Del Cédric 
  
Thomas Rio 
  
Dario Haevermans 
  
De Franceschi 
  
Franceschi De 
  
First occurrence of Icacinaceae fossil flower in amber of Le Quesnoy site (Ypresian, France)

First occurrence of Icacinaceae fossil flower in amber of Le Quesnoy site (Ypresian, France) Cedric Del Rio 1, 2, * , Thomas Haevermans 2 , Dario De Franceschi 1 1 UMR7207, CR2P, MNHN-CNRS-UPMC, Sorbonne-Universites, CP38, 8 rue Buffon, 75231 Paris Cedex 05, France 2 UMR7205, ISYEB, CNRS-MNHN-UPMC-EPHE, Sorbonne-Universites, CP39, 57 rue Cuvier, 75231 Paris Cedex 05, France * Corresponding author: cedric.del-rio@edu.mnhn.fr

I. Introduc+on

Flowers preserved in amber are rare. In par3cular, the lamiid clade is represented by only one occurrence(Gen3anales) in the Paleogene. Nevertheless, the excep3onal preserva3on of these fragile structures and organs which are usually not preserved in other sediments or deposits, makes these fossils important for understanding evolu3onary processes and past diversity. The locality at Le Quesnoy (Houndancourt, Oise, France) was first exploited in 1999 (Net et al. 1999). This first survey highlighted the abundance of insects and the presence of at least one flower of caesalpinioid legumes in amber. Here, we studied a flower from this site and discussed its systema3c affini3es.

II. Material & methods

Material: The remains of fossil resin were collected from 1997 to 2000 from the ligni3c clay sediments at Le Quesnoy (Houdancourt, Oise, France) which belong to the « argiles à lignites du Soissonais » Forma3on. These sediments are dated from the Ypresian (± 56 Ma) according to mammal biochronology (MP7) and palynological studies. The pollen included in the amber on the petals hairs was studied using a technique of extrac3on (De Franceschi et al. 2000). The fossils are kept in the collec3ons of the Muséum na3onal d'Histoire naturelle (MNHN, Paris). Phylogene3c analysis: A morphological matrix containing 51 taxa and 22 characters was made and added to a previous molecular matrix with 73 protein-coding genes (Stull et al. 2015). Bayesian analyses were performed using MrBayes from a mixed format with two par33ons (5 million genera3ons, sampling every 1000 genera3ons, 20% burn-in).

III. Results & discussion

Flower descrip3on: Ac3nomorphic, hypogynous and pentamerous, ø 2.5 mm, cupulate calyx. Petals fused at the base in a short cup (Fig. 1), tomentose on adaxial surface with long, simple fladened hairs with granular ornamenta3on (Fig. 2AB), glabrous on abaxial surface. Stamens alternate to petals and free. Pollen small, triaperturate and echinate (Fig. 1D-F). The ovary seems to be poorly developed or very small. - Nel, A., De Ploëg, G., Dejax, J., Dutheil, D., De Franceschi, D., Gheerbrant, E., Godinot, M., Hervet, S., Menier, J.-J., Augé, M., Bignot, G., Cavagnedo, C., Duffaut, S., Gaudant, J., Hua, S., Jossang, A., Phylogene3c analysis: The 50% majority-rule consensus tree of Bayesian analysis was conducted (Fig. 3). This flower belongs to Icacinaceae family. The presence of tomentose and ribbon-like hairs (Fig. 2A-B) with granulate ornamenta3on confirm the phylogene3c rela3onship (Fig. 2A-D). The porate pollen and the cupular calyx assimilate this flower to the Clade III and IV (Fig. 3). The presence or the absence of hairs adaxially and abaxially on petals are responsible to the incertain posi3on of the flower between Hosiea and Natsiatum. (Fig. 3).

IV. Conclusions
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Natsiatum

  and Hosiea are Asian climbing shrubs genera. Thus we hypothesize that this flower fossil belongs to a climbing shrubs. This type of ecology is frequent for megathermal flora that could have occurred in Europe during the early Eocene global warming phase as seen in other locality (Collinson et al. 2012; Reid & Chandler 1933). Therefore, this flower could tes3fy to an Asian affinity for Le Quesnoy Ypresian flora.-Collinson, M. E., Manchester, S. R. & Wilde, V. Fossil fruit and seeds of the Middle EoceneMessel biota, Germany. (. (Abh. Senckenb. Ges. Naturforsch., Studgart, 2012).-De Franceschi, D., Dejax, J. & De Ploëg, G. Extrac3on du pollen inclus dans l'ambre [Sparnacien du Quesnoy (Oise), bassin de Paris]: vers une nouvelle spécialité de la paléo-palynologie. Comptes Rendus de l'Académie desSci.-Ser. IIA-Earth Planet. Sci. 330, 227-233 (2000).

  De Lapparent de Broin, F., Pozzi, J.-P., Paicheler, J.-C., Beuchet, F.,Rage, J.-C. Un gisement sparnacien excep3onnel à plantes, arthropodes et vertébrés (Éocène basal, MP7): Le Quesnoy (Oise, France). Comptes Rendus de l'Académie de Sci. -Ser. IIA -Earth Planet. Sci. 329, 65-72 (1999) -Reid, E. M. & Chandler, M. E. The London Clay Flora. (The Bri3sh Museum (Natural History), London, 1933). -Stull, G. W., Duno de Stefano, R., Sol3s, D. E. & Sol3s, P. S. Resolving basal lamiid phylogeny and the circumscrip3on of Icacinaceae with a plastome-scale data set. Am. J. Bot. 102, 1794-1813 (2015).

Figure 1 :

 1 Figure 1: Flower from Le Quesnoy site. A: flower in apical view with petals curved backwards; B: same in basal view; C: detail of petals in basal view; D: pollen grain showing echinate ornamenta3on (arrows); E-F: other pollen grain showing pores (arrows). Scales: A-C = 1mm, D-F = 20 µm.

Figure 3 .

 3 Figure 3. The 50% majority-rule consensus tree constructed by Bayesian inference in MrBayes. M e s q u i t e o r i e n t a 3 o n o f per3nent characters is shown. (*) represent strong node (>95% PP).

Figure 2 .

 2 Figure 2. Petal hairs. A-B: On petals from fossil flower; C-D: on petals from a modern flower of Icacina mannii Oliv. Scales: A= 500 µm, C= 100 µm B&D=20 µm.