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Figure S1: Phylogenetic relationships in Odonata recovered using the nucleotide dataset NT2 (right 
panel) and NT123 (left panel); related to figure 1. 
  



 
Figure S2: Phylogenetic relationships recovered using multispecies coalescence method. The 
numbers on the nodes show the gCF/sCF values for the branch leading to the root. Related to figure 1 
and 2.  



 
Figure S3: Placement of the fossils used for divergence time estimation. Fossil species are represented 
in orange. Purple arrows indicate the nodes fossils were placed on. The numbers in purple give the 
upper and lower bounds of the fossils. All fossils were modelled to have uniform distributions. Related 
to figure 3.  
 



 

 
Figure S4: Divergence time estimation results from the “Minus Triassolestidae” scenario. For this we 
used all 17 chosen fossils except the fossil †Triassolestodes asiaticus, which was excluded from the 
calibration set. Blue bars around the nodes represent the confidence intervals recovered around each 
node. Related to figure 4.   
 
 
 



MATRIX
# taxa
# data blocks
# aa sites
IC 74.20%
saturation 91.40%
# partitions with IC=0 none
Ca
Cr_max
Cr_min
% tests p < 0.05
% tests p < 0.0005
% tests p < 0.000005

Table S2: Diagnostics of the final dataset including results obtained from MARE, AliStat 
and SymTest. related to STAR methods.
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Basis: original supermatrix IC0 excluded
SOS (MARE default)

115
2890

824783

AMINO ACID



SOS supermatrix on NUCLEOTIDE SOS supermatrix on NUCLEOTIDE

Basis: original supermatrix IC0 excluded Basis: original supermatrix IC0 excluded

SOS supermatrix 2nd codon position SOS supermatrix all 3 codon position
115 115
2890 2890

824783 2474349

65.49% 65.49%
91.62% 91.62%
28.06% 28.06%
99.05% 99.82%
97.15% 99.42%
95.26% 98.90%



Hypothesis 1: Sister group relationship between Petaluridae and Gomphidae

Original Permutation I: Permutation II: Permutation III:
T1 11.70% 36.30% 30.40% 34.00%
T2 10.10% 31.60% 27.30% 29.10%
T3 78.20% 32.10% 36.00% 36.90%

Original Permutation I: Permutation II: Permutation III:
T1 95.70% 37.90% 37.60% 33.20%
T2 0.00% 28.20% 24.30% 30.70%
T3 4.30% 33.90% 38.10% 36.10%

Hypothesis 3: Aeshnidae is sister group to all remaining Anisoptera

Original Permutation I: Permutation II: Permutation III:
T1 100% 51.80% 41.50% 36.40%
T2 0.00% 22.30% 32.50% 33.60%
T3 0.00% 23.60% 26.00% 30.00%

Hypothesis 4: Corduliidae is sister group to Libellulidae

Original Permutation I: Permutation II: Permutation III:
T1 100% 38.70% 42.10% 39.10%
T2 0.00% 36.30% 29.70% 31.20%
T3 0.00% 25.00% 28.20% 29.70%

Original Permutation I: Permutation II: Permutation III:
T1 1.10% 9.70% 26.90% 66.70%
T2 0.00% 55.90% 57.00% 12.90%
T3 98.90% 34.40% 16.10% 20.40%

Hypothesis 2: Sister group relationship between Cordulegastroidea and Libelluloidea 

Hypothesis 5: Status of Synthemistidae s.l. (sensu Letsch et al., 2016, i.e., GSI-Complex 
sensu Ware et al., 2007)

Table S3: FCLM analysis results for the five relationships tested. Related to STAR methods. 
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Table S4: Fossil calibrations and results of the divergence tim
e estim

ation under three different scenarios. Related to 
STAR m

ethods, figure 3 and figure 4. 
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