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Introduction to thematic issue, "The transition of the Jurassic to the Cretaceous: an early XXIth century holistic approach"

. The second is a reformist view derived from the historical view known as the Oppel's view, recently escaped from oblivion (e.g., Granier, 2019a, 2019c; Énay, 2020), with the Berriasian/Valanginian boundary as the Jurassic/Cretaceous boundary.

 of the ISCS -International Subcommission on Cretaceous Stratigraphy. Accordingly, GSSP issues were not addressed during the meeting. Because the various topics covered the transition interval, they were not strictly restricted to the transition itself but eventually extended downward into the Kimmeridgian and

upward into the Hauterivian-Barremian to embrace a larger stratigraphic panorama with contributions on both the Jurassic and/or the Cretaceous. A final debate on the system boundary provided to all attendees a unique opportunity for a challenging and vivid, but fair exchange of views, which was followed by an indicative survey (Granier, 2019c). The program comprised six keynotes, 33 regular presentations, and 25 posters, the abstracts of which were published in a dedicated volume at Carnets Geol. (Granier, ed., 2019b).

Additionally, a chairperson's report was released in Volumina Jurassica (Granier, 2019c).

The fifteen papers in this virtual special issue have been collated over a two year period, which implies that some did not take into account the most recent developments. This introductory paper partly compensates for this flaw. Twelve of them are based on either key notes (Granier, 2019a;[START_REF] Énay | The Jurassic/Cretaceous System Boundary is at an impasse. Why not go back to Oppel's 1865 original and historic definition of the Tithonian?[END_REF] were subsequently submitted as additional contributions relevant to the theme. The coverage of this special issue does not apply to all paleoenvironmental settings and associated fossil assemblages. Basins and surrounding carbonate platforms of the Tethys Ocean are well represented whereas there is only one contribution for the Austral domain [START_REF] Salazar | Ammonite biostratigraphy and bioevents in the Jurassic -Cretaceous boundary of central Chile[END_REF], one contribution for the Panthalassa [START_REF] Zakharov | High-resolution stratigraphy of buchiid bivalves and ammonites from the Jurassic-Cretaceous boundary beds in the Paskenta area (California)[END_REF], and no contributions for the Boreal domain. The fifteen papers are diverse and several of them touch on more than one stage (Fig. 1), fossil group (Fig. 1) or paleoenvironment. Dots numbered on a paleogeographic map for the Jurassic-Cretaceous transition (Fig. 1) correspond to the various sites investigated in this virtual special issue. A purely thematic ordering of the contributions was not feasible.

However, two informal groups of contributions can be identified: 1) those referring to relatively deepwater, supposedly continuous sections (including GSSP candidate sections), and related fossil indexes (ammonites and calpionellids) and 2) those referring to shallow-water sections with an incomplete sedimentary record and their characteristic microfossils (benthic foraminifers, calcareous green algae, charophytes, etc.).

Figure 1 ABOUT HERE 1) Relatively deep-water environments. Énay (2020) reviews over one century of discussions -often biased -regarding the Berriasian and the location of the system boundary at its base or at its top. As recalled by himself, there was no ambiguity in Orbigny and Oppel times with "museum drawer stratigraphy" regarding when and where does the Cretaceous start or the Jurassic ends. [START_REF] Orbigny | Cours élémentaire de paléontologie et de géologie stratigraphiques[END_REF] was referring to the "Portlandien" in his "Terrains jurassiques" and "Néocomien" in his "Terrains crétacés".

Similarly, according to [START_REF] Oppel | Die tithonische Etage[END_REF], the Cretaceous started with the ferruginous ammonites from the "Neocom" marls of SE France whereas the Jurassic ended with the calcareous ammonites from the "tithonische" Štramberk limestones of Czechia. The trouble came later with 1) the so-called official introduction of the Berriasian stage by Coquand (as "valenginien berriasien" (sic) in "séance du 15 nov.

1869", issue printed in 1870), some thirteen years after the death of Orbigny (1802Orbigny ( -1857) ) and four years after the death of Oppel (1831[START_REF] Oppel | Die tithonische Etage[END_REF], 2) the use of "Infranéocomien" [START_REF] Kilian | Note géologique sur la chaîne de Lure (Basses-Alpes)[END_REF] or "Infravalenginien", and then 3) the heavy promotion of the Berriasian as the first stage of the Cretaceous system by Kilian (1890 et seq.). However, contrary to a common belief, the ammonitic Berriasian fauna of Kilian (1890 et seq.) started not with Strambergella jacobi (Mazenot, 1939), nor with Pseudosubplanites grandis (Mazenot, 1939), but with Fauriella boissieri (Pictet). In addition, here comes another enlightenment that has been neglected by Énay (2020) , whose review sticks strictly to science, i.e., the political aspect (e.g., [START_REF] Petit D'alfort | Les Allemands et la Science[END_REF][START_REF] Reinbothe | L'exclusion des scientifiques allemands et de la langue allemande des congrès scientifiques internationaux après la Première Guerre mondiale[END_REF]. Following the defeat of Napoleon III in the Franco-German War (1870-1871) and the French loss of Alsace and Lorraine ("Elsaß-Lothringen"), the young Wilfrid Kilian (1862Kilian ( -1925) ) and his family took refuge in Paris. Subsequently, chauvinism was probably his primary motive in promoting the "Portlandien" (Jurassic) -"Berriasien" (Cretaceous) against the "tithonische Etage" (Jurassic only). The find of typical Berriasian ammonites, including Strambergella jacobi (Mazenot, 1939) and Pseudosubplanites grandis (Mazenot, 1939), in "tithonische" Štramberk limestones (e.g., [START_REF] Breistroffer | Sur la position stratigraphique des ammonites du Berriasien de Berrias[END_REF][START_REF] Vašíček | Early Berriasian ammonites from the Štramberk Lime stone in the Kotouè Quarry (Outer Western Carpathians, Czech Republic)[END_REF][START_REF] Vašíček | Current knowledge of ammonite assemblages from the Štramberk Limestone (Tithonian-lower Berriasian) at Kotouč Quarry, Outer Western Carpathians (Czech Republic)[END_REF] should have put an end to this nationalistic diversion.

In 1973 Énay, who was already supporting the reformist view, attended the Lyon-Neuchâtel meeting [START_REF] Flandrin | Colloque sur la limite Jurassique-Crétacé, Lyon-Neuchâtel[END_REF]. Unfortunately the vote (1975) following this meeting (1973) ended with a poor consensus due to the relative majority (i.e., 39%) obtained for the location of the system boundary at the base of the Strambergella jacobi ammonite Zone. Although a larger majority (i.e., 48%) was opposed to this conservative option the meeting ended with keeping the wrongly called "Kilian's option" as the default solution pending further investigations. Besides that 62% of the voting members agreed that the location of the base Berriasian be at the base of the Strambergella jacobi Zone and 87% that the location of the base Valanginian be at the base of the Thurmanniceras pertransiens Zone. Today the primary markers of both stage boundaries are not ammonites anymore but calpionellids instead, i.e., the base Berriasian as the base of an acme of Calpionella alpina (= base Zone B) and the base Valanginian as the FAD of Calpionellites darderi (= base Zone E) (Fig. 2). Both GSSP procedures are still to be completed: A) As regards the Berriasian/Valanginian boundary, investigations of the VWG Valanginian Working Group are still in progress on two key sections (Miguel Company, personal communication, 08/07/2019):

Cañada Luenga, Cehegín near Caravaca in S Spain [START_REF] Aguado | The Berriasian/Valanginian boundary in the Mediterranean region: new data from the Caravaca and Cehegín sections, SE Spain[END_REF] and Vergol near Montbrun-les-Bains in SE France. Both sites have pros and cons. The Spanish team managed to obtain a magnetostratigraphic record whereas such data are still missing today in the French section. However, the Spanish section is relatively condensed compared to the French section, and magnetostratigraphy probably works better in condensed sections than in dilated sections. In addition, the FO of Calpionellites darderi Zone and the FO of "Thurmanniceras" pertransiens Zone coincide at the Spanish site [START_REF] Aguado | The Berriasian/Valanginian boundary in the Mediterranean region: new data from the Caravaca and Cehegín sections, SE Spain[END_REF] whereas Calpionellites darderi appears 7 m above the first "Thurmanniceras" pertransiens at the French site [START_REF] Reboulet | Le Valanginien-Hauterivien inférieur du SE de la France : les coupes de Vergol, La Charce et Cougourdas[END_REF]; B) As regards the Tithonian/Berriasian boundary, the BWG investigated more than 60 sections worldwide [START_REF] Wimbledon | Progress with selecting a GSSP for the Berriasian Stage (Cretaceous) -illustrated by sites in France and Italy[END_REF]. Few are actually mentioned in this Special Virtual Issue: B1) Matsuoka et al. (2020) provide a first report on the radiolarian records from the Fiume Bosso section in Italy. It was a potential GSSP candidate section that ran in the last internal vote of the BWG but finally failed against a "plexus" of French sites comprising "Le Chouet, Font de St Bertrand, Haute Beaume, Charens", and "Tré Maroua" [START_REF] Wimbledon | Progress with selecting a GSSP for the Berriasian Stage (Cretaceous) -illustrated by sites in France and Italy[END_REF]. At Fiume Bosso the Calpionella alpina Subzone is some 14 meters thick according to [START_REF] Houša | Combined magnetostratigraphic, paleomagnetic and calpionellid investigations across Jurassic/Cretaceous boundary strata in the Bosso Valley, Umbria, central Italy[END_REF] but only 5 meters thick according to the BWG (Daniela Reháková, personal communication, 11/07/2019). In any case, the section is rather condensed because it displays the typical Maiolica facies with sediments deposited below the Aragonite Compensation Depth and that are accordingly deprived of any ammonite shell; B2) Skupien and Doupovcová (2019) present supplementary data on the calpionellids and dinoflagellates, both calcareous or non-calcareous, from the Bruzovice section in the Czech Republic [START_REF] Skupien | Studium hlubokomořských sedimentů hraničního intervalu jury a křídy na profilu Bruzovice[END_REF]. The section comprises an interval with limestone blocks floating in a clayey matrix and is probably lacunary with a 3 meter thick upper Tithonian and a 1 meter thick Calpionella alpina Subzone; B3) according to Énay (2020) , the significance of "debris flow deposits (slump and breccia)", e.g., "brèches", "faciès bréchoïdes, and "phacoïdes", which were well known to the stratigraphers who did field work on the Tithonian-Berriasian interval in SE France (e.g., [START_REF] Toucas | Nouvelles observations sur le Jurassique supérieur de l'Ardèche[END_REF][START_REF] Alliot | Les sédiments grossiers du Berriasien de la "Fosse vocontienne". Étude particulière du Berriasien de Marignac au N.O. de Die (Drôme)[END_REF][START_REF] Remane | Die Entstehung der resedimentären Breccien im Obertithon der subalpinen Ketten Frankreichs[END_REF]Le Hégarat, 1973), has been underestimated by the BWG: 1) in Le Chouet section, one of the five sections from the French "plexus", contrary to [START_REF] Wimbledon | Fixing a J/K boundary: a comparative account of key Tithonian-Berriasian profiles in the departments of Drôme and Hautes-Alpes, France[END_REF] who located the base of the magnetochron M19n at the top of a breccia layer, was shifted to its base by Énay (2020, Fig. 11), as evidence for a hiatal boundary; 2) similarly, in the Tré Maraou section, contrary to [START_REF] Wimbledon | Fixing a J/K boundary: a comparative account of key Tithonian-Berriasian profiles in the departments of Drôme and Hautes-Alpes, France[END_REF], [START_REF] Granier | A critical look at Tré Maroua (Le Saix, Hautes-Alpes, France), the Berriasian GSSP candidate section[END_REF] shifted both the base of the magnetochron M18r and that of the Remaniella ferasini Subzone from the top to the base of one of the numerous breccia layers they observed, as evidence for another hiatal boundary. According to [START_REF] Granier | A critical look at Tré Maroua (Le Saix, Hautes-Alpes, France), the Berriasian GSSP candidate section[END_REF], this last section, which is the Berriasian GSSP candidate section officially presented by the BWG [START_REF] Wimbledon | Fixing a J/K boundary: a comparative account of key Tithonian-Berriasian profiles in the departments of Drôme and Hautes-Alpes, France[END_REF], does not meet at least four of the five "geological requirements for a GSSP" listed by [START_REF] Remane | Revised guidelines for the establishment of global chronostratigraphic standards by the International Commission on Stratigraphy (ICS)[END_REF].

Figure 2 ABOUT HERE The calpionellid zonation, which was originally introduced by Remane (e.g., 1970 et seq.), and its later amendments are presented by Benzaggagh (2020). However its implementation commonly raises practical issues, such as the identification of the primary marker selected by the BWG. For instance, it may result in different locations for the Berriasian stage boundary at Theodosia/Feodosiya [START_REF] Bakhmutov | Biostratigraphy and magnetostratigraphy of the up per most Tithonian-Lower Berriasian in the Theodosia area of Crimea (southern Ukraine)[END_REF], versus Arkadiev et al., 2019), at Fiume Bosso [START_REF] Houša | Combined magnetostratigraphic, paleomagnetic and calpionellid investigations across Jurassic/Cretaceous boundary strata in the Bosso Valley, Umbria, central Italy[END_REF], or Matsuoka et al., 2020, versus Reháková, personal communication, 11/07/2019), at Le Chouet [START_REF] Remane | Die Entstehung der resedimentären Breccien im Obertithon der subalpinen Ketten Frankreichs[END_REF], versus Wimbledon et al., 2013, 2020;cf. Ferry and Granier, 2019), or at Tré Maroua [START_REF] Wimbledon | Fixing a J/K boundary: a comparative account of key Tithonian-Berriasian profiles in the departments of Drôme and Hautes-Alpes, France[END_REF], versus Granier et al., 2020). The calpionellid loricas are fragile and their collars are commonly poorly preserved or broken (e.g., [START_REF] López-Martínez | Tethyan calpionellids in the Neuquén Basin (Argentine Andes), their significance in defining the Jurassic/Cretaceous boundary and pathways for Tethyan-Eastern Pacific connections[END_REF][START_REF] Bakhmutov | Biostratigraphy and magnetostratigraphy of the up per most Tithonian-Lower Berriasian in the Theodosia area of Crimea (southern Ukraine)[END_REF]. Actually, at many Tithonian/Berriasian boundary sites, calpionellids are commonly found in "micritic lithoclasts" [START_REF] Remane | Die Entstehung der resedimentären Breccien im Obertithon der subalpinen Ketten Frankreichs[END_REF][START_REF] Houša | Combined magnetostratigraphic, paleomagnetic and calpionellid investigations across Jurassic/Cretaceous boundary strata in the Bosso Valley, Umbria, central Italy[END_REF][START_REF] Bakhmutov | Biostratigraphy and magnetostratigraphy of the up per most Tithonian-Lower Berriasian in the Theodosia area of Crimea (southern Ukraine)[END_REF][START_REF] Ferry | Looking for the Jurassic-Cretaceous system boundary in the Vocontian Trough (S-E France), Sedimentological problems[END_REF][START_REF] Granier | A critical look at Tré Maroua (Le Saix, Hautes-Alpes, France), the Berriasian GSSP candidate section[END_REF], which provides evidence for their reworking. However, there are also cases where reworking is less obvious. For instance, in SE Spain, Granier et al. (1995) documented numerous calpionellids from several tens of meters thick strata dated late Hauterivian by ammonites. Today (work in progress) all these nicely preserved loricas, which were found free in the matrix (not in lithoclasts), are considered to result from reworking of late Berriasian calpionellids. However a true limitation to the use of the calpionellid zonation is that these microfossils are not cosmopolitan: calpionellids are paleoecologically "restricted" to the tropical realm and are scarce or non-existent outside the Tethysian realm. For instance, specimens reported from Argentina [START_REF] Kietzmann | Note géologique sur la chaîne de Lure (Basses-Alpes)[END_REF][START_REF] López-Martínez | Tethyan calpionellids in the Neuquén Basin (Argentine Andes), their significance in defining the Jurassic/Cretaceous boundary and pathways for Tethyan-Eastern Pacific connections[END_REF] are too few or poorly preserved in the thin sections studied to permit a precise identification of the base Berriasian, namely the base of the acme of Calpionella alpina. Secondary markers such as nannofossils should then be used, provided that one keeps in mind possible similar limitations (preservation, reworking, paleoecology).

Originally, macrofossils, mostly ammonites, were taking the lead in biostratigraphy because they were the sole fossils used by the pioneers (Orbigny, 1842(Orbigny, -1851[START_REF] Orbigny | Cours élémentaire de paléontologie et de géologie stratigraphiques[END_REF][START_REF] Oppel | Die tithonische Etage[END_REF][START_REF] Zittel | Die Cephalopoden der Stramberger Schichten[END_REF][START_REF] Kilian | Note géologique sur la chaîne de Lure (Basses-Alpes)[END_REF][START_REF] Kilian | Notes sur les couches les plus élevées du terrain jurassique et de la base du Crétacé inférieur dans la région delphino-provençale[END_REF][START_REF] Toucas | Nouvelles observations sur le Jurassique supérieur de l'Ardèche[END_REF] to identify stages [START_REF] Énay | The Jurassic/Cretaceous System Boundary is at an impasse. Why not go back to Oppel's 1865 original and historic definition of the Tithonian?[END_REF][START_REF] Salazar | Ammonite biostratigraphy and bioevents in the Jurassic -Cretaceous boundary of central Chile[END_REF]. Initially, [START_REF] Kilian | Notes sur les couches les plus élevées du terrain jurassique et de la base du Crétacé inférieur dans la région delphino-provençale[END_REF] considered that his Berriasian, i.e., "horizon de l'assise dite de Berrias", was characterized by the occurrence of Fauriella boissieri (Pictet). Subsequently the base Berriasian was lowered to the base of the Pseudosubplanites grandis Zone, and later to the base of the Strambergella jacobi Zone. In contrast, the base Valanginian has long been considered the base of the Thurmanniceras pertransiens Zone. Although the use calpionellids as primary markers was voted by ad hoc committees, this rule does not meet the general agreement of the ammonite worker community [START_REF] Reboulet | Report on the 5th International Meeting of the IUGS Lower Cretaceous Ammonite Working Group, the "Kilian Group[END_REF] Zakharov and Rogov (2020) describe mixed faunal assemblages from California consisting of commonly endemic ammonites (Rogov) and buchiids, a group of bivalves that is mostly used for Boreal biostratigraphy (Zakharov). The ammonitologists have also a number of open discussions ongoing regarding the identification of some species and their generic ascriptions. These debates are complicated by the existence of microconch and macroconch forms (e.g., [START_REF] Frau | Revision of the ammonite index species Berriasella jacobi Mazenot, 1939 and its consequences for the biostratigraphy of the Berriasian Stage[END_REF][START_REF] Scott | Jurassic-Cretaceous boundary bioevents and magnetochrons: A stratigraphic experiment[END_REF], as well as by the occurrence of homeomorphs. According to many ammonitologists (e.g., [START_REF] Breistroffer | Sur la position stratigraphique des ammonites du Berriasien de Berrias[END_REF]Le Hégarat, 1973, p. 298, Tabl. 28;[START_REF] Hoedemaeker | The Jurassic-Cretaceous boundary near Miravetes (Caravaca, SEC Spain) ; arguments for its position at the base of the Occitanica Zone[END_REF][START_REF] Salazar | Ammonite biostratigraphy and bioevents in the Jurassic -Cretaceous boundary of central Chile[END_REF][START_REF] Énay | The Jurassic/Cretaceous System Boundary is at an impasse. Why not go back to Oppel's 1865 original and historic definition of the Tithonian?[END_REF] no significant bioevent takes place at the Tithonian/Berriasian boundary, but one is observed at the end of the lower Berriasian and an even stronger one occurs at the end of the Berriasian.

According to the International Stratigraphic Guide [START_REF] Hedberg | International Stratigraphic Guide[END_REF], "major natural changes in the historical development of the Earth" (...) "constitute desirable points for the boundary-stratotypes".

Contrary to the Tithonian/Berriasian boundary, which lacks a significant bioevent, the Berriasian/Valanginian boundary corresponds to a biosphere crisis as revealed in several groups other than ammonites (e.g., Le Hégarat, 1973, p. 299;Zeiss' Motion XII in Flandrin et al., 1975, p. (Tethysian, Austral, Boreal, basin, ramp or platform, land). This casts grave doubts on its suitability to be the Jurassic/Cretaceous boundary. For relative stability of nomenclature, as already suggested by [START_REF] Remane | The Jurassic-Cretaceous boundary, problems of definition and procedure[END_REF], a system boundary "placed at the top of the Berriasian" would offer a very robust alternative.

Through graphical correlations of synchroneity, namely LOK2016CS, Scott tests a large database comprising the first-and last-appearance datums (FADs, LADs) of ammonites, calpionellids and nannofossils in some key localities (Fig. 1 [12]), including GSSP candidate sections. Magnetochrons and radioisotope ages, when available, are also incorporated. According to these plots, the base Berriasian sensu BWG is at ~145.0 Ma and the base Valanginian at ~139.7 Ma. It is only after the release of this paper that [START_REF] Granier | A critical look at Tré Maroua (Le Saix, Hautes-Alpes, France), the Berriasian GSSP candidate section[END_REF] revealed anomalies in the Berriasian GSSP candidate section officially presented by the BWG [START_REF] Wimbledon | Fixing a J/K boundary: a comparative account of key Tithonian-Berriasian profiles in the departments of Drôme and Hautes-Alpes, France[END_REF], which suggests that some tuning will be necessary in the future.

2) Shallow-water environments. One of the primary requirements of the ICS -International Commission on Stratigraphy [START_REF] Remane | Revised guidelines for the establishment of global chronostratigraphic standards by the International Commission on Stratigraphy (ICS)[END_REF] for a stage boundary (hence a system boundary) is "Continuous sedimentation: no gap, no condensation in proximity of the boundary level", which justifies that the boundary level has to be located in a basinal section [START_REF] Flandrin | Colloque sur la limite Jurassique-Crétacé, Lyon-Neuchâtel[END_REF][START_REF] Remane | The Jurassic-Cretaceous boundary, problems of definition and procedure[END_REF][START_REF] Énay | The Jurassic/Cretaceous System Boundary is at an impasse. Why not go back to Oppel's 1865 original and historic definition of the Tithonian?[END_REF][START_REF] Scott | Jurassic-Cretaceous boundary bioevents and magnetochrons: A stratigraphic experiment[END_REF]. In platform and ramp settings surrounding these basinal sections, the sedimentary record is incomplete. However, there are obviously places where Cretaceous strata directly overlie Jurassic strata: these boundaries corresponds to discontinuities representing a more or less significant stratigraphic gap. In such cases, should someone question "when does the Jurassic end?" 1) contrary to the former stratigraphers (e.g., [START_REF] Remane | The Jurassic-Cretaceous boundary, problems of definition and procedure[END_REF], a modern sequence stratigrapher would reply that the Jurassic does not end with the "Purbeckian regression" (?bottom or ?top), but with the more pronounced forced regression that ends the Berriasian; 2) a geologist working on shallow-water deposits would also answer that Jurassic carbonate platforms end with the Berriasian, not with the Tithonian (Aurell et Clavel, 2019). The "small inhabitants" of the shallow-water facies prove to be useful for biostratigraphy even if the degree of resolution does not reach that of the ammonites or calpionellids. Granier (2019a) introduces a dual biozonation scheme using both benthic foraminifera and calcareous green algae consisting of 4 assemblage zones and 1 assemblage subzone for the Tithonian -lower Valanginian interval. The Valanginian and the Berriasian/Valanginian boundary have been neglected for years. We hope that this Virtual Special Issue will revitalize interest in this stage and its lower boundary. (Lyon 1963(Lyon : anonymous, 1965)), 2-base of Jacobi-Grandis Zone (Lyon-Neuchâtel 1973[START_REF] Flandrin | Colloque sur la limite Jurassique-Crétacé, Lyon-Neuchâtel[END_REF], 3-base of Magnetochrom M18r according to GTS 2012, 4-base of Zone B (base of an abundance biozone), primary marker of the BWG [START_REF] Wimbledon | Progress with selecting a GSSP for the Berriasian Stage (Cretaceous) -illustrated by sites in France and Italy[END_REF], 5-Radiolarian turnover, 6-base of Occitanica Subzone [START_REF] Hoedemaeker | The Jurassic-Cretaceous boundary near Miravetes (Caravaca, SEC Spain) ; arguments for its position at the base of the Occitanica Zone[END_REF][START_REF] Hoedemaeker | Correlation possibilities around the Jurassic/Cretaceous boundary[END_REF]Zakharoz, 1987;[START_REF] Mitta | The Ryazanian (basal Lower Cretaceous) standard zonation: state of knowledge and potential for correlation with the Berriasian primary standard[END_REF]; Volgian/Ryazanian placement: 7-base of Sibiricus Zone; Berriasian/Valanginian placements: 8-base of Pertransiens Zone, 9base of Zone E (a FAD), primary marker of the VWG (modified from Granier, 2019c). GPS coordinates: 37°30'29.6"N 56°12'59.9"E, S Behkadeh, border Golestan/North Khorasan porvinces, Iran; E-H: Erosional contact of the Nizniov limestone and a Cenomanian conglomerate. GPS coordinates: 48°59'4.4"N 24°58'7.6"E, Bukivna, Tlumats'kyi district, Ivano-Frankivsk Oblast, Ukraine; I-L: Contact (bored surface) of the Nizniov limestone and Cenomanian sandstones; pholadid and trypanites borings.

Figures captions

GPS coordinates: 48°54'58.4"N 25°7'4.9"E, floor of the quarry at Kutyshche, Tlumats'kyi district, Ivano-Frankivsk Oblast, Ukraine. Scale bars = ca. 1cm.

  and regular presentations or posters (Aurell et al., 2019; Granier and Clavel, 2019; Mircescu et al., 2019; Schlagintweit et al., 2019a, 2019b; Scott, 2019; Benzaggagh, 2020; Maksoud et al., 2020; Matsuoka et al., 2020; Salazar et al., 2020) that were given on the occasion of JK2018. The remaining three papers (those by Skupien and Doupovcová, 2019, and by Vörös et al., 2019, and Zakharov and Rogov, 2020)

  who still favors ammonitic markers. However ammonitologists have several interregional correlation problems to fix, notably the matching of the Mediterranean zonation with Austral (Salazar et al., 2020) and Boreal zonations.

  389; Salazar et al., 2020; Énay, 2020), e.g., echinoids (Bernard Clavel, personal communication), corals (Hannes Löser, 09/06/2019, personal communication), ichthyosaurs and pliosaurs (Nikolay Zverkov, personal communication, 07/03/2020), etc. As for the brachiopods, Vörös et al. (2019) state that "no obvious extinction or diversification event in brachiopods appeared at the Tithonian/Berriasian boundary" and that "the next remarkable faunal change appeared within the Valanginian". Accordingly, and from a pragmatic point of view, the base Valanginian that corresponds to a "natural break" is the best alternative for the Jurassic/Cretaceous System boundary. In addition, the instability of the Tithonian/Berriasian boundary over the past 50 years (i.e., base of the Pseudosubplanites grandis Zone, base of the Strambergella jacobi Zone, then base of the acme of Calpionella alpina) reflects the lack of an absolute and persistent opinion regarding its definition. No past or present options can be accurately correlated over long distances and across domains

  al.; Granier, 2019a; Granier and Clavel, 2019; Mircescu et al., 2019;[START_REF] Neamţu | Upper Jurassic-Lower Cretaceous limestones from the Hăghimaș Massif (Eastern Carpathians, Romania): Microfacies, microfossils and depositional environments[END_REF][START_REF] Maksoud | The Jurassic/Cretaceous boundary in Lebanon. Revision of the Salima Formation[END_REF].Granier (2019a) demonstrated that in shallow-water facies the upper Tithonian strata cannot be distinguished from the lower Berriasian strata. In contrast, he also documents places where the boundary between upper Berriasian strata and lower Valanginian strata is sharp(Granier, 2019a). In SE Spain and in the French-Swiss Jura Mountains, for instance, the boundary corresponds to the abrupt shift of carbonate platform facies to open marine ramp facies. Accordingly, a boundary between Jurassic (including Berriasian strata) and Cretaceous (excluding Berriasian strata) facies is commonly easily identified in the field due to occurrences of more or less important discontinuities. The facies below these discontinuities are Berriasian or older in age and those above are Valanginian or younger in age. Aurell et al. (2019) in Spain, Granier (2019a) in various localities (France, Spain, Switzerland, UAE, off USA), and Mircescu et al. (2019) in Romania document cases with relatively short hiatuses between Berriasian and Valanginian strata. At these locations clear basinward shifts of facies, which is the typical signature of a drowning, occurred between Berriasian and Valanginian strata. Hiatuses could be longer, encompassing one or several stages, which implies significant subaerial exposure (non-deposition and/or erosion), e.g., Martin-Closas and Peybernès (1987) or Granier and Clavel (2019) in the French Aquitaine, Maksoud et al. (2020) in Lebanon, and unpublished material from NE Iran (Fig. 3.A-D) or W Ukraine (Fig. 3.E-L).
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  Today, the present author refers to 3 assemblage zones and 2 assemblage subzones: 1) the Anchispirocyclina lusitanica zone for the Tithonian -lower Berriasian; 1b) the Protopeneroplis ultragranulata subzone for the upper Tithonian -lower Berriasian; 2) the Rajkaella minima zone for the middle -upper Berriasian; 2b) the Falsolikanella campanensis subzone for the upper Berriasian; 3) the Pseudocyclammina lituus zone for the lower Valanginian. Based on this zonation, the Ukrainian typelocalities (Fig. 3.E-L; Granier, 2019d) of the calcareous green algae Aloisalthella sulcata (formerly known as Clypeina jurassica or Cl. sulcata, see Granier and Lethiers, 2019) and Actinoporella podolica are Tithonian -early (? middle) Berriasian in age. Regarding the foraminifers, Schlagintweit et al. (2019b, 2019c) describe from the Berriasian of Serbia a new large benthic taxon with an uncommon arborescent morphology, namely Bispiraloconulus serbicus. Contrary to Tithonian and Berriasian foraminifers and algae, most Valanginian microfossils have rarely been studied, probably because shallow-water Valanginian outcrops are rare or still require a proper identification. Schlagintweit et al. (2019a) report the first find of Barkerina dobrogiaca Neagu, 2000, outside its type area in Romania, i.e., in Turkey. This foraminifer looks like a promising marker for the Valanginian in shallow-water limestones. In conclusion, although opinions expressed in this Virtual Special Issue support either the reformist or the conservative views, or remain neutral, the debate was re-launched during JK2018 and the scales now tilt distinctly toward the reformist (historical) view. Today, it looks like that the Berriasian is to the Cretaceous what the Rhaetian is to the Jurassic (or the Berriasian is to the Jurassic what the Rhaetian is to the Triassic).

Fig. 1 .

 1 Fig. 1. Palaeogeography for the Jurassic-Cretaceous transition. Numbered dots refer to studies in this volume: [0] a, Podolia, Ukraine; b, Kopet Dagh, Iran (this paper); [1] Maestrazgo, Spain (Aurell et al., 2019); [2] a, Rif, Marocco; b, SE France; c, Elbourz, Iran (Benzaggagh, 2020); [3] (Énay, 2020); [4] a, DSDP 392A; b, Alicante, Spain; c, French and Swiss Jura Mts; d, Abu Dhabi, UAE (Granier, 2019a); [5] Aquitaine, France (Granier and Clavel, 2019); [6] Lebanon (Maksoud et al., 2020); [7] Apennines, Italy (Matsuoka et al., 2020); [8] Piatra Craiului Massif, Romania (Mircescu et al., 2019); [9] central Chilean Andes (Salazar et al., 2020); [10] Pontides, Turkey (Schlagintweit et al., 2019a); [11] Serbia (Schlagintweit et al., 2019b); [12] a, Nuevo Leon, Mexico; b, DSDP 534; c, ODP 638B; d, Rio Argos, Spain; e, SE France; f, Apennines, Italy; g, Bulgaria; h, Hormozgan, Iran (Scott, 2019); [14] Outer Western Carpathians, Czech Republic (Skupien and Doupovcová, 2019); [15] Bakony Mts, Hungary (Vörös et al., 2019); [16] California, USA (Zakharov and Rogov, 2020). Map of the early Cretaceous times adapted from Ron Blakey, http://deeptimemaps.com/.

Fig. 2 .

 2 Fig. 2. The various locations of the Tithonian/Berriasian, the Volgian/Ryazanian, and the Berriasian/Valanginian stage boundaries. Tithonian/Berriasian placements: 1-base of Grandis Subzone

Fig. 3 .

 3 Fig. 3. A-D: Contact (bored surface) of the Mozduran and Shurijeh formations; pholadid borings mainly.
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