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838 Table 1. Main information about age, locality, previously suggested affinities of the 24 fossils included in this study. CG, Crown
839  group; SG, Stem group.
Fossil Age Type locality Previously suggested Reference Previous
affinities phylogenetic
studies
Archaeanthus Albian to Linnenberger’s Several families within Dilcher and Crane, CG Magnoliales;
linnenbergeri middle Ranch central Magnoliidae 1984 Doyle and Endress
Cenomanian Kansas, USA 2010
Archaestella Early Kamikitaba, Japan Trochodendraceae Takahashi et al. Not tested
verticillatus Coniacian (Trochodendrales) 2017
Bertilanthus Early Asen, Scania, Paracryphiaceae Friis and Pedersen, Not tested
scanicus Campanian Sweden (Paracryphiales) 2012
Canrightia Late Catefica, Portugal Chloranthaceae Friis and Pedersen, =~ CG Chloranthaceae,
resinifera Barremian to (Chloranthales), Piperales 2011 sister to
Aptian Chloranthaceae;
Friis and Pedersen
2011; Doyle and
Endress 2014, 2018
Carpestella Early to Puddledock, Nymphaeaceae von Balthazar etal.  Laurales and
lacunata middle Albian  Virginia, USA (Nymphaeales), lllicium 2008 Magnoliales; von
(Austrobaileyales) Balthazar et al.
2008; CG
Nymphaeales;
Doyle and Endress
2014
Cecilanthus Early Elk Neck Peninsula, =~ ANA grade, Magnoliidae, Herendeen et al. Nymphaeales,
polymerus Cenomanian Maryland, USA and Chloranthaceae 2016 Magnoliales, sister
to Laurales and
Chloranthaceae;
Herendeen et al.
2016
Chloranthistemon Early Asen, Scania, Chloranthaceae Crane et al. 1989 CG Chloranthaceae;
endressii Campanian Sweden (Chloranthales) Eklund et al. 2004,

Schonenberger et al.
2020
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Dakotanthus Late Albian to  Dakota Formation Quillajaceae (Fabales) Manchester et al. CG Rosidae;
cordiformis Cenomanian 2018 Schonenberger et al.
2020
Divisestylus Turonian Old Crossman Clay  Iteaceae (Saxifragales) Hermsen et al. 2003  CG Iteaceae;
brevistamineus Pit. New Jersey, Hermsen et al. 2003
USA
Florissantia Eocene Quilchena, British Malvales Manchester, 1992 Not tested
quilchenensis Columbia. Canada
Kajanthus Late Aptian to ~ Chicalhdo. Portugal =~ Lardizabalaceae Mendes et al. 2014 Lardizabalaceae;
lusitanicus Early Albian (Ranunculales) Mendes et al. 2014;
CG Ranunculales,
several positions in
Lardizabalaceae and
Berberidaceae;
Schonenberger et al.
2020
Mabelia connatifila  Turonian Old Crossman Clay  Triuridaceae (Pandanales) Gandolfo et al. 2002  Triuridaceae;
Pit. New Jersey, Gandolfo et al. 2002
USA
Mauldinia mirabilis Cenomanian Elk Neck Peninsula, Lauraceae (Laurales) Drinnan et al. 1990 Sister to Lauraceae
Maryland, USA and Hernandiaceae;
Doyle and Endress
2010;
Schonenberger et al.
2020
Microvictoria Turonian Old Crossman Clay ~ Nymphaeaceae Gandolfoetal.,2004  Nymphaceae;
svitkoana Pit. New Jersey, (Nymphaeales) Gandolfo et al. 2004;
USA Several positions in
ANA grade and
Calycanthaceae;
Schonenberger et al.
2020
Paleoclusia Turonian Old Crossman Clay  Clusiaceae (Malpighiales) Crepet and Nixon Clusiaceae; Crepet
chevalieri Pit. New Jersey, 1998 and Nixon 1998;

USA

Ruhfel et al. 2013;
CG in Malpighiales
and Fabidae;
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840

Schonenberger et al.
2020

Paradinandra Early Asen, Scania, Ericaceae (Ericales) Schonenberger and CG Ericales and
suecica Campanian Sweden Friis, 2001 several positions in
Pentapetalae;
Schonenberger et al.
2020
Pentapetalum Turonian Old Crossman Clay Theaceae s.1. (Ericales) Martinez-Millan et Theaceae; Martinez-
trifasciculandricus Pit. New Jersey, al. 2009 Millan et al. 2009
USA
Platydiscus peltatus  Early Asen, Scania, Cunoniaceae (Oxalidales)  Schonenberger et al.  Not tested
Campanian Sweden 2001
Quadriplatanus Coniacian to Upatoi Creek, Platanaceae (Proteales) Magallon-Pueblaet  Not tested
georgianus Santonian Georgia, USA. al. 1997
Rariglanda Turonian Old Crossman Clay Clethraceae (Ericales) Martinez et al. 2016 Clethraceae; Martinez
jerseyensis Pit. New Jersey, etal. 2016
USA
Saururus tuckerae  Middle Eocene Princeton Chert, Saururaceae (Piperales) Smith and Stockey Saururaceae; Smith
British Columbia, 2007 and Stockey 2007
Canada.
Spanomera Early Mauldin Mountain, Buxaceae (Buxales) Drinnan et al. 1991 Sister to Buxaceae;
mauldinensis Cenomanian Maryland, USA Doyle and Endress
2010; CG and SG
Buxales, CG
Gunnerales
Schonenberger et al.
2020
Tylerianthus Turonian Old Crossman Clay  Saxifragaceae Gandolfoetal. 1998  CG Saxifragaceae;
crossmanensis Pit. New Jersey, (Saxifragales), Schonenberger et al.
USA Hydrangeaceae (Cornales) 2020
Virginianthus Early to Puddledock locality,  Calycanthaceae (Laurales) Friis et al. 1994 SG Calycanthaceae
calycanthoides middle Albian  Virginia USA. and Laurales; Doyle
and Endress 2010;
CG and SG
Calycanthaceae;

Schonenberger et al.
2020
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Table 2. List of phylogenetic analyses conducted in this study.

species simultaneously

Constraint Optimization Criterion Taxa subjected to Data Analysis code
phylogenetic estimation
Backbone (relationships | parsimony 1 fossil (one analysis for morphological CMP-1-Morph
among extant taxa derived each of the 24 fossils)
from molecular data) ML 1 fossil (one analysis for morphological CML-1-Morph
each of the 24 fossils)
ML 24 fossils simultaneously | morphological CML-24-Morph
ML 24 fossils simultaneously | total evidence CML-24-TE
Unconstrained ML 24 fossils & 1201 extant total evidence UML-24-TE
species simultaneously
BI 24 fossils & 1201 extant total evidence UBI-24-TE
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Table 3. Summary of potential positions of fossils within major lineages and/or orders obtained across methods. * Indicates moderate
confidence and ** high confidence

Fossil CML-1-Morph CML-24-Morph CML-24- UML-24-TE UBI-24-TE
MorphTE
Archaeanthus ANA grade, ANA grade, Magnoliidae ~ ANA grade, ANA grade, Magnoliales*
linnenbergeri Magnoliidae Magnoliidae Magnoliidae
Archaestella Trochodendrales** Trochodendrales* ANA grade, ANA grade, Trochodendrales*
verticillatus Ranunculales, Ranunculales,
Trochodendrales Trochodendrales
Bertilanthus scanicus Saxifragales* Saxifragales* Saxifragales, Apiales, Saxifragales, Saxifragales*
Caryophyllales Apiales, Asterales
Canrightia resinifera Chloranthales, ANA grade, ANA grade, ANA grade, Piperales**
Monocots Chloranthales, Chloranthales, Chloranthales,
Magnoliidae, monocots Magnoliidae, Magnoliidae,
monocots monocots
Carpestella lacunata ANA grade, ANA grade, Magnoliidae ~ ANA grade, ANA grade, Amborellales**
Magnoliidae Magnoliidae Magnoliidae
Cecilanthus polymerus ~ ANA grade, ANA grade, ANA grade, ANA grade, ANA grade*
Chloranthales, Chloranthales, Chloranthales, Chloranthales,
Magnoliidae Magnoliidae Magnoliidae Magnoliidae
Chloranthistemon Chloranthales** Chloranthales, Chloranthales* Chloranthales** Monocots
endressii Magnoliidae
Dakotanthus Sapindales, Sapindales, Fabales, Sapindales, Fabales, Sapindales, Fabales, = Oxalidales, Fabales,
cordiformis Picramniales Crossosomatales Crossosomatales Malpighiales, Sapindales
Crossosomatales
Divisestylus Saxifragales, Saxifragales* Saxifragales* Saxifragales* Saxifragales*
brevistamineus Cornales
Florissantia Malvales, Sapindales ~ Malvales, Malpighiales, Sapindales, Sapindales, Santalales,
quilchenensis Sapindales Huerteales, Malpighiales, Malpighiales
Brassicales Huerteales, Malvales
Kajanthus lusitanicus Ranunculales* Ranunculales* Ranunculales* Ranunculales* Ranunculales*
Mabelia connatifila Malpighiales** Malpighiales** Malpighiales** Malpighiales, Piperales*
monocots,
Magnoliidae
Mauldinia mirabilis Laurales* Laurales* Laurales* Laurales* Laurales*
Microvictoria ANA grade and ANA grade and ANA grade and ANA grade and ANA grade and
svitkoana Magnoliidae Magnoliidae Magnoliidae Magnoliidae Magnoliidae
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Paleoclusia chevalieri Sapindales, Sapindales, Malvales Sapindales, Malvales  Sapindales, Ericales, Malpighiales,
Huerteales, Malvales Malvales, Sapindales
Malpighiales
Paradinandra suecica Sapindales, Malvales  Brassicales, Malvales Brassicales, Malvales ~ Sapindales, Caryophyllales,
Malvales, Ericales Sapindales
Pentapetalum Dilleniales, Ericales Dilleniales, Malpighiales, Dilleniales, Dilleniales, Sapindales,
trifasciculandricus Ericales Caryophyllales, Malpighiales, Caryophyllales
Ericales Ericales
Platydiscus peltatus Myrtales, Myrtales, Sapindales, Myrtales, Cucurbitales, Myrtales*
Crossosomatales Crossosomatales Saxifragales, Mpyrtales,
Sapindales Sapindales,
Saxifragales
Quadriplatanus Proteales* Proteales, Ranunculales, Proteales, Proteales, Malpighiales**
georgianus ANA grade, Ranunculales, ANA Ranunculales, ANA
Ceratophyllales grade grade, Saxifragales
Rariglanda jerseyensis ~ Geraniales, Myrtales, Geraniales, Sapindales, Sapindales, Sapindales, Ericales ~ Malpighiales**
Sapindales Mpyrtales, Brassicales, Geraniales,
Malpighiales Saxifragales,
Crossosomatales
Saururus tuckerae Piperales, Monocots ~ Piperales* Piperales, Piperales, Santalales, monocots
Chloranthales, Chloranthales,
monocots monocots
Spanomera Buxales, Gunnerales, Buxales, Gunnerales, Buxales, Gunnerales, = Buxales, Gunnerales, Buxales*
mauldinensis Trochodendrales, Ranunculales Ranunculales,
Saxifragales Saxifragales
Tylerianthus Saxifragales, Saxifragales, Myrtales, Saxifragales, Saxifragales, Saxifragales,
crossmanensis Trochodendrales Dilleniales, Asterales, Lamiales, Solanales Lamiales, Asterales Escalloniales, Apiales
Lamiales
Virginianthus Magnoliales, ANA grade and ANA grade and ANA grade and Magnoliales*
calycanthoides Laurales Magnoliidae Magnoliidae Magnoliidae
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