in
seven other sections of the EAB in the years 2008 and
2017. A detailed ammonite distribution of the Addar
section was already presented in Peybernes et al.
(2013). New collected material changed some of
our biostratigraphic calibration, as explained below.

Identifications were based on comparisons with
Moroccan collections (Kilian and Gentil 1906,
1907, Roch 1930, Ambroggi and Breistroffer 1959),
with focus on original specimens and plaster casts of
the type series. We also integrate the study of speci-
mens from southern and northern Tethyan provinces
deposited in the French universities and museums
(D’Orbigny, Fallot, Busnardo and Atrops Collections).
Detailed paleontological descriptions and discussions
will be presented in a forthcoming publication.

4.2. Ammonite zonation

Aptian to lower Albian ammonite associations are
known since Brives (1905), Lemoine (1905), Gentil

(1905) and Kilian and Gentil (1906). Additional faunal
lists were provided by Roch (1930), Ambroggi and
Breistroffer (1959), Ambroggi (1963), Wiedmann et al.
(1978, 1982), Rey et al. (1986, 1988) and Witam
(1998). A first revision of the regional biostratigraphic
framework was made by E. Robert (in Peybernes et al.
2013). Calibration with the ammonite standard zona-
tion was proposed since numerous Tethyan species
were identified, among them the index-species De-
shayesites deshayesi and Epicheloniceras martini.
Conversely, Luber et al. (2017, 2019) introduced eight
regional zones and subzones for the same interval,
because of the non-recognition of index-species of the
Tethyan standard. Ammonite populations of the EAB
are indeed characterized by a high provincialism (Pey-
bernes et al. 2013, Luber et al. 2017, 2019). Endemic
new species were identified and listed in the present
study, especially for Acanthohoplitids.

Since the publication by Kennedy et al. (2017), the
Global boundary Stratotype Section and Point (GSSP)
of the Albian Stage is defined by the first occurrence
(FO) of the planktonic foraminifera Microhedbergella
renilaevis at meter 37.4 of the Col de Pré-Guittard
section (Drome, France). In this locality, the first
Albian ammonites, considered as a secondary marker,
occur 30.6 meters above, at the base of the “Niveau
Paquier”, a condensed level. This results in a difficult
identification of the Aptian—Albian boundary with
ammonites. Moreover, even if Kennedy et al.
(2017) are considering the boreal species Leymeriella
(Leymeriella) tardefurcata as a useful proxy, it cannot
be used at a global scale, especially in the southern
Tethyan margin. Consequently, we consider the GSSP
of the Albian stage as problematic and little appro-
priate. In practice, in the EAB, we used the FO of the
genera Douvilleiceras, Oxytropidoceras, Parengono-
ceras and/or Parabrancoceras as a marker of the
Albian stage. Our sections can be considered as
references for the Aptian—Albian ammonite succession
of northwest Africa: Ida w Shayq for the latest
Barremian to early Aptian interval and the Aptian—Al-
bian boundary, Tiskatine and Addar for the latest
Aptian to early Albian interval.

4.3. Calcareous nannofossils

One hundred and seventy-six samples, selected from
argillaceous marlstone to limestone and collected in
the six studied sections, were investigated for calcar-
eous nannofossil quantitative analysis (Peybernes et al.
2013, Hassanein 2016, Jaillard et al. 2019a). Smear
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slides were prepared using the random settling tech-
nique of Geisen et al. (1999), a method adapted from
Beaufort (1991). It allows calculating absolute abun-
dances of calcareous nannofossils. Additionally, 37
smear slides were prepared from samples collected in
the Addar, Alma and Anzate sections, but only semi-
quantitative analyses were performed. Nannofossils
were observed using a light polarizing microscope, at
1000 X magnification. The observation of marker
species has been achieved in all smear slides by
counting from 5 to 7 and 6 to 13 longitudinal trans-
verses (200 fields of view), in the richest and poorest
samples, respectively. The taxonomic frameworks of
Perch-Nielsen (1985), Bown et al. (1998), and Nan-
notax3 (Young et al. 2017) were followed. For nan-
noconids, the work of Deres and Achéritéguy (1980)
was followed. Nannofossil preservation was evaluated
following the classes defined by Roth (1983).

4.4. Calcareous nannofossil zonation

The calcareous nannofossil zones and subzones ap-
plied to the investigated sections are the NC zones of
Bralower (1987), Bralower et al. (1993 1995), mod-
ified from Roth (1978). This zonation scheme was
selected as a result of its applicability to low-latitude
Tethyan continental margins (Bralower et al. 1993).
We will discuss the applicability of this zonal scheme
in the Essaouira-Agadir Basin sections. Numerous
markers used in this scheme have been recognized
in deep-sea sections, and are often difficult to find in
onshore sections. In addition to nannofossil zones, we
used secondary bioevents.

4.4.1. The case of the calcareous nannofossil
Rhagodiscus angustus Zone (NC7)

The NC7 Zone was defined as the interval between the
FO of Eprolithus floralis and the FO of Predisco-
sphaera columnata. 1t was subdivided into three sub-
zones, called respectively A, B, and C (Bralower et al.
1993). The NC7A Subzone was defined as the interval
between the FO of E. floralis and the last occurrence
(LO) of Micrantholithus spp. (including both M. hos-
chulzii and M. obtusus). The NC7B Subzone was
defined as the interval between the LO of Micrantho-
lithus spp. and the FO of Rhagodiscus achlyostaurion.
The NC7C was defined as the interval between the FO
of R. achlyostaurion and the FO of Prediscosphaera
columnata. However, Bralower et al. (1993) men-
tioned that the events they used to define the three

subzones are problematical. Luber et al. (2019) men-
tioned that the standard Aptian nannofossil subzonal
scheme needs revision. As aresult, in the first stage, we
present only occurrence of nannofossil taxa used to
define the three subzonal units if recognized, without
applying NC7 subzonal subdivisions. We then discuss
the subzonal scheme of Bralower et al. (1993) and
propose a new one for the NC7 Zone.

4.4.2. Stratigraphic significance of morphological
variations within two marker genera:
Prediscosphaera and Hayesites

Prediscosphaera columnata and Hayesites albiensis
are widely distributed in the Boreal and Tethyan
Realms, in DSDP, ODP and IODP sites and were
considered as stratigraphic markers. However, transi-
tional forms between these species were recognized
(Bown 2005, Bown, in Kennedy et al. 2000, 2014,
Mutterlose et al. 2003), and need to be discussed
further. Morphological variations within the Predisco-
sphaera and Hayesites genera have been investigated
in the present study.

4.5. Stable isotopes

Stable carbon and oxygen isotope analysis were per-
formed on 230 whole rock samples at the stable isotope
laboratories of the Institute of Earth Surface Dynamics
of the University of Lausanne, using a Thermo Fisher
Scientific Gas Bench II carbonate preparation device
connected to a Delta Plus XL isotope ratio mass
spectrometer (IRMS; Révész and Landwehr 2001).
The CO, extraction was done at 70 °C. The stable
carbon and oxygen isotope ratios were reported in the
delta (8) notation as the per mil (%o) relative to the
Vienna Pee Dee belemnite standard (VPDB), where
0= (Rsam leﬁRStandalrd)/Rstandalrd>< 1000 and R = 613C/12C
or 80/'°0. The 8"C.u, and 8'%0.., values were
standardized relative to the international VPDB scale
by calibration of the reference gases and working
standards with international reference materials NBS
18 (carbonatite, 8'°C = —5.04 %o, 5'*0 = —23.00 %o)
and NBS 19 (limestone, 8'°C = +1.95 %o, 5'%0 =
—2.19 %o). Analytical uncertainty (1 sigma), monitored
by replicate analyses of the international calcite stan-
dard NBS 19 and the laboratory standard Carrara
Marble (8'°C = +2.05 %o, 8'*0 = —1.7 %0) was not
greater than £0.05%o for 8'C and +0.1%. for '*0. The
8"°Cear, and 8'%0,,yp, results are presented in Supple-
mentary Information.
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5. Results

5.1. Ammonite biostratigraphy

Abundance and diversity are highly uneven throughout
the successions. Rich horizons are found in the low-
ermost Aptian, basal upper Aptian, uppermost Aptian
and basal Albian strata. The preservation of specimens
ranges from pyritic and phosphatic molds, especially
for the latest Aptian and lowermost Albian deposits, to
internal calcareous molds, unfortunately frequently
fragmented, crushed and incomplete.

Sections of the northern area provided rich ammo-
nite successions for the early Aptian, while sections of
the central and southern areas yielded rich associations
for the late Aptian and early Albian intervals. Ammo-
nite assemblages are largely dominated by Douvillei-
ceratids, Acanthohoplitids and Desmoceratids, asso-
ciated with Ancyloceratids, Phylloceratids and Tetra-
gonitids. Mediterranean ammonite standard zones
(Reboulet et al. 2018) are identified for the latest
Barremian—earliest late Aptian interval.

Ammonite index taxa are illustrated in Plates 1, 2
and 3. Representative ammonite associations are listed
in Table 1 and the distribution of the species is pre-
sented for each section (Figs. 2 to 6), except for Addar,
already illustrated in Peybernes et al. (2013), for which
only actualized data are presented.

5.1.1. Martelites sarasini ammonite Zone

The latest Barremian zone is only recognized in Ida w
Shayq (Fig. 2), with the occurrence of Kutatissites sp.
and Pseudocrioceras sp.

5.1.2. Deshayesites forbesi ammonite Zone

In the EAB, the early Aptian is represented by low
diversified assemblages, enriched in condensed layers
and sedimentary hiatuses. The Barremian—Aptian
boundary and the Deshayesites oglanlensis Zone
were not recognized. The D. forbesi Zone is only
identified in Ida w Shayq (Fig.2) and Tiskatine
(Fig. 3a). Its base is defined by the FO of Cheloniceras
cornuelianum (Plate 1.1-1.4) or of the genus Proche-
loniceras sp.

5.1.3. Deshayesites deshayesi ammonite Zone

The Deshayesites deshayesi Zone is recognized in Ida
w Shayq, Tiskatine and Alma. Its base is defined by the
FO of the index-species or of first evolved Cheloni-

ceras, as C. meyendorfi (Plate 1.5-1.6) in Ida w Shayq
(Fig. 2), and of Cheloniceras sp. in Alma (Fig. 5).
Cheloniceratids largely dominate the assemblage and
Ancyloceratids are common representatives of the
zone (Table 1). In Alma, a condensed level, overlying
discontinuities D1-2, yielded an association character-
izing the D. deshayesi to Epicheloniceras martini
zones. It includes Deshayesites deshayesi, Dufrenoyia
cf. furcata (Plate 1.7-1.8), Colombiceras crassicosta-
tum, and Epicheloniceras martini.

5.1.4. Dufrenoyia furcata ammonite Zone

The Dufirenoyia furcata Zone has been tentatively
recognized in Ida w Shayq and Tiskatine sections.
Its base is mainly defined by the FO of the index-
species or evolved forms of Deshayesites, like D. con-
sobrinoides (Plate 1.9-1.10). In Tiskatine (Fig. 3a), the
first level above the discontinuity D1 yielded an
association characterizing both the D. furcata and
Epicheloniceras martini zones. This association in-
cludes Pseudohaploceras angladei, Colombiceras cf.
crassicostatum (Plate 1.13—1.14) or Epicheloniceras
gr. gracile-debile (Plate 1.11-1.12).

5.1.5. Epicheloniceras martini ammonite Zone

The zone is represented in the whole EAB, except in its
eastern part. However, the ammonite fauna is moder-
ately diversified. The base of the zone is defined by the
FO of the index-species, of first Colombiceras and of
endemic Neodufienoyia. Its base is hypothetically
placed at the FO of Australiceras sp. in Ida w Shayq
(Fig. 2). Associated to endemic Neodufrenoyia nov. sp.
1, the assemblage of the zone is dominated by Co-
lombiceras cf. discoidale, Pseudoaustraliceras cf.
hirtzi (Plate 2.1) and Australiceras cf. carinatoverru-
cosum (Table 1). Revising the work by Peybernes et al.
(2013), the first level of the Addar section is now
ascribed to the E. martini Zone.

5.1.6. Parahoplites melchioris ammonite Zone

The base of the zone is not characterized and its
position is uncertain in most sections, because of
very scarce and poorly-preserved specimens. We hy-
pothetically place its base at the first appearance of
Elsaisabellia sp. in Ida w Shayq (Fig. 2) and Tiskatine
(Fig. 3a), or the occurrence of Acanthohoplites bigour-
eti anthulai (Plate 1.18-1.19) and Epicheloniceras sp.
in Anzate (Fig. 4). We are unable to characterize this
zone in other sections.
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Table 1. Representative ammonite assocations of the EAB, and correlations with the lower Aptian to lower Albian Standard
Ammonite zones.

Substages Ammonite standard zones Ammonite associations

Early Albian Douvilleiceras mammillatum | Douvilleiceras mammillatum (Schlotheim), “Beudanticeras” cf.
africana Pervinquiere, Uhligella rebouli Jacob, Parengonoceras
hachourii (Breistroffer in Dubourdieu)

Leymeriella tardefurcata Phylloceras (Hypophylloceras) cf. cypris Fallot & Termier, Phyllo-
pachyceras aff. baborense (Coquand), Puzosia quenstedti (Parona &
Bonarelli), Pseudorbulites convergens (Jacob), Fallotermiericeras
problematica (Fallot et Termier), “Beudanticeras” revoili (Pervin-
quicre), Parasilesites kilianiformis (Fallot), Neosilesites palmensis
(Fallot & Termier), Oxytropidoceras sp., Parabrancoceras sp.,
Ptychoceras sp., Parengonoceras cf. bassei (Bataller), Hypacantho-
plites elegans (Fritel), Hypacanthoplites clavatus (Fritel), Hypa-
canthoplites cf. paucicostatus (Breistroffer in Dubourdieu),
Mellegueiceras jaillardi Latil, Douvilleiceras leightonense Casey,
Eogaudryceras (Eotetragonites) cf. gardneri (Murphy), Tetragonites
rectangularis (Wiedmann)

Late Aptian Hypacanthoplites jacobi Pseudorbulites convergens (Jacob), Aconeceras aptiana (Sarasin),
Fallotermiericeras problematica (Fallot et Termier), Ptychoceras sp.,
Hypacanthoplites elegans (Fritel), Hypacanthoplites clavatus (Fri-
tel), Diadochoceras caucasicus (Luppov), Diadochoceras migneni
(Seunes), Epicheloniceras clansayense (Jacob), Jauberticeras lan-
ternoi Wiedmann, Eogaudryceras (Eotetragonites) sp.

Acanthohoplites nolani Elsaisabellia tiskatinensis (Luber et al.), Fallotermiericeras sp.,
Acanthohoplites bigoureti (Seunes), Acanthohoplites bergeroni
(Seunes), “Acanthohoplites” bigoti (Seunes), Protacanthoplites
bogdanovae (Tovbina), Diadochoceras sp., Epicheloniceras clan-
sayense (Jacob)

Parahoplites melchioris Acanthohoplites bigoureti anthulai Breistroffer, Elsaisabellia sp.,
Epicheloniceras sp.

Epicheloniceras martini Epicheloniceras martini (d’Orbigny), Epicheloniceras gr. gracile-
debile (Casey), Pseudoaustraliceras cf. hirtzi Collignon, Australi-
ceras cf. carinatoverrucosum (Sinzow), Dufirenoyia gr. dufrenoyi
d’Orbigny, Neodufrenoyia nov. sp. 1, Colombiceras crassicostatum
(d’Orbigny)

Early Aptian Dufrenoyia furcata Dufrenoyia furcata (Sowerby), Deshayesites consobrinoides (Sin-
ZOW)
Deshayesites deshayesi Deshayesites deshayesi (d’Orbigny in Leymerie), Deshayesites cf.

grandis (Spath), Paracheloniceras sp., Cheloniceras cornuelianum
(d’Orbigny), Cheloniceras meyendorfi (d’Orbigny), Ancyloceras
mantelli Casey, Ancyloceras gr. matheronianum (d’Orbigny)

Deshayesites forbesi Procheloniceras sp., Cheloniceras cornuelianum (d’Orbigny), Che-
loniceras quadratum (Spath), Ancyloceras sp.
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Fig. 5. Alma section. Ammonite distribution and standard stratigraphic calibration.

inate the assemblage of the zone. Phylloceratids,
associated with Parasilesites sp., Protacanthoplites

bogdanovae (Plate 1.20-1.21), Diadochoceras sp.

5.1.7. Acanthohoplites nolani ammonite Zone

The zone is characterized by diversified ammonite
associations (Table 1), observed in the whole EAB and
referred to as the “Nolani bed” by Ambroggi (1963). Its
base is defined by the FO of the index-species that

and Epicheloniceras clansayense (Plate 1.17), are

the lower-

most succession yielded scarce and poorly preserved
ammonites. The early Aptian to earliest late Aptian

minor representatives. In Tinfoul (Fig. 6),

represents a large percentage of the fauna, and of
Epicheloniceras clansayense or Elsaisabellia tiskati-

interval is not identified. Biostratigraphic calibration
must be taken with caution. The level containing the
discontinuity D3 is assigned to the A. nolani to Hy-

pacanthoplites jacobi zones interval.

nensis (Plate 2.2-2.3). The genera Elsaisabellia (E. tis-
katinensis, Elsaisabellia nov. sp.) and Acanthohoplites

(4. bergeroni, A. bigoureti anthulai, “A.” bigoti) dom-
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Fig. 6. Tinfoul section. Ammonite distribution and standard stratigraphic calibration.

5.1.8. Hypacanthoplites jacobi ammonite Zone

The lower part of the Hypacanthoplites jacobi Zone is
recognized in all sections while its upper part is usually
removed by the erosion related to discontinuity D4.
The zone is characterized by highly diversified am-
monite associations (Table 1). Its base is defined by the
FO of Pseudorbulites convergens and first represen-
tatives of Hypacanthoplites and Diadochoceras. 1t is
restricted to one level in Ida w Shayq, Anzate and
Alma. The assemblage is dominated by Hypacantho-
plites  (H. clavatus (Plate 2.18-2.20), H. elegans
(Plate 2.21-2.22), Fallotermiericeras problematica

(Plate 2.23-2.25) and Pseudorbulites convergens
(Plate 2.8-2.10). The association is completed by
Tetragonitids, Epicheloniceras clansayense (Plate
1.15-1.16), Aconeceras aff. aptiana and Diadocho-
ceras including D. caucasicus (Plate 2.4-2.5) and
Diadochoceras migneni. In Addar (Peybernes et al.
2013), the base of the zone is moved up to the FO of
Hypacanthoplites.

5.1.9. Leymeriella tardefurcata ammonite Zone

The ammonite fauna remains diversified during basal
Albian times. The lower part of the Leymeriella tarde-



56 F.Giraud et al.




Integrated stratigraphy of the latest Barremian—early Albian interval 57

Plate 1. (1-2) Cheloniceras cornuelianum (d’Orbigny, 1841), UJF-ID.12231, Ida w Shayq section (IDA-8), Deshayesites
forbesi Zone, early Aptian; (3—4) Cheloniceras cornuelianum (d’Orbigny, 1841), UJF-ID.12232, Ida w Shayq section (IDA-
8), Deshayesites forbesi Zone, early Aptian; (5—-6) Cheloniceras meyendorfi (d’Orbigny, 1845), UJF-ID.12233, Ida w Shayq
section (IDA-8), Deshayesites deshayesi Zone, early Aptian; (7-8) Dufrenoyia furcata (Sowerby, 1836), UJF-1D.12234,
Alma section (AL-3), Dufrenoyia furcata Zone, early Aptian; (9-10) Deshayesites consobrinoides (Sinzow, 1898), UJF-
1D.12235, Ida w Shayq section (IDA-11), Dufrenoyia furcata Zone, early Aptian; (11-12) Epicheloniceras gr. gracile-debile
Casey (1961), UJF-ID.12236, Tiskatine section (TKC-24), Epicheloniceras martini Zone, Late Aptian; (13—14) Colom-
biceras crassicostatum (d’Orbigny, 1841), UJF-ID.12237, Tiskatine Center section (TKC-21), Epicheloniceras martini
Zone, late Aptian; (15-16) Epicheloniceras clansayense (Jacob, 1905), UJF-ID.12238, Tiskatine section (TKC-62),
Acanthohoplites nolani to Hypacanthoplites jacobi Zone, late Aptian; (17) Epicheloniceras clansayense (Jacob, 1905),
UJF-ID.12239, Alma section (AL-15), Acanthohoplites nolani to Hypacanthoplites jacobi Zone, late Aptian; (18—19)
Acanthohoplites bigoureti (Seunes, 1887), UJF-ID.12240, Anzate section (AZ-11), Acanthohoplites nolani Zone, late Aptian;
(20-21) Protacanthoplites bogdanovae (Tovbina, 1982), UJF-ID.12241, Anzate section (AZ-14), Acanthohoplites nolani

Zone, late Aptian. All specimens x 1, except figures (15-16) x 1,5.

furcata Zone has not been formally characterized,
because it lies within discontinuity D4 in most of
the EAB sections (see section 6.1.). In Addar, the
base of the zone is now placed within the discontinuity
D4, according to the regional framework. The zone is
characterized by a long list of representative Albian
taxa (Table 1), including Phyllopachyceras aff. babor-
ense (Plate 2.26-2.28), Puzosia quenstedti (Plate
2.36-2.37), Parabrancoceras sp. (Plate 2.17), Oxytro-
pidoceras sp., Parengonoceras cf. bassei, “Beudanti-
ceras” revoili (Plate 2.29-2.30), Neosilesites palmen-
sis (Plate 2.31-2.32), Hypacanthoplites cf. paucicos-
tatus (Plate 2.6-2.7), Douvilleiceras leightonense,
Mellegueiceras cf. jaillardi (Plate 3.1-3.2), Eogaudry-
ceras (Eotetragonites) cf. gardneri, Tetragonites rec-
tangularis. In both the Ida w Shayq and Tinfoul
sections, the base of the L. tardefurcata Zone is iden-
tified below the discontinuity D4, thanks to the pre-
sence of Parasilesites kilianiformis (Plate 2.33-2.35)
and several species listed above.

5.1.10. Douvilleiceras mammillatum ammonite
Zone

The zone is only formally documented in both
the Tiskatine and Addar sections. D. leightonense
(Plate 2.11-2.12) is considered a marker of the L. tar-
defurcata Zone. We place, therefore, the base of the
D. mammillatum Zone at the occurrence of a doubtful
“Beudanticeras” cf. africana, although the first strong
criterion for the characterization is the occurrence of
D. mammillatum (Plate 2.13-2.14). In Addar (Pey-
bernes et al. 2013), the base of the zone is confirmed
with the FO of Parengonoceras hachourii (Plate
2.15-2.16).

5.2. Calcareous nannofossil
biostratigraphy

The preservation of calcareous nannofossils in the
different sections of the EAB is poor to good. Upper-
most Barremian to lower Aptian deposits are char-
acterized by many sedimentary discontinuities corre-
sponding to erosive surfaces; DO and D1, for instance,
correspond to karsted surfaces. All samples collected
from the base of Ida w Shayq, Tiskatine and Addar
successions were barren or yielded very rare and
poorly-preserved nannofossils, which does not allow
nannofossil zones to be characterized. However, the
calcareous nannofossil zones NC6 to NC8 have been
recognized in the EAB. Calcareous nannofossil mar-
kers are illustrated in Plate 4.

5.2.1. Chiastozygus litterarius Zone (NC6)

The NC6 Zone was defined as the interval between the
FO of H. irregularis and the FO of Eprolithus floralis.
It was subdivided into the NC6A (lower) and NC6B
(upper) subzones, defined as the interval between the
FO of H. irregularis and the LO of Conusphaera
rothii, and as the interval between the LO of C. rothii
and the FO of E. floralis, respectively (Bralower et al.
1993, 1995). The Zone NC6 is recognized in Ida w
Shayq, Tiskatine, Addar and Alma sections, but its
base is poorly-constrained. In Ida w Shayq, both
subzones are recognized, whereas in other sections
Conusphaera rothii is not recognized, not allowing to
differentiate the two subzones. It is important to notice
that in Ida, Tiskatine and Addar sections, the FO of
F. oblongus postdates the FO of H. irregularis (Fig. 7).
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Plate 2. (1) Pseudoaustraliceras hirtzi (Collignon, 1962), UJF-1D.12242, Addar section (ADR-3), Epicheloniceras martini
Zone, late Aptian; (2-3) Elsaisabellia tiskatinensis Luber et al. (2017), UJF-ID.12243, Tiskatine section (TKC-53),
Acanthohoplites nolani Zone, late Aptian; (4-5) Diadochoceras caucasicus (Luppov, 1958), UJF-ID.12244, Anzate section
(AZ-18), Hypacanthoplites jacobi Zone, late Aptian; (6—7) Hypacanthopites cf. paucicostatus (Breistroffer in Dubourdieu,
1953), UJF-ID.12245, Tiskatine section (TKC-65), Hypacanthoplites jacobi Zone, late Aptian; (8—10) Pseudorbulites
convergens (Jacob, 1907), UJF-ID.12246, Addar section (ADR-22), Leymeriella tardefurcata Zone, early Albian; (11-12)
Douvilleiceras leightonense Casey (1962), UJF-ID.12247, Tiskatine section (TKC-87), Leymeriella tardefurcata Zone, early
Albian; (13) Douvilleiceras mammillatum (Schlotheim, 1813), UJF-ID.12248, Aoulkjdad section (TKE-36), Douvilleiceras
mammillatum Zone, early Albian; (14) Douvilleiceras mammillatum (Schlotheim, 1813), UJF-ID.12249, Aoulkjdad section
(TKE-36), Douvilleiceras mammillatum Zone, early Albian; (15—16) Parengonoceras hachourii (Breistroffer in Dubourdieu,
1953), UJF-ID.12250, Addar section (ADR-25), Leymeriella tardefurcata Zone, early Albian; (17) Parabrancoceras sp.,
UJF-ID.12251, Ida w Shayq section (IDA-29), Leymeriella tardefurcata Zone, early Albian; (18-20) Hypacanthoplites
clavatus (Fritel, 1906), UJF-ID.12252, Ida w Shayq section (IDA-23), Hypacanthoplites jacobi, late Aptian, to Leymeriella
tardefurcata Zone, early Albian; (21-22) Hypacanthoplites elegans (Fritel, 1906), UJF-1D.12253, Ida w Shayq section (IDA-
22), Hypacanthoplites jacobi, late Aptian, to Leymeriella tardefurcata Zone, early Albian; (23-25) Fallotermiericeras
problematica (Fallot & Termier, 1923), UJF-ID.12254, Addar section (ADR-17), Leymeriella tardefurcata Zone, early
Albian; (26-28) Phyllopachyceras baborense (Coquand, 1880), UJF-ID.12255, Addar section (ADR-22), Leymeriella
tardefurcata Zone, early Albian; (29-30) “Beudanticeras” revoili (Pervinquiere, 1907), UJF-ID.12256, Tiskatine section
(TKC-82), Leymeriella tardefurcata Zone, early Albian; (31-32) Neosilesites palmensis (Fallot & Termier, 1923), UJF-
ID.12257, Alma section (AL-20), Leymeriella tardefurcata Zone, early Albian; (33-35) Parasilesites kilianiformis (Fallot,
1910), UJF-ID.12258, Ida w Shayq section (IDA-23), Leymeriella tardefurcata Zone, early Albian; (36-37) Puzosia
quenstedti (Parona & Bonarelli, 1897), UJF-ID.12259, Anzate section (AZ-21), Leymeriella tardefurcata Zone, early Albian.
All specimens x 1.

lies in the A. nolani to H.jacobi ammonite zones,

5-2.2. Rhagodiscus angustus Zone (NC7) depending on the sections (Figs. 7-8). The LO of

The NC7 Zone was defined as the interval between the
FO of E. floralis and the FO of Prediscosphaera
columnata. It is recognized in all sections and spans
from the E. martini to L. tardefurcata ammonite zones
(Figs 7-8). Micrantholithus hoschulzii is found spor-
adically in the lower part of the late Aptian, in both Ida
w Shayq and Addar sections; its LO lies in the
E. martini Zone. Sporadic occurrences of Rhagodiscus
achlyostaurion are observed from the early Aptian in
Ida w Shayq (Fig. 7), but its first consistent occurrence
(FCO is used after a species is recorded in consecutive
samples (Ferreira et al. 2019)), is generally observed
from the upper part of the late Aptian, in the upper part
of the NC7 Zone, (A. nolani to H. jacobi ammonite
zones; Figs. 7-8). Several nannofossil taxa first occur
in the lower part of the late Aptian: Orastrum perspi-
cuum, Braarudosphaera spp. (B. africana and
B. hockwoldensis), Diloma californica, Eiffelithus
hancockii. These FOs are all recognized in Ida w
Shayq, Tiskatine and Addar sections and generally
lie in the E. martini Zone (Fig. 7). The nannoconid
association, composed of specimens with a wide
central cavity, such as N. circularis, N.wassallii,
and N. vocontiensis last occurs in the lower part of
the late Aptian (Fig. 7). The LO of D. californica is
also recognized in the upper part of the NC7 Zone and

M. obtusus and Zebrashapka vanhintei are also recog-
nized in the upper part of the late Aptian, but not
recorded in all sections, probably due to sporadic
occurrence of these species throughout the different
successions (Figs. 7-8).

5.2.3. Prediscosphaera columnata Zone (NCS8)

The NC8 Zone was defined as the interval between the
FO of Prediscosphaera columnata and the FO of
Axopodorhabdus albianus and subdivided into three
subzones, called respectively A, B and C (Bralower et
al. 1993, 1995). The NC8A Subzone was represented
as the interval between the FO of P. columnata and the
FO of Hayesites albiensis. The NC8B Subzone was
defined as the interval between the FO of H. albiensis
and the FO of Tranolithus orionatus, and the NC8C
Subzone was represented as the interval between the
FO of T. orionatus and the FO of A. albianus. Because
the FO of T orionatus was not recognized in the
studied sections, only the NC8A and the lower part
of the NC8B have been identified in the EAB. Ellip-
tical P, spinosa and subcircular to circular P. colum-
nata, ranging in size from 3 to 5 um, were encountered
in the EAB (Figs 7-8). The base of the NC8 Zone,
defined by circular forms, lies in the latest Aptian
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(H. jacobi Zone) in both Ida w shayq and Tinfoul,
where the Aptian—Albian boundary is placed imme-
diately below D4. In other sections, the base of the
NCS lies in the earliest Albian, where the base of the
L. tardefurcata Zone is placed within D4 (Figs 7-8).
H. albiensis was defined by Perch-Nielsen (1985) as
an early Albian species showing a star shape with 68
long rays. Bown (in Kennedy et al. 2000) identified a
transitional form between H. irregularis and H. al-
biensis with regular 5-7 short radially arranged
rays, that he called Hayesites cf. H. albiensis (Bown
2005). This form is recognized in Ida w Shayq, Addar,
Tiskatine and Alma sections, and its FO is recorded
just above D4, in the early Albian L. tardefurcata Zone

Plate 3. (1-2) Mellegueiceras jaillar-
di Latil (2011), UJF-ID.12260, Tiskati-
ne section (TKC-79), Leymeriella tar-
defurcata Zone, early Albian, x 1.

(Figs. 7-8). The totality of the NC8A Subzone is
recognized in Addar, Tiskatine and Anzate. Other
FOs are recognized in this Subzone, including the
FO of Arkhangelskiella stenostaurion in Addar, An-
zate, Alma and Tinfoul, and the FO of Helicolithus
trabeculatus in Addar and Anzate, both in the L. tar-
defurcata Zone (Figs. 7-8).

5.3. Carbon isotope record

In the Ida w Shayq section, the 8'3Carp, values vary
between —1.2 and 0.9%o (Fig. 9). Although fluctuat-
ing, they generally increase in the Aptian succession,
with positive values up to 0.9%o0 above D2 in the late
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Plate 4. Photomicrographs of selected nannofossil species from the Essaouira-Agadir Basin. 1, Arkhangelskiella
stenostaurion, XLP, sample AddN28. 2, Braarudosphaera africana, XLP, sample AddN41. 3, Braarudosphaera hock-
woldensis, XLP, sample AddN11. 4, Conusphaera rothii, XLP, sample Idm9. 5, Diloma californica, XLP, sample AddN11. 6,
Eprolithus floralis, XLP, sample Anzl. 7, Eiffelithus hancockii, XLP, sample Tf2. 8, Flabellites oblongus, XLP, sample Anz4.
9, Hayesites albiensis, XLP, sample TC113. 10, Hayesites cf. H. albiensis, XLP, sample Anz4. 11, Hayesites irregularis, XLP,
sample Idm11. 12, Helicolithus trabeculatus, XLP, sample Anz4. 13, Micrantholithus hoschulzii, XLP, sample AddN6. 14,
Micrantholithus obtusus, XLP, sample Idm4. 15, Orastrum perspicuum, XLP, sample AddN6. 16, Prediscosphaera
columnata, circular form, XLP, sample Anz47. 17, Prediscosphaera columnata, subcircular form, XLP, Alma23. 18,
Prediscosphaera spinosa, XLP, sample Tf2. 19, Rhagodiscus achlyostaurion, XLP, sample AddN30. 20, Rhagodiscus
gallagheri, XLP, sample Tf16. 21, Zebrashapka vanhintei, sample AddN13. 22, Nannoconus truittii truittii, XLP, sample
Tf11. 23, Nannoconus vocontiensis, XLP, sample Idm9. 24, Nannoconus circularis, TL, sample Idm7. Scale white bar:

2 microns for all photomicrographs.
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Fig. 7. Calcareous nannofossil bioenvents recorded in the latest Barremian—early Albian of Ida w Shayq, Tiskatine and
Addar sections, plotted against the ammonite zonation. Abbreviations: D, sedimentary discontinuities; FCO, first consistent

occurrence.

Aptian. From the latest Aptian to the early Albian, the
8"3C.a values decrease slowly, achieving the most
negative values around D4. From D4 to the top of the
succession, only small variations are observed. In the
Tiskatine section, the 8'°C.,, values vary between
—1.6 and 1.8%o (Fig.9). They increase in Aptian
times, reaching a maximum before D4. Then, they
decrease upward reaching a minimum above D6,
before increasing again in the upper part of the
succession. In the Addar section, the §'°Cy,, values
vary between —7.6 and 1.4%o (Fig. 9). After a slight
increase at the base of the section, they show a plateau
in the late Aptian. Then, 8'3C.ap, decrease to a
minimum of —7.6%o just above D4. In the early
Albian, the 8"C,,yp values stay negative with two
very short decrease and increase around meters 51 and
68.5, respectively. In the Alma section, the 8"3Ceart
values vary between —3.8 and 1.5%o (Fig. 9). Lowest
values are remarkable in the lowermost part of the

succession and increase in the early Aptian, reaching a
plateau in the early late Aptian, and then increase to
reach a maximum just above D3. After a slight
decrease in the latest Aptian, 8"3Ceart slightly increase
until the Aptian—Albian boundary, below D4. They
slightly decrease in the early Albian. In the Anzate
section, the 8'°C.,;, values ranges from —4.6 to 0.2%o
and decrease from the base of the succession (late
Aptian) till discontinuity D5 (Fig. 9). Above D5, they
increase and reach a maximum at 73 meters. Then,
values firstly decrease then increase in the uppermost
part of the studied interval. In the Tinfoul section, the
8"3Ceary values vary between —3.3 and 0.9%o (Fig. 9).
After a slight increase recorded in the late Aptian,
they decrease reaching —2%o just above D5, and then
slightly increase to form a plateau in the middle part
of the D.mammillatum Ammonite Zone. Above,
values reach a minimum and then increase at the
top of the section.
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Fig. 8. Calcareous nannofossil bioenvents recorded in the latest Barremian—early Albian of Alma, Anzate and Tinfoul
sections, plotted against the ammonite zonation. Abbreviations: D, sedimentary discontinuities; FCO, first consistent

occurrence.
6. Discussion
6.1. Ammonite biostratigraphy

The distribution of ammonite populations of the EAB
has been calibrated with the Standard Mediterranean
Zonation proposed by the IUGS Lower Cretaceous
Ammonite Working Group (Reboulet et al. 2018;
Fig. 10). The zones are assemblage or interval zones.
Their bases are defined either by the FO of the index
species when present, or the FO of other representative
taxa. Accurate location of the zone boundaries on each
section has proven difficult. Repeated hiatuses and
condensed levels have been recognized in the whole
succession: superimposed discontinuities at the base of
the Anzate and Alma sections, discontinuity D3 en-
compassing an undefined part of the lower 4. nolani

Zone and the upper (? major) part of the P. melchioris
Zone in Ida w Shayq, among other examples. The
bases of the Aptian and Albian stages may be posi-
tioned in sedimentary discontinuities. The base of the
Leymeriella tardefurcata Zone coincides with discon-
tinuity D4 in a large part of the basin (Fig. 10), except
in Ida w Shayq and maybe in Tinfoul, where it is
identified immediately below D4.

Our interpretation differs from that proposed by
Luber etal. (2017), especially regarding the assumption
of a long-lasting early Aptian to lowermost late Aptian
hiatus. It must be first noticed that figures of Luber et al.
(2019) partly contradict their assumption proposed in
2017. In Luber et al. (2019), the ammonite associations
and calibration of D. forbesi and D. furcata zones in the
text-figure 4 (Id Amran section) is in contradiction with
the text-figure 7 (see hiatus of the D. furcata Zone) and
with the conclusion assumed in Luber et al. (2017). But,
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Fig. 10. Biostratigraphic chart: Tethyan ammoni-
te nomenclature (“Kilian Group”, Reboulet et al.

Stages & .
9 Zones key bioevents
Substages
Douvilleiceras
mammillatum Douvilleiceras mammillatum
EARLY & Parengonoceras hachourii
ALBIAN Leymeriella ¢ genus Parengonoceras & Parabrancoceras
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Jjacobi _pgenus Hypacanthoplites & Diadochoceras
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3 g
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< & Epicheloniceras clansayense
N Parahoplites
melchioris
4 genus Acanthohoplites
T T Pseudoaustraliceras hirtzi
<Z( Ep/chelc’)fr?/geras & Australiceras carinatoverrucosum
martini J P P
— as martini
- : "
o Dufrenoyia iDufrenoyia praedufrenoyi
<€ furcata i ) )
) Dufrenoyia furcata&Colombiceras crassicostatum
> Deshay: es’t?S iDeshayesites grandis
- deshayesi _pDeshayesites deshayesi
h'd - & Cheloniceras meyendorfi
< Deshayesites
L forbesi _jgenus Procheloniceras
- & Cheloniceras cornuelianum

2018) and major key bioevents of the EAB. Hia-
tuses are in grey.

above all, we found index-species and representative
taxa of the D. deshayesi, D. furcata and of the base of
the E. martini zones (Fig. 10).

The latest Barremian Martelites sarasini Zone is
recorded for the first time in the EAB, in the Ida w
Shayq section, with occurrence of Kutatissites sp. and
Pseudocrioceras sp. Because of discontinuity surfaces
and related sedimentary hiatuses, the Deshayesites
oglanlensis Zone is not identified (Fig. 10). In Ida
w Shayq and Tiskatine, the D. forbesi Zone is tenta-
tively recognized with the first Cheloniceratids asso-
ciations (Delanoy 1997, Ropolo et al. 2006, Moreno
Bedmar et al. 2009). This calibration is supported by
data from other sections of the EAB, such as Takoucht
and Aoulkjdad (not presented here). It is consistent
with the proposition of Luber et al. (2017) of a
Procheloniceras dechauxi Zone as equivalent pro
parte of the lower part of the D. forbesi Zone. The
subsequent three ammonite zones are attested by the
presence of the index-species (Fig. 10), and several
other Tethyan species, listed in section 5.1 (see Casey
1998, Dutour 2005, Moreno Bedmar et al. 2009, 2010).

We place the base of the Acanthohoplites nolani
Zone at the base of the “Nolani Beds”, while isolated
specimens of the genus Elsaisabellia are pointed few
meters below. The latter genus, associated with nu-
merous Acanthohoplitids, largely dominates the very
rich assemblage of the zone (see Casey 1965a, b,
Robert et al. 2001, Dutour 2005, Bulot et al. 2014).

This interpretation is in line with the proposition of
Luber et al. (2017).

As shown by Peybernes et al. (2013) and Luber et al.
(2017), the FO of Hypacanthoplites is systematically
located above the Elsaisabellia levels. We consider
that the Hypacanthoplites distribution begins at the
base of the H.jacobi Zone (Robert et al. 2001),
together with Pseudorbulites convergens. The upper
part of the H. jacobi Zone is considered as generally
comprised within the discontinuity D4 (Fig. 10). In our
record, the genus Diadochoceras also appears few
meters above the Elsaisabellia levels, in contrast with
Luber et al. (2017), who found both genera associated.
In the EAB, the genus Diadochoceras first appears in
the upper part of the A.nolani Zone, whereas a
D. nodosocostatum Subzone was designed as the low-
er part of the 4. nolani Zone in other Mediterranean
settings (Reboulet et al. 2018).

The use of Mellegueiceras chihaouiae as index of an
early Albian zone by Luber et al. (2017) is erroneous.
As matter of fact, according to Latil (2011) and Ben
Chaabane et al. (2019), M. chihaouiae cannot be
restricted to the early Albian but rather characterizes
the Aptian-Albian transition. Although its base is not
formally identified, the L. tardefurcata Zone is better
evidenced by the occurrence of several Douvilleiceras
leightonense and Douvilleiceras sp., associated with
other first-rate markers, such as Oxytropidoceras sp.,
Parengonoceras bassei and/or Parabrancoceras sp.
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Calibration may also be supported by the presence of
the genus “Beudanticeras” (Bréhéret et al. 1986,
Kennedy 2004, Kennedy et al. 2000, Latil 2011), or
by the species Hypacanthoplites paucicostatus (Robert
et al. 2001), Mellegueiceras jaillardi (Latil 2011),
Eogaudryceras (Eotetragonites) gardneri and Tetra-
gonites rectangularis (Murphy 1967).

6.2. Aptian-early Albian nannofossil
biostratigraphy

Twenty-four calcareous nannofossil bioevents have
been recognized in this work (Figs. 7-8). Among
them, 19 most reliable bioevents are summarized in
Figure 11; 4 of which correspond to new bioevents.
The NC7 subzones defined by Bralower et al. (1993)
are emended here and a new subzone is introduced.
Both emended and new subzones are established
through easily recognizable index species (Plate 4),
or species occurring amidst different successions.
Nannofossil bioevents are plotted against synthetic
ammonite biozonation recognized for the EAB
(Fig. 11).

6.2.1. NC7A Subzone

Defined by Bralower et al. (1993), the NC7A Subzone
is emended herein. Bralower et al. (1993) chosed to
define the top of this subzone by the LO of Micrantho-
lithus spp. However, the LO of the latter is difficult to
determine (Erba et al. 1999, Moullade et al. 2015,
Giraud et al. 2018), and is thus of problematic use as a
subzonal marker. The top of this Subzone is thus
emended, and is defined by the FO of Orastrum
perspicuum. The FO synchronicity of O. perspicuum
(within E. martini Zone) in Ida w Shayq, Tiskatine and
Addar sections renders this species a robust and easily
identifiable marker for the base of the late Aptian. The
FO of O. perspicuum, also recognized in the Tiskatine
section of Luber et al. (2019) and in the Vocontian
Basin (SE France; Herrle and Mutterlose 2003), re-
presents a reproducible bioevent for the basal late
Aptian (Fig. 11). This bioevent needs to be better
investigated in other basins.

6.2.2. NC7B Subzone

Defined by Bralower et al. (1993) and emended herein,
this subzone ranges from the FO of O. perspicuum to
the first consistent occurrence (FCO) of Rhagodiscus
achlyostaurion. It spans throughout part of the late

Aptian, from the basal E. martini Zone up to the
A. nolani Zone. Bergen (1998) mentioned that “there
is a wide disagreement over the age of the FO of
R. achlyostaurion”, used to define the top of the NC7B
Subzone by Bralower et al. (1993). Depending on
settings, its FO was recorded from the late Barremian
to the early Albian (Erba 1988, Bralower et al. 1993,
Bergen 1994, de Kaenel & Bergen 1996, Bown 2005).
The FCO synchronicity of R. achlyostaurion (within
A. nolani Zone) in four sections of the EAB (Tiskatine,
Alma, Anzate, Tinfoul) shows that it is a more robust
bioevent compared to its FO, and it is, therefore,
chosen to define the top of the NC7B Subzone. The
FO of Eiffelithus hancockii, which also seems to be a
reproducible bioevent within the EAB, characterizes
the base of this subzone.

6.2.3. NC7C Subzone

Defined by Bralower et al. (1993) and emended herein,
this subzone ranges from the FCO of R. achlyostaurion
to the LO of Diloma californica. It spans the upper part
of the late Aptian, from the A. nolani Zone up to the
H. jacobi Zone. The LO of D. californica can be used
to better constrain the upper part of the late Aptian.
Both the FO and LO of this species, which has only
been reported in the Aptian of northern California
(USA, Fernando and Okada 2007), were previously
not constrained. The stratigraphic range of D. califor-
nica is defined in the present study as latest early
Aptian (D. furcata Zone) up to the upper part of the late
Aptian (H. jacobi Zone). Further investigations of both
the FO and LO of this easily recognizable species in
other basins will be necessary to check whether these
bioevents are reproducible. The reference section for
the NC7C Subzone is Tiskatine. Within this subzone is
observed the LO of Zebrashapka vanhintei.

6.2.4. NC7D Subzone

Defined herein, this subzone ranges from the LO of
D. californica to the FO of Prediscosphaera colum-
nata (circular form). It spans across the latest Aptian,
within the upper part of the H. jacobi Zone. The LO of
Micrantholithus obtusus occurs within this subzone.
The biostratigraphic frame established in the present
study, based on both nannofossils and ammonites is
more accurate and inclusive with respect to that
defined by Luber et al. (2019; Fig. 11). The latter
authors proposed their Tiskatine section as a type
section for the Aptian of NW Africa, whereas only
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part of the late Aptian (from E. martini to A. nolani
ammonite zones and part of the NC7 Zone) is repre-
sented there (Fig. 11). The Tiskatine section selected
by Luber et al. (2019) corresponds to the Taounerine
section described in Jaillard et al. (2019a); in the latter
section, the Aptian—Albian time interval is less well-
recorded than in the Tiskatine section of the present
study.

6.3. Comparison of the Aptian-early Albian
nannofossil biostratigraphic scheme
of the EAB with other basins

The succession of nannofossil bioevents observed in
the EAB presents some discrepancies when compared
with those of other basins; possible causes for such
inconsistencies are discussed here. In Fig. 11, we have
reported only studies that calibrated nannofossil bioe-
vents with ammonite zonation; the Aptian—early Al-
bian Tethyan nannofossil zones defined by Bralower et
al. (1993), and biostratigraphic markers used to define
the GSSP for the base of the Albian stage in the Pré-
Guittard section, have also been reported.

The FO of Rhagodiscus gallagheri lies in the latest
Barremian (M. sarasini ammonite Zone) in the EAB.
In other Tethyan basins, the age of its FO varies from
the late Barremian (Aguado etal. 1997, 1999) up to the
early Aptian (Giraud et al. 2018; Fig. 11). This appar-
ent diachronism in the FO of R. gallagheri may be
related to different taxonomic concepts used in its
identification, since it is a problematic taxon. This
small narrowly elliptical Rhagodiscus species has been
previously included within the species concept of
R. angustus (Thomsen 1987, Mutterlose 1991); speci-
mens are transitional in outline between R. angustus
and R. asper (Bergen 1998).

Both Hayesites irregularis, zonal marker of the
NC6, and Flabellites oblongus are first recorded within
the early Aptian (D. deshayesi ammonite Zone) in the
EAB, as also recognized in boreal basins (Bown et al.
1998), whereas they have earlier FOs in other Tethyan
sections (Fig. 11). The younger age of the base of the
NC6 Zone recorded in the EAB with respect to other
Tethyan sites is interpreted as due to both a very poor
preservation (frequent dolomitization), and a hiatus,
corresponding to the discontinuity DO that encom-
passes the Barremian—Aptian boundary and earliest
Aptian times.

In the EAB, the LO of Conusphaera rothii, subzonal
marker of the NC6B, is recorded later in the early
Aptian (D. furcata ammonite Zone) than reported in

the Cassis-la-Bédoule section (SE France, Bergen
1998; Fig. 11). The LO of C. rothii is generally diffi-
cult to establish in land sections due to poorer pre-
servation and rarity of this taxon, with respect to deep-
sea sections (Bralower et al. 1993). The present study
thus allows to better constrain the LO of the zonal
maker C. rothii.

The FO of Eprolithus floralis, zonal marker of the
NC7,isrecorded in the EAB in the lowermost part of the
late Aptian (E. martini ammonite Zone), which is
younger than its FO generally observed in the early
Aptian of other areas (Aguado et al. 1999, Erba et al.
1999, Luciani et al. 2006, Moullade et al. 2015, Giraud
etal. 2018, Szives etal. 2018), close to the D. deshayesi/
D. furcata ammonite zones boundary (Fig. 11). Poorly-
preserved early Aptian nannofossil assemblages ob-
served in the EAB cannot explain the younger occur-
rence of E. floralis because this species is considered a
resistant-dissolution taxon (Bralower 1988). The late
Aptian occurrence of this bioevent in the EAB might be
of regional and/or paleoenvironmental significance.

The LO of Micrantholithus obtusus is observed in
the EAB as late as in the latest Aptian (H. jacobi
ammonite Zone), which is younger than in other
northern Tethyan/boreal basins (Fig. 11). However,
the occurrence of Micrantholithus spp. is sporadic
in the Aptian of the EAB, as also mentioned for other
Tethyan sections. Both the sporadic occurrence of
Micrantholithus, depending on settings, and the dia-
chronism of its LO, suggest that this bioevent is not
reliable for biochronological purposes.

The FO of Prediscosphaera columnata (circular
form), zonal marker of the NC8, lies within the latest
Aptian in the EAB (H. jacobi Zone) and in different
Tethyan basins (Fig. 11). Therefore, the FO of P. co-
lumnata (circular form) represents a reproducible
bioevent in the Tethyan realm, which is of prominent
importance as it lies close to the Aptian—Albian
boundary.

In the EAB, the FO of Hayesites albiensis, subzonal
marker of the NC8B, lies in the earliest Albian, within
the L. tardefurcata Zone, which is later than the same
FO reported by Bralower et al. (1993), who used it as
an uppermost Aptian subzonal marker, and by Herrle
and Mutterlose (2003), who identified it in the latest
Aptian (H. jacobi Zone) of the Vocontian Basin
(Fig. 11). Different taxonomic concepts could then
explain discrepancies reported in the FO of H. albien-
sis. Specimens figured in Herrle and Mutterlose (2003,
Fig. 6 x—w) resemble the transition forms (Hayesites
cf. H. albiensis) and not the typical albiensis, since
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Fig. 12. Bivariate plot showing the relationship between 5180 and 8'3C,,,p, values of whole rock for each of the six sections
in the EAB. The correlation coefficient of Pearson r is in bold where it is statistically significant (p (probability) < 0.05)

Abbreviations: N, number of measurements.

long free rays are not present. In the EAB, Hayesites cf.
H. albiensis is recorded since the late Aptian, whereas
typical albiensis with long free rays is observed from
the early Albian onwards (Figs. 7-8, 11). As reported

by Perch-Nielsen (1985), and then confirmed with the
present study, H. albiensis with long free rays is a
typical lower Albian form and is then useful for
biostratigraphy.
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Fig. 13. Comparison of bio-and carbon isotope stratigraphies between the EAB and other settings for the latest
Barremian—early Albian. The Aptian—Albian boundary is placed following Kennedy et al. (2017), with the boundary point
lying just below the “Niveau Kilian” in the Vocontian Basin. The nannofossil zones in grey correspond to those recognized by

Bown in Kennedy et al. (2017).

6.4. Carbon isotope record

The studied Moroccan sections belong to a marine
mixed carbonate/siliciclastic ramp (see section 3).
Shallow-marine carbonate successions generally pre-
sent a complex geochemical record because sediments

are commonly first exposed to meteoric water before
reaching mineralogical stability (Allan and Matthews
1982). In a secondary stage, successions can also be
exposed to burial diagenesis. Cement type can be
diagnostic of a particular diagenetic environment.
However, identical cement types may be formed in
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different diagenetic environments. Equant drusy spar
cement may precipitate in near-surface meteoric en-
vironments and under deep burial conditions (Fliigel
2004). Most of the studied successions are made of
fine-grained shale and marlstone with few limestone
and sandstone interbeds. Cementation in the shale and
marly beds is difficult to identify using transmitted
light microscopy. In limestone and sandstone beds, the
cementation showed a drusy mosaic spar cement
filling intergranular pore spaces, and reaching about
20% of the total rock components. This indicates
cementation under influence of meteoric water for
the uppermost Barremian—lower Albian sediments.
Presence of coarse-crystalline dolomite rthombs, re-
presenting about 25 % of the total rock, reflects the
occurrence of dolomitization processes after cementa-
tion during early late diagenetic stage, in the mixing
zone with meteoric water. Because dolomitization has
been well recognized very close to karsted surfaces
influenced by meteoric water (see section 3), it most
likely resulted from the change of the depositional
suite during short-term relative global sea-level fall (El
Araby 1999) or from karstification during a relative
sea-level fall (Moss and Tucker 1996). However, these
processes are limited to limestone and sandstone beds,
which were little sampled for geochemistry. The
8"3Carp, and 8301, values of whole carbonate rocks
can be altered by the occurrence of isotopically light
meteoric cements and recristallized/neoformed carbo-
nates during burial diagenesis. If analyzed sedimentary
rocks were substantially affected by burial diagenesis,
a strong positive correlation between oxygen and
carbon-isotope values should have resulted (Jenkyns
and Clayton 1986, Marshall 1992, Jenkyns 1996).
Daoudi et al. (2010) showed with clay minerals
analysis that, in the Agadir area of the EAB, the
middle Albian interval was buried up to 1800 meters,
indicating that this part was subjected to deep burial.
Among the six studied successions, only three (Ida w
Shayq, Tiskatine and Anzate) show a statistically
significant positive correlation between 8"80. and
8"3Cearp (r around 0.5; Fig. 12), suggesting that sedi-
mentary 8"3C.ar, values were little to moderate, gen-
erally not significantly affected by burial diagenesis in
the EAB.

In the EAB, general trends in the 813C, . values can
be recognized and were used to establish a carbon
isotope stratigraphy calibrated to both ammonite and
calcareous nannofossil biostratigraphy (Fig. 9). The
late Barremian is characterized by negative 8"3Ceart
values, with an increase in the uppermost part. The

early Aptian was bounded by a first minimum 8">Cyy,
value at the base and a first maximum value at the
early/late Aptian boundary. The late Aptian interval is
characterized by gently increasing and positive
8"3C.ary values, but smaller fluctuations can also be
detected. The Aptian/Albian boundary was recognized
by a decrease of the 8'*C.,y, values. Early Albian times
(L. tardefurcata to lowermost part of the D. mammi-
latum zones, NC8A to lowermost part of the NC8B
zones) were represented by a large decrease of more
than 3%o with minimum &'*C.,, values, just inter-
rupted by a slight increase in the upper part of the
L. tardefurcata Zone. The top of the succession
(D. mammilatum zones, NC8B), is characterized suc-
cessively by a sharp increase of the 8'3C.an, values,
then a decrease, and finally a new increase. Both
8"3Ceart general curves and characteristic isotope shifts
resemble carbon isotope segments/units previously
described by Menegatti et al. (1998) and Herrle et
al. (2004). This allows to propose correlations and
labelling with reference to these segments/units is
proposed for the EAB (Fig. 9). The labelling of the
lowermost part of the 8'3C .arp, curve recorded in the Ida
w Shayq section, to C1 and C2, was based on the works
of Stein et al. (2012, Fig. 5).

6.5. Comparison of Aptian—early Albian
bio- and carbon isotope stratigraphies
of the EAB with other basins

The calibration of nannofossil record to that of am-
monite as well as carbon isotope stratigraphy for all
studied sections in the EAB, resulted in a coherent
integrated stratigraphic scheme, synthetized on a com-
posite succession presented in Fig. 13. This scheme is
compared with those of other Tethyan sections/settings
where both bio- and carbon isotope stratigraphies were
provided and with that of the Vocontian Basin (SE
France, northern Tethys) proposed by Herrle el al.
(2004), where a high-resolution carbon isotope strati-
graphy was established (Fig. 13).

The absolute values of each 8'3C,,, curve vary, due
to local differences in paleoenvironments. In particu-
lar, the 8'*Ca, values recorded in the EAB (this study
and Luber et al. 2019; Fig. 13), are lower (on average
below 1 %o0) compared to values (on average above
1 %o) recorded in hemipelagic and pelagic carbonate
sediments deposited in the Vocontian Basin, Mazagan
Plateau, Zagros Mountains (Fig. 13). Lower 8"3Cart
values may be explained by the position of the studied
sections: in shallower water/coastal settings, the dis-
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solved inorganic carbon (DIC) would be more depleted
in '*C due to a higher contribution of CO, produced by
oxidation of organic matter. However, the trends of the
53 Cearp signal are similar, allowing the recognition
and correlation of some carbon isotope units defined
by Herrle et al. (2004) in the different settings
(Fig. 13).

The late Barremian is defined in the EAB by
ammonites; it is characterized by an increase of the
8"3Canp, values also recognized in southwestern Iran
(southern margin of the Neo-Tethys). The early Aptian
is characterized by a major sedimentary discontinuity
(D1) in the EAB and the gap of the earliest Aptian
(D. oglanlensis Zone), it is then represented by the
D. forbesi to D. furcata ammonite zones and NC6A
and B subzones. It is associated to a first 8> Ceap
minimum at the base, and a further maximum value at
the early—late Aptian boundary, as also recognized in
southwestern Iran and in the northern Tethys realm
(isotope segments C3 to C6 of Menegatti et al. 1998, or
Ap3 to Ap6 of Herrle et al. 2004). The FO of Eprolithus
floralis, zonal marker of the base of NC7, is diachro-
nous with respect to ammonite biostratigraphy (within
E. martini in the EAB, and D. deshayesi in the Vo-
contian Basin).

The late Aptian, although marked by two sedimen-
tary discontinuities (D2 and D3), is well-calibrated in
the EAB, since it is defined by four ammonite zones
(E. martini, P. melchioris, A. nolani and lower part of
H. jacobi) and three emended nannofossil subzones
(NC7A to C). This constitutes the best biostratigraphic
calibration recorded for this time interval for both the
southern and northern Tethyan margins. The long-term
decrease in the 8'°Cq,yp, values (Ap8 to Ap10 of Herrle
et al. 2004) is well-recognized in all settings and is
calibrated to the E. martini Zone and lower part of the
emended NC7B Subzone (EAB). In southwestern Iran,
however, it starts in the D. furcata Zone, but the
ammonite record is not well-constrained (Fig. 13).
The long-term increase (Apll to Apl5 of Herrle et
al. 2004) of the 8"3Camp values is well-recognized in all
settings and is calibrated with the upper part of the
E. martini to the lower part of the H. jacobi zones in
both the EAB and Vocontian Basin; the top of this
increase is recorded earlier (within the A. nolani Zone)
in southwestern Iran, where, as already mentioned, the
ammonite record is not-well constrained. The carbon
isotope units Ap11 to Ap15 are calibrated with the NC7
Zone (NC7B and C subzones of the present study) both
in the EAB and Vocontian Basin, if we follow for this
latter basin, the nannofossil boundary zones recog-

nized by Bown in Kennedy et al. (2017), and not those
of Herrle et al. (2004). As matter of fact, the latter
authors used the FO of subcircular P. columnata and
not the FO of circular P. columnata to define the base
of the NC8 Zone, thus explaining the discrepancies in
nannofossil calibration between their work and the
results of both Kennedy et al. (2017) and the present
study.

In the EAB, the latest Aptian is well characterized in
some sections by the upper part of the H. jacobi Zone
and the new NC7D Subzone (defined in the present
study). The base of the L. tardefurcata Zone is placed
within the sedimentary discontinuity D4. The Aptian-
Albian boundary (AAB) lies within the NC8A Sub-
zone both in the EAB and the Vocontian Basin. The
carbon isotope unit All defined by Herrle et al. (2004),
characterized by a marked decrease of the 8"3Ceart
values, is well correlated in the different settings; it
encompasses the AAB except in southwestern Iran,
where it is supposed to be only late Aptian in age,
considering the ammonite zones (Fig. 13). Calibration
of the carbon isotope unit All with nannofossil mar-
kers shows differences between the different sites
(NCS8A Subzone in the EAB; NC8A-B in the Vocon-
tian Basin, NC8B on the Mazagan Plateau). These
discrepancies may be due to different taxonomic
concepts used to define the marker species Hayesites
albiensis. As mentioned in section 6.3, only forms with
long free rays should be considered as H. albiensis and
are typical of the early Albian.

The middle part of the early Albian is well char-
acterized in the EAB by ammonites (upper part of
L. tardefurcata and D. mammillatum zones), nanno-
fossils (NC8B Subzone) and carbon isotope record
(carbon isotope units AI2—-Al6 recognized). In this
interval, the carbon isotope curve is in accordance with
those from the Vocontian Basin, Mazagan Plateau and
southwestern Iran, compared to the correlation based
on biostratigraphy (Fig. 13).

7. Conclusions

A new integrated stratigraphic scheme is suggested for
the latest Barremian—early Albian interval, from sec-
tions of the Essaouira-Agadir Basin (Morocco).

The distribution of ammonite assemblages of the
EAB has been calibrated with the Standard Mediter-
ranean Zonation. Index-species have been identified,
in particular for the early Aptian and earliest late
Aptian, which is crucial because these intervals are
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dominated by condensed sedimentation and temporal
hiatuses. Most of the uppermost Barremian to lower
Albian ammonite zones have been recognized. The
Deshayesites oglanlensis Zone has not been recorded,
and the upper part of the upper Aptian Hypacantho-
plites jacobi Zone and the lower part of the lower
Albian Leymeriella tardefurcata Zone are missing.

The calcareous nannofossil record allowed to re-
cognize four reliable new bioevents and to revise the
late Aptian NC7 Zone. The NC7 Tethyan subzones
have been emended and a new subzone has been
introduced. Both emended and new subzones have
been established through easily recognizable index
species, or species occurring in various sections. The
taxonomic criteria used to define the species markers
of the NC8A and NC8B subzones have been specified,
allowing a better calibration of these subzones with the
ammonite record, with respect to previous studies.

The trends of the carbon isotope signal recorded in
the six sections of the EAB are correlated. The late
Aptian is characterized by highest 8"3C.ap values,
whereas early Albian times are represented by mini-
mum 83C,,;, values; a marked decrease of the §'°C.o,
values occurs at the Aptian—Albian boundary. The
recognition of some carbon isotope segments/units
previously defined in the northern Tethys allowed to
establish a carbon isotope stratigraphy calibrated to
both ammonite and calcareous nannofossil records.

The solid biostratigraphic and chemostratigraphic
scheme established for the EAB allowed rather good
correlations between southern and northern Tethyan
settings.
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Dataset. It contains data of the 233 samples recovered from the six studied sections of the Essaouira-
Agadir Bain (Morocco). Each name of the 6 sheets provided in this table corresponds to the name of
one section. The data set includes the age, both ammonite and calcareous nannofossil zones/
subzones, carbon and oxygen isotopes, semi-quantitative/quantitative nannofossil total abundance,
nannofossil preservation and semi-quantitative abundance/percentage of each identified species.
Preservation of nannofossils was evaluated following the codes described by Roth (1983), allowing a
categorization as follow: E3, heavily etched; E2, moderately etched; E1, slightly etched; O3, heavily
overgrown; O2, moderately overgrown; O1, slightly overgrown. The semi-quantitative analysis of
nannofossils was performed with a light-transmitting microscope at 1250 X magnification. Each
category represents the abundance in terms of specimens per field of view (FOV), estimated over 100
FOV in a slide under using a logarithmic-like scale, following that used by Erba and Quadrio (1987).
These different categories are: Total abundance. A: abundant (>20 specimens per FOV); C: common
(10-20 specimens per FOV); F: frequent (5-10 specimens per FOV); R: rare (2-5 specimens per FOV); B:
barren (no specimen found). Species abundance. A: abundant (more than 1 specimen per FOV); C:
common (1 specimen in 1-10 FOV); F: frequent (1 specimen in 11-30 FOV); R: rare (1 specimen in
31-100 FOV); VR: very rare (less than 1 specimen in 100 FOV); B: barren (not observed in the FOV).
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			OSUG Collections number			sample 			depth (m)			stage			ammonite zones			calcareous nannofossil zones/subzones			d13Ccarb (‰)			d18Ocarb (‰)			nannofossil total ab./nannof. abs. ab. per g of rock			nannofossil etching			nannofossil overgrowth			 Anfractus harrisonii			 Arkangelskiella stenostaurion			 Assipetra infracretacea			 Axopodorhabdaceae			 Biscutum ellipticum			 Bownia glabra			 Braarudosphaera africana			 B. holckwoldensis			 B. regularis			 Broinsonia galloisi			 B. signata			 Bukrylithus ambiguus			 Calculites			 Chiastozygus litterarius			 Chiastozygus indet.			 Corollithion signum			 Cretarhabdus conicus			 Cretarhabdus indet.			 Cribrosphaerella ehrenbergii			 Crucibiscutum bosunensis			 C. salebrosum			 Cyclstagelosphaera margerelii			 C. rotaclypeata			 Diazomatolithus lehmanii			 Diloma californica			 Discorhabdus rotatorius			 Eiffellithus hancockii			 Eprolithus floralis			 Flabellites oblongus			 Gaarderella sp.			 Grantarhabdus coronadventis			 Haqius circumradiatus			 Hayesites albiensis			H. cf. H. albiensis			 H. irregularis			 Helenea chiastia			 Helicolithus trabeculatus			 Hemipdorhabdus gorkae			 Lithraphidites carniolensis			 Lordia xenota			 Loxolithus armilla			 Lucianorhabdus sp.			 Manivitella pemmatoidea			 Micrantholithus hoschulzii			 M. obtusus			 Microrhabdulus			 Nannoconus circularis			 N. fragilis			 N. inconspicuous			 N. inornatus			 N. quadriangulus			 N. steinmannii			 N. truittii 			 N. wassallii			 Nannoconus indet.			 Orastrum partitum			 O. perspicuum			 Owenia dispar			 Percivalia fenestrata			 Perisocyclus taylorae			 Placozygus cf. P. ibuliformis			 Prediscosphaera columnata			 P. spinosa			 Radiolithus planus			 Repagulum parvidentatum			 Retecapsa surirella			 Rhagodiscus achlyostaurion			 R. angustus			 R. asper			 R. gallagheri			 Rotelapillus laffittei			 Rothia striata			 Rucinolithus terebrodentarius			 Scapholithus fossilis			 Seribiscutum gaultensis			 Sollasites horticus			 Staurolithites aenigma			 S. imbricatus			 S. mitcheneri			 S. mutterlosei			 S. siesseri			 Staurolithites indet.			 Stoverius achylosus			 Tegumentum octiformis			 Tegumentum stradneri			 Tranolithus gabalus			 Tubodiscus burnettiae			 Watznaueria barnesiae/W. fossacincta			 W. biporta			 W. britannica			 W. communis			 W. ovata			 W. manivitiae			 Zebrashapka vanhintei			 Zeugrhabdotus bicrescenticus			 Z. diplogrammus			 Z. howei			 Z. embergeri			 Z. erectus			 Z. noeliae			 Z. scutula			 Z. streetiae			 Z. trivectis			 Zeugrhzbdotus < 5µm			 Zeugrhabdotus indet.			 indet.


			UJF-ID.18067			ADD1			1.8			late Aptian			martini			?			-6.7			-3.8			B


			UJF-ID.18068			ADD2			1.95			late Aptian			martini			?			0.5			-7.2			R			E3			O3																																																																																																																																																																																																																																	R																																	R			VR-R			C									F-C


			UJF-ID.18069			ADD3			2.15			late Aptian			martini			?			0.5			-7.1			B			E3			O3


			UJF-ID.18070			ADD4			2.3			late Aptian			martini			NC6			0.5			-8.0			R			E3			O3																																																																																																									R															R-F																																																																																							C																																																									C									F-C


			UJF-ID.18071			ADD5			3.1			late Aptian			martini			NC7			0.5			-8.9			F			E2			O3									VR-R						C																																																			R									VR-R			C						R			F																		R			R-F						R			R-F			R-F									P																											VR-R			R												F-C																											R									C			R			R												R																																	R						C			F						F-C												R			F			R																		R			C			C			A


			UJF-ID.18072			ADD6			4			late Aptian			martini			NC7			0.6			-3.3			C			E2			O2															C-A									R									R																					R									R			R												C-A						R			F									R									R			R-F						R			R-F			R-F									P			VR-R									VR-R												R						R						R						F-C																								R			R									C-A			R			R																		R						R			R						F												R						A			F			VR-R			C-A			R						VR-R			R			F			R						C												R			A			C			A


			UJF-ID.18073			ADD7			4.5			late Aptian			martini			NC7			0.6			-4.2			F-C			E2			O3									VR-R						C-A						VR-R									R						VR-R															VR-R												R												VR-R			C-A			VR-R			VR-R			R																		R			R-F						R			F			R-F												VR-R																					R						F			VR-R						R			F-C			R																								VR-R			VR						C-A			R			R												R-F						R									R			F			F			R									VR-R			VR-R			A			F			VR-R			C-A			R						VR-R			R			F			R			VR-R			C												R			A			C			A


			UJF-ID.18074			ADD8			4.8			late Aptian			martini			NC7			0.6			-3.1			C			E2			O2									VR-R						C-A						VR-R			R						R						R															R									R			F			R									R			C-A			VR-R			R			F									R									F			R-F						R-F			F			F									VR-R			VR-R									VR-R												R						F						F						C			R																					R			R									C-A			R			R						VR-R						R-F						R									R			F			F			R									R						A			F			VR-R			C-A			R						R			F			F			R						C												R			A			C			A


			UJF-ID.18075			ADD9			5.2			late Aptian			martini			NC7			0.9			-3.2			C			E2			O2									VR-R						C-A									R						R						R															R									R			F			R									R			C-A						R			F									R									F			R-F						R-F			F			F									VR-R												VR-R												R						C						F			R			C			R																		R			R			R									C-A			R			R						VR-R						R-F						R									R			F			F			R									R						A			F						C-A			R						R			F			F			R						C												R			A			C			A


			UJF-ID.18076			ADD10			5.8			late Aptian			martini			NC7			0.7			-4.2			C			E2			O3															C-A						R			R						R						R															R									R			F			R									R			C-A						R			F									R									F			R-F						R-F			F			F									VR-R												VR-R												R						C						F			R			C			R			R															R			R			R									C-A			R			R												R-F						R									R			F			F			R									R						A			F			VR-R			C-A			R						R			F			F			R			VR-R			C												R			A			C			A


			UJF-ID.18077			ADD11			6			late Aptian			martini			NC7			0.5			-3.0			C			E2			O1															C-A						R			R						R						R			R			VR-R									R									R			F			R			VR-R						R			C-A			VR-R			R			F									R									F			R-F						R-F			F			F						VR-R			VR-R												VR-R												R						C						F			R			C			R			R															R			R			R									C-A			R			R												R-F						R						R			R			F			F			R									R			VR-R			A			F			VR-R			C-A			R						R			F			F			R			R			C												R			A			C			A


			UJF-ID.18078			ADD12			6.3			late Aptian			martini			NC7			0.5			-2.4			C			E2			O3															C-A						R			R						R						R			R			R									R									R			F			R			VR-R						R			C-A			VR-R			R			F									R						VR-R			F			R-F						R-F			F			F									VR-R																								R			VR-R			C						F			R			C			R			R															R			R			R									C-A			R			R						VR-R						R-F						R						R			R			F			F			R									R			VR-R			A			F			VR-R			C-A			R						R			F			F			R			R			C												R			A			C			A


			UJF-ID.18079			ADD13			6.6			late Aptian			martini			NC7			0.8			-3.7			C			E2			O2									VR-R						C-A						R-F			R-F						R						R			R			R									R									R			F			R			VR-R						R			C-A						R			F									R									F			R-F						R-F			F			F									VR-R																								R			VR-R			C						F			R			C			R			R															R			R			R									C-A			R			R						VR-R						R-F						R						R			R			F			F												R			VR-R			A			F			VR-R			C-A			R						R			F			F			R			R			C												R			A			C			A


			UJF-ID.18080			ADD14			7			late Aptian			martini			NC7			0.6			-2.7			A			E2			O2															C-A						R			R						R						R			R			R									R									R			F			R			VR-R						R			C-A			VR-R			R			F									R						VR-R			F			R-F						R-F			F			F									VR-R																								R						C						F			R			C			R			R															R			R			R									C-A			R			R						VR-R						R-F						R						R			R			F			F												R			VR-R			A			F						C-A			R						R			F			F			R			R			C												R			A			C			A


			UJF-ID.18081			ADD15			8.1			late Aptian			martini			NC7			1.1			-3.1			C			E2			O2															C-A						R			R						R						R			R			R									R									R			F			R			VR-R						R			C-A			VR-R			R			F									R									F			R-F						R-F			F			F									VR-R												VR-R												R						C						F			R			C			R			R															R			R			R						VR-R			C-A			R			R						VR-R						R-F						R						R			R			F			F												R			VR-R			A			F						C-A			R						R			F			F			R			R			C												R			A			C			A


			UJF-ID.18082			ADD16			9.5			late Aptian			melchioris			NC7			1.0			-2.6			C			E2			O1															C-A						R			R						R						R			R			R									R									R			F			R			VR-R						R-F			C-A			VR-R			R			F									R						VR-R			F			R-F						R-F			F			F									VR-R												VR-R												R						C						F			R			C			R			R															R			R			R									C-A			R			R						VR-R						R-F						R						R			R			F			F												R			VR-R			A			F						C-A			R						R			F			F			R			R			C												R			A			C			A


			UJF-ID.18083			ADD17			10.1			late Aptian			nolani			NC7			1.1			-3.1			C			E2			O2															C-A						R			R						R						R			R			R									R									R			F			R			VR-R						R-F			C-A			VR-R			R			F									R						VR-R			F			R-F						R-F			F			F									VR-R												VR-R												R						C						F			R			C			R			R															R			R			R									C-A			R			R						VR-R						R-F						R						R			R			F			F												R			VR-R			A			F						C-A			R						R			F			F			R			R			C												R			A			C			A


			UJF-ID.18084			ADD18			11.5			late Aptian			nolani			NC7			0.9			-2.8			C			E2			O2															C-A						R			R						R						R			R			R									R									R			F			R			VR-R						R-F			C-A						R			F									R						VR-R			F			R-F						R-F			F			F									VR-R						VR-R						VR-R												R						C						F			R			C			R			R															R			R			R									C-A			R			R						VR-R						R-F						R						R			R			F			F												R			VR-R			A			F						C-A			R						R			F			F			R			R			C												R			A			C			A


			UJF-ID.18085			ADD19			12.75			late Aptian			nolani			NC7			1.3			-3.0			8.72E+08			E2			O3			1									0			27															R						0			0			1			0			0			3			0			0						3			0						0						36						0			1			0			0			0						0			6			4						1			5			2			0						0			0						3												0			0						8						9						7									1			0			0						0			2			0			0			1			10						0			0			1			1			1			0						0			0			4			1			8						0			0			1			2			72			0			1			23			1			0						1			5			0			1			3			0			1			0			0			21			7			24


			UJF-ID.18086			ADD20			13.5			late Aptian			nolani			NC7			1.3			-2.8			2.44E+09			E1			O2			0						VR-R			0			18			VR-R			R									R						0			0			0			0			0			3			3			0						7			0						3			R-F			28						P			0			0			0			1						0			6			1						0			5			7			0						1			0						0						VR-R			VR-R			1			1						8						0						10									1			0			0						1			1			1			0			0			18						2			2			0			0			0			0						0			0			9			0			5						0			1			3			0			47			1			0			15			1			0			R			3			13			0			0			6			0			5			0			0			40			17			20


			UJF-ID.18087			ADD21			15			late Aptian			nolani			NC7			1.4			-3.1			1.64E+09			E2			O1			0									0			19						1									R						0			1			0			0			0			0			0			0						1			0						1			R-F			16						0			1			1			1			0						0			3			2						0			9			0			1						1			0			VR-R			3												1			1						10						0						5									0			0			0						0			0			0						0			27						1			0			0			0			0			0						2			1			4			0			8						0			0			3			0			61			0			0			38			0			0			R			4			10			0			0			7			0			1			0			2			25			13			16


			UJF-ID.18088			ADD22			18.25			late Aptian			jacobi			NC7			1.3			-3.1			1.32E+09			E2			O1			0						VR-R			0			23						R									R						0			0			0			0			0			1			3			0						0			0						0						35						R			R-F			0			0			0						0			3			2						3			5			3			0						1			0						4												0			0						2						1						5						R			0			0			0						R			2			1						1			24						2			R			3			0			5			0						0			1			4			2			7			R			1			0			R			0			77			0			0			18			1			0						2			3			0			1			4			0			1			2			0			24			7			19


			UJF-ID.18089			ADD23			19.5			late Aptian			jacobi			NC7			1.1			-2.9			1.38E+09			E2			O2			0									0			16						1									R						0			1			1			0			0			0			0			0						5			0						0						32			VR-R			2			0			0			0			0						0			3			5						3			9			0			0						0			0						1												0			0						1						0						9									0			0			0						0			0			1			R			1			15						3			0			0			1			1			0						2			0			2			1			6						1			0			2			2			84			0			1			26			1			0						1			3			0			1			4			0			0			0			0			29			7			23


			UJF-ID.18090			ADD24			22			late Aptian			jacobi			NC7			1.0			-3.0			7.79E+08			E2			O2			0						VR-R			0			20						R									R						0			1			0			0			0			1			1			0						0			0						0			R			19			VR-R			1			R-F			0			0			0						0			4			1						R-F			4			1			0						0			0						1												0			1						12						1			R			16									0			0			0						0			3			0			0			3			21						0			0			R			0			2			0						1			1			3			1			4			R			0			0			2			0			105			1			0			18			0			0			R			3			5			0			0			6			0			0			0			0			22			13			22


			UJF-ID.18091			ADD25			24			late Aptian			jacobi			NC7			-0.1			-2.7			6.08E+08			E2			O2			0						VR-R			1			20						1									R						0			1			0			0			0			1			1			0						2			2						0			R			16			VR-R			R			R-F			0			0			1						0			2			0						0			9			1			0						0			0						2												0			0						4						1			R			5									2			0			0						0			0			0			2			3			22						2			0			0			2			1			0			R			1			0			2			1			0						0			0			2			1			88			0			0			18			1			0			R			1			0			0			0			2			0			0			0			0			26			10			38


			UJF-ID.18092			ADD26			25.5			late Aptian			jacobi			NC7			0.6			-3.8			4.01E+08			E2			O3			1									0			15						0									R						0			0			0			0			0			0			0			R						1			0						0			R			25						R			R-F			0			0			0						0			5			2						1			9			4			0						0			0						2												0			0						3						1						5									3			2			0						0			0			1			0			2			23						0			0			0			1			1			0						0			2			3			0			1						1			0			1			2			74			0			0			24			0			0						0			2			0			0			1			0			1			0			0			40			10			32


			UJF-ID.18093			ADD27			27			early Albian			tardefurcata			NC7			-0.2			-3.6			1.34E+08			E2			O2			0									0			11						0									R						0			0			0			0			0			0			0			R						0			0						0						13						R			1			0			0			0						0			2			0						0			5			1			0						0			0						0												0			0						0						1						1									1			0			0			VR-R			0			6			0			0			2			4						1			R			0			0			2			0			R			0			0			4			1			2						0			1			3			2			46			0			0			27			1			0						1			5			0			0			1			1			0			0			0			22			10			18


			UJF-ID.18094			ADD28			28.5			early Albian			tardefurcata			NC8A			-7.6			-8.4			7.12E+08			E2			O2			0			VR-R						0			26						0									R						0			0			0			0			0			2			4			R						0			0						0						12			VR-R			R			2			0			0			0						0			4			1						3			4			8			2						0			0						0												0			0						0						0						0									1			0			VR-R			VR-R			R			3			1			2			0			18						2			0			0			0			6			0						0			0			2			0			4			R			0			0			5			1			64			0			0			22			2			0						11			12			0			1			5			0			0			0			0			23			29			6


			UJF-ID.18095			ADD29			31			early Albian			tardefurcata			NC8A			-0.2			-3.8			5.32E+08			E2			O2			0						VR-R			0			23						R			R						R						0			0			0			0			0			3			1			R						0			0						0						22			VR-R			R			1			0			0			0						0			1			3			VR-R			0			3			12			1						0			0						2												0			0						0						1			R			2			R						0			0			VR-R			VR-R			0			6			0			2			6			13						0			1			R			0			3			0						0			1			4			0			4			R			1			0			8			1			42			0			0			13			4			0						9			14			0			0			6			1			3			3			0			38			26			28


			UJF-ID.18096			ADD30			33.5			early Albian			tardefurcata			NC8A			-0.7			-3.6			6.95E+08			E2			O1			0						VR-R			0			39						0									R						0			0			0			0			0			0			2			0						0			1						0						30			VR-R			R			R-F			0			0			0						2			2			0						R-F			16			0			0						4			0						0												0			0						0						2						2									0			0			VR-R			VR-R			0			11			0			3			4			22						5			0			0			0			0			0						2			0			2			1			4						0			1			0			0			54			0			1			11			0			0						3			10			0			5			9			4			4			0			1			20			5			26


			UJF-ID.18097			ADD31			36.5			early Albian			tardefurcata			NC8A			0.0			-3.4			3.32E+08			E2			O2			0			VR-R			VR-R			0			26						0									R			R			0			0			0			0			0			0			1			0						0			1						0						12			VR-R			R			R-F			0			0			1						2			2			2						0			13			1			0						4			0						2												0			0						0						1						2									0			0			VR-R						R			20			0			1			0			18						R			0			0			0			2			2						0			0			1			2			0						0			0			1			2			71			0			0			8			0			0						2			10			0			0			8			6			5			0			0			29			10			34


			UJF-ID.18098			ADD32			41.5			early Albian			tardefurcata			NC8B			-1.4			-3.5			9.94E+07			E3			O2			0									0			4						1									R			0			0			0			0			0			0			0			1			0						0			1						0						1						0			0			0			0			0			VR-R			0			3			0						0			5			0			1						1			0						0												0			0						0						0						1									0			0			0						0			1			1			0			1			7						0			0			0			0			0			0						0			0			0			0			1						0			0			1			0			75			0			1			5			1			0						1			2			2			2			3			1			1			0			0			13			11			10


			UJF-ID.18099			ADD33			45.5			early Albian			tardefurcata			NC8B			-0.8			-2.3			1.10E+08			E3			O2			0									0			13						3									R			0			0			0			0			0			0			0			0			0						0			0						0						0						0			0			0			0			0						2			2			0						0			9			0			1						4			0						0												0			0						0						0						1									0			1			0						0			2			0			0			1			7						1			0			0			0			0			0						0			0			0			0			0						0			0			0			0			67			0			0			2			1			0						1			3			0			2			4			1			1			0			0			15			9			23


			UJF-ID.18100			ADDNa			46.5			early Albian			tardefurcata			NC8B			-1.6			-3.5						.			.


			UJF-ID.18101			ADDNb			47.5			early Albian			tardefurcata			NC8B			-0.3			-3.2						.			.


			UJF-ID.18102			ADDNc			48.5			early Albian			tardefurcata			NC8B			-0.9			-3.5						.			.


			UJF-ID.18103			ADDNd			49.5			early Albian			tardefurcata			NC8B			-0.5			-4.0						.			.


			UJF-ID.18104			ADDNe			50.5			early Albian			tardefurcata			NC8B			-1.1			-4.1						.			.


			UJF-ID.18105			ADD34			51.5			early Albian			tardefurcata			NC8B			-2.6			-3.9			4.44E+08			E2			O1			0			VR-R						0			5						4			R						R			0			0			0			1			1			0			1			3			2						1			0						0						26			VR-R-R			0			0			0			1			1						1			6			2			VR-R			0			11			0			0						2			0						0												0			0						0						0						F									0			0			VR-R			VR-R			0			17			0			R-F			4			30						1			0			0			0			0			0						0			0			0			0			5						0			0			1			0			58			1			0			3			0			0						6			6			0			2			2			5			2			0			0			31			0			31


			UJF-ID.18106			ADDNf			52.5			early Albian			mammilatum			NC8B			-0.9			-3.8						.			.


			UJF-ID.18107			ADD35			55.5			early Albian			mammilatum			NC8B			-0.7			-3.6			1.39E+08			E2			O1			0									0			4						0									R			0			0			0			0			0			0			1			0			0						0			0						0						16						0			0			0			0			0						2			1			1						0			13			6			0						1			0						0												0			0						0						0						2									0			0			0						1			0			1			0			2			10						0			0			0			0			0			0						0			0			1			0			2						0			0			0			0			42			1			0			3			0			0						8			4			0			0			5			1			1			0			0			20			3			41


			UJF-ID.18108			ADD36			58.75			early Albian			mammilatum			NC8B			-1.3			-3.6			3.39E+08			E2			O2			1			VR-R						1			10						0						VR-R			R			0			0			0			0			0			0			2			3			2						0			2						0						23						0			0			0			0			0			VR-R			0			1			0						0			7			1			0						5			0						1												0			0						0						1						1									0			0			R						0			11			0			1			1			5						1			0			0			0			0			0						0			0			0			1			5			R			0			0			1			0			60			0			0			10			0			0						2			6			0			2			6			0			8			0			0			39			13			45


			UJF-ID.18109			ADD37			63.5			early Albian			mammilatum			NC8B			-1.6			-3.9			4.99E+08			E2			O2			1									2			5						0									R			0			0			0			0			0			0			2			5			1						0			2						0						20						0			0			0			0			0						1			4			0						0			6			1			1						0			0						0												0			0						4						6						1									0			0			0						0			46			1			0			4			6						0			0			0			0			0			0						0			0			3			0			2						0			0			0			0			81			1			0			6			0			0						5			1			0			4			1			0			4			0			0			23			6			22


			UJF-ID.18110			ADD38			65.75			early Albian			mammilatum			NC8B			-1.0			-3.7			2.59E+08			E2			O2			0									0			2						2									R			0			0			0			0			0			0			2			6			1						0			2						0						20			VR-R-R			0			1			0			0			0			VR-R			1			3			0						0			12			1			2						1			0						0												0			0						0						0						1									0			0			2						0			17			0			R-F			3			7						1			0			0			1			0			0						0			0			0			1			6						0			1			1			2			89			0			0			3			1			0						3			6			0			0			2			2			3			0			0			29			11			36


			UJF-ID.18111			ADD39			67			early Albian			mammilatum			NC8B			-2.2			-4.6			1.40E+08			E2			O1			0									0			3						0									R			0			1			0			0			0			0			0			4			0						1			1						0						19						0			0			0			0			0						1			5			1						0			5			4			3						1			0						0												0			0						2						3						2									0			0			0						0			24			0			1			0			3						3			0			0			1			0			0						0			0			0			1			5						0			0			1			4			34			0			0			6			1			0						0			9			0			2			3			0			1			0			0			34			13			27


			UJF-ID.18112			ADD40			68.5			early Albian			mammilatum			NC8B			-4.1			-3.5			3.21E+08			E2			O2			0									0			6						1			R						R			0			0			0			1			0			1			5			4			0						0			0						0						17			VR-R-R			0			0			0			0			0						0			5			1						0			8			6			2						0			0						0												0			0						1						4						3									0			0			R						0			15			0			1			3			6						3			0			1			0			0			0						0			0			2			3			9			R			0			0			4			3			46			1			0			8			1			0						6			1			0			4			4			1			1			0			0			28			12			34


			UJF-ID.18113			ADD41			70			early Albian			mammilatum			NC8B			-0.8			-3.4			4.66E+08			E1			O2			0			VR-R			VR-R			0			7						R			R						R			0			0			0			0			0			0			0			7			0						0			1						0						12						0			0			0			0			0			VR-R			2			0			3			VR-R			0			5			4			2						2			0						0												0			0						0						1						1									0			0			R			R			0			24			2			2			1			14						1			0			0			0			0			0						0			0			6			1			10			R			0			0			6			2			56			0			0			3			0			0						2			3			0			2			8			2			2			0			1			35			12			30


			UJF-ID.18114			ADD42			72.5			early Albian			mammilatum			NC8B			-2.2			-3.7			1.08E+08			E3			O2			0									0			0						0									R			0			0			0			0			0			0			0			5			0						0			0						0						3						0			0			0			0			0			VR-R			0			0			0						0			0			3			3						2			0						0												0			0						0						0						1									0			0			0						0			8			1			0			0			5						0			1			0			0			0			0						0			0			0			0			1						0			0			0			0			47			0			0			4			1			0						0			0			0			2			4			0			1			0			0			7			15			15


			UJF-ID.18115			ADD43			73.75			early Albian			mammilatum			NC8B			-1.3			-4.4			3.81E+07			E2			O2			0									0			2						0									R			0			0			0			0			0			0			1			0			0						0			0						0						5						0			0			0			0			0			VR-R			0			2			0						0			0			0			0						1			0						0												0			0						0						0						1									0			0			0						0			2			0			1			0			1						0			0			0			0			0			0						0			0			0			0			0						0			0			1			0			24			0			0			2			0			0						0			0			0			0			0			0			1			0			0			5			2			3


			UJF-ID.18116			ADD44			75.75			early Albian			mammilatum			NC8B			-2.8			-3.8			9.15E+07			E3			O2			0									0			0						0									R			0			0			0			0			0			0			0			2			0						0			0						0						2						0			0			0			0			0			VR-R			R			0			1						0			0			1			0						1			0						0												0			0						0						1						0									0			0			1						0			1			0			R-F			1			2						0			0			0			0			0			0						0			0			0			0			2						0			0			1			1			72			0			0			2			0			0						0			0			0			0			3			0			0			0			0			7			7			10








Alma


			OSUG Collections number			sample 			depth (m)			stage			ammonite zones			calcareous nannofossil zones/subzones			d13Ccarb (‰)			d18Ocarb (‰)			nannof. tot. ab /FOV or nannof. abs. ab./g of rock			nannofossil etching			nannofossil overgrowth			Anfractus harrisonii			Arkangelskiella stenostaurion			Large Assipetra			Assipetra infracretacea			Axopodorhabdaceae			Biscutum ellipticum			Bownia glabra			Braarudosphaera africana			B. batilliformis			B. holckwoldensis			Braarudosphaera sp.			Broinsonia signata			Bukrylithus ambiguus			Calcicalathina oblongata			Calculites			Chiastozygus litterarius			Cretarhabdus conicus			Cretarhabdus indet.			Cribrosphaerella ehrenbergii			Crucibiscutum bosunensis			C. salebrosum			Cyclagelosphaera margerelii			C. rotaclypeata			Diazomatolithus lehmanii			Diloma californica			Discorhabdus rotatorius			Eiffelithus hancockii			E. primus			Eprolithus floralis			Flabellites oblongus			Grantarhabdus coronadventis			Haqius circumradiatus			Hayesites cf. H. albiensis			H. irregularis			Helenea chiastia			Helicolithus leckiei			H. trabeculatus			Hemipodorhabdus gorkae			Lithraphidites carniolensis			Lordia xenota			Loxolithus armilla			Manivitella pemmatoidea			Micrantholithus obtusus			Microrhabdulus			Nannoconus quadriangulus			N. truittii truittii			Nannoconus indet.			Orastrum partitum			O. perspicuum			Owenia dispar			Perisocyclus taylorae			Percivalia fenestrata			Polypodorhabdus madingleyensis			Prediscosphaera columnata			P. columnata (subcircular)			P. spinosa			Radiolithus planus			Repagulum parvidentatum			Retecapsa surirella			Rhagodiscus achlyostaurion			R. angustus			R. asper			R. gallagheri			Rotelapillus laffittei			Rothia striata			Rucinolithus terebrodentarius			Scapholithus fossilis			Seribiscutum gaultensis			Sollasites horticus			Staurolithites aenigma			S. imbricatus			S. mitcheneri			S. mutterlosei			S. siesseri			Staurolithites indet.			Stoverius achylosus			Tegumentum stradneri			Tranolithus gabalus			Tubodiscus burnettiae			Watznaueria barnesiae/W. fossacincta			W. biporta			W. britannica (morphotype C)			W. communis			W. manivitiae			W. ovata			Zebrashapka vanhintei			Zeugrhabdotus bicrescenticus			Z. diplogrammus			Z. howei			Z. embergeri			Z. erectus			Z. noeliae			Z. scutula			Z. streetiae			Z. trivectis			Zeugrhabdotus < 5µm			Zeugrhabdotus indet.			indet.


			UJF-ID.18117			ALM1			-8.30			Barremian			?			?			-3.8			-0.1			B									.												.			.															.						.						.			.			.			.			.						.			.						.						.												.						.						.			.												.			.						.			.			.			.			.			.						.						.									.									.			.			.			.			.			.						.												.			.						.			.			.			.			.									.			.			.			.			.			.			.			.						.			.						.			.			.			.						.			.			.			.


			UJF-ID.18118			ALM2			-6.50			Barremian			?			?			-3.2			0.2			B									.												.			.															.						.						.			.			.			.			.						.			.						.						.												.						.						.			.												.			.						.			.			.			.			.			.						.						.									.									.			.			.			.			.			.						.												.			.						.			.			.			.			.									.			.			.			.			.			.			.			.						.			.						.			.			.			.						.			.			.			.


			UJF-ID.18119			ALM3			-4.90			Barremian			?			?			-2.3			-2.6			B									.												.			.															.						.						.			.			.			.			.						.			.						.						.												.						.						.			.												.			.						.			.			.			.			.			.						.						.									.									.			.			.			.			.			.						.												.			.						.			.			.			.			.									.			.			.			.			.			.			.			.						.			.						.			.			.			.						.			.			.			.


			UJF-ID.18120			ALM4			-4.00			Barremian			?			?			-2.1			-4.3			B									.												.			.															.						.						.			.			.			.			.						.			.						.						.												.						.						.			.												.			.						.			.			.			.			.			.						.						.									.									.			.			.			.			.			.						.												.			.						.			.			.			.			.									.			.			.			.			.			.			.			.						.			.						.			.			.			.						.			.			.			.


			UJF-ID.18121			ALM5			-0.90			Barremian			?			?			-3.3			-8.0			B									.												.			.															.						.						.			.			.			.			.						.			.						.						.												.						.						.			.												.			.						.			.			.			.			.			.						.						.									.									.			.			.			.			.			.						.												.			.						.			.			.			.			.									.			.			.			.			.			.			.			.						.			.						.			.			.			.						.			.			.			.


			UJF-ID.18122			ALM6			1.10			late Aptian			deshayesi/martini			?			0.0			-2.2			B									.												.			.															.						.						.			.			.			.			.						.			.						.						.												.						.						.			.												.			.						.			.			.			.			.			.						.						.									.									.			.			.			.			.			.						.												.			.						.			.			.			.			.									.			.			.			.			.			.			.			.						.			.						.			.			.			.						.			.			.			.


			UJF-ID.18123			ALM7			3.20			late Aptian			martini			NC6			0.2			-3.4			3.06E+08			E2			O3			0												2			9															2						0						0			1			1			3			0						0			1						0			VR-R			11						VR-R						1						0						F			0									P			0			5						0			0			0			1			10			12			VR-R			2						0			VR-R						0									0			1			0			0			0			19			R			0												0			0						0			0			1			1			5									R			0			93			2			2			14			0			0						2			2						0			4			0			1						0			26			14			47


			UJF-ID.18124			ALM8			4.80			late Aptian			martini			NC6			0.4			-3.9			2.68E+08			E3			O2			1												0			15												VR-R			1						0						0			0			3			2			0						1			0						0			VR-R			8												1						0						2			2												1			4						0			1			0			0			12			6			VR-R			5			VR-R			0									0									0			1			1			VR			1			12			R			0												1			0						1			0			2			0			8									1			1			83			1			1			17			0			0			VR-R			5			5						0			5			1			0						0			33			23			36


			UJF-ID.18125			ALM9			6.10			late Aptian			martini			NC6			0.4			-3.5			7.76E+08			E2			O2			0												0			18															1						0						0			0			0			2			2						2			0						1						29												0						0						6			2												11			0						0			0			0			2			2			3						16						0									0									0			0			0			0			5			32						1												1			0						0			0			6			0			7									3			0			69			0			0			2			0			0						1			8						4			4			4			6						0			26			1			30


			UJF-ID.18126			ALM10			6.70			late Aptian			martini			NC6			0.4			-3.8			7.02E+08			E2			O2			0												0			29															0						1			VR-R			0			0			0			0			1						1			1						0			VR-R			22												R						0						7			2												7			1						2			0			0			0			2			9			VR-R			8			VR-R			0									0									0			0			0			0			0			28			R			1						VR-R						0			0						0			0			1			0			6									0			0			100			2			1			3			0			0			VR-R			2			1						3			7			0			0						0			29			13			24


			UJF-ID.18127			ALM11			8.00			late Aptian			martini			NC6			0.4			-3.6			4.62E+08			E2			O3			0												0			16															0						0						2			0			1			3			0						0			0						1			VR-R			19			VR-R									0						1						2			1												3			2						0			0			0			0			4			1			VR-R			11						2			VR-R						0									0			0			0			0			1			16			R			1						VR-R						3			0						0			1			5			0			4									0			0			94			0			1			10			1			0			VR-R			0			3						0			0			1			1						0			19			21			56


			UJF-ID.18128			ALM12			9.20			late Aptian			martini			NC7			0.2			-3.6			2.48E+08			E2			O2			1												0			23															3						0						0			0			1			3			0						3			0						1			VR-R			42									VR-R			R						0			VR-R			4			3												3			4						1			0			0			0			3			2			VR-R			6						1									0									0			0			0			0			1			7			R			1												1			0						0			1			2			0			1									4			0			84			0			0			18			0			0			VR-R			2			1						0			0			0			0						0			31			11			29


			UJF-ID.18129			ALM13			11.30			late Aptian			martini			NC7			0.3			-3.1			7.19E+07			E2			O2			1												0			6															0						0						1			0			0			0			0						0			0						0						10												0						0						0			1												4			2						0			0			0			0			2			3						7			VR-R			0									0									0			0			0			0			0			3						0												0			0						0			0			1			0			0									0			0			29			0			0			6			0			0						1			0						0			0			0			0						0			5			1			9


			UJF-ID.18130			ALM14			12.50			late Aptian			martini			NC7			0.6			-1.4			2.75E+07			E2			O2			0												0			1															0						0						0			0			0			0			0						0			0						0						6												0						0						1			0												0			2						0			0			0			0			0			0						2						0									0									0			0			0			0			0			2						0												0			0						0			0			2			0			1									0			0			19			0			0			1			0			0						1			0						0			0			0			0						0			2			1			3


			UJF-ID.18131			ALM15			12.80			late Aptian			martini			NC7			0.1			-1.6			2.66E+08			E2			O2			1									R			0			47															0						0						1			0			1			2			0			VR-R			4			0						0						26			VR-R									1						1						4			2												7			0						0			0			2			1			2			1			VR-R			8						0									0									0			0			0			0			2			21			R 			0												5			1						1			0			4			0			4									6			0			40			0			1			12			0			0						3			3						0			0			1			1						0			38			5			46


			UJF-ID.18132			ALM16			16.10			late Aptian			melchioris			NC7			0.8			-3.6			2.33E+08			E2			O2			0												0			17						VR-R						VR-R			0			VR-R			R						0			0			0			3			0			VR-R			3			1						0			VR-R			29												R						1						4			3									P			8			3						0			0			1			0			12			5			VR-R			17			VR-R			1									0									R			0			0			0			1			19			R			0												0			0						0			0			2			0			7									1			1			64			0			VR-R			8			0			1			VR-R			3			4						0			0			0			1						1			32			11			41


			UJF-ID.18133			ALM17			16.80			late Aptian			melchioris			NC7			0.4			-4.0			4.66E+08			E2			O2			1												0			18						VR-R															0						0			0			2			3			0						0			0						0			VR-R			33			VR-R						R			R						R						6			P									R			6			2						0			0			1			0			4			2			VR-R			16						0									0									1			0			1			0			0			14						0												1			1						0			0			5			0			1									2			0			75			0			0			14			0			1						4			4						0			3			1			0						0			37			15			27


			UJF-ID.18134			ALM18			17.90			late Aptian			nolani			NC7			1.5			-3.4			A			E2			O2												R-F			R-F			C-A												VR-R									R									R			R																								VR-R			C-A			R			R			R			R						VR-R			R			R			R-F									R			C			F						R												R			R			VR-R			C			VR-R						VR-R			R												VR-R						R			R						C-A			F			F			VR-R									F						R			R			R			F			R			F									R-F						A			R						A						F						F-C			C			F-C			R			R-F			R			R									C-A			C-A			C-A


			UJF-ID.18135			ALM19			20.30			late Aptian			nolani			NC7			1.2			-3.0			A			E2			O2															F			C-A																		VR-R			R			VR-R						R			R									R															VR-R			C-A												R			VR-R									R			F												C			F						R												R-F			R-F						C			VR-R						VR-R			R												R						R			R						C-A			F			F			VR-R									F						R			R			R			F			R			F			R			R			R-F			R			A			R			VR-R			A						F						F-C			C			F-C			R			R-F			R			R									C-A			C-A			C-A


			UJF-ID.18136			ALM20			23.00			late Aptian			nolani			NC7			0.4			-3.3			A			E2			O2									VR-R						F			C-A												VR-R									R									R			R									R			R			R			R						VR-R			C-A			R			VR-R			R			F									R-F			R			F									F			C			F						R			VR-R									F			F			VR-R			F-C			VR-R						VR-R			R									VR-R						R			R			R			R			C-A			F			F			VR-R									F						R			R			R			F			R			F			R			R			R-F			R			A			R			VR-R			A						F						F-C			C			F-C			R			R-F			R			R			VR-R						C-A			C-A			C-A


			UJF-ID.18137			ALM21			24.30			late Aptian			nolani			NC7			1.2			-3.0			A			E2			O2												VR-R			F			C-A																																										VR-R															VR-R			C-A			R			VR-R			R-F			R-F						VR-R			R-F			R			R-F									F			C			F						R									R			F			F			VR-R			F-C			VR-R									R															R			R			R						C-A			F			F												F						R			R			R			F			R			F			R						R-F			R			A			R			VR-R			A						F						F-C			C			F-C			R			R-F			R			R									C-A			C-A			C-A


			UJF-ID.18138			ALM22			26.60			late Aptian			jacobi			NC7			1.2			-3.0			A			E2			O2												VR-R			F			C-A									VR-R			VR-R						R																														R			R									C-A			R			VR-R			R-F			R-F						R			R-F			R			R-F									F			C			F						R			VR-R						R			F			F			VR-R			F-C			VR-R									R												R			R			R			R			F			C-A			F			F			VR-R									F						R			R			R			F			R			F			R						F			R			A			R			VR-R			A						F						F-C			C			F-C			R			R-F			R			R			R						C-A			C-A			C-A


			UJF-ID.18139			ALM23			37.80			early Albian			tardefurcata			NC8A			0.5			-3.8			A			E2			O2						VR-R						VR-R			R			C-A			VR-R																		R			VR-R						R			R																		R									C-A			R			VR-R			R			R			VR-R			R			R-F			R			R									F			C			F						R												R						VR-R			R			VR-R						VR-R			R			VR-R			VR-R			VR-R						R			R			R			F			C-A			F			R-F			VR-R			VR-R						F						R			R			R			F			R			F			R						F			R			A			R			VR-R			A						F						F-C			C			F-C			R			R-F			R			R									C-A			C-A			C-A


			UJF-ID.18140			ALM24			40.05			early Albian			tardefurcata			NC8A			0.3			-4.4			A			E2			O2												VR-R			R			C-A																					R															R												R			R									C-A			VR-R									R						R			R			F			R									F-C			C			F						R												F			F			R			C												R						VR-R									R			R			R			R-F			C-A			F			R									VR-R			F						R			R			R			F			R			F			R						F			R			A			R-F						A						F						F-C			C			F-C			R			R-F			R			R									C-A			C-A			C-A


			UJF-ID.18141			ALM25			41.70			early Albian			tardefurcata			NC8A			0.3			-4.0			A			E3			O2															F			C-A																					R															R			R												R									C-A			VR-R						R			R									F			R			R									F-C			C			F-C						VR-R																					F-C			VR-R									R			VR-R			VR-R			VR-R						F						R			R-F			C-A						R												F						R			R			R			F			R			F			R						F			R			A			R-F						A						F						F-C			C			F-C			R			R-F			R			R									C-A			C-A			C-A


			UJF-ID.18142			ALM26			42.80			early Albian			tardefurcata			NC8A			-0.6			-4.2			A			E2			O3												VR-R			F			C-A																																	R			R															R									C-A									R			R									F			R			R									F-C			C			F-C						VR-R												F			R			VR-R			F-C			VR-R									R			VR-R			VR-R			VR-R						F-C						R-F			R-F			C-A						F												F						R			R			R			F			R-F			F			R						F			R			A			R-F						A						F						F-C			C			F-C			R			R-F			R			R			R						C-A			C-A			C-A


			UJF-ID.18143			ALM27			44.50			early Albian			tardefurcata			NC8A			0.5			-4.2			A			E2			O2												VR-R						C-A																					R												R																		R									C-A			VR-R						R			R									R			R			R						VR-R			F-C			C			F-C						VR-R												R			R			VR-R			C									VR-R			R			VR-R			VR-R						VR-R			C-A			R			R-F			R-F			C-A						F						VR-R			VR-R			F						R			R			R			F			R-F			F			R						F			R			A			R-F			VR-R			A						F						F-C			C			F-C			R			R-F			R			R			R						C-A			C-A			C-A


			UJF-ID.18144			ALM28			52.30			early Albian			tardefurcata			NC8A			-0.2			-3.8			A			E2			O2						VR-R									F			C-A			VR-R																		R									R			R																		R									A									R			R-F						R			R			R			R			VR-R						F-C			C			F-C			VR-R															R			R			VR-R			C			VR-R						VR-R			R			R			R			R						C-A			R			R			R			C-A						F												F						R			R			R			F			R-F			F			R			R			F			VR-R			A									A						F						F-C			C			F-C			R			R-F			R			R			R						C-A			C-A			C-A


			UJF-ID.18145			ALM29			54.20			early Albian			tardefurcata			NC8A			-1.3			-4.2			C			E2			O2												VR-R						C-A									VR-R																																																			C-A			VR-R																		R			F			F									R			F-C			F			VR-R															R									C												R									R						C						R			R-F			C-A						R			VR-R									R									R			R			F			R			F									R-F			VR-R			A									C-A												F			F			R-F						R-F			R			R									C-A			C-A			C-A



































































































































Anzate


			OSUG Collections number			sample 			depth (m)			stage			ammonite zones			calcareous nannofossil zones/subzones			d13Ccarb (‰)			d18Ocarb (‰)			number of field of view			total number of nannofossils			nannofossil total ab./nannof. abs. ab. per g of rock			nannofossil etching			nannofossil overgrowth			 Arkangelskiella stenostaurion			 Assipetra infracretacea			 Axopodorhabdaceae			 Biscutum ellipticum			 Braarudosphaera africana			 B. holckwoldensis			 B. regularis			 Broinsonia signata			 Bukrylithus ambiguus			 Chiastozygus litterarius			 Cretarhabdus conicus			 Cretarhabdus indet.			 Cribrosphaerella ehrenbergii			 Crucibiscutum bosunensis			 C. salebrosum			 Cyclagelosphaera margerelii			 C. rotaclypeata			 Diazomatolithus lehmannii			 Diloma californica			 Discorhabdus rotatorius			 Dodekapodorhabdus noeliae			 Eiffellithus hancockii			 E. primus			 Eprolithus floralis			 Flabellites oblongus			 Grantarhabdus coronadventis			 Haqius circumradiatus			 Hayesites albiensis			 Hayesites cf. H. albiensis			 H. irregularis			 Helenea chiastia			 Helicolithus trabeculatus			 Hemipodorhabdus gorkae			 Lithraphidites carniolensis			 Lordia xenota			 Loxolithus armilla			 Manivitella pemmatoidea			 Microrhabdulus sp.			 Nannoconus abundans			 N. fragilis			 N. truittii frequens			 N. truittii truittii			 Nannoconus indet.			 Orastrum partitum			 O. perspicuum			 Owenia dispar			 Percivalia fenestrata			 Perissocyclus taylorae			 Polypodorhabdus madingleyensis			 Prediscosphaera columnata			 P. columnata (subcircular)			 P. spinosa			 Radiolithus planus			 Repagulum parvidentatum			 Retecapsa angustiforata			 R. crenulata			 R. surirella			 Rhagodiscus achlyostaurion			 R. angustus			 R. asper			 R. gallagheri			 R. splendens			 Rotelapillus laffittei			 Rothia striata			 Rucinolithus terebrodentarius			 Scapholithus fossilis			 Seribiscutum gaultensis			 S. primitivum			 Staurolithites aenigma			 S.  gausorethium			 S. imbricatus			 S. mitcheneri			 S. mutterlosei			 S. siesseri			 S. stradneri			 Staurolithites indet.			 Stoverius achylosus			 Tetralithus gothicus			 Tranolithus gabalus			 T. minimus			 Tubodiscus burnettiae			 Watznaueria barnesiae/W. fossacincta			 W. biporta			 W. britannica morphotype C			 W. communis			 W. manivitiae			 W. ovata			 Zebrashapka vanhintei			 Zeugrhabdotus bicrescenticus			 Z. diplogrammus			 Z. howei			 Z. embergeri			 Z. erectus			 Z. noeliae			 Z. scutula			 Z. streetiae			 Z. trivectis			 Zeugrhabdotus < 5 			 Zeugrhabdotus indet.			 Indet.


			UJF-ID.18146			ANZa			15.05			late Aptian			melchioris						1.1			-3.3


			UJF-ID.18147			ANZb			15.6			late Aptian			melchioris			NC7			0.9			-2.9									F			E2			O3						VR-R						F						VR-R						VR-R									R						VR-R			R															VR-R			F-C						VR-R						R			R															F			F									F						R																					F						F						VR-R																					R															R			F-C			F									R																																				F																		C-A									C									VR-R			F			F									F															C			C			C


			UJF-ID.18148			ANZc			16.1			late Aptian			nolani			NC7			0.9			-1.2									F			E2			O3												F																		VR-R																											VR-R			F-C						VR-R			VR-R						R															F			F									F-C																					F			F			F						F																											R						R												F-C			F																																	VR-R						F						F									R									A									C-A												F			F			F						F						R									A			C			C


			UJF-ID.18149			ANZd			16.5			late Aptian			nolani			NC7			-1.0			-3.2									F-C			E2			O3												C						VR-R																		F						R									VR-R						VR-R			C-A						VR-R						R			R						VR-R									F			F									C									R												F			F			F			R			F																											R																		C			R																		F						F			R						VR-R						F															R						VR-R			A									A												F			F						R			F															A			C			C


			UJF-ID.18150			ANZe			17.1			late Aptian			nolani			NC7			0.9			-4.0									F			E2			O3												C																								R						R															VR-R			C-A						VR-R						VR-R			R						VR-R						R			F			F									C			F			R			R															F			F			R			F																											R																		C			R																		F															VR-R						F						F									R									A									C									VR-R			F-C			F-C						R			F															A			C			C


			UJF-ID.18151			ANZf			17.7			late Aptian			nolani			NC7			0.2			-3.9


			UJF-ID.18152			ANZg			18.8			late Aptian			nolani			NC7			0.9			-3.5


			UJF-ID.18153			ANZh			19.3			late Aptian			nolani			NC7			0.8			-3.7


			UJF-ID.18154			ANZi			19.7			late Aptian			nolani			NC7			1.0			-3.4									C			E2			O3												C-A						VR-R						VR-R												F						R															VR-R			C-A						VR-R						VR-R			R						VR-R									F			F-C						F			C			F																								F			R			F			R																								F						R			R						R			C-A			F						R			R			VR-R												R															F						F									R									A			R						C-A												F			F						R			F															A			C			C


			UJF-ID.18155			ANZj			20.2			late Aptian			nolani			NC7			0.9			-3.8									A			E2			O3						VR-R						C						VR-R			VR-R			VR-R			VR-R									F															VR-R									C-A						VR-R			VR-R			R			R-F						VR-R									C			F-C						F			C			R			R			R												F			F			F			R			F-C			R																					R			F						R			R			R						C-A			F			R			R-F			R			VR-R																											F						F			R						R						R			VA			R			R			C-A						R-F			VR-R			F			F-C			C			F			C						R			VR-R						A			C			A


			UJF-ID.18156			ANZk			20.6			late Aptian			nolani			NC7			0.9			-3.9


			UJF-ID.18157			ANZl			21			late Aptian			nolani			NC7			0.7			-3.2


			UJF-ID.18158			ANZm			21.5			late Aptian			jacobi			NC7			0.0			-3.8


			UJF-ID.18159			ANZn			22			late Aptian			jacobi			NC7			0.4			-3.0


			UJF-ID.18160			ANZo			22.25			late Aptian			jacobi			NC7			-0.5			-2.9									C			E1			O2						VR-R						C						VR-R									VR-R			R												R						R			VR-R									C						VR-R						R			R-F															C-A			F-C						F			C			R			R			R																		R			R			F-C			R			R																					F						R									R			C									R																																							R-F			R						R						R			A			R			R			C-A						R-F						F			F			C						C						R			VR-R						A			C			C


			UJF-ID.18161			ANZ1			25.15			early Albian			tardefurcata			NC8A			-0.6			-3.7			79			59			271250084.731595			E2			O2			VR-R						3			15						VR-R						0			3			0			3			4			0			2			0			0						1						27			0			VR-R						8			6			0			0						0			12			1			VR-R						27			7			1			0			0			2			1						0			5						F			0			0			0			3			VR-R						VR-R			R			8			0			0			0			6			7			13						0			6			0						0			10			0			2			0			0			1			0			0			1			1			0			0			0			2			7			163			2			0			44			0			4						3			16			0			R			7			0			0			P			6			41			1			28


			UJF-ID.18162			ANZ2			30.05			early Albian			tardefurcata			NC8A			-0.7			-4.4			27			390			26314850.4693886			E2			O2			1						0			7						0						1			0			4			1			0			0			1			0			0						0						12			0			1						0			0			0			0						0			3			1			0						2			0			0			0			0			0			0						0			1						0			0			1			0			0			0						0						3			0			0			0			4			1			8						1			0			0						0			0			0			1			1			0			0			0			0			0			2			0			0			2			2			0			76			0			0			31			0			0						0			6			0			0			3			0			1			0			0			16			3			5


			UJF-ID.18163			ANZ3			31.5			early Albian			tardefurcata			NC8A			-2.3			-5.2			16			258			55686002.3312041			E2			O2			0						0			6						0						0			0			0			5			0			0			1			0			0						1						23			0			0						0			1			0			0						0			11			0			VR-R						8			7			1			0			0			0			0						0			0						0			0			3			0			1			0						0						12			0			0			1			8			0			11						0			0			0						0			0			5			1			1			0			0			0			0			0			2			0			0			4			11			0			91			3			2			29			0			0						3			10			0			1			6			1			1			0			1			26			5			19


			UJF-ID.18164			ANZ4			39.35			early Albian			tardefurcata			NC8A			-1.3			-3.9			37			43			1255115691.31787			E1			O1			0						1			36						0						0			2			0			3			0			0			2			0			1						2						45			0			VR-R						2			1			0			0						1			1			2			VR-R						30			2			11			1			2			0			0						0			2						4			1			2			0			10			R						VR-R						26			0			0			0			1			12			12						0			6			1						0			21			3			5			2			0			0			0			0			1			2			3			0			5			2			4			71			1			0			26			1			1						1			18			1			0			22			0			5			2			2			65			15			15


			UJF-ID.18165			ANZ5			44.5			early Albian			tardefurcata			NC8A			-3.5			-0.9			13			222			613495.377605459			B			B			0						0			0						0						0			0			0			0			0			0			0			0			0						0						0			0			0						0			0			0			0						0			0			0			0						1			0			0			0			0			0			0						0			0						0			0			0			0			0			0						0						0			0			0			0			0			0			0						0			0			0						0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			1			0			0			0			0			0						0			0			0			0			0			0			0			0			0			0			0			1


			UJF-ID.18166			ANZ6			46.85			early Albian			tardefurcata			NC8A			-1.0			-5.2			142			192			116129562.519233			E2			O2			0						2			15						0						0			0			1			7			0			0			0			0			0						0						26			1			0						0			0			0			1						1			7			1			2						8			21			0			0			0			0			0						0			1						3			0			4			0			9			0						1						13			0			0			2			3			2			23						0			0			1						0			0			19			1			1			0			0			0			0			1			4			2			0			1			2			0			113			1			1			14			0			0						11			40			0			1			17			0			1			1			2			72			21			19


			UJF-ID.18167			ANZ7			50.5			early Albian			tardefurcata			NC8A			-4.1			-6.9			12			175			4916596.53132011			B			B			0						0			0						0						0			0			0			0			0			0			0			0			0						0						1			0			0						0			0			0			0						0			0			0			0						0			0			0			0			0			0			0						0			1						0			0			0			0			0			0						0						0			0			0			0			0			0			0						0			0			0						0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			6			0			0			2			0			0						0			0			0			0			0			0			0			0			0			0			0			2


			UJF-ID.18168			ANZ8			52.95			early Albian			tardefurcata			NC8A			-0.9			-5.2			25			312			44335755.4856407			E2			O2			0						0			8						0						0			0			1			3			0			0			0			0			0						0						12			0			0						0			1			0			0						0			6			1			0						3			3			1			0			1			0			0						0			5						5			0			3			0			0			1						0						20			0			0			1			9			1			20						0			0			0						0			0			9			1			1			1			0			0			1			0			1			0			0			1			3			0			107			1			0			11			0			1						3			11			1			2			6			0			0			0			0			31			7			12


			UJF-ID.18169			ANZ9			56.95			early Albian			tardefurcata			NC8A			-4.6			-9.0			16			204			222183.790709319			B			B			0						0			0						0						0			0			0			0			0			0			0			0			0						0						0			0			0						0			0			0			0						0			0			0			0						0			0			0			0			0			0			0						0			0						0			0			0			0			0			0						0						0			0			0			0			0			0			0						0			0			0						0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			1			0			0			0			0			0						0			0			0			0			0			0			0			0			0			0			0			0


			UJF-ID.18170			ANZ10			58.7			early Albian			tardefurcata			NC8B			-2.4			-4.4			33			300			104043223.635042			E1			O1			0						1			27						0						0			1			0			2			0			0			0			0			0						0						22			0			VR-R						1			2			1			0			VR-R			R			27			0			0						10			9			4			0			4			0			0						0			5						2			0			10			0			5			0			VR-R			VR-R						137			0			0			2			21			1			11						0			1			0						1			0			14			1			4			0			0			1			1			2			7			2			0			4			1			1			90			0			0			21			0			0						4			17			8			3			4			0			1			0			8			40			18			7


			UJF-ID.18171			ANZ11			59.4			early Albian			tardefurcata			NC8B			-1.3			-4.6			41			327			21784468.8590759			E2			O3			0						0			4						0						0			0			1			4			0			0			0			0			0						0						6			0			0						0			0			0			0						0			5						0						0			4			0			0			0			0			0						0			0						1			0			0			0			2			0						0						23			0			0			1			2			0			4						0			0			1						0			0			7			0			0			0			0			0			1			0			1			0			0			1			1			0			60			0			0			7			0			0						2			0			0			0			1			0			0			0			0			9			1			3


			UJF-ID.18172			ANZ12			59.9			early Albian			tardefurcata			NC8B			-1.7			-3.5			16			143			235963168.489743			E2			O2			0						0			17						0						0			0			0			3			0			0			1			0			0						0						14			0			VR-R						1			3			0			0						0			0			2			0						21			20			8			0			1			0			0						6			0						3			0			0			0			11			0						0						33			0			0			0			4			9			8						0			3			0						0			6			5			0			0			0			0			0			1			1			0			1			0			0			0			0			198			0			1			28			2			0						4			13			0			2			6			0			0			3			1			35			22			3


			UJF-ID.18173			ANZ13			63.15			early Albian			tardefurcata			NC8B			-1.4			-3.3			31			300			199273403.276002			E2			O2			0						1			20						0						0			0			0			0			0			3			0			0			0						0						16			0			0						1			0			0			0			VR-R			R			8			1			0						36			0			4			0			0			0			0						2			4						0			0			0			0			2			0						0						20			0			0			1			4			4			4						0			0			0						0			0			4			3			1			0			0			0			1			0			2			0			1			0			0			0			208			0			0			25			0			1						3			13			0			0			6			0			0			0			0			72			24			35


			UJF-ID.18174			ANZ14			65.05			early Albian			mammilatum			NC8B			-3.6			-5.1			65			264			215766433.127854			E2			O2			0			VR-R			0			38						VR-R						0			0			0			0			0			0			0			0			0						0						17			0			VR-R						0			2			0			0						0			0			1			0						27			3			4			0			0			0			0						0			5						2			0			0			0			2			0						0						24			0			0			0			6			2			6						0			2			0						1			3			9			1			0			0			0			0			1			0			0			0			0			0			1			0			140			1			0			61			1			0						1			6			0			0			5			0			0			0			1			66			36			39


			UJF-ID.18175			ANZ15			66.85			early Albian			mammilatum			NC8B			-1.9			-4.8			14			180			4194551.61753424			B			B			0						0			0						0						0			0			0			1			0			0			0			0			0						0						0			0			0						0			0			0			0						0			0			0			0						0			0			0			0			0			0			0						0			0						0			0			1			0			0			0						0						1			0			0			0			1			0			0						0			0			0						0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			7			0			0			4			0			0						0			0			0			0			0			0			0			0			0			0			0			0


			UJF-ID.18176			ANZ16			67.8			early Albian			mammilatum			NC8B			-1.1			-4.0			25			385			42870173.3476753			E2			O2			0			VR-R			0			23						0						0			0			1			3			0			0			0			0			0						1						16			0			0						0			P			0			0			VR-R			0			7			0			0						12			4			2			0			0			0			0						0			1						1			0			4			0			1			VR-R						0						30			0			0			0			4			5			8						0			2			1						0			2			12			0			0			0			0			0			1			1			0			2			0			1			0			0			136			0			0			29			0			0						0			21			6			1			17			0			5			0			5			30			8			9


			UJF-ID.18177			ANZ17			69.85			early Albian			mammilatum			NC8B			-3.4			-4.8			47			450			44076302.1760953			E1			O1			0						0			41						1						0			2			0			4			0			0			0			1			0						0						36			0			VR-R						0			0			0			0			VR-R			R			15			1			0						6			2			5			0			1			0			0						0			2						0			0			6			0			1			0						VR-R						64			0			0			2			2			4			8						0			0			0						0			4			31			0			1			0			0			0			1			0			1			0			0			1			0			0			113			0			0			15			1			1						5			25			0			3			10			0			0			0			6			53			22			14


			UJF-ID.18178			ANZ18			73.05			early Albian			mammilatum			NC8B			0.2			-3.7			68			204			534360.628430747			B			B			0						0			0						0						0			0			0			0			0			0			0			0			0						0						0			0			0						0			0			0			0						0			0			0			0						0			0			0			0			0			0			0						0			0						0			0			0			0			0			0						0						0			0			0			0			0			0			0						0			0			0						0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0						0			0			0			0			0			0			0			0			0			0			0			1


			UJF-ID.18179			ANZ19			75			early Albian			mammilatum			NC8B			-0.9			-4.7			15			186			4163666.06915828			E3			O3			0						0			0						0						0			0			0			0			0			0			0			0			0						0						0			0			0						0			0			0			0						0			0			0			0						1			0			0			0			0			0			0						0			0						0			0			0			0			0			0						0						1			0			0			1			0			2			0						0			0			0						0			0			0			1			0			0			0			0			0			0			0			0			0			0			0			0			10			0			0			2			0			0						0			0			0			0			0			0			0			0			0			0			1			0


			UJF-ID.18180			ANZ20			76.4			early Albian			mammilatum			NC8B			-2.9			-4.4			400			204			112892238.824997			E1			O1			0			VR-R			0			45						2						0			0			0			4			0			0			0			0			0						0						23			0			0						2			0			0			0			VR-R			0			6			1			0						17			3			0			1			0			0			0						0			3						F			0			2			0			1			0						0						72			0			0			1			5			6			7						0			0			1						0			2			16			0			1			0			0			0			0			0			6			0			0			3			1			0			170			0			0			21			1			0						2			8			5			4			11			0			1			0			3			43			7			10


			UJF-ID.18181			ANZ21			78.1			early Albian			mammilatum			NC8B			-3.3			-5.1			200			157			146826531.565691			E1			O1			0						2			83			VR-R			1						0			1			1			5			0			0			0			0			0						0						52			0			VR-R						0			0			0			0			VR-R			R			1			0			0						18			3			3			0			2			0			0						0			0						0			0			3			1			3			VR-R			VR-R			0						59			0			0			2			3			12			4						0			2			1						0			4			26			0			1			0			0			0			2			0			1			1			0			2			0			2			104			0			0			28			0			0						2			10			1			3			8			1			1			0			0			47			14			5


			UJF-ID.18182			ANZ22			83			early Albian			mammilatum			NC8B			-2.4			-4.4			200			168			144582291.289258			E1			O1			VR-R						0			29			VR-R			0						0			0			0			4			0			0			0			0			0						0						36			0			0						1			2			1			0						R			3			2			0						13			5			1			0			0			0			0						0			1						1			0			3			0			1			2						0						66			0			0			2			6			13			8						0			4			0						0			4			18			2			0			0			0			0			3			0			3			0			0			5			0			0			153			0			0			24			0			1						3			12			1			5			15			1			1			0			7			49			10			12


			UJF-ID.18183			ANZ23			86.4			early Albian			mammilatum			NC8B			-2.0			-4.9			200			293			55703624.0989164			E2			O2			VR-R						1			13						1						0			0			0			4			0			0			0			0			0						0						28			0			0						2			0			1			0						R			3			1			VR-R						6			13			0			1			2			0			0						0			2						1			0			6			2			5			0						0						12			1			2			2			5			8			6						0			0			0						0			2			7			3			3			0			0			0			8			2			8			2			0			2			1			0			110			0			0			14			1			2						1			8			0			0			9			0			0			0			2			38			12			7
































Ida w Shayq


			OSUG Collections number			sample 			depth (m)			stage			ammonite zones			calcareous nannofossil zones/subzones			d13Ccarb (‰)			d18Ocarb (‰)			number of field of view			total number of nannofossils			nannof. abs. ab./g of rock			nannofossil etching			nannofossil overgrowth			Arkangelskiella stenostaurion			Assipetra infracretacea			Axopodorhabdaceae 			Biscutum ellipticum			Braarudosphaera africana			 B. holckwoldensis			 Bukrylithus ambiguus			 Chiastozygus litterarius			 Conusphaera rothii			 Cretarhabdus conicus			 Cretarhabdus indet.			 Cribrosphaerella ehrenbergii			 Crucibiscutum bosunensis			 Cyclagelosphaera margerelii			 Diazomatolithus lehmannii			 Diloma californica			 Discorhabdus rotatorius			 Eiffellithus hancockii			 E. primus			 Eprolithus floralis			 Flabellites oblongus			 Grantarhabdus coronadventis			 Hayesites cf. H. albiensis			 H. irregularis			 Helenea chiastia			 Helicolithus trabeculatus			 Lithraphidites carniolensis			 Lordia xenota			 Loxolithus armilla			 Manivitella pemmatoidea			 Micrantolithus hoschulzii			 M. obtusus			 Microrhabdulus sp.			 Nannoconus circularis			 N. globulus			 N. steinmannii steinmannii			 N. truittii truittii			 N. truittii frequens			 N. vocontiensis			 N. wassallii			 Nannoconus indet.			 Orastrum partitum			 O. perspicuum			 Owenia dispar			 Percivalia fenestrata			 Placozygus cf. P. fibuliformis			 Polypodorhabdus madingleyensis			 Prediscosphaera columnata			 P. columnata (subcircular)			 P. spinosa			 Radiolithus planus			 Repagulum parvidentatum			 Retecapsa angustiforata			 R. crenulata			 R. surirella			 Rhagodiscus achlyostaurion			 R. angustus			 R. asper			 R. gallagheri			 R. splendens			 Rotelapillus laffittei			 Rothia striata			 Large Rucinolithus 			 R. terebrodentarius			 Seribiscutum gaultensis			 S. primitivum			 Staurolithites aenigma			 S.  angustus			 S. flavus			 S. gausorhethium			 S. imbricatus			 S. mitcheneri			 S. mutterlosei			 S. siesseri			 S. stradneri			 Staurolithites indet.			 Stoverius achylosus			 Tranolithus gabalus			 T. minimus			 Tubodiscus burnettiae			 Watznaueria barnesiae/W. fossacincta			 W. biporta			 W. britannica			 W. communis			 W. fossacincta			 W. manivitiae			 W. ovata			 Zebrashapka vanhintei			 Zeugrhabdotus bicrescenticus			 Z. diplogrammus			 Z. howei			 Z. embergeri			 Z. erectus			 Z. scutula			 Z. streetiae			 Z. trivectis			 Zeugrhabdotus < 5 			 Zeugrhabdotus indet.			 Indet.


			UJF-ID.18184			IDM1			6.25			Barremian			?			?			-1.0			-2.9			228			153			284400000.000			E3			O3			0						0			0						0			0			0						1			0												0						0									0			0			0						0			1						3			0			0			0									0						0						0						0			0			0			0			0						0			0			0			0									0			0			0			0			0			0			0			2						0			0			0									0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			133			1			1			5			2			0			0						0			0			0			0			0			0			0			0			0			2			2


			UJF-ID.18185			IDM2			7.6			Barremian			?			?			-0.7			-2.0			168			166			42868728.875			E3			O3			0						0			0						0			0			0						0			0												0						0									0			0			0						0			0						0			0			0			0									0			VR-R			0			VR-R			0						0			0			0			0			0						0			0			0			0									0			0			0			0			0			0			0			0						0			0			0									0			0			0			0			0			0			0			0			0			0			1			0			0			0			1			0			152			2			0			5			2			0			0						0			1			0			0			0			0			0			0			0			0			2


			UJF-ID.18186			IDM3			8.8			Barremian			?			?			-1.2			-1.8			150			307			81734344.895			E3			O3			0						0			0						0			0			0			R			0			0												0						0									0			0			0						0			0						1			0			0			0									0			VR-R			0						0						VR-R			VR-R			0			0			0						0			0			0			0									0			0			0			0			0			0			0			0						0			0			0									0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			295			1			0			8			2			0			0						0			0			0			0			0			0			0			0			0			0			0


			UJF-ID.18187			IDM4			9.3			Barremian			sarasini			?			-0.6			-1.6			228			305			55531578.440			E3			O3			0						0			0						0			0			0			R			2			0												VR-R						0									0			0			0						0			0						8			1			0			0						VR-R			1			VR-R			0						0						VR-R			0			0			0			0						1			0			2			0									0			0			0			0			0			VR-R			0			2			VR-R			0			0			0									0			0			0			0			0			2			0			0			0			0			0			2			0			1			0			0			230			1			0			26			11			0			1						0			6			0			0			0			0			0			0			0			1			2


			UJF-ID.18188			IDM5			10.4			early Aptian			forbesi ?			?			-0.1			-1.2			288			291			41851887.791			E3			O3			0						VR-R			1						0			0			0			R			3			0									VR-R			VR-R						3									0			0			0						0			2						14			1			0			1									0			VR-R			0						0						0			0			VR-R			0			0						2			0			3			0									0			1			1			1			0			0			0			9			VR-R			0			VR-R			0									0			0			0			0			0			1			0			0			0			0			0			1			0			1			0			0			167			2			0			28			11			0			2						0			16			0			0			2			0			0			1			5			6			6


			UJF-ID.18189			IDM6			11.05			early Aptian			forbesi ?			?			0.1			-1.4			300			168			24248964.455			E3			O3			0						0			0						0			0			0						0			0												0						0									0			0			0						0			0						0			0			0			0									0			VR-R			0						0						0			0			0			0			0						0			0			0			0									0			0			0			0			0			0			0			0						0			0			0									0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			162			0			0			6			0			0			0						0			0			0			0			0			0			0			0			0			0			0


			UJF-ID.18190			IDM7			12.4			early Aptian			deshayesi			NC6A			-0.4			-1.6			216			41			7833368.743			E3			O3			0						0			0						0			0			0			VR-R			1			0												0						1									0			0			0						2			0						3			1			0			0									0			VR-R			1						6						VR-R			VR-R			3			0			0						0			0			0			0									0			0			0			0			0			VR-R			0			0						0			0			0									0			0			0			0			0			1			0			0			0			0			0			0			0			0			0			0			13			0			0			7			1			0			0						0			0			0			0			1			0			0			0			0			0			0


			UJF-ID.18191			IDM8			14.05			early Aptian			deshayesi			NC6A			-0.5			-2.3			216			304			58252517.190			E3			O3			0			VR-R			0			0						0			0			0			VR-R			2			0												0						1									0			VR-R			0						VR-R			0						1			1			0			0									0			VR-R			VR-R						VR-R						0			0			2			0			0						0			0			0			0									0			0			0			0			0			0			0			3			VR-R			0			0			0									0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			264			0			0			16			4			0			0						0			3			0			0			2			0			0			0			0			1			3


			UJF-ID.18192			IDM9			15.25			early Aptian			deshayesi			NC6A			0.4			-1.3			324			291			37800133.762			E3			O3			0			VR-R			0			5						0			0			0			VR-R			2			0												0						4									0			0			0						4			0						19			1			0			0									0			R			2						10						R			R			2			VR-R			VR-R						4			0			0			0									0			2			0			0			0			0			1			7			VR-R			0			0			0									0			2			2			0			0			1			0			0			0			0			0			5			3			4			0			0			138			0			1			19			1			0			1						3			9			0			1			7			0			0			0			20			2			9


			UJF-ID.18193			IDM10			16.15			early Aptian			furcata			NC6A			0.3			-1.7			330			152			19241441.792			E3			O3			0			VR-R			0			0						0			0			0			VR-R			2			0												0			VR-R			0									0			0			0						VR-R			0						2			0			0			0									0			VR-R			0						2						VR-R			0			0			1			0						1			0			0			0									0			2			0			0			0			VR-R			0			2			VR-R			0			1			0									0			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			117			1			0			6			2			0			0						0			2			0			1			3			0			0			0			1			1			4


			UJF-ID.18194			IDM11			16.7			early Aptian			furcata			NC6B			0.6			-1.0			267			148			22875411.708			E3			O3			0			VR-R			0			0						0			0			1						3			0												0						3									0			VR-R			0						VR-R			R						1			R			0			0									0			VR-R			0						2						R			2			1			R			0						0			0			1			0									0			1			0			0			0			0			0			2			VR-R			0			0			0						VR-R			0			0			1			0			0			0			0			0			0			0			0			1			0			0			0			0			84			0			0			20			2			0			3						1			5			0			1			0			0			0			0			2			4			7


			UJF-ID.18195			IDM12			17.2			late Aptian			martini			NC6B			0.2			-0.7			192			316			66008111.083			E2			O2			0			VR-R			0			9						0			0			0						2			0												1						2									0			VR-R			0						2			0						8			5			1			0									1			VR-R			0						10						R			1			2			0			0						VR-R			0			0			0									0			1			0			0			0			0			0			10			VR-R			0			3			0						VR-R			0			4			R			0			0			3			0			0			0			1			2			5			0			0			0			1			124			0			1			33			18			0			2						0			12			0			3			8			0			0			4			21			8			4


			UJF-ID.18196			IDM13			18.1			late Aptian			martini			NC6B			-0.8			-3.3			19			519			1164444203.434			E2			O2			0			VR-R			0			1						0			0			0						5			0												R						9									0			R			0						0			2						47			1			1			1						VR-R			0			R			0						20						R			R			0			0			0						0			0			7			0									0			5			0			0			0			0			1			29			VR-R			0			0			1						VR-R			0			4			1			0			0			1			0			0			0			0			0			3			0			1			0			0			285			1			1			26			18			3			0						1			5			0			1			9			0			0			0			24			1			3


			UJF-ID.18197			IDM14			19.65			late Aptian			martini			NC6B			0.0			-1.3			191			304			83631110.902			E3			O3			0						0			0						0			P			0						3			0												0						0									0			0			0						0			1						13			2			0			0									0						0						5						P			0			0			0			0						0			0			2			0									0			5			0			0			0			0			0			6						0			0			0									0			2			0			0			0			1			0			0			0			0			0			3			0			1			1			0			210			0			0			25			0			1			0						0			8			0			0			4			1			VR-R			0			4			5			1


			UJF-ID.18198			IDM15			20			late Aptian			martini			NC6B			0.1			-2.5			36			522			605725651.148			E2			O2			0			VR-R			0			0						0			2			0						8			0												0			VR-R			12			VR-R						0			1			0						1			4						17			2			0			0									0			VR-R			0						8			R			0			0			0			0			VR-R						1			0			1			0									0			2			0			0			0			0			2			14			VR-R			0			1			0						VR-R			0			1			2			0			0			0			0			0			0			1			4			4			0			2			2			0			336			1			0			36			3			0			0			VR-R			0			7			0			1			8			0			0			1			17			1			13


			UJF-ID.18199			IDM16			20.5			late Aptian			martini			NC7			0.8			-2.9			27			518			810169877.239			E2			O2			0			VR-R			0			1						VR-R			0			0						3			0												0			VR-R			19									1			1			0						8			1						24			3			0			0									0						0						4						0			0			C			VR-R			VR-R						1			0			0			0									0			0			0			0			0			0			1			20			R			0			0			0			VR-R			VR-R			0			1			1			0			0			1			0			VR-R			0			2			2			2			0			1			1			0			334			0			0			36			1			1			0						0			7			1			0			12			0			0			0			13			3			6


			UJF-ID.18200			IDM17			20.95			late Aptian			martini			NC7			0.9			-2.7			14			557			1631125469.360			E2			O2			0			VR-R			0			0			VR-R			VR-R			0			0						8			0												0			VR-R			12									R			R			0						3			3						38			5			0			1									0						2						32						3			0			1			0			VR-R						R			0			0			0									0			0			0			0			0			0			0			33						0			2			0						VR-R			0			3			6			0			0			2			1			0			1			3			3			5			0			1			1			1			273			2			1			41			2			0			1			VR-R			0			19			2			3			14			2			0			2			8			2			7


			UJF-ID.18201			IDM18			21.9			late Aptian			martini			NC7			0.3			-2.7			20			545			1164729132.567			E2			O3			0			VR-R			0			0			VR-R			VR-R			0			0						9			0												0			VR-R			7									0			1			0						3			2						32			4			0			0									0						0						22						0			0			1			0			VR-R						0			0			0			0									0			2			0			0			0			0			0			25						0			2			0									0			3			5			0			0			0			0			0			0			2			1			1			0			1			1			0			330			2			0			35			0			0			0			VR-R			1			15			1			2			6			0			0			1			7			5			8


			UJF-ID.18202			IDM19			22.9			late Aptian			martini			NC7			-0.9			-4.5			51			514			413343823.011			E2			O2			0						0			3						0			0			0						2			0												0			VR-R			28									R			1			0						4			1						40			5			0			0			VR-R						0						0						15						0			0			1			1			VR-R						0			0			0			0									0			0			0			0			0			0			2			16						0			0			0									1			3			3			0			0			3			0			0			1			3			0			4			0			1			2			0			250			1			0			48			2			1			0						0			23			0			1			8			0			0			0			26			4			6


			UJF-ID.18203			IDM20			24			late Aptian			melchioris			NC7			0.2			-2.3			69			372			223310117.555			E3			O3			0						0			1						0			0			0						4			0												0						6									0			3			0						3			1						36			0			0			0									0						0						11						0			0			0			VR-R			0						0			0			0			0									0			1			0			0			0			0			0			2						0			0			0									0			3			4			0			0			3			0			0			1			2			0			1			0			1			0			0			214			0			0			42			1			0			0						1			9			0			3			2			1			0			0			6			2			7


			UJF-ID.18204			IDM21			24.35			late Aptian			nolani			NC7			0.1			-2.7			162			412			187980095.413			E2			O3			0						0			6						0			0			0						4			0												0			VR-R			13			VR-R						0			0			0						2			5						42			5			0			0									0						0						16						0			0			0			0			3						0			0			1			0									0			3			0			0			0			0			0			3						0			2			0									0			6			4			0			0			3			0			0			0			0			0			4			0			1			0			0			201			0			0			42			0			0			0						1			11			0			0			6			1			0			0			15			2			9


			UJF-ID.18205			IDM22			26.6			late Aptian			jacobi			NC8A			0.3			-2.9			31			516			1202662340.341			E1			O1			0			VR-R			0			15						0			0			2						6			0						R						0						36						VR-R			R			1			0			R			F			3						53			2			0			1									0						0						0						0			0			0			0			1			VR-R			2			0			6			2			VR-R			VR-R			0			7			0			0			0			R			10			17			R			0			4			0									0			21			3			0			0			1			0			0			0			0			0			3			0			2			0			2			126			0			0			61			3			0			0						2			27			0			1			24			1			0			1			41			11			7


			UJF-ID.18206			IDM23			27.9			early Albian			tardefurcata			NC8A			-0.2			-4.2			89			329			251124957.063			E1			O2			0						1			8						0			0			0						9			0												0						14									1			0			0						5			1						30			1			1			1									0						0						1						0			0			1			0			0						0			0			4			0									0			7			0			0			0			7			1			8						1			0			0									0			7			1			0			0			2			0			0			0			1			0			1			0			2			0			1			129			0			0			18			1			0			0						0			24			0			0			9			0			0			0			22			3			6


			UJF-ID.18207			IDM24			28.7			early Albian			tardefurcata			NC8A			-0.5			-3.8			30			548			751082299.726			E1			O1			0			VR-R			1			10			VR-R			0			0			0						8			0												0						11			VR-R			VR-R			2			0			0			R			5			2			VR-R			51			6			1			1									0						0						1						0			0			0			0			R						1			0			1			VR-R						VR-R			0			13			0			0			0			7			5			5						0			2			0									0			13			1			0			0			2			0			0			1			0			0			2			1			2			0			1			234			0			0			28			1			0			1						1			51			2			4			26			1			0			0			35			4			4


			UJF-ID.18208			IDM25			29.05			early Albian			tardefurcata			NC8A			-1.2			-3.6			216			310			59798252.844			E2			O2			0						1			9						0			0			0						2			0												1						16									1			0			1			R			1			2						9			2			1			2									1						0						0						0			0			0			0			0						1			1			0			0			VR-R						0			3			0			0			0			4			3			6						0			2			0									0			5			5			0			0			2			0			0			0			0			0			9			0			1			0			1			120			0			0			14			1			0			2						0			21			0			0			15			1			0			0			22			6			16


			UJF-ID.18209			IDM26			30.5			early Albian			tardefurcata			NC8A			-0.5			-3.8			62			342			302119177.676			E2			O2			0						2			9						0			0			1						1			0												0						11									1			0			0			R			0			2						18			0			1			0									0						0						1						0			0			0			0			0						1			0			2			0									0			12			0			0			0			4			1			2						0			1			0									0			7			0			0			0			3			0			0			0			0			0			0			1			0			1			0			134			0			0			26			6			0			0						1			27			0			1			12			0			0			0			45			4			4


			UJF-ID.18210			IDM27			31.9			early Albian			tardefurcata			NC8A			-0.5			-3.7			38			340			375301986.832			E1			O1			0			VR-R			0			5						0			0			0						1			0												0						10						VR-R			1			2			0			R			2			3						24			0			0			0									2						0						1						0			0			0			0			1						0			0			2			VR-R			VR-R			VR-R			1			8			0			0			0			8			4			3						0			1			0									0			11			0			0			0			5			0			VR-R			0			1			1			1			0			1			0			0			143			0			0			38			3			0			0						1			13			0			1			17			0			0			0			20			4			1


			UJF-ID.18211			IDM28			33.05			early Albian			tardefurcata			NC8A			-0.9			-3.4			40			320			577282229.030			E2			O2			0						0			3						0			0			0						2			0												0						8									0			0			0						2			3						14			5			0			1									0						0						1						0			0			1			0			1						1			0			2			0									2			9			0			0			0			0			7			3						0			3			0									1			4			0			0			1			2			0			0			1			1			2			3			0			0			0			1			116			0			0			28			3			0			1						0			19			0			1			15			1			0			0			42			7			3


			UJF-ID.18212			IDM29			34.05			early Albian			tardefurcata			NC8A			-0.4			-3.2			48			332			378090523.718			E2			O2,O3			0						0			2						0			0			1						3			0												0						3									0			0			0						4			0						17			0			0			0									0						0						2						0			0			0			0			0						0			0			0			0									1			8			0			0			0			2			3			3						0			1			0									0			0			0			0			0			1			0			0			0			1			2			4			0			0			0			0			165			0			0			58			0			0			1						0			5			0			0			7			1			0			0			30			2			5


			UJF-ID.18213			IDM30			35			early Albian			tardefurcata			NC8A			-0.3			-3.0			37			363			415235275.464			E2			O2			0						0			4						0			0			2						7			0												0						17									1			1			0						2			3						22			3			0			0									2						0						0						0			0			0			0			0						2			0			5			0									0			5			0			0			0			5			3			6						0			1			0									0			10			4			2			0			5			0			0			1			1			1			3			0			0			2			0			110			0			0			29			4			1			1						0			26			0			1			9			0			1			0			49			6			6


			UJF-ID.18214			IDM31			35.95			early Albian			tardefurcata			NC8A			-0.2			-3.5			41			304			311824516.182			E2			O2			1						0			5						0			0			0						6			0												0						6									0			2			0						1			2						11			1			0			1									0						0						0						0			0			0			0			0						3			0			5			0									0			9			0			0			0			0			3			3						0			2			0									0			18			1			1			0			1			0			0			1			0			0			2			0			2			1			1			74			0			0			51			6			4			0						0			20			0			2			19			0			0			0			28			6			5


			UJF-ID.18215			IDM32			36.85			early Albian			tardefurcata			NC8A			-1.0			-3.6			64			459			301164872.279			E2			O2			0						0			9						0			0			1						4			0												0						21									0			2			0						6			1						15			2			1			0									0						0						0						0			0			0			0			0						0			1			4			0									0			23			0			0			1			3			8			5						0			3			0									0			14			1			1			0			4			0			1			1			1			1			6			1			0			2			0			98			0			0			48			8			2			0						1			40			1			0			37			1			1			0			62			15			2


			UJF-ID.18216			IDM33			37.7			early Albian			tardefurcata			NC8A			-1.2			-3.9			63			533			333135362.578			E1			O1			VR-R			VR-R			0			12						0			1			0						7			0			VR-R									0						27									0			1			0			R			4			3						30			7			2			1									5						0						0						0			0			0			0			1						2			0			6			0			VR-R						1			19			0			0			1			7			7			7						0			4			0									0			10			0			1			0			4			0			0			0			4			3			6			0			4			0			4			110			0			0			57			5			1			1						1			33			0			1			35			2			0			2			66			19			9


			UJF-ID.18217			IDM34			38.3			early Albian			tardefurcata			NC8A			-0.8			-3.2			96			487			214626679.924			E2			O2			0						0			7						0			0			0						8			0												0						12									1			2			0						4			2						17			4			0			1									0						0						0						0			0			0			0			0						2			0			4			0									0			5			0			0			0			5			10			6						0			3			0									0			5			1			0			0			0			0			0			0			0			0			3			0			2			1			4			190			0			0			47			10			1			3						0			40			0			2			23			1			0			4			30			16			11


			UJF-ID.18218			IDM35			38.9			early Albian			tardefurcata			NC8A			-0.6			-3.9			71			528			309853300.333			E2			O2			0						1			14						0			0			0						7			0												0						30									0			3			0						4			1						17			3			0			0									0						0						0						0			0			0			0			0						2			0			2			0									0			7			0			0			0			4			8			16						0			0			0									0			18			1			0			1			4			0			0			0			2			2			1			0			2			0			2			167			0			0			43			3			1			4						6			50			1			1			23			2			0			1			40			20			14


			UJF-ID.18219			IDM36			40.1			early Albian			tardefurcata			NC8A			-0.3			-3.5			92			348			159436282.458			E3			O3			0						0			3						0			0			1						6			0												0						4									0			0			0						0			1						13			6			1			0									0						0						1						0			0			0			0			0						0			0			1			0									0			10			0			0			0			2			6			3						0			6			0									1			5			2			0			0			2			0			0			0			0			0			2			0			3			0			2			132			0			0			34			3			0			2						3			32			0			0			12			0			0			1			18			9			21














Tinfoul


			OSUG Collections number			sample 			depth (m)			stage			ammonite zones			calcareous nannofossil zones/subzones			d13Ccarb (‰)			d18Ocarb (‰)			number of field of view			total number of nannofossils			nannof. abs. ab./g of rock			nannofossil etching			nannofossil overgrowth			 Arkangelskiella stenostaurion			 Assipetra infracretacea			 Axopodorhabdaceae			 Biscutum ellipticum			 Braarudosphaera holckwoldensis			 Broinsonia signata			 Bukrylithus ambiguus			 Calculites			 Chiastozygus litterarius			 Cretarhabdus conicus			 C. striatus			 Cretarhabdus indet.			 Cribrosphaerella ehrenbergii			 Crucibiscutum bosunensis			 Cyclagelosphaera rotaclypeata			 Discorhabdus rotatorius			 Dodekapodorhabdus noeliae			 Eiffellithus hancockii			Eprolithus floralis			 Flabellites oblongus			 Hayesites cf. H. albiensis			 H. irregularis			 Helenea chiastia			 Helicolithus trabeculatus			 Lapideacassis mariae			 Lithraphidites carniolensis			 L. quadratus			 Lordia xenota			 Loxolithus armilla			 Manivitella pemmatoidea			 Microrhabdulus sp.			 Nannoconus elongatus			 N. quadriangulus			 N. truittii truittii			 Nannoconus indet.			 Orastrum partitum			 O. perspicuum			 Owenia dispar			 Percivalia fenestrata			 Perissocyclus taylorae			 Pickelhaube furtiva			 Placozygus cf. P. fibuliformis			 Polypodorhabdus madingleyensis			 Prediscosphaera columnata			 P. columnata (subcircular)			 P. spinosa			 Radiolithus planus			 Repagulum parvidentatum			 Retecapsa crenulata			 R. surirella			 Rhagodiscus achlyostaurion			 R. angustus			 R. asper			 R. gallagheri			 R. splendens			 Rotelapillus crenulatus			 R. laffittei			 Rothia striata			 Rucinolithus terebrodentarius			 Seribiscutum gaultensis			 S. primitivum			 Staurolithites aenigma			 S.  angustus			 S.  gausorethium			 S. imbricatus			 S. mutterlosei			 S. siesseri			 S. stradneri			 Staurolithites indet.			 Stoverius achylosus			 Tetralithus gothicus			 Tranolithus gabalus			 T. minimus			 Tubodiscus burnettiae			 Watznaueria barnesiae/W. fossacincta			 W. biporta			 W. britannica			 W. communis			 W. manivitiae			 W. ovata			 Zeugrhabdotus bicrescenticus			 Z. diplogrammus			 Z. howei			 Z. embergeri			 Z. erectus			 Z. scutula			 Z. streetiae			 Z. trivectis			 Zeugrhabdotus < 5 			 Zeugrhabdotus indet.			 Indet.


			UJF-ID.18220			TF1			11.7			late Aptian			?			NC7			-0.3			-3.8			326			535			91577750.3811738			E2			O3			0						2			1			0			0			1			0			1			3			0			0			0			1			0			21			0			VR-R			R			1			0			0			0			0			0			41			0			0			3			0			0			0			1			1			2						3						0			2			0			0			0			0						0			1			1			0			1			0			4			8						0			0			3			0						0			5			0			0			1			0			0			0			0			0			0			0			0			3			0			203			0			1			162			0			0			0			3			0			1			3			0			0			0			5			1			41


			UJF-ID.18221			TF2			13.5			late Aptian			nolani			NC7			-0.9			-5.8			72			589			755578909.085431			E1			O1			0			VR-R			0			25			0			0			1			0			4			3			0			0			0			3			0			31			0			VR-R			1			4			0			0			0			0			1			71			0			0			9			0			13			0			0			1			2						0						7			0			0			3			10			0			VR-R			3			0			8			0			1			R			9			39						0			0			12			0						1			19			0			0			3			0			0			0			1			0			0			0			5			0			2			110			1			0			42			1			0			0			6			1			4			19			0			1			0			20			23			36


			UJF-ID.18222			TF3			15.2			late Aptian			nolani			NC7			0.9			-3.4			333			608			102189813.133162			E2			O2			0			VR-R			0			5			0			0			0			0			0			5			0			0			0			1			0			9			0						0			1			0			0			0			0			0			53			0			1			6			0			0			0			0			0			5						0						3			0			0			2			6			0						4			1			6			0			0			0			1			10						0			0			5			0						0			15			0			0			1			0			0			0			2			1			0			0			0			0			1			354			0			0			59			1			0			0			0			0			1			6			0			0			0			6			4			33


			UJF-ID.18223			TF4			16.3			late Aptian			jacobi			NC7			0.3			-3.3			184			523			159881489.950887			E2			O3			0			VR-R			0			9			0			0			0			0			0			2			0			0			0			0			0			18			0			VR-R			1			1			R			0			0			0			0			47			0			0			8			1			1			0			0			0			1						1						0			0			0			1			2			0						2			0			3			0			0			1			0			13						0			0			2			0			VR-R			1			13			0			0			0			0			0			0			0			0			0			0			1			0			0			265			0			0			51			1			4			2			0			0			0			13			0			1			0			11			12			34


			UJF-ID.18224			TF5			17.6			late Aptian			jacobi			NC7			-0.1			-3.8			115			337			160970548.857101			E3			O3			0			VR-R			0			2			0			0			0			0			0			0			0			0			0			0			0			7			0						0			0			0			0			1			0			0			24			0			0			3			0			1			0			0			0			1						0						0			0			0			0			0			0						1			0			1			1			0			2			0			2						0			0			0			0						1			4			0			0			0			0			0			0			0			0			0			0			0			0			2			214			0			0			26			1			0			1			0			0			0			6			0			0			0			5			7			24


			UJF-ID.18225			TF6			19			late Aptian			jacobi			NC7			0.8			-3.9			100			348			173226815.420484			E2			O2			0						1			2			0			0			0			0			0			0			0			0			0			0			0			15			0			VR-R			0			3			0			2			3			0			0			31			0			0			2			0			0			0			0			0			0						1						0			0			0			0			0			0						0			0			2			0			1			2			0			4						0			0			0			0						2			4			0			0			0			0			0			0			0			1			0			2			0			0			1			183			1			1			42			0			0			3			3			0			1			14			0			0			0			4			8			9


			UJF-ID.18226			TF7			24.9			early Albian			tardefurcata			NC8A			0.9			-3.7			51			588			530701438.791869			E1			O1			0			VR-R			0			3			0			0			0			0			0			10			0			4			0			1			0			21			0			VR-R			1			0			R			1			2			0			0			53			0			7			0			0			1			0			0			0			0						0						3			2			0			0			0			VR-R			VR-R			3			0			1			0			0			8			7			17						0			0			5			0			VR-R			0			15			1			0			1			2			0			0			2			6			0			0			0			2			1			229			2			1			56			0			2			6			42			1			2			23			0			0			4			34			7			3


			UJF-ID.18227			TF8			26.8			early Albian			tardefurcata			NC8A			0.0			-3.9			76			369			255236815.34098			E2			O2			0						0			4			0			0			0			0			0			3			0			0			0			0			0			14			0						0			0			0			7			2			0			0			40			0			2			0			0			0			0			0			0			0						0						0			0			0			0			1			0						0			0			0			0			0			2			0			2						0			0			0			0						2			6			0			0			1			0			0			0			1			1			0			0			1			1			1			195			3			1			37			0			0			6			9			0			1			14			0			0			0			10			0			2


			UJF-ID.18228			TF9			29.5			early Albian			tardefurcata			NC8A			0.3			-4.1			54			432			405397745.521687			E2			O2			0						0			8			0			0			0			0			0			1			0			0			0			0			0			12			0						0			4			0			0			3			0			0			19			0			2			0			0			1			1			0			2			2						0						2			1			0			0			0			0						1			0			4			0			1			4			2			6						0			0			1			0						0			12			0			0			3			0			0			0			0			2			0			0			0			1			0			196			0			0			35			0			2			4			25			0			0			34			0			0			0			21			2			18


			UJF-ID.18229			TF10			32.05			early Albian			tardefurcata			NC8A			0.5			-4.1			87			542			346098185.980925			E1			O1			VR-R			VR-R			2			17			0			0			0			0			1			4			0			0			0			0			0			22			0						0			6			0			12			4			0			0			28			0			4			0			0			0			0			0			0			0						0						1			0			1			2			2			0						0			0			8			0			2			1			2			19						0			2			0			0						1			26			0			0			3			0			0			1			1			1			R			0			1			0			1			188			3			0			52			0			1			0			18			0			1			38			0			0			1			55			3			7


			UJF-ID.18230			TF11			35			early Albian			tardefurcata			NC8A			-0.8			-4.2			104			523			227202611.607686			E2			O2			3						0			5			2			0			0			0			0			0			0			4			0			0			1			37			2						0			6			0			4			2			0			0			31			0			1			1			0			0			0			0			19			10						3						2			0			0			1			0			0						0			0			7			0			0			1			2			9						0			0			0			0						0			4			0			0			2			0			0			0			0			4			3			0			1			3			1			146			0			0			70			1			2			0			17			1			0			15			0			0			1			67			12			24


			UJF-ID.18231			TF12			38.2			early Albian			tardefurcata			NC8A			-1.2			-5.0			96			365			213649497.115009			E2			O2			0						0			16			1			0			0			2			0			0			0			2			0			0			0			36			0			VR-R			0			0			0			6			0			0			0			16			0			1			0			0			0			0			0			3			0						24						0			0			0			0			0			0						0			0			6			0			0			4			1			8						1			0			0			0						3			10			0			0			2			3			0			0			0			3			0			0			2			1			0			132			0			0			22			0			0			0			4			0			0			4			0			0			0			24			10			20


			UJF-ID.18232			TF13			41.15			early Albian			tardefurcata			NC8A			-1.9			-3.9			280			328			52713289.7105485			E2			O2			0						0			7			1			0			0			0			0			1			0			2			0			0			0			40			0						6			1			0			8			1			0			0			12			0			1			1			0			0			0			0			0			0						0						1			2			0			0			2			0						0			0			7			0			0			5			0			6						0			0			2			0						2			4			0			0			1			0			0			0			2			0			0			0			3			0			0			72			0			1			40			0			1			0			17			1			1			12			2			0			0			40			16			9


			UJF-ID.18233			TF14			43.2			early Albian			tardefurcata			NC8A			-2.5			-4.9			292			171			32533631.8609299			E2			O2			P						0			7			0			0			0			0			0			1			0			0			0			0			0			26			0						1			2			0			6			1			0			0			6			0			0			4			0			0			0			0			0			0						0						0			0			0			0			1			VR-R			VR-R			R			0			3			0			0			5			0			4						0			0			0			0						0			2			0			0			1			0			0			0			0			0			0			0			1			0			0			34			0			0			20			0			0			0			6			0			0			6			0			0			0			28			5			1


			UJF-ID.18234			TF15			45.05			early Albian			tardefurcata			NC8A			-1.6			-4.1			186			414			121199658.56379			E2			O2			0						3			15			0			1			0			0			0			3			0			0			1			0			0			49			0			VR-R			1			1			0			8			2			1			0			16			0			2			0			1			0			0			0			0			0						R						0			0			0			1			5			0						0			2			10			0			0			4			4			4						0			0			0			1						3			9			0			0			2			1			0			0			1			0			0			0			1			0			0			137			0			0			54			0			1			2			13			0			2			8			0			0			0			38			3			4


			UJF-ID.18235			TF16			46.5			early Albian			tarde./mammil.			NC8A			-1.9			-4.4			156			448			131063212.47011			E2			O3			0						0			3			VR-R-R			0			0			0			0			3			0			3			0			0			0			10			0						2			0			R			8			1			0			0			13			0			4			6			0			0			0			0			0			0						0						1			0			0			1			2			0			VR-R			0			1			5			0			1			4			12			6						0			1			0			0						0			4			0			0			1			0			0			3			0			3			1			0			0			2			0			136			0			0			100			0			4			1			39			3			2			18			2			0			0			22			18			5


			UJF-ID.18236			TF17			47.6			early Albian			tarde./mammil.			NC8A			-1.7			-4.5			114			420			203869086.565324			E2			O2			0						0			11			0			0			0			0			0			2			0			2			0			0			0			26			0						1			4			0			5			2			0			0			50			1			0			1			0			0			0			0			4			0						R						0			0			0			0			1			0						0			0			5			0			0			4			3			4						1			0			3			0			VR-R			0			7			0			0			0			0			0			0			1			0			0			0			1			0			1			141			0			0			57			1			0			0			14			0			1			5			2			0			0			44			3			14


			UJF-ID.18237			TF18			48.85			early Albian			tarde./mammil.			NC8A			-1.5			-3.5			150			435			153671142.585293			E2			O2			0						2			19			0			0			0			0			0			3			0			1			0			0			0			36			1						0			2			0			1			1			0			0			10			0			2			0			0			0			0			0			0			0						0						0			0			0			0			2			VR-R						0			1			9			0			0			2			4			6						0			0			1			0						0			9			0			1			0			0			1			0			0			0			0			2			3			0			1			204			1			0			45			0			4			0			10			0			0			5			1			0			0			34			5			7


			UJF-ID.18238			TF19			50.5			early Albian			tarde./mammil.			NC8A			-2.2			-4.4			372			171			25856366.2894729			E3			O3			0						0			0			1			0			0			0			0			0			0			0			0			0			0			14			0						3			0			0			0			3			0			0			1			0			0			0			0			0			0			0			0			0						0						0			0			0			0			1			0						0			1			0			0			0			2			0			3						0			0			1			0						0			0			0			0			0			0			0			0			0			1			0			0			0			0			0			103			1			0			33			0			2			0			0			0			0			0			0			0			0			0			0			1


			UJF-ID.18239			TF20			52.7			early Albian			tarde./mammil.			NC8A			-1.6			-3.4			262			364			76241344.7684707			E2			O2			0						0			4			0			0			0			0			0			2			0			3			0			0			0			42			0						2			1			1			4			4			0			0			7			0			1			1			0			0			0			0			1			0						0						0			0			0			0			2			0						0			0			4			0			0			0			0			3						0			0			3			0						0			8			0			0			0			2			0			0			0			1			1			1			1			0			0			154			1			0			67			0			3			0			6			0			0			5			1			0			1			18			5			7


			UJF-ID.18240			TF21			54.8			early Albian			tarde./mammil.			NC8A			-1.3			-2.4			354			323			50316845.8866077			E3			O3			0						0			2			0			0			0			0			0			0			0			0			0			0			0			3			0						0			0			1			24			1			0			0			5			0			0			1			0			0			0			0			0			0						0						0			0			0			0			0			0						0			1			3			0			0			1			0			1						0			0			0			0						0			1			0			0			0			0			0			0			0			1			0			0			1			0			1			177			2			1			59			0			3			0			3			0			0			3			0			0			0			12			2			14


			UJF-ID.18241			TF22			56.05			early Albian			mammilatum			NC8A			-1.6			-3.7			354			304			37445094.6132895			E3			O3			1						0			8			0			0			0			0			0			3			0			2			0			0			0			14			0						0			4			0			9			0			0			0			8			0			0			0			0			0			0			0			0			0						0						0			0			0			0			1			1						0			0			4			0			0			2			0			4						0			0			0			0						0			6			0			1			1			0			1			0			0			3			1			1			1			0			0			134			0			0			33			0			2			0			4			0			1			5			1			0			0			30			4			16


			UJF-ID.18242			TF23			57.7			early Albian			mammilatum			NC8A			-3.3			-5.3			390			166			22867101.5446533			E3			O3			0						0			3			0			0			0			0			0			1			0			1			0			0			0			7			0						0			2			0			5			0			0			0			1			0			0			4			0			0			0			0			0			0						0						0			0			0			0			3			0						0			0			0			0			0			6			0			6						0			0			0			0						0			0			0			0			0			0			0			0			0			1			1			0			0			0			0			70			0			0			26			0			0			0			2			0			1			2			0			0			0			17			4			4


			UJF-ID.18243			TF24			58.5			early Albian			mammilatum			NC8A			-2.1			-3.8			241			423			90992984.0405749			E2			O2			0						1			5			0			0			0			0			0			3			0			1			0			0			0			11			0						0			5			R			11			1			VR-R			0			5			0			2			0			0			0			0			0			4			0						R						1			0			0			4			3			0			VR-R			0			1			5			0			0			6			0			6						0			0			1			3						0			5			0			0			4			0			0			0			1			5			0			0			0			1			1			203			0			0			40			1			0			2			17			0			0			7			0			0			1			32			8			17


			UJF-ID.18244			TF25			63.8			early Albian			mammilatum			NC8A			-1.2			-4.4			324			368			59875990.3917102			E2			O2			0			VR-R			1			5			0			0			0			0			0			2			0			1			0			0			0			5			0						0			1			0			2			1			0			0			5			0			0			1			0			0			0			0			0			0						0						0			0			0			0			1			0						0			0			5			0			0			1			3			4						0			0			1			1						0			10			0			0			0			0			0			0			0			2			0			1			2			0			1			167			1			0			51			0			3			0			4			0			1			17			1			0			0			31			11			26


			UJF-ID.18245			TF26			66.4			early Albian			mammilatum			NC8A			-0.2			-4.8			328			371			52537601.7046755			E2			O2			0						1			4			0			0			0			0			0			5			1			2			0			0			0			12			0						0			0			1			2			1			0			0			52			0			6			1			0			0			0			0			0			0						0						1			0			0			0			1			VR-R						0			0			18			0			0			2			8			4						0			0			0			0						0			5			1			0			0			0			0			3			0			0			1			0			0			0			0			96			0			0			56			0			4			1			24			0			2			15			1			1			0			25			9			7























Tiskatine


			OSUG Collections number			sample 			depth (m)			stage			ammonite zones			calcareous nannofossil zones/subzones			d13Ccarb (‰)			d18Ocarb (‰)			number of field of view			total number of nannofossils			nannof. abs. ab./g of rock			nannofossil etching			nannofossil overgrowth			 Assipetra infracretacea			 Axopodorhabdaceae			 Biscutum ellipticum			 Bownia glabra			 Braarudosphaera africana			 B. holckwoldensis			 Bukrylithus ambiguus			 Chiastozygus litterarius			 Cretarhabdus conicus			 C. striatus			 C. salebrosum			 Diloma californica			 Discorhabdus rotatorius			 Eiffellithus hancockii			 Eprolithus floralis			 Flabellites oblongus			 Grantarhabdus coronadventis			 Hayesites albiensis			 Hayesites cf. H. albiensis			 H. irregularis			 Helenea chiastia			 Helicolithus trabeculatus			 Lithraphidites carniolensis			 Lordia xenota			 Loxolithus armilla			 Manivitella pemmatoidea			 M. obtusus			 Microrhabdulus sp.			 Nannoconus elongatus			 N. quadriangulus			 N. truittii truittii			 N. wassallii			 Nannoconus indet.			 Orastrum partitum			 O. perspicuum			 Owenia dispar			 Percivalia fenestrata			 Placozygus cf. P. fibuliformis			 Polypodorhabdus madingleyensis			 Prediscosphaera columnata			 P. columnata (subcircular)			 P. spinosa			  Radiolithus planus			 Repagulum parvidentatum			 R. surirella			 Rhagodiscus achlyostaurion			 R. angustus			 R. asper			 R. gallagheri			 Rotelapillus laffittei			 Rothia striata			 R. terebrodentarius			 Scapholithus fossilis			 Seribiscutum gaultensis			 S. primitivum			 Staurolithites aenigma			 S. angustus			 S. flavus			 S.  gausorethium			 S. imbricatus			 S. mitcheneri			 S. mutterlosei			 S. siesseri			 S. stradneri			 Staurolithites indet.			 Stoverius achylosus			 Tranolithus gabalus			 T. minimus			 Tubodiscus burnettiae			 Watznaueria barnesiae			 W. biporta			 W. britannica			 W. communis			 W. fossacincta			 W. manivitiae			 W. ovata			 Zebrashapka vanhintei			 Zeugrhabdotus bicrescenticus			 Z. diplogrammus			 Z. embergeri			 Z. erectus			 Z. howei			 Z. scutula			 Z. trivectis			 Zeugrhabdotus < 5 			 Zeugrhabdotus indet.			 Indet.


			UJF-ID.18246			TC16			8.6			early Aptian			forbesi ?			?			0.2			-7.8			350			18			2833303.11862436			B			B						0			0												0			0			0			0			0						0			0			0			0			0									0			0						10			0			0			0			0			0			0			0			0						0			0			0			0			0			0			0			0						0			0			0			0			0			0			0						0			0						0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			4			0			0			4			0			0			0						0			0			0			0			0			0			0			0			0			0


			UJF-ID.18247			TC19			9.8			early Aptian			forbesi ?			?			0.2			-9.1			350			22			2758991.40115925			B			B						0			0												0			0			0			0			0						0			0			0			0			0									0			0						6			0			0			0			0			0			0			0			0						0			0			0			0			0			0			0			0						0			0			0			0			0			0			0						0			0						0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			10			0			1			5			0			0			0						0			0			0			0			0			0			0			0			0			0


			UJF-ID.18248			TC21			10.74			early Aptian			deshayesi			NC6			-0.1			-3.2			235			370			83235109.4253704			E3			O3						0			2												0			0			1			0			0						14			0			0			0			0									2			0						26			1			0			0			0			0			0			0			3						0			0			0			0			0			0			0			0						0			0			0			0			0			0			2						0			0						0			0			3			0			0			0			1			0			0			0			0			0			3			0			1			0			0			270			1			0			19			1			0			0						0			5			0			3			0			0			0			8			3			1


			UJF-ID.18249			TC26			12.5			late Aptian			martini/furcata			NC7			1.6			-2.9			71			708			1358123231.97909			E1			O2			VR-R			2			11						VR-R			VR-R			0			0			6			0			0			VR-R			54			0			1			R			0									14			4						44			2			0			0			1			1			0			0			18						0			VR-R			0			0			1			0			0			0						0			0			1			0			0			1			13						2			0			VR-R			0			0			7			7			0			0			9			0			0			0			3			0			16			0			0			1			0			229			0			0			51			1			0			1						0			27			3			21			0			0			0			135			5			10


			UJF-ID.18250			TC29			13.65			late Aptian			martini			NC7			0.8			-3.6			23			457			1076726325.55702			E1			O1						1			8						VR-R			VR-R			0			2			5			0			0			VR-R			30			VR-R			R			2			0									4			7						44			5			0			0			0			0			0			0			4						0			VR-R			2			1			4			0			2			0						0			VR-R			10			0			0			5			26						0			1						0			0			7			3			0			0			12			0			1			0			3			1			14			0			3			0			0			77			1			0			44			2			0			2						1			27			1			26			0			1			0			46			2			14


			UJF-ID.18251			TC34			15.3			late Aptian			martini			NC7			1.5			-2.9			66			627			1075180891.98345			E2			O3						1			3						VR-R			VR-R			0			0			12			0			0			VR-R			38			0			0			3			0									7			4						43			2			0			0			0			0			0			0			7			VR-R			1			VR-R			R			0			4			0			1			0						0			0			0			2			0			0			13						1			0						0			0			7			7			0			0			6			0			0			0			3			1			14			0			2			0			0			280			0			0			47			0			0			1			VR-R			0			10			2			16			0			0			0			54			5			28


			UJF-ID.18252			TC36 ibc			16.3			late Aptian			martini			NC7			1.5			-3.2			108			451			240914251.407422			E2			O3						0			4												0			0			3			0			0						17			0			0			0			0									2			0						15			1			0			0			0			0			0			0			3						2			0			0			0			1			0			0			0						0			0			0			0			0			0			17						1			0						0			0			3			4			0			0			0			0			0			0			0			0			3			0			0			0			0			245			0			0			80			2			1			1						0			8			0			2			0			0			0			22			1			11


			UJF-ID.18253			TC37 ibc			16.85			late Aptian			martini			NC7			1.6			-3.0			66			390			462602760.476209			E3			O3						1			0												0			1			4			0			0						1			0			1			1			0									0			0						4			2			0			0			0			0			0			0			10						0			0			1			0			0			0			0			0						0			0			1			0			0			0			3						1			0						0			0			1			4			0			0			2			0			0			0			2			0			2			0			0			2			0			279			0			0			45			0			0			2						0			7			0			0			0			0			0			3			2			7


			UJF-ID.18254			TC39a bc			19.3			late Aptian			martini			NC7			0.8			-3.0			31			633			1096484016.99863			E1			O2						2			5												0			0			4			0			2						22			0			1			0			0									2			0						68			4			0			0			0			2			0			0			18						0			0			5			0			5			0			4			0						0			0			4			1			0			1			22						0			0						0			0			10			11			0			0			3			0			0			0			3			0			9			0			4			0			1			180			2			0			51			4			0			4						0			40			0			22			0			2			0			83			11			15


			UJF-ID.18255			TC42 ibc			20.75			late Aptian			martini			NC7			1.0			-3.4			60			548			667195185.730335			E2			O2						0			2						VR-R			VR-R			0			3			3			0			0			VR-R			10			0			0			0			0									2			6						9			0			0			0			0			0			0			0			3						0			VR-R			1			0			1			0			1			0						0			0			5			0			0			3			10						0			0						0			0			2			4			0			0			3			0			0			0			3			0			12			0			0			0			0			361			1			0			46			5			0			0			VR-R			0			12			0			4			0			0			0			21			6			4


			UJF-ID.18256			TC43			22.05			late Aptian			martini			NC7			0.8			-3.0			65			632			937296903.428825			E2			O2						0			7						VR-R			VR-R			1			0			15			0			0			VR-R			20			0			0			0			0									6			2						41			1			0			0			0			0			0			0			11						0			VR-R			6			0			3			0			0			0						0			0			2			0			VR			0			16						1			0						0			0			7			3			0			0			8			0			0			0			2			0			10			0			3			1			0			303			4			0			50			1			0			1			VR-R			0			25			1			10			0			0			0			45			6			15


			UJF-ID.18257			TC44a			23.3			late Aptian			martini			NC7			0.7			-2.6			72			389			285352589.55857			E2			O2						0			2						VR-R			VR-R			0			0			1			0			0			VR-R			30			0			0			1			0									3			3						27			4			0			0			0			3			0			0			6						0			0			0			0			4			0			0			0						0			0			1			0			0			0			7						1			0						0			0			2			4			0			0			1			0			0			0			1			0			9			0			0			1			0			160			0			0			33			0			1			0			VR-R			0			22			0			6			0			2			0			40			3			11


			UJF-ID.18258			TC46 bc			25.2			late Aptian			melchioris			NC7			0.6			-3.6			76			422			265360768.844281			E1			O2						0			5												0			2			5			0			0						30			0			1			2			0									2			2						56			1			0			0			1			2			1			0			16						1			0			5			0			3			0			0			0						0			0			2			1			0			0			11						0			0						0			0			5			6			1			0			0			0			0			0			1			0			7			0			0			0			0			160			0			0			27			1			0			1						0			26			0			6			0			0			0			18			1			10


			UJF-ID.18259			TC50 ibc			27.4			late Aptian			melchioris			NC7			1.0			-3.1			125			426			232641235.37304			E3			O3						0			0												0			0			5			0			0						5			0			0			0			0									5			1						9			0			0			0			0			0			0			0			5						0			0			2			0			0			0			0			0						0			0			0			0			0			0			14						0			0						0			0			0			1			0			0			0			0			0			0			1			0			6			0			0			0			0			309			0			0			32			0			1			0						0			3			1			3			0			0			0			12			3			7


			UJF-ID.18260			TC52 bc			28.5			late Aptian			melchioris			NC7			0.9			-2.5			60			512			505519674.247159			E2			O3						0			2												0			0			5			0			0						12			0			0			0			0									1			0						20			0			0			0			0			0			0			0			10						0			0			1			0			0			0			0			0						0			0			0			0			0			1			9						0			0						0			0			2			2			0			1			1			0			0			1			1			0			13			0			0			0			0			354			2			0			36			3			0			0						1			3			1			1			0			0			0			10			3			15


			UJF-ID.18261			TC54 ibc			29.3			late Aptian			nolani			NC7			1.2			-2.9			58			555			505393559.026703			E2			O2						0			11												0			0			8			0			0			VR-R			32			VR-R			0			1			0									1			1						79			2			0			0			2			1			2			0			6						2			1			9			0			1			0			0			0						0			0			2			0			0			2			12						2			1						0			0			5			8			1			0			1			0			0			1			4			0			10			0			2			1			0			182			1			0			60			2			4			0			VR-R			0			34			2			13			2			0			0			33			3			6


			UJF-ID.18262			TC57 ibc			30.1			late Aptian			nolani			NC7			0.7			-2.5			78			665			979689982.769026			E2			O2						0			12												0			1			7			0			0			VR-R			48			VR-R			0			0			1									9			11						61			6			0			0			2			1			0			0			25						0			0			12			0			2			0			1			0						0			0			3			0			0			4			7						1			0						0			0			7			2			0			0			20			2			0			1			2			0			13			0			6			1			0			181			2			0			58			0			0			0			VR-R			1			47			2			19			0			0			0			69			4			13


			UJF-ID.18263			TC58			31.37			late Aptian			nolani			NC7			1.6			-3.0			279			353			139408442.973333			E3			O3						0			0												0			0			3			0			0						11			0			0			2			0									1			2						25			1			0			0			0			0			0			0			5						0			0			0			0			0			0			0			0						0			0			0			0			R			0			7						0			0						0			0			2			1			1			0			4			0			0			0			0			0			9			0			0			0			0			219			0			0			27			0			0			0						0			6			0			1			0			0			0			14			0			12


			UJF-ID.18264			TC60a			32.5			late Aptian			jacobi			NC7			1.8			-2.8			26			559			1062232893.81588			E1			O2						0			6												0			1			3			0			0			VR-R			31			VR-R			0			0			0									3			1						65			4			0			1			0			1			0			1			7						1			0			1			0			0			0			0			0						0			0			3			0			3			0			12						2			0						1			0			5			6			0			0			2			0			0			0			1			0			6			0			1			1			0			219			0			0			75			2			1			0			VR-R			0			17			0			19			1			1			0			45			2			8


			UJF-ID.18265			TC61 ibc			33.7			late Aptian			jacobi			NC7			1.8			-2.8			126			335			139636550.61306			E2			O2						0			2												0			0			2			0			0						17			0			0			0			0									0			0						19			0			0			0			1			0			0			0			1						1			0			1			0			0			0			0			0						0			1			3			0			R			0			5						0			0						0			0			2			3			0			0			2			0			0			0			0			0			3			0			0			0			0			148			0			0			75			0			0			3						0			20			0			11			0			0			0			5			4			6


			UJF-ID.18266			TC63 ibc			36.5			late Aptian			jacobi			NC7			1.5			-2.5			57			564			543789380.707748			E2			O2						0			4									VR-R			0			0			9			0			0			VR-R			12			VR-R			0			0			0									0			6						69			4			0			0			0			1			0			0			6						0			1			2			0			0			1			2			0						0			0			3			0			4			2			12						3			0						0			0			3			3			1			0			4			0			0			0			1			0			10			0			1			1			0			253			1			0			50			2			2			1						0			33			0			13			0			2			0			29			3			10


			UJF-ID.18267			TC64b ibc			38.9			late Aptian			jacobi			NC7			0.5			-2.7			46			575			697531463.183707			E2			O3						0			7												0			2			9			1			0						12			0			0			0			0									0			4						32			2			0			1			VR-R			0			0			0			8						0			0			2			0			1			0			1			0			VR-R			VR-R			0			1			0			4			1			6						0			0						0			0			2			3			0			0			7			0			0			0			3			1			17			0			0			0			0			348			0			0			35			1			0			0						1			13			1			3			1			0			0			22			5			18


			UJF-ID.18268			TC66a			40.4			early Albian			tardefurcata			NC7			1.0			-2.6			38			681			961870385.374707			E1			O1						4			29												0			0			10			0			0						57			3			1			0			0									7			4						88			7			0			1			0			4			0			0			3						0			0			0			0			1			0			2			0			VR-R			0			0			9			2			9			1			11						2			0						0			0			23			6			1			0			5			0			0			1			5			2			16			0			5			0			0			184			0			0			23			4			0			1						0			28			1			46			0			0			0			60			11			4


			UJF-ID.18269			TC68b ibc			43.4			early Albian			tardefurcata			NC7			1.2			-3.1			34			659			858792243.564103			E1			O1						5			23												1			1			11			0			1						45			0			0			0			0									6			3						123			6			0			0			0			0			0			0			1						0			0			0			0			0			1			1			0						0			0			4			1			6			2			5						2			0						1			0			34			1			0			1			9			0			0			0			4			0			11			0			5			0			0			163			0			0			32			4			0			0						0			39			0			31			2			0			0			62			6			6


			UJF-ID.18270			TC69 ibc			44.8			early Albian			tardefurcata			NC8A			1.2			-2.9			31			572			809581603.173688			E1			O1						7			19												0			0			4			0			0						47			0			1			0			0						VR-R			7			3						100			9			1			3			0			0			0			0			0						0			0			0			0			0			0			0			1						0			0			1			0			6			3			5						3			0						0			0			24			0			1			0			2			0			0			1			2			0			12			1			1			0			1			91			1			0			64			6			0			0						1			52			2			33			5			0			0			40			10			2


			UJF-ID.18271			TC70 ibc			46.4			early Albian			tardefurcata			NC8A			0.7			-3.1			50			732			728102953.56163			E1			O1						2			13												0			1			10			0			0						38			0			0			0			0									8			3						175			3			0			1			0			0			0			0			0						0			0			0			0			2			0			2			0						0			0			7			0			2			5			11						2			0						1			0			16			1			0			0			3			0			0			1			4			0			11			0			3			0			0			195			0			0			64			1			0			2						0			43			1			29			2			0			0			54			9			7


			UJF-ID.18272			TC71b ibc			48.5			early Albian			tardefurcata			NC8A			0.0			-3.0			121			534			240076509.903493			E2			O3						0			11												0			0			3			0			0						34			0			0			1			0									4			5						39			0			0			2			0			1			0			0			0						0			0			0			0			0			0			0			0						0			0			4			1			2			3			4						3			0						0			0			8			2			0			1			3			0			0			0			0			0			8			0			2			0			1			282			0			0			25			1			0			0						0			18			1			10			1			0			0			36			6			12


			UJF-ID.18273			TC72b ibc			50			early Albian			tardefurcata			NC8A			0.0			-3.7			72			600			470860013.319388			E1			O2						1			16												0			1			3			0			0						24			0			0			0			0									5			4						14			0			0			2			0			0			0			0			0						0			0			0			0			0			0			0			0						0			0			1			0			6			4			10						5			0						0			0			2			2			0			0			0			0			0			0			1			1			12			0			2			0			0			312			0			0			33			4			0			0						1			42			0			14			0			0			0			50			11			17


			UJF-ID.18274			TC73a ibc			51			early Albian			tardefurcata			NC8A			0.6			-3.6			42			536			762851837.823184			E2			O2						1			2												0			1			4			0			0						37			VR-R			0			0			0									1			0						29			0			0			0			0			0			0			0			0						0			0			0			0			0			0			0			0						0			1			11			0			4			2			4						1			0						0			0			4			1			0			0			0			0			0			0			1			0			9			0			1			0			0			276			0			0			46			0			0			0						1			41			0			7			0			0			0			28			9			14


			UJF-ID.18275			TC73b ibc			51.65			early Albian			tardefurcata			NC8A			0.1			-4.0			41			703			774669465.087027			E1			O1						2			24												0			1			11			0			0						47			0			0			3			0									4			8						111			9			0			2			0			0			0			0			0						0			0			0			0			0			0			0			0						0			0			5			0			5			7			5						3			1						0			0			19			1			0			1			6			0			0			1			1			1			3			1			0			0			2			180			0			0			60			4			0			2						3			53			4			27			5			0			0			58			19			4


			UJF-ID.18276			TC74 ibc			53			early Albian			tardefurcata			NC8A			-0.2			-3.7			39			626			889524685.654919			E2			O2						1			8												0			1			4			0			0						30			0			0			0			0									2			7						30			2			1			1			0			0			0			0			0						0			0			1			0			0			0			1			0						0			0			1			0			9			3			5						2			0						0			0			9			3			0			0			12			0			0			0			2			0			19			0			0			0			1			275			2			0			46			2			0			0						0			49			0			6			0			0			0			52			20			19


			UJF-ID.18277			TC76 ibc			56			early Albian			tardefurcata			NC8A			-0.2			-3.9			124			377			178140535.291142			E2			O2						0			5												0			0			1			0			0						9			0			0			0			0									1			2						22			3			0			0			0			0			0			0			0						0			0			0			0			0			0			0			0						0			0			3			0			3			3			2						0			0						0			0			0			0			0			0			4			0			0			0			0			1			6			0			0			0			0			180			0			0			54			1			1			0						0			22			0			4			0			2			0			25			9			14


			UJF-ID.18278			TC78 ibc			58.5			early Albian			tardefurcata			NC8A			-1.0			-3.4			142			490			183457887.747649			E2			O2						1			9												0			0			4			0			0						33			0			0			0			0									2			5						52			6			0			2			0			0			0			0			0						0			0			1			0			0			0			1			1						0			0			3			0			2			2			5						4			0						0			0			6			3			0			0			5			0			0			1			0			0			17			0			0			0			0			153			0			0			37			5			0			0						0			38			1			9			0			0			0			40			15			27


			UJF-ID.18279			TC80 ibc			59.7			early Albian			tardefurcata			NC8A			-0.5			-3.8			122			471			271447227.633444			E2			O2						0			12												0			0			5			0			0						9			0			0			2			0									1			6						69			6			0			1			0			0			0			0			0						0			0			0			0			0			1			4			0						0			0			1			0			3			7			5						1			0						0			0			1			0			0			0			2			0			0			0			3			1			3			0			1			0			0			102			0			0			42			3			1			0						1			50			1			30			4			2			0			48			29			14


			UJF-ID.18280			TC81 ibc			60.4			early Albian			tardefurcata			NC8A			-0.7			-4.7			93			538			370400771.217192			E1			O2			VR-R			0			34												0			3			4			0			0						47			VR-R			2			1			0									2			8			VR-R?			72			5			0			0			0			1			0			0			0						0			0			3			0			3			0			0			VR-R			VR-R			VR-R			1			18			0			4			10			0						2			0						0			0			7			5			0			1			5			0			0			0			2			1			9			R			2			0			1			111			0			0			38			2			0			0						1			42			2			11			3			0			0			54			12			9


			UJF-ID.18281			TC82b ibc			62.5			early Albian			tardefurcata			NC8A			-0.1			-3.4			138			325			156215003.649838			E3			O3			VR-R			0			1												0			0			1			0			0						9			VR-R			0			0			0									2			3						14			1			0			0			0			0			0			0			0						2			0			R			0			0			0			1			VR-R			VR-R			VR-R			0			1			0			1			3			0						0			0			VR-R			0			0			10			2			0			0			4			0			0			0			0			0			8			R			1			0			0			157			0			0			49			1			0			0						0			20			0			6			1			0			0			7			2			18


			UJF-ID.18282			TC83a ibc			64			early Albian			tardefurcata			NC8A			0.1			-3.3			68			569			572941270.662621			E2			O3						0			4												0			1			5			0			0						26			0			1			0			0									3			7						50			0			0			0			0			0			0			0			0						0			VR-R			2			0			0			0			1			0						1			0			14			0			6			5			4						1			1						0			0			9			2			0			0			4			1			1			0			1			0			11			0			2			0			0			182			1			0			37			5			1			3						4			39			0			15			1			0			0			54			13			51


			UJF-ID.18283			TC84a ibc			65.3			early Albian			tardefurcata			NC8A			-0.1			-3.5			132			358			141450102.656791			E2			O2						0			12												0			0			1			0			0						23			0			0			1			0									1			2						33			3			0			0			0			0			0			0			0						0			0			0			0			1			0			1			0						0			0			9			0			3			3			0						0			0						0			0			6			1			0			0			3			0			0			0			1			1			8			0			1			0			1			112			0			0			49			5			0			0						2			21			0			10			0			0			0			31			10			3


			UJF-ID.18284			TC85 ibc			66.4			early Albian			tardefurcata			NC8B			-0.1			-4.8			148			339			153290268.885915			E2			O2						0			20												0			0			0			0			0						12			0			2			0			0			VR-R						2			3						42			0			0			0			0			0			0			0			0						0			0			1			0			0			0			2			0						0			1			3			0			2			1			0						0			0						0			1			4			0			0			0			1			0			0			0			0			0			5			0			0			0			1			87			0			0			28			4			0			0						1			30			0			6			4			0			0			42			17			17


			UJF-ID.18285			TC86b ibc			67.85			early Albian			tardefurcata			NC8B			-0.7			-3.7			116			407			249817955.442946			E2			O2						2			12												0			0			2			0			0						20			0			0			0			0									4			0						41			1			0			0			0			0			0			0			0						0			0			0			0			1			0			1			0						0			1			2			0			3			2			2						0			0						0			0			0			2			0			0			3			0			0			0			1			0			15			0			1			0			0			160			1			0			28			0			0			0						0			23			0			12			0			0			0			59			3			5


			UJF-ID.18286			TC88 ibc			68.9			early Albian			tardefurcata			NC8B			-1.1			-3.6			108			411			181328636.528434			E2			O2						0			4												0			0			0			0			0						12			0			0			0			0									2			4						33			1			0			1			0			0			0			0			0						0			0			1			0			1			0			0			0						0			0			7			0			2			0			0						4			0						0			0			1			0			0			0			3			0			0			0			0			0			5			0			0			0			0			206			0			0			43			3			0			0						0			15			0			8			0			0			0			40			6			9


			UJF-ID.18287			TC90 bc			72.75			early Albian			mammilatum			NC8B			-0.9			-4.5			186			533			208790764.965141			E1			O2			VR-R			1			51												0			0			7			0			0						37			VR-R			1			1			0						VR-R			7			3						65			3			0			1			0			0			0			0			0						0			0			1			0			1			0			2			0			VR-R			0			0			7			0			2			5			2						2			0						0			0			16			4			0			0			5			0			0			0			3			1			13			R			0			0			0			128			0			0			29			0			2			3						0			39			1			14			0			0			1			56			10			9


			UJF-ID.18288			TC93a ibc			75.25			early Albian			mammilatum			NC8B			-0.7			-4.1			108			445			231188482.959774			E2			O2						2			6												0			0			3			0			0						15			0			0			0			0									2			2						50			1			0			1			0			0			0			0			0						0			0			0			0			1			0			0			0						0			0			14			0			7			4			1						1			0						0			0			2			0			0			0			3			0			0			1			2			0			8			0			1			0			0			180			0			0			29			3			0			2						0			26			2			19			1			0			0			50			1			5


			UJF-ID.18289			TC95 ibc			78.85			early Albian			mammilatum			NC8B			-1.4			-4.9			342			320			55576118.8028768			E2			O2						0			10												0			1			0			0			0						13			0			0			1			0									1			2						37			0			0			0			0			0			0			0			0						0			0			1			0			0			0			0			0						0			0			21			0			3			2			1						3			1						0			0			2			1			0			0			7			0			0			0			1			1			16			0			1			0			0			105			0			0			23			1			0			0						0			10			0			6			0			0			0			29			9			11


			UJF-ID.18290			TC97 ibc			81.6			early Albian			mammilatum			NC8B									200			1			262110.611328677			B			B						0			0												0			0			0			0			0						0			0			0			0			0									0			0						0			0			0			0			0			0			0			0			0						0			0			0			0			0			0			0			0						0			0			0			0			0			0			0						0			0						0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0						0			0			0			0			0			0			0			0			0			0


			UJF-ID.18291			TC99 ibc			84			early Albian			mammilatum			NC8B			-1.6			-4.5			332			326			63339896.9420447			E2			O2						1			22												0			0			1			0			0						18			0			0			3			0									4			1						16			7			0			0			0			1			0			0			1						0			0			0			0			0			0			1			0						0			0			7			0			4			3			0						5			0						0			0			2			0			0			0			4			0			0			1			3			0			14			0			0			0			0			123			0			0			19			0			0			2						0			11			1			5			0			0			0			22			10			14


			UJF-ID.18292			TC101 ibc			86.5			early Albian			mammilatum			NC8B			0.2			-3.5			280			357			88321914.9245025			E2			O2						1			7												0			0			0			0			0						14			VR-R			0			0			0						VR-R			2			5						20			1			0			0			0			1			0			0			0						0			0			0			0			0			0			0			VR-R						0			0			3			0			3			1			1						3			0						0			0			2			1			0			0			7			0			0			0			0			1			7			0			0			0			0			194			0			0			31			2			0			1						0			15			0			3			1			0			0			15			4			11


			UJF-ID.18293			TC103 ibc			88.9			early Albian			mammilatum			NC8B			-1.1			-4.7			219			419			142823927.807736			E2			O2						1			46												0			0			2			0			0						41			VR-R			0			0			0			VR-R			VR-R			3			4						14			2			0			0			0			0			0			0			0						0			0			R			0			2			0			4			VR-R						0			0			18			1			4			6			4						0			0						0			0			8			2			0			0			4			0			0			0			2			0			6			0			1			0			0			135			0			0			30			0			0			0						0			10			2			5			0			0			1			40			8			12


			UJF-ID.18294			TC105 ibc			89.7			early Albian			mammilatum			NC8B			-0.7			-3.7			309			503			181314463.181393			E2			O3						0			0												0			0			0			0			0						0			0			0			0			0						VR-R			2			1			VR-R			42			0			0			0			0			0			0			0			0						0			0			R			0			0			0			1			0						0			0			9			0			2			1			0						0			0						0			0			1			0			0			0			1			0			0			0			0			0			0			0			1			0			0			368			0			0			42			0			0			2						0			9			1			3			0			0			0			5			5			7


			UJF-ID.18295			TC108 ibc			92.5			early Albian			mammilatum			NC8B			-1.4			-4.4			258			427			123467070.613649			E2			O2						0			11												0			0			0			0			0						13			0			1			0			0									2			1						25			0			0			2			0			0			0			0			0						0			0			0			0			1			0			1			0						0			0			12			0			1			2			0						0			0						0			0			2			1			0			0			0			0			0			0			1			0			5			0			0			0			0			262			0			0			32			0			0			1						0			12			2			4			0			0			0			19			11			3


			UJF-ID.18296			TC111a ibc			94.6			early Albian			mammilatum			NC8B			-0.7			-4.7			373			375			74116042.0334411			E2			O2						0			19												1			0			2			0			0						23			0			0			0			0									1			1						13			1			1			1			0			0			0			0			0						0			0			0			0			0			0			3			VR-R						0			0			7			0			4			5			2						3			0						0			0			10			0			0			0			2			0			0			0			0			0			3			1			1			0			0			163			0			0			35			1			0			0						0			9			0			4			0			0			0			38			8			13


			UJF-ID.18297			TC112 bc			99.75			early Albian			mammilatum			NC8B			-0.2			-4.8			121			560			266727110.376601			E2			O1						1			27												0			0			5			0			0						20			0			0			1			0									2			2						21			3			1			1			0			1			0			0			0						0			0			2			0			0			0			0			0						0			0			20			0			3			2			2						2			0						1			0			9			7			0			0			4			0			0			0			2			0			11			0			2			0			0			135			0			0			32			1			0			1						1			10			1			4			0			0			0			27			7			9


			UJF-ID.18298			TC113 ibc			101			early Albian			mammilatum			NC8B			0.5			-4.2			85			623			455548753.592155			E2			O2						0			33			VR-R									0			0			6			0			0						21			0			2			0			0			VR-R						1			9						40			0			2			2			0			0			0			0			0						0			0			0			0			0			0			5			VR-R						0			0			27			0			2			6			2						2			0						0			1			42			3			0			0			7			0			0			0			0			1			6			2			0			0			0			224			0			0			23			0			1			2						0			46			0			35			1			0			1			43			9			16


			UJF-ID.18299			TC114 ibc			103.25			early Albian			mammilatum			NC8B			-0.9			-4.7			258			403			92291714.2532533			E2			O2						0			25												1			0			6			0			0						28			0			0			0			0									3			2						20			4			0			0			0			1			0			0			0						0			0			1			0			2			0			1			0						0			0			14			5			4			1			1						2			1						0			2			19			0			0			0			5			0			0			0			0			0			4			1			2			0			1			147			0			0			19			1			1			0						1			18			1			6			0			0			0			32			9			12














































