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The oldest dating of the earliest Cretaceous transgression in S Aquitaine (SW France) was long considered Aptian. In 1954, Cuvillier and Debourle report from the subsurface the find of a microfossil assemblage that they ascribe to the Valanginian. In 1968, Schroeder and Poignant cast some doubts on the identifications and state that this assemblage is characteristic of the Barremian, not of the Valanginian. Revision of the benthic foraminifers and Dasycladales from the bottom section of the Cretaceous at Lacq 104 borehole demonstrates that the oldest records of the transgression, per definition diachronous, are probably late Hauterivian in age. Due to the lack of any evidence for the occurrence of Berriasian or Valanginian strata, the hiatus related to erosion and non-deposition is there assumed to span the lower part of the Hauterivian, the Valanginian, most if not all of the Berriasian and possibly the uppermost part of the Tithonian.

Introduction

In the first part of the 20th century, the oldest Cretaceous strata in SW France were considered Aptian in age. In 1954, on the basis of a microfossil assemblage and its similarities with Pfender's (1928) material from Provence, Cuvillier and Debourle reported the stunning find of Valanginian strata from the subsurface. Accordingly, [START_REF] Poignant | ère thèse[END_REF] stated that "les sondages pétroliers prouvent une continuité de sédimentation du Jurassique supérieur à l'Aptien" [i.e., "oil exploration wells document a continuity of sedimentation from the Late Jurassic to the Aptian"].

In 1968, without having the original material re-examined, Schroeder and Poignant suggested that the assemblage should have been ascribed to the Barremian, not to the Valanginian. Accessing the original material or material from the same stratigraphic unit should enable closure of this case.

Such misinterpretations have polluted subsequent scientific or technical subsequent literature (e.g., Bouroullec andDeloffre, 1968, 1970;[START_REF] Delfaud | Présentation d'une recherche sur la dynamique du domaine aquitanopyrénéen durant le Jurassique et le Crétacé inférieur[END_REF][START_REF] Granier | Draconisella mortoni sp. nov., a Mizzia-like Dasycladalean alga from the Lower Cretaceous of Oman[END_REF][START_REF] Cussey | Nouvelle interprétation séquentielle du réservoir profond à gaz du champ de Lacq[END_REF] with erroneous biostratigraphic information.

Micropaleontological and biostratigraphical background

Fifty years ago, [START_REF] Schroeder | Sur la position stratigraphique des "calcaires à Dictyoconus" rapportés au Valanginien en Aquitaine[END_REF] proposed a reinterpretation of the foraminifer identifications by [START_REF] Cuvillier | Découverte du Jurassique terminal et du Néocomien en Aquitaine occidentale et méridionale[END_REF] of the "Valanginian" of an oil exploratory well next to Orthez (SW France). [START_REF] Schroeder | Sur la position stratigraphique des "calcaires à Dictyoconus" rapportés au Valanginien en Aquitaine[END_REF] did not name the borehole although [START_REF] Cuvillier | Découverte du Jurassique terminal et du Néocomien en Aquitaine occidentale et méridionale[END_REF] clearly state that it is located at Ste-Suzanne near Orthez and that drilling was completed in 1953: thus this borehole drilled by the S.N.P.A. (Société Nationale des Pétroles d'Aquitaine) can easily be identified as Ste Suzanne 1 (B.R.G.M., 2018a, SSe 1: WGS84 43°27'15.0"N 0°48'38.1"W), which is sited some 5 km only SW of Orthez, in the Lanneplaà commune in the Pyrénées Atlantiques department (Fig. 1). Formation depths given by [START_REF] Cuvillier | Découverte du Jurassique terminal et du Néocomien en Aquitaine occidentale et méridionale[END_REF] correspond to those reported on the unpublished final borehole log (Fig. 2):

• the base of the Aptian "Ste-Suzanne Marls" at 726 m,

• the base of the "Néocomien" auct. mult. (i.e., undetermined Valanginian, Hauterivian, and/or Barremian) at 1000 m,

• the base of the Upper Jurassic at 1646 m.

According to these authors (op. cit.), the micropaleontological assemblage of the interval 895-920 m accurately represents the Valanginian of Provence as depicted by Pfender (1928) with "Dictyoconus aff. walnutensis Carsey, Choffatella sp., Pseudocyclammina littus" [sic] "Yabé et Hanzawa, Coscinoconus sp., probablement avec de rares Eorupertia sp. et quelques Clypéines". [START_REF] Cuvillier | Découverte du Jurassique terminal et du Néocomien en Aquitaine occidentale et méridionale[END_REF] also mention that the same key stratigraphic level can be identified in the S.N.P.A. Lacq 102 borehole (B.R.G.M., 2018b, La 102: WGS84 43°23'47.2"N 0°38'08.1"W), located in the Lagor commune in the Pyrénées Atlantiques department (Fig. 1), as well as in other -unnamed-wells of the same region. Hence, in subsequent publications (e.g., [START_REF] Cuvillier | Coupe stratigraphique dans le Néocomien et le Jurassique supérieur de Lacq (forage 104)[END_REF], and on later borehole logs, a "Valanginien" label is introduced between a "Néocomien" auct. mult. (i.e., undetermined Hauterivian and/or Barremian) above and a "Jurassique supérieur" below. Note that the lower Lacq field (Fig. 1), which was producing from the pre-Aptian section, is the most important gas field ever discovered in France [START_REF] Winnock | Lacq gas field, France. In: Geology of giant petroleum fields[END_REF]. [START_REF] Poignant | ère thèse[END_REF] assumes that he found Valanginian strata in the form of poorly exposed outcrops in few localities of S Aquitaine. However, the material he illustrates comprises Palaeodictyoconus cuvillieri (Foury) and Pseudoactinoporella fragilis Conrad (op. cit.: Pl. IV, figs. 1-2), which are not known from the Valanginian [START_REF] Granier | Inventaire des Algues Dasycladales fossiles. II° partie-Les algues Dasycladales du Jurassique et du Crétacé[END_REF]. Specimens of Palaeodictyoconus cuvillieri from one of the locality, near Orthez, are also illustrated by Schroeder and Poignant (1967: Figs. 1-5). But, in 1968, due to a sudden change in their opinion, both authors start casting some doubts on the identifications of [START_REF] Cuvillier | Découverte du Jurassique terminal et du Néocomien en Aquitaine occidentale et méridionale[END_REF].

Without having at hand for re-examination the material from Ste Suzanne 1 and Lacq 102 boreholes, they reinterpret the "Eorupertia sp." as a Pfenderina (possibly "Pfenderina globosa Foury"), the "Dictyoconus aff. walnutensis Carsey" as a Paleodictyoconus (possibly "Paleodictyoconus barremianus Moullade"), and a "Coskinolinoides" as an Orbitolinopsis. The reference to "Coskinolinoides" is quite surprising because this third genus is not reported in [START_REF] Cuvillier | Découverte du Jurassique terminal et du Néocomien en Aquitaine occidentale et méridionale[END_REF], but in a later publication of [START_REF] Cuvillier | Coupe stratigraphique dans le Néocomien et le Jurassique supérieur de Lacq (forage 104)[END_REF] dealing with the S.N.P.A. Lacq 104 borehole (B.R.G.M., 2018c, La 104: WGS84 43°25'13.4"N 0°38'19.6"W).

In this last well (Fig. 1), almost in accordance with the given depths reported on the unpublished final borehole log (Fig. 2), [START_REF] Cuvillier | Coupe stratigraphique dans le Néocomien et le Jurassique supérieur de Lacq (forage 104)[END_REF] identified:

• the base of the "Aptien" at 3351 m,

• the base of the "Néocomien" auct. mult. (i.e., undetermined Hauterivian and/or Barremian) at 3546 m (versus 3552 m on the final log),

• the base of the "Valanginien" at 3692 m (versus 3680 m on the final log).

Within this last interval, it looks like [START_REF] Cuvillier | Coupe stratigraphique dans le Néocomien et le Jurassique supérieur de Lacq (forage 104)[END_REF] slightly amended his earlier identifications, cautiously referring to the genus level, not anymore to the species level. The new microfossil list comprises among others: "Dictyoconus, Coscinoconus", and "algues siphonées et Clypéines" (in the upper part), "Coskinolinoides" and "Neomeris" (in the lower part), as well as "Choffatelles, Nautiloculines", and "Pfenderina".

Accessing the original material or material from the same stratigraphic interval enables new and better documented dating.

Material and methods

This work involved analysing or revising tens of petrographic thin sections of limestones, dolomites, marlstones, and dolomitic or "calcareous" sandstones sampled from selected petroleum exploration or production boreholes of SE France. The thin sections studied were originally dispatched by geologists of the S.N.P.A. (Société Nationale des Pétroles d'Aquitaine) to academic micropaleontologists (e.g., J. Cuvillier and J. Emberger) for expert interpretation. Today they are gathered in the author's collection as part of the collections of the "Laboratoire de Paléontologie de Brest" (pending "LPB" numbering) at the University of Western Brittany (France).

The key microfossils were systematically identified and photographed under an Olympus SZX7 stereo microscope with a 5.6X zoom magnification.

There was no thin section from the S.N.P.A. SSe 1 matching the interval of interest, i.e., the 895-920 m interval, which was probably described from cuttings (because cores 6 and 7 correspond respectively to the intervals 832.5-834.0 m and 924.5-926.9 m). Other material studied comes from the S.N.P.A. Lacq 102 and 104 boreholes. The borehole locations are either derived from the main log data or from the Infoterre website of the B.R.G.M. (Bureau de Recherches Géologiques et Minières) at http://infoterre.brgm.fr/search/search.htm.

The Jurassic -Cretaceous transition in the Sainte-Suzanne 1 borehole

Compared to the original S.N.P.A. final log used by [START_REF] Cuvillier | Découverte du Jurassique terminal et du Néocomien en Aquitaine occidentale et méridionale[END_REF], the "log validé" of the SSe 1 borehole, which is displayed on the Infoterre website (B.R.G.M., 2018a), takes into account the elevation of the rotary table, hence a slight 4 m shift in all log depths. But it is not the sole difference:

• the base of the "Aptien supérieur" is identified at 298 m (versus 302 m on the original S.N.P.A. final log),

• the base of the "Aptien inférieur" is identified at 722 m (versus 726 m on the original S.N.P.A. final log),

• the base of the "Barrémien" is identified at 904 m (to compare with 1000m for the "Néocomien" auct. mult. on the original S.N.P.A. final log),

• the base of the "Berriasien-Hauterivien" (i.e., the top of the "Oxfordien") is identified at 1642 m. On the original S.N.P.A. final log (at 1646 m), it is the base of the Upper Jurassic. 

The Jurassic -Cretaceous transition in the Lacq 104 borehole

In the Lacq field (Fig. 1) most wells end in Upper Jurassic strata, which correspond to the main lower reservoir unit (Fig. 2). Accordingly most wells were drilled through the Jurassic -Cretaceous transition. Although the well dataset is rather incomplete, a suggested summary of the Jurassic -Cretaceous transition, from base to top, is as follows:

• Upper Jurassic dolomicrites, with few microfossils preserved: Alveosepta jaccardi at • Aptian "Ste-Suzanne marls", with Bedoulian ammonites [START_REF] Cuvillier | Sur la stratigraphie et la structure du Crétacé inférieur d'Arancou-Bergouey (Basses-Pyrénées)[END_REF].

The interval of interest corresponds to the Lower Cretaceous limestones that is characterized by a succession of thin sequences deposited in shallow-water environments. At Lacq 104 (B.R.G.M., 2018c), the whole section was fully cored. On the basis of the incomplete set of thin sections analysed, the succession can be subdivided into 4 subunits, from base to top, as follows:

• a basal silty and sandy subunit of uncertain age ascription. Previous authors [START_REF] Cuvillier | Coupe stratigraphique dans le Néocomien et le Jurassique supérieur de Lacq (forage 104)[END_REF][START_REF] Granier | Draconisella mortoni sp. nov., a Mizzia-like Dasycladalean alga from the Lower Cretaceous of Oman[END_REF][START_REF] Cussey | Nouvelle interprétation séquentielle du réservoir profond à gaz du champ de Lacq[END_REF]) consider the change of lithology at its top, not the one at its bottom, as the lower boundary of the Cretaceous. In the sequential framework of [START_REF] Delfaud | Évolution des milieux de sédimentation au passage Jurassique -Crétacé du forage de Lacq 104 (Aquitaine -France Sud-Ouest)[END_REF], this subunit is reported as the upper part of their "complexe purbecko-wealdien".

Occurrence of Charophyte stems in its uppermost sandy part (at 3678.5 and 3679 m) and in the lowermost sandy wackestones of the next subunit (at 3677.5 and 3678 m) documents a gradual change of facies; therefore both subunits should be referred to the same sedimentary cycle. In conclusion, it is considered here as the first record of a Cretaceous transgressive pulse on a Jurassic paleosurface; 

Dating the oldest Cretaceous strata in Lacq 104 borehole

Charophyte stems, either Munieria or Clavatoraxis, are not used for biostratigraphic purposes; only the calcified part of the oogonia, i.e., the gyrogonites, can be used. However, their identification requires isolated specimens because it is not feasible from thin section material.

In contrast Dasycladalean algae can provide some information from the thin sections.

Bakalovaella deloffrei found in the first wackestone subunit was created too recently [START_REF] Granier | Le genre Bakalovaella Bucur, 1993 (Dasycladeae, Dasycladaceae), et description de son plus ancien représentant crétacé[END_REF] to be treated as a significant marker. Most species found in the second wackestone subunit, i.e., Deloffrella quercifoliipora, Falsolikanella danilovae, Pseudoactinoporella fragilis, and Salpingoporella urladanasi Conrad et al., are "cosmopolitan" (i.e., reported from most of the Tethysian platforms), and also long-ranging taxa. Only one species, namely Deloffrella hauteriviana, is "cosmopolitan" [START_REF] Granier | another lower Urgonian Dasycladalean alga revisited[END_REF] and rather short-ranging: its presence dates the Hauterivian and/or the earliest Barremian (e.g., [START_REF] Granier | Latest Jurassic -Early Cretaceous Dasycladalean algae (Chlorophyta) from the Morand drilling at Montricher (Canton of Vaud, Switzerland)[END_REF][START_REF] Granier | Draconisella mortoni sp. nov., a Mizzia-like Dasycladalean alga from the Lower Cretaceous of Oman[END_REF].

Large benthic foraminifers are commonly used to date shallow-water facies where ammonites and Calpionellids or planktonic foraminifers are rare or absent. As for the algae before, most species of benthic foraminifers found in both the first and the second wackestone subunits are "cosmopolitan" and long-ranging taxa. For instance, according to the latest range chart of Clavel et al. (2014: Fig. 5), the acme of Palaeodictyoconus cuvillieri, which is only found in the second wackestone subunit, spans the uppermost Hauterivian -lower Barremian interval in the Urgonian limestones of SE France and W Switzerland. Similarly (see Clavel et al., 2014: Fig. 5 However, according to F. Schlagintweit (personal communication):

• in eastern Serbia, Cribellopsis neoelongata was found in strata ascribed to theValanginian on the basis of their algal and foraminiferal assemblage (unpublished data);

• one specimen illustrated here (Fig. 5.P) should be ascribed to Moulladella jourdanensis (Foury & Moullade, 1966), which is known from the Valanginian to the Barremian [START_REF] Bucur | Moulladella jourdanensis (Foury & Moullade, 1966) n. gen., n. comb.: Valanginian-early late Barremian larger benthic foraminifera from the northern Neotethyan margin[END_REF], whereas

• some other specimens (Fig. 5.M-O) could correspond to Paracoskinolina pfenderae Canérot & Moullade, a species that was originally described from the Valanginian of Spain [START_REF] Canérot | Le Valanginien à faciès marin dans le Maestrazgo (Provinces de Castellon, Tarragona, Teruel -Espagne). Étude particulière des Orbitolinidae Valdanchella n. gen[END_REF]) but that requires a revision.

Contrary to Serbia, the algal and foraminiferal assemblage here, in both the first and the second wackestone subunits, lacks the Valanginian markers. To summarize, in the present state of knowledge, the middle (second) wackestone subunit with abundant Deloffrella hauteriviana and Palaeodictyoconus cuvillieri is referred to the upper Hauterivian -? lowermost Barremian, whereas the lower (first) wackestone subunit, i.e., the underlying subunit that lacks both species, should be referred to the upper Hauterivian.

Conclusions

Before the work done by [START_REF] Cuvillier | Découverte du Jurassique terminal et du Néocomien en Aquitaine occidentale et méridionale[END_REF], there was no evidence for Cretaceous strata older than the Aptian. During the next period (1954)(1955)(1956)(1957)(1958)(1959)(1960)(1961)(1962)(1963)(1964)(1965)(1966)(1967)(1968), labels such as "Valanginien" and "Néocomien supérieur" auct. (i.e., Hauterivian and Barremian) appeared on all logs of exploration boreholes of petroleum companies. After [START_REF] Schroeder | Sur la position stratigraphique des "calcaires à Dictyoconus" rapportés au Valanginien en Aquitaine[END_REF], most of the time both labels were gradually replaced by the label "Barrémien", but sometimes the misleading labels remained in use (e.g., [START_REF] Granier | Draconisella mortoni sp. nov., a Mizzia-like Dasycladalean alga from the Lower Cretaceous of Oman[END_REF].

Today, on the basis of the revision of the original material and of material from the same stratigraphic unit, the older Cretaceous strata in S Aquitaine are re-ascribed a late Hauterivian age.

The Valanginian is missing, either not deposited or eroded. In the Lacq field, there is no evidence either for middle and upper Berriasian strata [START_REF] Granier | Dual biozonation scheme (benthic foraminifera and "calcareous" green algae) over the Jurassic-Cretaceous transition. Another plea to revert the system boundary to its historical Orbigny's and Oppel's definition[END_REF]. Although it cannot be excluded that the Berriasian is locally present in S Aquitaine, there is no such evidence in the Lacq field: the youngest strata below the "Lower Cretaceous" unconformity can be at best early Berriasian in age (on the basis of the find of Anchispirocyclina lusitanica), but it is more likely that all Berriasian strata and even the uppermost Tithonian strata have been eroded there. The major "Lower Cretaceous" unconformity is here related to both tectonic and eustatic events, with subaerial erosional processes affecting mostly pre-Valanginian strata (hence the local absence of the Berriasian and older strata below the unconformity) and with non-deposition affecting mostly Valanginian and younger strata in relation to a main "Early Cretaceous" transgression (i.e., the second in the chronologic sequence), which is diachronous per definition. In the Lacq field, the hiatus associated with the "Lower Cretaceous" unconformity spans at least the lower part of the Hauterivian, the whole Valanginian, most if not all of the Berriasian, and possibly the uppermost Tithonian: the Jurassic -Cretaceous boundary sensu [START_REF] Orbigny | Paléontologie française, terrains crétacés, I -Céphalopodes[END_REF] occurs within this gap. As for a few other localities (e.g., see [START_REF] Fourcade | El Jurásico terminal y el Cretácico inferior de la Sierra de la Muela (provincia de Murcia). Consideraciones sobre las biozonas con Foraminiferos del Albense-Aptiense del Sureste de España[END_REF][START_REF] Martín-Closas | Estratigrafía y bioestratigrafía (Charophyta) del Cretácico Inferior en el sector occidental de la Cuenca de Cameros (Cordillera Ibérica)[END_REF][START_REF] Granier | On the trail of a major trans-Tethyan discontinuity[END_REF] where there is no record of the main Valanginian transgression (i.e., the first "Early Cretaceous" transgression in the chronologic sequence) it is most likely that the Berriasian strata were also partly or fully eroded, as in Sainte-Suzanne and Lacq boreholes. 

  Fig. 3.E), 9 (1105.0-1106.4 m), 10 (1163.8-1165.8 m), and 11 (1315.6-1317.3 m), and that of Alveosepta jaccardi (Schrodt) in cores 11 and 12 (1413.5-1415 m: Fig. 3.D) clearly demonstrate that the SSe 1 "log validé" on the Infoterre website (B.R.G.M., 2018a) is wrong. The Jurassic -Cretaceous boundary in SSe 1 borehole falls in the interval between the bottom of core 7 (at 926.9 m) and the top of core 8 (at 1024.3 m).

  4167.75 m in La 104 (core 106: Fig. 3.B-C), Anchispirocyclina lusitanica (Egger) at 3818 m in La 104 (core 89, as well as in core 9 of La 114: Fig. 3.G-H), Everticyclammina virguliana, Streptocyclammina gr. parvula-muluchensis (Hottinger) at 4512 m in La 114 (core 17: Fig. 3.A), Salpingoporella annulata Carozzi in La 114 (core 9: Fig. 3.F), and Zergabriella embergeri (Bouroullec et Deloffre) (e.g., Bouroullec and Deloffre, 1970: Pl. 1b, fig. 9). Bouroullec and Deloffre (1970) ascribe a Berriasian age to their unit N.I, i.e., to the sole fossiliferous layers with Anchispirocyclina lusitanica and/or Zergabriella embergeri. However, Alveosepta jaccardi and Anchispirocyclina lusitanica are the respective index of two successive biozones that roughly span the Kimmeridgian and the Tithonian -lower Berriasian intervals (Granier, 2018); • Lower Cretaceous limestones, with charophytes, serpulids, Paleodictyoconus cuvillieri (Fig. 4.Q-R) and/or Choffatella decipiens Schlumberger (Fig. 4.P). Bouroullec and Deloffre (1970) ascribe a Barremian age to these facies, which are equivalent to their units N.II and N.III;

(

  Fig. 4.K) and 3640 m] or gyronites (at 3672 and 3668 m), a primitive Dasycladacean alga: Bakalovaella deloffrei Granier & Bucur (from 3670 up to 3664 m, and at 3645.8 m: Fig. 5.U-V), and foraminifers: Choffatella decipiens (at 3660 m), Vercorsella sp. (at 3674 and 3657.5 m), and various orbitolinids. Anhydrite streaks occur locally (e.g., at 3643 m); • a second wackestone subunit from 3640 m up to ca. 3525 m, with foraminifers [Choffatella decipiens (Fig. 4.P), Coscinoconus spp., Palaeodictyoconus cuvillieri (from 3616 up to 3554 m), Pfenderina cf. Pf. globosa (at 3574.5 m: Fig. 4.O), Cornuspira sp. (circa 3540 m: Fig. 4.N)] and algae [Deloffrella hauteriviana (Masse) (from 3635 up to 3532.8 m: Fig. 4.A-I), D. quercifoliipora Granier & Michaud (at 3624.5 m), Falsolikanella danilovae Radoičić ex Barattolo (from 3621.5 up to 3554 m: Fig. 4.J), Pseudoactinoporella fragilis Conrad (from 3616 up to 3595 m), and Salpingoporella heraldica Sokač (at 3593.5 m)]; • a third wackestone subunit from ca. 3525 m up to 3351 m, with serpulid worm tubes and fewer foraminifers, mostly Choffatella decipiens. In the uppermost part, the interval ca. 3395-3381.5 m contains Charophyte stems (Fig. 5.T). Anhydrite streaks occur locally ca. 3520, at 3515.2 and 3456 m.

  ), the FO (first occurrence) of the orbitolinids found in the first wackestone subunit, namely Cribellopsis neoelongata Cherchi & Schroeder (Fig. 5.A-D, F-H), Orbitolinopsis cuvillieri Moullade (Fig. 5.L), Paracoskinolina sp. (Fig. 5.R-S) Urgonina alpillensis (Foury) (Fig. 5.M), and cf. Falsurgonina pileola Arnaud-Vanneau & Argot (Fig. 5.N-O), could be as old as late Hauterivian in age.

Fig. 1 .

 1 Fig. 1. A-B. Location of the Ste Suzanne 1 (SSe 1) and Lacq 104 (La 104) boreholes in S Aquitaine, SW France. Satellite photos (blured): © IGN 2019https://www.geoportail.gouv.fr/mentions-legales.

Fig. 2 .

 2 Fig. 2. Stratigraphic correlation of the original logs of Ste Suzanne 1 (SSe 1), Lacq 102 (La 102) and 104 (La 104) boreholes in S Aquitaine, SW France. Caption: grey color, upper Hauterivian -Barremian (upper part of the main lower reservoir unit), 1) top Aptian, 2) top Bedoulian, i.e., top lower Aptian sensu stricto, 3) top Barremian, 4) near base Cretaceous.

Fig. 3 .

 3 Fig. 3. Upper Jurassic microfossils (Kimmeridgian and Tithonian -lower Berriasian): A. Streptocyclammina gr. parvula-muluchensis, La 114 (core 17), 4512 m; B-C. Alveosepta jaccardi, La 104 (core 106), 4167.75 m; D. Alveosepta jaccardi, SSe 1 (core 12), 1413.5-1415 m; E. Everticyclammina virguliana, SSe 1 (core 8), 1024.3-1026.3 m ; F. Salpingoporella annulata and Nautiloculina sp., La 114 (core 9), circa 4469.5 m; G. Anchispirocyclina lusitanica, La 114 (core 9), circa 4469.5 m; H. Anchispirocyclina lusitanica, La 104 (core 89), 3818 m (graphical scale bar: 250 µm).

Fig. 4 .

 4 Fig. 4. Lower Cretaceous microfossils (upper Hauterivian -Barremian): A-I. Deloffrella hauteriviana, La 104: A-B, F-I (core 63), 3626 m; C-D (core 63), 3627 m; E (core 59), 3599.25

Fig. 5 .

 5 Fig. 5. Lower Cretaceous microfossils (upper Hauterivian -Barremian): A-D, F-H. Cribellopsis neoelongata, La 104 (core 68), 3660 m; E. cf. C. neoelongata, La 104 (core 67), 3659.5 m; I. cf. C. neoelongata, La 104 (core 68), 3660 m; J. Vercorsella ? sp., La 104 (core 68), 3660 m; K. Vercorsella ? sp., La 104 (core 67), 3657.5 m; L. Orbitolinopsis cuvillieri, La 104 (core 68), 3660 m; M-O. Paracoskinolina pfenderae, La 104 (core 68), 3660 m; P. Moulladella jourdanensis, La 104 (core 68), 3660 m; Q-S. Paracoskinolina sp., La 104 (core 68), 3660 m; T. Charophyte stems, La 104 (core 30), 3380.0-3388.5 m; U-V. Bakalovaella deloffrei, U. fertile part, V. basal sterile part, La 104 (core 68), 3369.5 m (graphical scale bar: 250 µm).
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