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Supplementary Information IV

The osteology, taxonomy, and phylogenetic affinities of the Early Jurassic plesiosaur Lusonectes sauvagei

Sven Sachs and Daniel Madzia

Figure S1. Parsimony analysis using equal weights, utilizing the ‘conservative’ operational taxonomic unit of Lusonectes sauvagei. Strict consensus tree. Numbers on nodes show Bremer support values.
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Figure S2. Parsimony analysis with implied weighting (K = 9), utilizing the ‘conservative’ operational taxonomic unit of Lusonectes sauvagei. Strict consensus tree.
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Figure S3. Parsimony analysis with implied weighting (K = 9), utilizing the ‘conservative’ operational taxonomic unit of Lusonectes sauvagei. Symmetric Resampling.
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Figure S4. Parsimony analysis with implied weighting (K = 15), utilizing the ‘conservative’ operational taxonomic unit of Lusonectes sauvagei. Strict consensus tree.
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Figure S5. Parsimony analysis with implied weighting (K = 15), utilizing the ‘conservative’ operational taxonomic unit of Lusonectes sauvagei. Symmetric Resampling.
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Figure S6. Parsimony analysis using equal weights, utilizing the ‘experimental’ operational taxonomic unit of Lusonectes sauvagei. Strict consensus tree. Numbers on nodes show Bremer support values.
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Figure S7. Parsimony analysis with implied weighting (K = 9), utilizing the ‘experimental’ operational taxonomic unit of Lusonectes sauvagei. Strict consensus tree.
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Figure S8. Parsimony analysis with implied weighting (K = 9), utilizing the ‘experimental’ operational taxonomic unit of Lusonectes sauvagei. Symmetric Resampling.
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Figure S9. Parsimony analysis with implied weighting (K = 15), utilizing the ‘experimental’ operational taxonomic unit of Lusonectes sauvagei. Strict consensus tree.
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Figure S10. Parsimony analysis with implied weighting (K = 15), utilizing the ‘experimental’ operational taxonomic unit of Lusonectes sauvagei. Symmetric Resampling.
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L values, 1000 replicates, cut=1 (tree U) - symmetric Resampling (F=353)

Neusticosaurus_pusillus
Nothosaurgs. marchicus
Augustasaurus_hagdorni
Pistosaurts fongaevus
Yunguisauras liae
Bobosauris forojuliensis
Rhaeticosaurus_mertensi
[ Anningasaura_lymense
rminisalrus_schuberti
—— Plesiopharos_moelensis
[ Attenborosarus conybear
Usonectes”sauvager
29T Thalassiodiacon. hawkinsii

Eoplesiosaurus_antiquior
5T pidsiosaurus.dolichadeirus

Hauffiosaurus_longirostris
'97—';: Hauffiosaurus_zanoni
Hauffiosaurus_tomistomimus
Westphaliasaurus_simonsensii
Eretmosaurus_rugosus
Microcleidus_tournemirensis
Seeleyosaurus_SMNS_12039
Seeleyosaurus_MB_R 1992
Miorocleidus_homalospondylus
Microcleidus_brachypterygits
Stratesaurus_taylori
Macroplata_tenuiceps
Avalonnectes_arturi
Archasonectrus fostratus
4+ [ Atychodracon_megacephalus
gt:/ryc\‘e\dusra_rcua 3 i
orealonectes_russelli
e — Maresaurus_coccai

MeyerasaurGs_viotor
Rhomaledsaurus_thortoni
Rhomaleosaurus_zetlandicus
Rhomaleosaurus_cramptoni
Cryonectes_neustriacus

Anguanax_zignoi
Marmornectes_candrewi
Pliosaurts_andrewsi
Lo [~ Simolestes_ vorax
[——Peloneustes_philarchus
Makhaira_rossica
Liopleurodon_ferox
Acostasaurus_pavachoguensis
Kronosatirus_boyacensis
Luskhan_itilensis
Kronosailrus_queenslandicus
Sachicasaurus_vitae
Stenorhynchosaurs_munozi
QM_F51291

Megacephalosaurus_eulerti
DORK G 12
Brachatichenius_MNA_V9433
Brachauchenius_lucasT
Gallardosaurus_iturraldei
Pliosaurus_patagonicus
Pliosatirus_almanzaensis
Pliosaurus_rossicus
Pliosaurus_irgisensis
Pliosaurus_brachyspondylus
Pliosaurus_macromerus
Pliosaurus_brachydeirus.
Pliosaurus_westburyensis
Pliosaurus_kevani
Pliosaurus_of_kevani
Pliosaurus_carpenteri
Pliosaurus_funkei
P_wildi_MH7
P_wildi_SMNS_16812
Franconiasaurds_brevispinus
Plesiosaurus_manselii
[ _Pantosaurus striatus
Cryptoclidus_eurymerus
'9—';: Tatenectes_laramiensis
Kimmerosaurus_langhami
65— Tricleidus_seeleyi
*-L;_: Piorgcleidus_beloclis
Muraenosalirus_leedsii
Djupedalia_engeri
Ophthalmothule_cryostea
Spitrasaurus_spp.
Abyssosaurus_nataliae
Colymbosaurus_svalbardensis
Colymbosaurus_megadeirus
Lagenanectes_richterae
Eromangasaurus_australis
Callawayasaurus_colombiensis
Wapuskanectes_Betsynichollsae
Speeton_clay_plesiosaurian
Futabasaurus_suzukii
Hydrothefosaurus_alexandrae
Tuarangisaufis_keyesi
Styxosaurus_sriowii
Nakonanectés_bradti
Thalassomedon_haningtoni
Libonectes_morgani_composite_SK
Elasmosaurus_platyurus.
Albertonéctes_vanderveldei
Terminoniatator_ponteixensis
Hydralmosaurus_serpentinus
Kawanectes_lafquenianun
Mauisaurus Thaasti
Vegasaurus_molyi
Zarafasaura_oceanis
Aristonectes_quiriquinensis
Aristonéctes_parvidens
Kaiwhekea_Ratiki

Brancasaurus_brancai_composite_
Nicfiollssaura_borealis
VeclocleTdus_pastorum
Umoonasaurus_demoscyllus
Leptocleidis_superstes
Leptocleidus_capensis
Edgarosaurus_muddi
Manemergus_anguirostris
Palmulasaurds_quadratus
Thillua_longicollis
Pahasapasaurus_haasi
Sulousuchus_erraini
Richmofd_pliosaur
Plesiopletirodon_wellesi
Dolichorhynchops_tropicerfsis
Egpolycalylus_rankin
Polycotylus_Ifipinnis
Mauriciosatius_fernandezi
Trinacromerum bentonianum
Dolichorhynchops_osborni
Dolichorhynchiops_herschelensis
Georgrasalirs penzensie
olichorhiynchops_ROM_29010
Dolichorhynchops bonnéri





image1.png
Bremer supports (irom 480521436 trees, cut V)

Neusticosaurus_pusillus

Nothosaurtis_marchicus

Augustasaurus_hagdorni

Pisfosaurus_longasvus
Yunguisaurds_liae
Bobosaurus_forojuliensis

Anningasaura ymense

lacropiata_tenuiceps

Avalonnectes_arturi
‘Atychodracon_megacephalus
Eurycleidus_atcuatus
Archaeonectius_rostratus

Meyerasatirus._victor
Boréalonectes_russelli
Maresaurus_caccal
Rhomaleosaurus_thorntoni

Rhomaleosaurus_zetlandicus
Rhomaleosaurus_cramptoni
Arminisaurus_schuberti
‘Aftenborosatius_conybeari
Cryonectes_neustriacus.
Rhaeticosairus_mertensi
Pliosaurus_patagonicus
Pliosaurus_almanzaensis
Makhaira_ossica
Anguanax_zignoi
Liopleuroddn_ferox
Pliosaurus_andrewsi
Pliosaurus_rgisensis
Pliosaurus_rossicus
Gallardosarus._iturraldei
Pliosaurus_kevani
Pliosaurus_of_kevani
Pliosaurus_brachyspondylus
Pliosaurus_macromerus
Pliosaurus_brachydeirus
Pliosaurus_westburyensis
Simolestes_vorax
Peloneustes_philarchus
Marmomectés_candrewi
[+ Pliosaurus_carpenteri

Pliosaurus_funkei

Hauffiosautus._longirostris

Hauffiosaurus_zanoni
Hauffiosaurus_tomistomimus
Acostasaurus_pavachoquensis

Kronosatirus_boyacensis
Sachicasaurds_vitae
QM_F51291
Brachauchenius_MNA_V9433
Brachauchenius_lucasi
Negaephalosalius_eulert
DORK_G 1 2

[T

i

Kronosauius. queenslandicus
Luskha_tilensis
Stenorhynchosaurus_munozi
Stratesaurus_taylori
Lusonecles_sauvagei
Thalassiodracon_hawkinsii
Eoplesiosaurus_antiqiior
Plesiopharos_moelensis
lesiosatrus_dolichodeirus
Eretmosaurus_rugosus
Westphaliasaurus_simonsensii
icrocleidus_tournemirensis
Seeleyosaurus_SMNS_12039
Seeleyosaurus_MB_R 1992
Microcleidus_homafospondylus
Microcleidus_brachypterygius
P_wildi_SMNS_16812
P wildi_MH7
Franconiasaurus_brevispinus
Plesiosaurus_manselii
Pantosaurus _striatus.
Abyssosaurus_nataliae
Colymbosaurus_svalbardensis
Colymbosaurus_megadeirus
Picrocleidus_beloclis’
Muraenosatirus._leedsii
Tricleidus_seeléyi
“Dijupedalia_engeri
Ophifiaimothule_cryostea
Spitrasaurus_spp
Cryptoclidus_eurymerus
Tatenectes_laramiensis
Kimmerosatrus_langhami

— Lagenanectes_richterae
Eromangasaurus_australis
Callawayasaurus_colombiensis
Wapuskanectes_betsynichollsae
Speeton_clay_plesiosaurian
Futabasaurus_suzukii
Vegasatius_molyi
Kawanecteslafquenianum
Zarafasaura_oceanis
Tuarangisaurus_keyesi
Terminonatator ponteixensis
Styxosaurus_siowii
Mauisaurus_haasti
Hydralmosalrus_serpentinus
Elasmosaurus_platyurus
Albertonectes vanderveldei
Nakonanectes_ bradi
Hydrotherosatius_alexandrae
Thalassomedon_haningtoni
Libonectes_morgani_composite_SK
Afistonectes_quiriquinensis.
Aristongctes parvidens
Kaiwhekea_Ratiki
Brancasaurus_brancai_composite_
VecTocleidus_pastorum
Nichollssaura_borealis
Umoonasauriis_demoscyllus
Leplocleidiis_superstes
Leptocleidus_capensis
Edgarosaurus_muiddi
Palmulasaurus_quadratus
Pahasapasaurus_haasi
Thiliua_longicollis
Slousuchus_erraini
Richmond_pfosaur
Plesiopleutodon_wellesi
Manemergus_anguirostris
lauriciosaurus_femandezi
Trinacromerum_bentonianum
Dolichorhynchaps_tropicensis
Eopolycaiylus rankim
Polycotylus_iafipinnis
Dolichorhynchops_osGorni
Dolichorhynchops_herschelensis
Dolichorhynchops_ROM_29010
Georgasaurus_penzensrs
Dolichorhynchéps, bonneri





image2.png
lrict consensus of 96957 trees (U taxa excluded)

Neusticosaurus_pusillus,
Nothosaurlis_marchicus
Yinguisaurus liae

Pistosaurus_lofigaevus
Bobosaurus_forojuliensis
Anningasaura_lymense

Rhaeticosaurus_mertensi

‘Augustasaurus_hagdorni

lacropiata_tenuiceps
Stratesaurus_taylori
Avalonriectes._arturi

Atychodracon_megacephalus
Eurycleidus_arcualus
Meyerasauris_victor
Boréalonectes_russelli
Maresaurus_coccai
Archaeonectius_rostratus
Rhomaleosaurus_cramptoni
Rhomaleosaurus_thorntoni
Rhomaleosaurus_zetlandicus
Lusonectes_sauvagei

Thalassiodracon_hawkinsii

Hauffiosaurtis_zanoni
Hauffiosaurus_fomistomimus
Hauffiosaurus_longirostris
Arminisaurus schuberti

Cryonectes_neustriacus

Anguanax_zignoi

Marmornectes_candrewi
PeloneusTes_philarchus

Pliosauus_andrewsi

Simolestes_vorax
Gallardosaurus_turraldei
Liopleurodon_ferox

Pliosauris_patagonicus
Pliosaurus_almanzaensis
Pliosaurus_irgisensis
Pliosaurus_rossicus
Pliosaurus_brachyspondylus
Pliosaurus_macromerus
Pliosaurus_brachydeirus
Pliosaurus_westburyensis

Pliosaurus_kevani

Pliosaurus_cf_kevani
Pliosaurus_carpenteri
Pliosaurus_funkei
Makhaira_rossica
Luskhan_itllensis

Accstasaurus_pavachoguensis
Kronosaurus_boyacensis
QM _F51291

Brachauchenius_MNA V9433
Brachauchenius_lucasi
Megacephalosatirus._eulerti
DORK G 1.
Kronosauius_ queenslandicus
Sachicasaurus_vitae
Stenorhynchosaurus_munozi
Aftenborosaurus_conybeari
Eoplesiosaiiius_antiquior
Plesiosaurlis_dolichodeirus
Plesiopfiaros_moelensis
Westphaliasaurus_simonsensii
retmosaurts_rugosus
Microcleidus._tournemirensis
Seeleyosaurus_SMNS_12039
Seeleyosaurus_MB_R 1992
Microcleidus_homalospondylus
Microcleidus_brachypterygius
P_wildi_SMNS 16812
= Pwildi_MH?
Franconiasaurus_brevispinus
Plesiosaurus_manselii
Pantosaurus_striatus
Abyssosaur’s_nataliae
Colymbosaurus_svalbardensis
Colymbosaurus_megadeirus
Picrodleidus_beloclis
Muraenosauifus_leedsii
Tricleidus_seeleyi
Djupedalia_engeri
Ophtiaimothule_cryostea
Spitrasaurus_spp
Cryptociidus._eurymerus
Tatenecles_laramiensis
Kimmerosaurus_langhami

[~ Lagenanectes_richterae
Eromangasaurus_australis
Wapuskanectes_etsynicholisae
Speeton clay_plesiosaurian
Callawayasaurus_colombiensis
Futabasaurds_suzukii
Nakonanectes_bradti
Thalassomedon_haningtoni
Libonectes_morgani_composite_SK
Tuarangisatirus_key@si
Styxosaurus_sriowil
Terminonatafor_ponteixensis
Elasmosalirus_platyurus
Hycramosatrts serpentius
Albertonectes_vanderveldei
Hydrotherosaurus_alexandrae
Vegasaurus_molyi
Kawanectes”lafquenianum
Mauisatirus_haasti
Zarafasaura_oceanis
Aristongctes_quiriquinensis
Aristongotes_parvidens
Kaiwhekea_atki

Brancasaurus_brancai_composite
Veclocleidus_ pastorum ~
Nicholissaura borealis
Umoonasauriis_demoscyllus
Leptocleidiis_superstes
Leptocleidus_capensis
Edgarosaurus_muddi
Paimulasaurus_quadratus
Pahasapasaurus_haasi
“Thiliua_longicollis
Stlousuchus_erraini
Richmond_pliosaur
Plesiopleurodon_wellesi
us_anguirostris
tiacromerum_bentonianum
Dolichorhynchops_tropicensis
Ecpolycotyus rankin
Polycotylus_iaipinnis
Mauriciosaurus_femandezi
Dolichorhynchops_osborni
Dolichorhynchiops_herschelensis
Dolichorhynchops_ROM_29010
Georgiasaurus_pénzensis
Dolichorhynchaps. bonneri

Manemer




image3.png
GC values, 1000 replicates, cut=1 (tree 0) - Symmetric Resampling (F=33)
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