​Setting Fossil Priors

The fossil Strepsiptera Myrmecolax glaesi [1-3] from Dominican amber (Oligo-Miocene); and Caenocholax groehni [4] from Baltic amber (Eocene) were used to inform the prior distributions of the time to Most Ancient Common Ancestors (tMACA) of extant Myrmecolax+Stichotrema and Myrmecolacidae, respectively.  The mid-Cretaceous (approximately Cenomanian) Burmese fossil: Cretostylops engeli [5] was used to inform the time to Most Recent Common Ancestor (tMRCA) of Strepsiptera.  

Strepsiptera are quite well represented in the fossil record [1-7], compared to some other parasitic groups with much higher species diversity (e.g. parasitic nematodes ≥ 10,500 species [8]; helminths ≥ 40,000 species [9,10]; lice (Phthiraptera) ≥ 3,000 species [11]; fleas (Siphonaptera) ≥ 2500 species [12]). A prior-based approach to date estimation is appropriate in this study because despite the presence of a comparatively rich strepsipteran fossil record, most of the specimens have a very limited morphology and are restricted to 2-3 specific timeframes in geological history, leading to significant uncertainty over their taxonomy and point of calibration. These factors restricted the number of fossils that could be usefully incorporated into the current analysis. For example, fossils like Protelencholax schleei were of such taxonomic uncertainty [1,13] that they could not be sensibly incorporated, despite their potentially central role in calibrating uninformed regions of the Strepsiptera phylogeny. Of the fossils that were used, Caenocholax groenhi is similar to extant Caenocholax species, but exhibits intermediate morphological characteristics, and is therefore most appropriately used to inform the minimum bound of an exponential distribution [14] at the directly ancestral (Myrmecolacidae) node (i.e. the Caenocholax tMACA, sensu [15]. The same principle applies to the incorporation of the fossil Myrmecolax glaesi. On the other hand, Cretostylops engeli is incorporated into the tMRCA that describes the prior distribution of extant Strepsiptera (sensu stricto), because it shares several apomorphies with Strepsiptera s. str [13]. Use of C. engeli to inform the tMACA of Strepsiptera is unsuitable because considerable uncertainty surrounds the strepsipteran sister-group. The resulting exponential distributions were subsequently specified with zero-offsets (in millions of years) of 25, 44 and 93.5. Means were set at 1/10 of the value of zero-offsets, corresponding to 5-95% quantiles of 25.1-32.5 for Myrmecolax+Stichotrema, 44.2-57.2 for Myrmecolacidae and 93.98-121.5 for Strepsiptera s. str.

Analyses were repeated in the 18S rRNA dataset to confirm that the observed pattern of molecular evolutionary rate was not due to unique mitochondrial processes like genetic “draft” [16] and hitchhiking [17]. Mitochondrial and nuclear gene rates can be linked by “compensatory co-adaptation” [18], but the indirect involvement of rRNAs in oxidative phosphorylation pathways makes this process unlikely in this study. 
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