























A HO Gnetales B HO Angiosperms C HO x2<x1 Angiosperms

Other Gnetangios Other Gnetangios Gnetales
Pinaceae Pinaceae Pinaceae
_ Cupressophytes Cupressophytes Cupressophytes
X- Angiosperms Ginkgo Angiosperms Ginkgo Angiosperms Ginkgo
Other Gnetangios Cycadales Other Gnetangios Cycadales X1___%- Other Gnetangios Cycadales
Gnetales X Gnetales Gnetales
Pinaceae Gnetales Pinaceae H1 Pinaceae Pinaceae _
Cupressophytes H1 Cupressophytes Cupressophytes H1 x2>x1 Angiosperms
. _ Cupressophytes
Ginkgo Pinaceae Ginkgo Ginkgo Gnetales
Cycadales Cveadal Ginkgo Cvcadal Pi
Cupressophytes ycadales . ycadales inaceae
| ngiosperms Cupressophytes
Ginkgo Other Gnetangios Ginkgo
Other Gnetangios Cycadales Cycadales
Cycadales
D Callistophyton G
Ginkgo 100

Pinus / \\
Podocarpus
Taxus 75 /‘\
Bennettitales
Pentoxylon o - \
50
Gnetangiosperms \
tangiosp 95 /\

Angiosperms \'\._./ e

0
& & & 0 & W@ RS NS NG O \@\
Gnetales OO MO N > X & PP AN C‘}o"
\ \ O ()
T & F & N & QD
Emporia Qb QE) D L Q9 NG
Cordaixylon e 2 ) S ¥
Mesoxylon X A\ & \2\\\‘ N
Corystorperms Q Q <& S
Caytonia
Glossopteris
Peltasperms
Cycadaceae
Zamiaceae H
1.00 :>(‘\ Py
E Callistophyton 0.75 \% i
Ginkgo \
Emporia 0.50
Pinus \\
Podocarpus 0.25
Taxus \;{\. /
Gnetal ° °
netaies
S A S ORI S S A S
NV MV N " Y Y v v v
& S S > ¢ N4 L N NZ > A
Cordaixylon @ 0500 0500 QQ‘}' RS Qo* S & Qo\\ \\Q’} o&
Mesoxylon RS RS O ,\\6(9 s © 6(_)&
S > & &
bioRxi int doi: https://doi.orf§/10.1101/134262; thi i ted March 31, 2018. Th ight holder for thi int (which t Corystorperms 06 Qb Q>\ ’OQ Q~O \\fb
certified by peer review) is the auflagiuadar who b Se”’s-e arch 31 2018 The copyrgnt hoicer fof this preprint (which as no Cavtoni P\ P\ & o 3
aCC-BY-NC 4.0 International license. ay onia *\@ *\\Q/ ,\\’Q .\\‘O \Q$
Glossopteris N P Y O QP&
Peltasperms
Cycadaceae
Zamiaceae

Bennettitales _
Pentoxylon Other Gnetangiosperms I

1.00

0.75
F Callistophyton ’X L / \\\
Ginkgo
Emporia 0.50
Pinus
Podocarpus \ /‘
Taxus 0.25 g‘
Cordaixylon
Mesoxylon X\' /
Corystorperms 0 ®

@
Caytonia ) © % D D © © © Q) %) ©
Glossopteris ,\9% ,\900 ,\90’ ,@q ,\9% oL q/QQ ,190 q/QQ f\/QQ f\/Q'\’
Bennettitales e e e > & \& Q \& \& > 3\
< e < O < O o %) C
@ % o Qo X2 Q xZ Q Q D <O
60 69 > © O & Q
o o > > SN
2 2 S o &
. NP\ & N N
Angiosperms P & A NS
—eo— Total matrix
Pentoxylon .
Peltasperms —&— Branch extraction
Cycadaceae Extant only

Zamiaceae



https://doi.org/10.1101/134262
http://creativecommons.org/licenses/by-nc/4.0/

Doyle 1996
AU
o
Conifers Gnetales
Q
U
C o
M o
o
O
> Emp
o\o o ©
< o Gink
g o | Benn ®
Nl Cord
@) ® Gloss
@, c ®
o e Angiosperms
o — Cory Piroconites
' Lo *
Pelt oo oCayt
o
o
®Aut cal Lyg
<t o
?' ] Medu e EIK
| | | | | |
-04 -0.2 0.0 0.2 04 0.6
PCO1 (26.8% Variance)
Hilton and Bateman 2006
Conifers
N
(@)
(‘ >Gnetales
® O
®Thuc
N ® Gink
Bl preprit df i e 1,4 C4262: i versin pstd ety DRI copyrht hlder o i preprit (i was ot
g aCC-BY-NC 4.0 International %@ﬁ G |OSS
- ®Shanx Cory® ¢
M ® Cord C ® Pent ® Benn
B ® yC
— S Meso O o
© ] Zam ® Cayt
> © Aut @
o\o o Pelt
® .
O) Cal Angiosperms
< N
— o -
V! eCecr
8 ® Arch
o g ] ® Quaes
°
| Medu
[ 4 ® Tetr
P
g B ® ¢, Lyginopteroid seed ferns
|
| | | | | |
-0.4 -0.2 0.0 0.2 04 0.6

PCO1 (19.9% Variance)

PCO2 (13% Variance)

PCO2 (12.9% Variance)

-0.2 0.0 0.2 0.4 0.6

-0.4

-0.4 -0.2 0.0 0.2 0.4

-0.6

Doyle 2008
Gnetales
Conifers
Gink o
® e Benn
Cord
O
Cyc Gloss
o ° Angiosperms
Pelt ®Cory ® Pento
° ® Lyg
Medu
Call
* ¢ ® Eik eCayt
. @ Aut
| | | | | |
-04 -0.2 0.0 0.2 04 0.6
PCO1 (23.2% Variance)
Rothwell and Stockey 2016
@ Gnetales
Conifers
® D. mongolica
® Charcoalified seeds
® D. tetrahedrasperma
e Emp
e Cord
® Gink
.Meso
® Gloss
Cory o ]
Cyce 9ZaMm  pore Angiosperms
® Cayt
o Pelt
e Call ® Petr
@ Quaes
o Medu
e Lyg
e Cecr
Hetglrko. ® Arch
Aneu @
| | | | | |
0.4 0.2 0.0 -0.2 -0.4 -0.6

PCO1 (19.2% Variance)


https://doi.org/10.1101/134262
http://creativecommons.org/licenses/by-nc/4.0/

