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Supplementary Information
Supplementary information include:

e Maximum Parsimony sensitivity test

e Bayesian Inference sensitivity test

Supplementary figures

The supplementary figures include:

e Figures S1-S4: trees from sensitivity tests
e Figures S5-S13: strict consensus trees from Implied Weight analyses (K3-K11)
e Figure S14: maximum compatibility tree (MCT) of the non-clock Bayesian inference analysis.

e Figure S15: morphological trends within the carpus of Iguanodontia.



Maximum Parsimony sensitivity test

To test the stability of our topology, we assessed the completeness index of each taxon present in the matrix,
scored as:

number of scored characters for certain taxon/total number of characters * 100

We then removed the taxa <30% complete and we run a tree search in TNT v 1.6 (Goloboff & Morales 2023).
A heuristic search with 1000 replicates was performed, keeping 10 trees per replicate. To better explore the
tree space, the trees found with the initial search were subjected to another round of Tree Bisection
Reconnection (TBR). We ten calculated a strict consensus tree from the MPTs obtained. The general topology
is consistent with the result presented in the manuscript and previous iteration of the this dataset (Xu et al.
2018; Lockwood et al. 2021; Rotatori et al. 2025).

The taxa removed are: Dakotadon lakotaensis, Batyrosaurus rozhdestvenskyi, Magnamanus soriaensis,
Valdosaurus canaliculatus, Lanzhousaurus magnidens, Morelladon beltrani, Delapparentia turolensis, SHN
Specimen, FEousdryosaurus nanohallucis, Oblitosaurus bunnueli, Draconyx loureiroi, Penelopognathus

weishampeli.
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Figure S1: strict consensus tree of the sensitivity test of Maximum Parsimony. Number below branches

indicate Bremer Support.



Bayesian Inference sensitivity tests

To test the robustness of our results, we performed three additional clock analyses, adopting alternative clock
priors and models. We conducted one additional morphoclock analysis following Lee et al. (2014) and two
separate Fossilised Birth-Death (FBD) model analyses (Gavryushkina et al. 2014). The model choice for
characters and the corresponding priors were kept unchanged.

The original morphoclock analysis used tip calibrations under an Independent Gamma Rates (IGR) clock
model with a normal (0.01, 0.1) clockrate prior.

In the modified morphoclock analysis, we included a soft upper bound (210-215 Ma) consistent with the
stratigraphic range of Ornithischia (Baron 2019; Fonseca et al. 2024) . The clock-rate prior was derived from
the non-clock analysis by dividing the median tree length in substitutions (from posterior trees) by the mean
tree age based on the root prior distribution (7.86/215 = 0.04), following Simoes et al.(Simdes et al. 2020a, b).
Rates were modelled under a log-normal distribution, with the mean set to the non-clock tree estimate (0.04,
In = -3.2188), and the exponent of the mean (e = 1.040) used to provide a broad standard deviation.
Two FBD analyses were also performed, both sampled under a diversity strategy to maximise the probability
of modern taxon sampling (using a “dummy” taxon) and corrected to avoid the sampled-ancestor option. The
first FBD analysis retained the clock priors from the initial morphoclock analysis, whereas the second adopted
those from the modified morphoclock version.

Each analysis used a total of 50-80 million generations (ngen=50000000/ ngen=80000000), with a relative
burn-in of 25% of the sampled trees (relburnin=yes burninfrac=0.25). The Markov chain Monte Carlo
(MCMC) results were logged and sampled every 10,000 generations (printfreq=10000 samplefreq=10000),
providing a balance between chain mixing and file size. Each analysis was performed using four independent
runs (nruns=4), each composed of four Metropolis-coupled chains (nchains=4) with three heated chains and
one cold chain, and a swap frequency of three (nswaps=3) to enhance mixing efficiency and ensure
convergence among runs. These analyses were run on Mr Bayes on the online resource CIPRES, convergence

was assesses analysing traces via Tracer v.1.7.1 (Rambaut et al. 2018).



Analysis ID Model type Clock Clock rates Tree age / time  Character Sampling Notes /
model prior calibration model strategy References
Morphoclock 1 Morphoclock Independent Normal(0.01,0.1)  Calibrated from Mkv + T (Iset — /
(original (Lee et al. Gamma tips coding=variable
analysis) 2014) Rates (IGR) rates=gamma)
Morphoclock 2 Morphoclock Independent Log-normal: Soft upper bound Mkv + T (Iset — Upper soft bound
(modified) (Lee et al. Gamma mean In=— 210-215Ma coding=variable on tree root age;
2014) Rates (IGR) 3.2188 (= 0.04), (Ornithischia; rates=gamma) Clock rates derived
SD =¢"0.04 = Baron 2019; from non-clock
1.040 Fonseca et al. analysis
2024)
FBD 1 Fossilised Independent Same as Calibrated from Mkv + T (Iset Diversity Sampled-ancestor
Birth-Death Gamma Morphoclock 1 tips coding=variable strategy option disabled;
(Gavryushkina Rates (IGR) (Normal 0.01, rates=gamma) Tree root
etal 2014) 0.1) calibrated; Clock
rates prior not
derived from non-
clock analysis
FBD 2 Fossilised Independent ~ Same as Soft upper bound ~ Mkv + I" (Iset Diversity Sampled-ancestor
Birth-Death Gamma Morphoclock 2 210-215 Ma coding=variable strategy option disabled;
(Gavryushkina Rates (IGR) (log-normal) (Ornithischia; rates=gamma) Upper soft bound
etal. 2014) Baron 2019; on tree root age;

Fonseca et al.

2024)

Clock rates derived
from non-clock

analysis

Table ST1: parameters of the Bayesian Inference analysis used in this manuscript
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Figure S2: Maximum Compatibility Tree (MCT) of the Morphoclock 2 analysis.
Numbers are divergence times in Ma.
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Figure S3: Maximum Compatibility Tree (MCT) of the Fossilised Birth Death Model analysis
1 (FBD1). Numbers are divergence times in Ma.
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Figure S4: Maximum Compatibility Tree (MCT) of the Fossilised Birth Death Model analysis

2 (FBD3). Numbers are divergence times in Ma.
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Figure S5: strict consensus tree of the implied weighting analysis (K3).
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Figure S6: strict consensus tree of the implied weighting analysis (K4).
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Figure S7: strict consensus tree of the implied weighting analysis (K5).
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Figure S8: strict consensus tree of the implied weighting analysis (K6).
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Figure S9: strict consensus tree of the implied weighting analysis (K7).
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Figure S10: strict consensus tree of the implied weighting analysis (K8).
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Figure S11: strict consensus tree of the implied weighting analysis (K9).



Lesothosaurus_diagnosticus
Hypsilophodon_foxii

— lani_smithi

Rhabdodon_spp
_EE Zalmoxes_shqiperorum

Zalmoxes_robustus
— Tenontosaurus_tilletti
— Valdosaurus_canaliculatus
| Dysalotosaurus_lettowvorbecki
Eousdryosaurus_nanohallucis

_E Dryosaurus_altus
— Cumnoria_prestwichii
SHNSpecimen
Camptosaurus_dispar
Oblitosaurus_bunnueli
Uteodon_aphanoecetes

Draconyx_loureiroi

Dakotadon_lakotaensis

Hippodraco_scutodens
lguanacolossus_fortis
Proa_valdearinnoensis
Lanzhousaurus_magnidens
Hypselospinus_fittoni
Bayannurosaurus_petrfectus
— Morelladon_beltrani

-

Brighstoneus_simmondsi
Ouranosaurus_nigeriensis
Mantellisaurus_atherfieldensis

Barilium_dawsoni
Iguanodon_bernissartensis
lguanodon_galvensis
Delapparentia_turolensis
Magnamanus_soriaensis
Jinzhousaurus_yangi
Bolong_yixianensis
Altirhinus_kurzanovi
Equijubus_normani
Penelopognathus_weishampeli
Batyrosaurus_rozhdestvenskyi
Sinindhorna_khoratensis

Probactrosaurus_gobiensis
Eolambia_caroljonesa

Levnesovia_transoxiana
Bactrosaurus_johnsoni
Gilmoreosaurus_mongoliensis
Tethyshadros_insularis
Telmatosaurus_transsylvanicus
Edmontosaurus_regalis
Saurolophus_osborni
Lambeosaurus_lambei
Hypacrosaurus_altispinus

Figure S12: strict consensus tree of the implied weighting analysis (K10).
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Figure S13: strict consensus tree of the implied weighting analysis (K11).
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Figure S14: maximum compatibility tree (MCT) of the non-clock Bayesian analysis. The star symbols indicate
posterior probability values above 50%.
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Figure S15: Examples of morphological trends within Iguanodontia. Unfused carpal elements (A, Uteodon
apahanoecetes holotype, CM 11337), interlocked carpal elements (B Camptosaurus dispar holotype, YPM 1880)
and fused carpus (C, Iguanodon bernissartensis RBINS 05144 01733). Degree of fusion between radiale and
intermedium: suture still visible (Camptosaurus dispar, USNM 6001), suture obliterated (Barilium dawsoni,
NHMUK R2357). Abbreviations: in, intermedium; ra, radiale; ul, ulnare. Scale bars: 5 cm.
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