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Figure S1: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the amino-acid supermatrix E. Colored circles
indicate branch support based on 10,000 SH-aLRT replicates.
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Figure S2: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned
concatenated analysis of the amino-acid supermatrix E. Colored circles indicate TBE branch support based on

100 non-parametric bootstrap replicates.



Nasonia_vitripennis
Cotesia_vestalis
Apis_mellifera
- Harpegnathos_saltator
- Tenthredo_koéhleri
- Boreus_hyemalis
- Panorpa_vulgaris
- Ctenocephalides_felis
Ceratophyllus_gallinae
Anopheles_gambiae
Aedes_aegypti_
Glossina_morsitans
Trichocera_saltator
Nemophora_degeerella
Polyommatus_icarus
Parides_eurimedes
Zygaena_fausta
Dyseriocrania_subpurpurella
Hydroptila_sp
- Gyrinus_marinus
- Carabus_granulatus
- Lepicerus_sp
- Tribolium__castaneum
Meloe_vidlaceus
Aleochara_curtula
- Stylops_meélittae
Xenos_vesparum
Fibla_maclachlani
Inoceéllia_crassicornis
Inocellia_japonica
Negha_sSp
Agulla_sp . |
on%Joraph|d|a sororcula
Xanthostigma_gobicola
- Venustoraphidia_nigricollis
- Puncha_ratzeburgi = =
- Atlantoraphidia_maculicollis
-~ Ohmella_baetica_bolivari
- Ornatoraphidia_flavilabris
Parvoraphidia_microstigma
Subilla_sp
Subilla_confinis
PhaeosStigma_major
Phaeostigma_divina_divina
Dichrostigma_flavipes
Raphidia_mediterranea
Turcoraphidia_amara
Corydalidae_sp
Corydalus_cornutus
- Profohermes_xanthodes
- Protohermes_grandis
- Neohermes_sp
-~ Chauliodes “sp
- Sialis_lutaria
Sialis_fuliginosa .
Semidalis_aleyrodiformis
Coniopteryx_pygmaea
Coniopteryx_sp )
Conwentzla_psociformis
Sisyra_terminalis
Sisyra_nigra )
Nevrorthus_apatelios
Osmylus_fulvicephalus
Dilar” turCicus )
Pseudomallada_ventralis
- Pseudomallada_prasinus

- Peyerimhoffina__gracilis
- Chrysoperla_carnea
Chrysopa_dorsalis
Chrysopa_formosa
Chrysopa_perla
Chrysopa_phyllochroma
Chrysopa_pallens
Cunctochrysa_albolineata
Suarius_sp
Chrysotropia_ciliata
Ninéta pallida
Hypochrysa_elegans
Podallea__sp
- Nodalla_sp
- Mantispinae_sp
- Mantispa_styriaca
- Eumantispa_harmandi
-~ Wesmaelius_concinnus
Wesmaelius_ravus
Hemerobius_stigma
Hemerobius_humulinus
Hemerobius_nitidulus
Hemerobius_handschini
Hemerobius_pini
Hemerobius_micans
Hemerobius_marginatus
Megalomus tortricoides
Micromus_paganus
Micromus_lanosus
- Micromus_variegatus
- Drepanepteryx_phalaenoides
- Sympherobius _elegans
- ﬁ/?/mpherobms pygmaeus
egalithone_tillyardi
Polystoechofes ~punctatus
Norfolius_howensis
Halter_nudtans
Nemoptera_sinuata
Crocinae_sp
Bubopsis_andromache
Libelloides_macaronius

Bootstrap support

® 100 % Ascalaphidae_sp
95 — 99 ¥, Pseudimares_aphrodite
° Palpares_libélluloides
® 80-94 % Myrm?l?on_fo_rtmlcanus
0 - Megistoleon_ritsemae
® 70-79% - Solter_liber )
50 - 69 % - Dendroleon_pantherinus

Euroleon_nostras .
Distoleon_tetragrammicus
Macronemurus_sp
Neuroleon_sp

0.05
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Figure S4: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the nucleotide supermatrix
D-nt. Colored circles indicate branch support based on 10,000 SH-aLRT replicates.
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Figure S5: Phylogenetic tree with the highest log-likelihood score
that resulted from the partitioned concatenated analysis of the nucleotide supermatrix
D-nt. Colored circles indicate TBE support based on 100 non-parametric bootstrap

replicates.
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Figure S6: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the amino-acid supermatrix
E (RCFV-corrected). Colored circles indicate branch support based on 10,000 SH-aLRT replicates.
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Figure S7: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the amino-acid supermatrix
E (RCFV-corrected) when calculating UFB support. Colored circles indicate UFB support based on 1,000 replicates.
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Figure S8: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the amino-acid supermatrix
E (decisive). Colored circles indicate branch support based on 10,000 SH-aLRT replicates.



- Cotesia_vestalis
Nasonia_vitripennis
Harpegnathos_saltator

Apis_mellifera
Tenthredo_koehleri
Hydroptila_sp
Parides_eurimedes
Polyommatus_icarus
Zygaena_fausta
- Nemophora_degeerella
- Dyseriocrania_subpurpurella
- Trichocera_saltator
Glossina_morsitans
Anopheles_gambiae
Aedes_aegypti
Ctenocephalides_felis
Ceratophyllus_gallinae
Panorpa_vulgaris
Boreus_hyemalis
Gyrinus_marinus
- Carabus_granulatus
Aleochara_curtula
Tribolium_castaneum
Meloe_violaceus
Xenos_vesparum
Stylops_melittae
Lepicerus_sp
Inocellia_crassicornis
Inocellia_japonica
- Fibla_maclachlani
- Negha_sp
- Agulla_sp
Mongoloraphidia_sororcula
Puncha_ratzeburgi
Venustoraphidia_nigricollis
Xanthostigma_gobicola
Atlantoraphidia_maculicollis
Ohmella_baetica_bolivari
Phaeostigma_divina_divina
Phaeostigma_major
- Subilla_sp
Subilla_confinis
Dichrostigma_flavipes
Raphidia_mediterranea
Turcoraphidia_amara
Parvoraphidia_microstigma
Ornatoraphidia_flavilabris
Sialis_fuliginosa
Sialis_lutaria
Corydalus_cornutus
Corydalidae_sp
- Protohermes_xanthodes
Protohermes_grandis
Neohermes_sp
Chauliodes_sp
Coniopteryx_sp
Coniopteryx_pygmaea
Conwentzia_psociformis
Semidalis_aleyrodiformis
Osmylus_fulvicephalus
- Sisyra_terminalis
- Sisyra_nigra
- Nevrorthus_apatelios
Dilar_turcicus
Nodalla_sp
Podallea_sp
Eumantispa_harmandi
Mantispa_styriaca
Mantispinae_sp
Hypochrysa_elegans
Chrysotropia_ciliata
-~ Nineta_pallida
Suarius_sp
Cunctochrysa_albolineata
Pseudomallada_prasinus
Pseudomallada_ventralis
Pseudomallada_flavifrons_flavifrons
Chrysopa_dorsalis
Chrysopa_formosa
Chrysopa_perla
Chrysopa_phyllochroma
Chrysopa_pallens
- Peyerimhoffina_gracilis
Chrysoperla_carnea
Sympherobius_pygmaeus
Sympherobius_elegans
Micromus_variegatus
Micromus_paganus
Micromus_lanosus
Drepanepteryx_phalaenoides
Megalomus_tortricoides
- Wesmaelius_concinnus
Wesmaelius_ravus
Hemerobius_marginatus
Hemerobius_handschini
Hemerobius_nitidulus
Hemerobius_pini
Hemerobius_stigma
Hemerobius_humulinus
Hemerobius_micans
Megalithone_tillyardi
Polystoechotes_punctatus
- Norfolius_howensis
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Crocinae_sp
e Halter_nutans
LSS B A A A a3 i B eit Nemoptera_sinuata
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Ascalaphidae_sp
Ultrafast Bootstrap support % —————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— Libelloides_macaronius
® 100 % Bubopsis_andromache
95-99% Palpares_libelluloides
® 80-94% Pseudimares_aphrodite
® 70-79% - Megistoleon_ritsemae
60—-69% - Myrmeleon_formicarius
- Solter_liber
Dendroleon_pantherinus
Neuroleon_sp
Macronemurus_sp
Distoleon_tetragrammicus
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' Euroleon_nostras

-

0.08

Figure S9: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the amino-acid supermatrix E (decisive) when calculating
UFB support. Colored circles indicate UFB support based on 1,000 replicates.
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Figure S10: Phylogenetic tree that resulted from the unpartitioned phylogenetic analysis of the amino-acid supermatrix E when using the site-heterogeneous PMSF
mixture model (JTT+C60+F+G).



Apis_mellitera
Harpegnathos_saltator
Cotesia_vestalis
Nasonia_vitripennis
Tenthredo_koehleri
Dyseriocrania_subpurpurella
Nemophora_degeerella
Parides_eurimedes
Polyommatus_icarus
Zygaena_fausta
Hydroptila_sp
Boreus_hyemalis
Panorpa_vulgaris
Ceratophyllus_gallinae
Ctenocephalides_felis
Glossina_morsitans
Trichocera_saltator
Aedes_aegypti
Anopheles_gambiae
Aleochara_curtula
Meloe_violaceus
Tribolium_castaneum
Carabus_granulatus
Gyrinus_marinus
Lepicerus_sp
Stylops_melittae
Xenos_vesparum
Fibla_maclachlani
Inocellia_crassicornis
Inocellia_japonica
Negha_sp
Agulla_sp
Mongoloraphidia_sororcula
Atlantoraphidia_maculicollis
Ohmella_baetica_bolivari
Puncha_ratzeburgi
Venustoraphidia_nigricollis
Xanthostigma_gobicola
Dichrostigma_flavipes
Ornatoraphidia_flavilabris
Parvoraphidia_microstigma
Raphidia_mediterranea
Turcoraphidia_amara
Phaeostigma_divina_divina
Phaeostigma_major
Subilla_confinis
Subilla_sp
Chauliodes_sp
Neohermes_sp
Corydalidae_sp
Corydalus_cornutus
Protohermes_grandis
Protohermes_xanthodes
Sialis_fuliginosa
Sialis_lutaria
Coniopteryx_pygmaea
Coniopteryx_sp
Conwentzia_psociformis
Semidalis_aleyrodiformis
Nevrorthus_apatelios
Sisyra_nigra
Sisyra_terminalis
Osmylus_fulvicephalus
Dilar_turcicus
Chrysopa_dorsalis
Chrysopa_formosa
Chrysopa_perla
Chrysopa_phyllochroma
Chrysopa_pallens
Chrysoperla_carnea
Peyerimhoffina_gracilis
Pseudomallada_flavifrons_flavifrons
Pseudomallada_prasinus
Pseudomallada_ventralis
Cunctochrysa_albolineata
Suarius_sp
Chrysotropia_ciliata
Nineta_pallida
Hypochrysa_elegans
Eumantispa_harmandi
Mantispa_styriaca
Mantispinae_sp
Nodalla_sp
Podallea_sp
Sympherobius_elegans
Sympherobius_pygmaeus
Drepanepteryx_phalaenoides
Micromus_lanosus
Micromus_paganus
Micromus_variegatus
Megalomus_tortricoides
Wesmaelius_concinnus
Wesmaelius_ravus
Hemerobius_marginatus
Hemerobius_handschini
Hemerobius_nitidulus
Hemerobius_pini
Hemerobius_humulinus
Hemerobius_stigma
Hemerobius_micans
Megalithone_tillyardi
Polystoechotes_punctatus
Norfolius_howensis
Crocinae_sp
Halter_nutans
Nemoptera_sinuata
Ascalaphidae_sp
Libelloides_macaronius
Bubopsis_andromache
Palpares_libelluloides
Pseudimares_aphrodite
Dendroleon_pantherinus
Distoleon_tetragrammicus
Euroleon_nostras
Macronemurus_sp
Neuroleon_sp
Solter_liber
Megistoleon_ritsemae
Myrmeleon_formicarius

0.2

Figure S$11: Phylogenetic tree that resulted from the unpartitioned phylogenetic analysis of the amino-acid supermatrix E-90 when using the site-heterogeneous
PMSF mixture model (JTT+C60+F+G).
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Figure S12: Phylogenetic tree that resulted from the unpartitioned phylogenetic analysis of the amino-acid supermatrix E-90 when using the site-heterogeneous
PMSF mixture model (LG+C60+F+G).
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Figure S$13: Phylogenetic tree that resulted from the unpartitioned phylogenetic analysis of the amino-acid supermatrix E-95 when using the site-heterogeneous
PMSF mixture model (JTT+C60+F+G).
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Figure S14: Phylogenetic tree that resulted from the unpartitioned phylogenetic analysis of the amino-acid supermatrix E-95 when using the site-heterogeneous
PMSF mixture model (LG+C60+F+G).
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Figure S15: Phylogenetic tree that resulted from the species-tree analysis with ASTRAL when analyzing the gene trees of the amino-acid supermatrix G (see Fig. 2a).
Values on branches correspond to the branch numbers in Table S16. All the different coalescent-based branch statistics are given in Table S16.
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Figure S16: Phylogenetic tree that resulted from the species tree analysis with ASTRAL when analyzing the gene trees of the amino-acid supermatrix H. Pie charts on

branches show quartet support (g1, g2, q3) calculated with ASTRAL.
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Figure S17: Phylogenetic tree that resulted from the species tree analysis with ASTRAL when analyzing the gene trees of the amino-acid supermatrix H. Values on
branches correspond to the branch numbers in Table S18. All the different coalescent-based branch statistitics are given in Table S18.
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Figure S$18: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the amino-acid supermatrix G when calculating

UFB support. Colored circles indicate UFB support based on 1,000 replicates.
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Figure S19: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the amino-acid supermatrix G. Colored circles
indicate branch support based on 10,000 SH-aLRT replicates.
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Figure S20: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the amino-acid supermatrix H when calculating
UFB support. Colored circles indicate UFB support based on 1,000 replicates.
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Figure S21: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the amino-acid supermatrix H. Colored circles
indicate branch support based on 10,000 SH-aLRT replicates.
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Figure S22: Phylogenetic tree that resulted from the species tree analysis with ASTRAL when analyzing the gene trees
of the nucleotide supermatrix G-nt. Pie charts on branches show quartet support (g1, g2, g3) calculated with ASTRAL.
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Figure S23: Phylogenetic tree that resulted from the species tree analysis with ASTRAL when analyzing the gene trees of the nucleotide supermatrix G-nt. Values on
branches correspond to the branch numbers in Table S17. All the different coalescent-based branch statistitics are given in Table S17.
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Figure S24: Phylogenetic tree that resulted from the species tree analysis with ASTRAL when analyzing the gene trees of the nucleotide
supermatrix H-nt. Pie charts on branches show quartet support (q1, g2, q3) calculated with ASTRAL.
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Figure S25: Phylogenetic tree that resulted from the species tree analysis with ASTRAL when analyzing the gene trees of the amino-acid supermatrix H-nt. Values on
branches correspond to the branch numbers in Table S19. All the different coalescent-based branch statistics are given in Table S19.
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Figure S26: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the nucleotide supermatrix G-nt when calculating
UFB support. Colored circles indicate UFB support based on 1,000 replicates.
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Figure S27: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the nucleotide supermatrix G-nt.
Colored circles indicate branch support based on 10,000 SH-aLRT replicates.
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Figure S28: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the nucleotide supermatrix

H-nt when calculating UFB support. Colored circles indicate UFB support based on 1,000 replicates.
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Figure S29: Phylogenetic tree with the highest log-likelihood score that resulted from the partitioned concatenated analysis of the nucleotide supermatrix H-nt .
Colored circles indicate branch support based on 10,000 SH-aLRT replicates.
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Figure S30: Scatter plot of the posterior mean node age estimates from run 1 plotted against the posterior mean node age estimates from run 2 when
including the full set of fossil calibrations.



X120 —f +

X125 — +II 1

X139 — 0 llIIII+IIIl '
X126 —f Il-+lll e

X140 —f i II-III-FI-IIIIIIII e

X147 — ¥ w +

X132 —f «  w @

X167 —

X141 — LTI IIFIII- e

X175 — ane Jlllllllll-l--l "o«

X127 — € ERCERNE T TE T T T R R R

X179 — da Iillllllllll-llrll-l- we

X144 — b0 0 mannmm I-I+Illllllll NN GG B

X168 — E £ weE I l*ll-llll W

X183 —f renm IIIII+III nm o3

X121 — 30 e o e u+--nm--u wm T w en e
X133 — N— e S —
X136 — 3w e e sy --llllll,ll(l:l(!é

X128 — © © " U - 110 L 'JI't'i' € o B
X142 — ¥ L O S R T IIIIII-II-IIIIIIIIII-EIII -

X184 —f EETa] llllll-+--l Illl

X180 — & & ERERTEAOVITE T l{l - --:III [RETEN]

X176  — TR R TTT TR
X204 —| o

X122 — + Eie RN T T f-nl L TR T B R TR i
X185 —f EE N [T . -

X138 — TR T TTC L N TR T ]

X220 — o Illll—+llll

X134 —f R T U ‘lllllllllflllllll}ll-lll e e EL e R |
X129 —f Ba e emnm e

o
o e LT T
-O X124 — —t O - " IllLlllmmll LT R T LRI S L R R
QO  xez — == =
Z X181 — b= T WA RS 0§
X146 — + 4II-I L LT
X200 —f .v CRRERTYIT T T 1T N TR
X148 — # —t—t-at -c:-;: I lII-IlIII-lI-IIIIIl L e
X205 — » EERCRE ] |-—-+||-l n———c® B
X223 — : -m-.—{—.
X123 — € x4 ] LR X IIIlIIIII-IIIIII| UL R TR R TR e R
X143 — c CRCURURR R T T LT DIE TV T T TR e
X177 — b - P
X207 — i a0 ] " g
X137 —f —t amasee -
X186 — EOTS (R SRR NI 0 WNNE WIRONON WO
X169 —f Do w mmsmn s —w
X130 —f : € L R LT T -IIIlI----II ey B
X224 — : ©ouoa ..-.---I—.-.-...n e
X208 — + [T Y l+-- (L TTORRt
X135 — oM o I-I-IIIIIIIII+IIIIIIIIJI [ T
X226 — e N TR l*ll I o
X131 — ¥ " Xe
X209 —f (N I om0
X221 — . O I ST BN R LRI TR B TR TR T T L T T TR TR
X170 — R T T -
X228 — - .-u-.——}-.—.-mu >
X212 — (] 20000 - - LT
X187 — : ) o w1 ———————

I I I I I : I I I I
400 350 300 250 200 150 100 50 0

Million years ago (Mya)

Figure S31: Beanplots of posterior median node age estimates of each meta-partition

from run 1 and run 2 when using all fossil calibration points. The medians of posterior ages

from run 2 are ploted in red whereas the medians of posterior ages from run 1 are plotted in blue.
Median node age estimates from run 2 are almost completely overlapping with the medians from
run 1.
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Figure S32: Summarized results of 10,000 stochastic character maps under the

ARD model for the ultrametric tree of Fig. 1 (note that the larva of Lepicerus sp. was
coded as aquatic in contrast to Fig. 4). Colored circles at the tips show the coded state
for each species. Pie charts on internal tree nodes show posterior probabilities of states
at the nodes.
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Figure S33: Summarized results of 10,000 stochastic character maps under the
ER model for the topology and branch lenghts of the coalescent-based species
tree of Fig. 2a (note that the larva of Lepicerus sp. was coded as terrestrial).
Colored circles at the tips show the coded state for each species. Pie charts on
internal tree nodes show posterior orobabilities of states at the nodes



=
[}
T3
2 g v
o c
g @ 2
s = o £
@ D £ 3
3 3 = © £
2 8 5§ v 2 ¢
g g 2 4 8 o )
o 3 8 2 8 £ 8 K
280333 5F ¢ ¢ $
@ S ¢ 3 2 & & 8§ s
< 5 ¢ £ g 8§ & S S S $
3 @ E & S £ 1) S q?’ 5
s % s T L 5 ) Q 9
2 9 T P o &
s € ¢ 5 & @ g &
T ° 3 &5 g S &
Y s & & S § &
© % g 54 S &8
3 g 3 3 ¢ P &
z % 2z ER 5 ¢ &
% % % o5 2z N SIS
° % % % o % Ny I
% 3 3238 % 2 & &
o O S % © 3 D B 5 s 3
%, % % 2L 0 % § 3y
% & o % B 3 Y o b o S
() %, %, 2 0 B R 225 B T & X4
S Ty R %, % % % S & @
Y T Co e @ % B B 3 5 5
oo, B O By % B, S S > ° o
Xe %y %, Sy By % % 5 F s & ¢
o 2 ey @y % % S&E &
0 %y, %, S 2 SIS S
o e, Oy oo, % %, . & & &
Uy Q//ab %, O C & 6{‘7"‘-1 © & & &°
2 %, & © S
A, gy, o, A, NE AR & )
Se Z s s , & & N & o Q&
Sy L S & ° P 9 2©
et CONS / NI o o o
0y, g > & & P o
Q ) S 'S e\ W .
ety el 3 ° W o e
c hry . 29 2%
Mo & o oo
Per, line, 0 oo e© s
ey, Ca, g, \3 @
- - " o
0 6. 20 woeo”
g’acl'// © sP
s
e
N\al‘»“’“e
‘~h>,mo\em'\s¥J
S Sisyra Nigra gy, Dlar g, thers®
. ro;, "
"SY1a termingjis Ccicys, Dendroleo” P2 tsemae
Nevrorth, Megistoleon itsema
orthus apatel:
Pateliog icari
. rius
O_Sm_ylus fulvicephalys, Myrmeleon forme
Semidalis aleyrodiformis er&h d Solter liber
X " B ——( redo koehlerj
ntzia psociformis i n
Conwe p — “0tesia vestajis
Goniopteryx sP Nasgy ,gfpfgellifera
3 Vityjn-c9Nath
o X Penp; 108 s,
ConioptenyX pygmae Sialis \utarial Nnis altato,
B N
5 5P X
" U
g0 E ‘ vor
e oaes P Yoren "Matys
a0 %o 00, 61y 177 'S fe,
0%, e, 0y es ar
%ty Vi % Yo i o
7233 a,;la o/-ad ae,] . Ul »
=4 > N\ " e, sty oS
GO ket 3% “ S
o 3R %, 35, % ey,
Re o <® R %2 %% 7
GO (% o Na \ 53%% NS, 2 0, O, e
oo o o Z@8%5% % &%, %5, %, T, Bs
S & oS oF 3 2973 %% 7, > %4 %,
( X & a D% > ® S
e 2% 4 %0 s P
oo «® ‘(\06} »faQ\Q > ¢ E 2%¢2 @O%‘ R ’
°¢ X RS & 2 = 225 2% B O %,
& (O @ E e Sx® T2 ZEG % 2%,
¥ ox'bQ °c§\\\°\> 38< m%%%%% 6/6
& o @ L 833 % %% % :
9$© > & o O & gL 2% % 0
F T IFLS £33 %% %%
& & S 6§, S EE =g & %G v B
F T E T T - 82 ¢ % %
F P e e L b o @ F c % ) . %o
& F KoL $ s& 8 3 % ¢
S SO s5dl355 2
. = @
VNS L9508
> @ § o o 5 <
] O § S o0 £§S
¢ § §F S s T E g 5
§ 8 oS53 F¢ g € 3
O EFFLF e e 258
9 s 5 € o 2
%) s § 9 8 B
g s 5 B
S & S
g 8 £ 3
® aquatic & £

@ terrestrial

Figure S34: Summarized results of 10,000 stochastic character maps under the
ARD model for the coalescent-based species tree of Fig. 2a (note that the larva of
Lepicerus sp. was coded as aquatic). Colored circles at the tips show the coded
state for each species. Pie charts on internal tree nodes show posterior probabilities

of states at the nodes
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Figure S35: Rectangular Alistat heatmap showing pairwise alignment completeness scores for all species included
in supermatrix A. Values closer to 1 indicate higher completeness scores for the pairwise sequence comparisons.
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Figure S36: Rectangular Alistat heatmap showing pairwise alignment completeness scores for all species included
in supermatrix B. Values closer to 1 indicate higher completeness scores for the pairwise sequence comparisons.
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Figure S37: Rectangular Alistat heatmap showing pairwise alignment completeness scores for all species included
in supermatrix C. Values closer to 1 indicate higher completeness scores for the pairwise sequence comparisons.



Tribolium_castaneum =0.0
Harpegnathos_salator I =0.
Apis_mellfera I
Nasonia_vitipennis

Protonarmes anpete ol <0.1

Tonovedn koenen m <0.2

O ecana. sombios J;. <0.3
Ghssioa sk 7# <04

4 5 <0.5

P
‘Ascaiaphidas_sp <0.8
Nevrorthus_apatsios
Pseudimares_aphrodite <0.9
ot
Dichrostigma_favipes <1.0
Siyra taminals
Bubopis andromache

Chauliodes_sp
Micromus_variegatus
Aleochara_curtula
Turcoraphidia_amara
Trichocera_saltator
Hydroptila_sp
Cotesia_vestalis
Subilla-sp
Osmylus_fulvicephalus.
Corydalus_comutus
Raphidia_mediterranea
Lepicerus_sp

D teryx_phalaenoides
\_prasinus
Eumantispa_harmandi
Micromus_lanosus
Ceratophylus_galinae
[ felis
Hemerobius_nitidulus
Phasostigma_major
Chrysopa_phyllochroma
sororcula
Boreus_hyemalis
Wesmaelius_ravus

Conwentzia_psociformis
Sisyra_nigra
Crocinae_sp

Nemophora_degeerella
Sialis_fuliginosa
Chrysopa_dorsalis
Sialis_lutaria
Hemerobius_handschini
Mantispinae_sp
Dendroleon_pantherinus
Nodalla_sp
Panorpa_vulgaris
Dilar_turcicus
Inocelia_japonica ||
Distoleon_t
Phasostigma_divina_divina
Hemerobius_marginatus
Euroleon_nostras.
Corydalidae_sp
Cunctochrysa_albolineata
Inocellia_orassicornis
Podallea_sp
Coniopteryx_pygmaea
maculicollis
Hemerobius_stigma
Suarius_sp
Hemerobius_pini
Chrysopa_pallens

ganus
Hemerobius_humulinus.
Megalomus_tortricoides.
Chrysopa_perla

Stylops_meitae
Polyommatus_icarus
Neuroleon_sp

Gyrinus_marinus

Xenos_vesparum
Chrysopa_formosa
Omatoraphidia_flavilabris.
Coniopteryx_sp

Soter_liber

Nemoptera_sinuata
Pseudomallada_flavifrons_flavifrons.
ventralis

Xanthostigma_gobicola

_elegans

Hemerobius_micans.
Hypochrysa_elegans
Fibla_maclachiani
Myrmeleon_formicarius
Zygaena_fausta
Megistoleon_ritsemae

punctatus,

Peyerimhoffina_gracilis

Parvoraphidia_microstigma

Negha_s
Palpares _libelluoides.
qulla_sp
Dyseriocrania_subpurpurella
Nineta_palida
Megalithone_tilyardi
Halter_nutans
Carabus_granulatus
Semidalis_aleyrodiformis

Figure S38: Rectangular Alistat heatmap showing pairwise alignment completeness scores for all species included
in supermatrix D. Values closer to 1 indicate higher completeness scores for the pairwise sequence comparisons.
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Figure S39: Rectangular Alistat heatmap showing pairwise alignment completeness scores for all species included
in supermatrix E. Values closer to 1 indicate higher completeness scores for the pairwise sequence comparisons.
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Figure S40: Rectangular Alistat heatmap showing pairwise alignment completeness scores for all species included
in supermatrix F. Values closer to 1 indicate higher completeness scores for the pairwise sequence comparisons.
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Figure S41: Rectangular Alistat heatmap showing pairwise alignment completeness scores for all species included
in the RCFV-corrected version of supermatrix E. Values closer to 1 indicate higher completeness scores for the pairwise
seguence comparisons.
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Figure S42: Alistat heatmap showing pairwise alignment completeness scores for all species included
in the decisive version of supermatrix E. Values closer to 1 indicate higher completeness scores for the pairwise
sequence comparisons.
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Figure S43: Rectangular Alistat heatmap showing pairwise alignment completeness scores for all species included
in supermatrix D-nt. Values closer to 1 indicate higher completeness scores for the pairwise sequence comparisons.

<1.0



Tribolium_c
hrysopa_dorsalis
eudomallada_flavifrons_flavifrons
Hemerobius_handschini

 vitripennis
iopte

Peyerimhoffina_gracilis
rydalus_comutus
loraphidia_sororcula
Aedes_aegypti

[
Omatoraphidia_flavilabris.
Neoherme
Hemerobius_humuli
Hemerobius_pini
Pseudomallada_prasinus

Lepicerus_sp
Palpares_libellulcides

Osmylus_fulicep
Aleoch
Drepanepten

\_formicarius
_mediterranea
toleon_tetragrammicus.

atophyllus_gallinae

Polystoec!
Nor s
Dendroleon_pantherinus
Neuroleon_sp
Subilla_sp

Dichr
Hemerobius_m:
Tenthre
Phaeostigma,

Venu
Wesmaelius_concinnus
confinis

pis
Megalomus_torticoides.
Sisyra_terminalis
Conwentzia_psociformis
rania_subpurpur
Conioptery aea
Carabus_granulatus
Parvoraphidi ma
Fibla_maclachiani

Boreus_hyemalis
orpa_vulgaris
Turcoraphidia_amara
Corydalidae_sp
Nineta_palida
Hemerobius_nitidulus
c s

Figure S44: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests in
supermatrix A. Darker boxes indicate lower p-values and thus larger deviation from evolution under SRH condition
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Figure S45: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests in
supermatrix B. Darker boxes indicate lower p-values and thus larger deviation from evolution under SRH conditions.
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Figure S46: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests in
supermatrix C. Darker boxes indicate lower p-values and thus larger deviation from evolution under SRH condition
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Figure S47: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests in
supermatrix D. Darker boxes indicate lower p-values and thus larger deviation from evolution under SRH conditions.
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Figure S48: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests in
supermatrix E. Darker boxes indicate lower p-values and thus larger deviation from evolution under SRH conditions.
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Figure S49: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests in
supermatrix F. Darker boxes indicate lower p-values and thus larger deviation from evolution under SRH conditions.
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Figure S50: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests in
in the RCFV-corrected version of supermatrix E. Darker boxes indicate lower p-values and thus larger deviation from evolution
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Figure S51: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests in
in the decisive version of supermatrix E (supermatrix E-decisive). Darker boxes indicate lower p-values and thus larger deviation
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Figure S52: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests when
considering only the first codon positions in the corresponding nucleotide matrix of supermatrix D. Darker boxes indicate lower p-values and

thus larger deviation from evolution under SRH conditions.
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Figure S53: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests when

considering only the second codon positions in the corresponding nucleotide matrix of supermatrix D. Darker boxes indicate lower p-values
and thus larger deviation from evolution under SRH conditions.
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Figure S54: Full rectangular heat map calculated with SymTest showing p-values for the pairwise Bowker's tests when
considering only the third codon positions in corresponding nucleotide matrix of supermatrix D. Darker boxes indicate lower p-values and thus
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Figure S55: Cladogram showing the phylogenetic relationships that resulted from the analysis of

supermatrix E. Values on nodes correspond to the node number IDs in Tables S11-S15.

Time calibrated nodes are shown in red. The numbers of the calibrated nodes correspond to the numbers of the
fossils in Table S8 and in Figure 1 of the main text.
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Figure S56: Scatter plot of the mean posterior node age estimates plotted against the 95 % higher posterior
density Cl-width of each node. The results from the first run with the approximate likelihood method and by including all
fossil calibrations are plotted in blue. The results from the run without using the data (marginal prior) are plotted in red.



