Supplementary material 2

Characters used for the phylogenetic analysis
Non-genital characters:
1. Head: (0) prognathous; (1) orthognathous. 

2. Wing membrane: (0) soft; (1) leathery. State 0 is present in I. solariana, M. tortricoides, and all known species of Nevrorthus, Austroneurorthus, and Nipponeurorthus. The wing membranes in the fossil species preserved in amber are – as far as can be seen – also soft, while the condition is uncertain in Pr. dichotoma. Thus far, state 1 is only known in S. yunnanicus and appears to be an apomorphy of this species. 

3. Forewing, costal crossveins: (0) not forked; (1) partly forked. State 0 is present in I. solariana, all species of Nevrorthus, R. relicta, P. bifurcatus, P. hoffeinsorum, P. groehni, P. eocaenus, and E. malickyi. State 1 is present in M. tortricoides, all species of Austroneurorthus, Nipponeurorthus and Proberotha, S. yunnanicus, and B. elegans.
4. Forewing with brown band on distal margin: (0) absent; (1) present. State 1 is present in Ni. tianmushanus, Ni. fasciatus, Ni. damingshanicus and Ni. furcatus. 

5. Number of forewing r-rs crossveins: (0) 2-3; (1) 4 or more. State 1 is present in the species of Austroneurorthus and B. elegans.

6. Larval life-style: (0) terrestrial; (1) aquatic. 

Male abdomen and genitalia:
7. Segment 7: (0) not enlarged; (1) enlarged. State 0 is present in all known species of Nevrorthidae except the Nevrorthus species, in which the male abdominal segment 7 is enlarged. 

8. Ring of glands between segments 7 and 8: (0) absent; (1) present. State 1 is present in N. apatelios, N. fallax, N. hannibal, and N. iridipennis. This ring of glands is not mentioned in the description of N. reconditus (Monserrat & Gavira, 2014), however, deducing from the photographs, we consider that such a ring of glands is present. The ring of glands between segments 7 and 8 is considered an autapomorphy of Nevrorthus.

9. Ring of glands between segments 8 and 9: (0) absent; (1) present.  State 1 is present in the species of Austroneurorthus, Ni. flinti, Ni. fuscinervis, Ni. multilineatus, Ni. pallidinervis, and Ni. punctatus. 
10. Paired eversible sacks ventrally between sternites 6 and 7: (0) absent; (1) present. State 1 is present in the species of Nevrorthus and R. relicta. In Wichard et al. (2009) and Wichard (2016) it is stated that in males of R. relicta the 6th abdominal segment bears two eversible gland tubes ventrolaterally, the 7th segment bears two gland tubes ventrolaterally and in addition dorsolaterally. However, from the photograph of the paratype we consider that the ventrolateral ones are present between segments 6 and 7 and between segments 7 and 8, and the dorsolateral ones are present rather between segments 8 and 9.
11. Paired eversible sacks ventrally between segments 7 and 8: (0) absent; (1) present. State 1 is only known in R. relicta. Concerning characters 10 and 11 it should be noted that these eversible glands can be easily overlooked in other species when they are not active and thus not everted.
12. Tergite 9: (0) not strongly extending ventrad; (1) strongly extending ventrad, and associated with sternite 9, forming a ring. State 1 is probably an autapomorphy of Nevrorthidae, but it is also present in Raphidioptera. 

13. Tergite 9 and sternite 9: (0) not connected; (1) ventrally connected by sclerite clasper. State 1
 is present in 
Raphidioptera, the Nevrorthus species, the Austroneurorthus species, the Nipponeurorthus species, R. relicta, P. bifurcatus, P. hoffeinsorum and P. eocaenus.
14. Sternite 9: (0) not elongated; (1) elongated. State 1 is present in the Austroneurorthus species, the Nevrorthus species, P. bifurcatus, P. hoffeinsorum and E. malickyi.
15. Sternite 9: (0) not amalgamated with gonocoxite complex 10; (1) partly amalgamated with gonocoxite complex 10. State 1 is present in all species of Nevrorthus and Austroneurorthus, and probably in most species from the Eocene Baltic amber based on the illustrations of the male genitalia (see Wichard, 2016).
16. Sternite 9: (0) not dorsoventrally flattened distad; (1) dorsoventrally flattened distad. State 0 is known in the species of Nipponeurorthus, B. elegans and E. malickyi, while state 1 is present in the species of Nevrorthus, Austroneurorthus, Palaeoneurorthus and R. relicta.

17. Sternite 9: (0) not directed posterodorsad; (1) directed posterodorsad. State 1 is present in the species of Nevrorthus, Austroneurorthus, Rophalis, Palaeoneurorthus and Electroneurorthus.

18. Gonocoxite 9: (0) subdistally without inflation or additional lobe; (1) subdistally inflated, usually with additional lobes. State 1 is present in the species of Nipponeurorthus. 

19. Gonocoxite 9 ventrally with a long lobe: (0) absent; (1) present. State 1 is present in the species of Nevrorthus, Palaeoneurorthus and Rophalis. In the latter two fossil genera, there are at least two projections beneath the main part of gonocoxite 9, including one very long and one slightly or much shorter projection. These two projections may be respectively interpreted as an additional projection of gonocoxite 9 (possibly the long one) and the gonapophyses 9 (possibly the short one).

20. Gonostylus 9: (0) articulated; (1) not articulated, but present as apex of gonocoxite 9. State 0 is present in the outgroups and all species of Nevrorthus and Palaeoneurorthus.
21. Gonostylus 9: (0) simple; (1) forked. State 1 is present in some species of Nipponeurorthus, i.e., Ni. fasciatus, Ni. damingshanicus, Ni. furcatus, Ni. flinti and Ni. punctatus.

22. Gonapophyses 9: (0) close to gonocoxite 9, generally located at inner side of gonocoxite 9; (1) distinctly apart from gonocoxite 9, generally present ventrad gonocoxite 9. State 0 is present in the outgroups, Austroneurorthus, Nevrorthus, Nipponeurorthus and Rophalis. State 1 is present in Palaeoneurorthus. 
23. Gonapophyses 9: (0) present as a narrow linear sclerite; (1) present as a small setose lobe; (2) present as an ovoid lobe with several spines; (3) present as a long lobe with acute projections. State 1 is present in Nipponeurorthus, while state 2 is present in Austroneurorthus. In all species of Nevrorthus and Palaeoneurorthus as well as R. relicta, the state 3 is present. 
24. Ectoproct: (0) without caudal processus; (1) caudally processus-like, directed posteriad; (2) caudally processus-like, directed ventrad. State 0 is present in most ingroup taxa, while state 2 is present in Ni. damingshanicus and Ni. tianmushanus. State 1 is present in the outgroup species M. tortricoides.

25. Gonocoxites 10: (0) paired and directed medially; (1) fused as a single sclerite. State 0 is present in the species of Nipponeurorthus and B. elegans, while state 1 is present in the species of Nevrorthus, Austroneurorthus, Palaeoneurorthus, R. relicta and E. malickyi.
26. Gonapophyses 10: (0) present, paired; (1) absent. State 0 is present in the species of Austroneurorthus, Nipponeurorthus, R. relicta and E. malickyi, while state 1 is known in the species of Nevrorthus and Palaeoneurorthus.

27. Gonostyli 11: (0) not present as a median fork; (1) forming a small median fork; (2) forming a broad transverse sclerite. State 1 is present in Nipponeurorthus, while state 2 is present in Austroneurorthus.
Female genitalia:
28. Tergite 8: (0) ending pleurally, with spiraculum free; (1) elongated ventrally, enclosing spiraculum. State 0 is present in A. horstaspoecki, while in other ingroup species with known females state 1 is present.
29. Fused gonocoxites 8: (0) subquadrate, not tapering posteriad; (1) slightly wider than long and tapering posteriad; (2) longer than wide and tapering posteriad. State 0 is present in N. apatelios, N. fallax, and N. iridipennis. State 1 is present in S. yunnanicus, the Austroneurorthus 
species
 and R. relicta. State 2 is present in Nipponeurorthus although females of a few species of this genus are unknown. 
30. Gonostylus 9: (0) present; (1) absent. The gonostylus 9, as a small flatly ovoid processus, is present in S. yunnanicus, Ni. damingshanicus, Ni. fasciatus, Ni. fuscinervis, Ni. multilineatus, Ni. pallidinervis, Ni. punctatus, R. relicta, and Pr. prisca. State 1 is known in Austroneurorthus and Nevrorthus
. 

31. Bursa copulatrix: (0) present as an unpaired sclerite; (1) present with paired, complicate modification. State 1 is present in Nipponeurorthus and Sinoneurorthus, while the other species with this structure have the bursa copulatrix present as an unpaired sclerite. 
�Presence/absence of this character is just unknown due to the preserved condition, i.e. the ventral part of tergum 9 and sternum 9 are covered by the caudal membrane of sternum 8.


�Also present in Electroneurorthus maylickyi (Wichard et al. 2016), in the matrix coded as “?”


�We put additional codes for A. brunneipennis.


� brunneipennis is coded with „?“ in the matrix


�N. hannibal and N. reconditus are coded with „?“ in the matrix.


�We put additional codes for N. hannibal and N. reconditus.





