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Fig. 16. Forficula auricularia, musculature for ingestion, 3d-reconstruction. A: dorsal view; B: lateral view. — Different scales.

Potential apomorphies for Dermaptera:

prognathous head position

presence of a gdla

strongly developed dorsal tentorial attachments ‘areas

corpotentorium elongated

coronal and frontal sulci with corresponding strong internal

strengthening ridges

lack of ocelfi

division of the prementum into a basal and a distal sclerite

reduction of the glossae

presence of a bumpulus

10. presence of large distal palpilla on the terminal maxillary and
labial palpomeres

11. stipital ridge divided stipes into three subparts

12. lateral lobes on the distal hypophad/nx

13. origin of M. tentoriohypopharyngealis (Ohy4) on the submentu
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Characters with unclear distribution:

14. dorsal part of the mandibular mola is formed of coalescent
cuticular spines

15. antennal ampulla that are compresed

16. prominent ball-and-socket joint between scapus and pedicellu

17. opening of the salivary duct in the membrane between the

submentum and the maxilla

Potential synapomorphies with Plecoptera and/or Zoraptera:
18. absence of the linguactual tendons and the associated muscle
hypopharyngomandibularis

L might be correlated with prognathism

2 present in fossil dermapterans=(Net al. 2012)

it was discussed whether these lobes might be homologues with the superlinguae of apterygote inse
and Ephemeropteradftam 1959; GLes 1962; Mbutins 1969)

“not i for any other fharficula auricularia

5 present in Forficula auriculariaLabidura riparia and Chelidurella acanthopyg(Bass 1988) but not
studied in any other earwig.

% only reported foForficula auriculariaand Labidura riparia (4oav 1961)

Fig. 17. Summary of the evolutionary conclusions derived from the head morphology. Illustrations provide the position of the characters
(indicated by their number). Solid boxes are external characters while dotted ones imply internal ones. Additional information for each
character is found in the text.

lineages (Fig. 17). A character shared with Plecoptera
(CuisHoLM 1962; MouLIns 1968; BLANKE et al. 2012) and/
or Zoraptera (BEUTEL & WEIDE 2005; MATSUMURA et al.
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2015) is the lack of the linguactual tendons and the as-
sociated muscle M. hypopharyngomandibularis. Both
groups have been considered as potential sistergroups
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Table 3. Proposed homology of the musculature present in dermapterans including the general terminologies of WiprLER et al. (2011) and
v. KELER (1963) and the works of Dorsey (1943), STRENGER (1950), PorHaMm (1959), Kapam (1961), WiprLER (2012) and the present study.
+ : muscle present; — : muscle absent; / : not described in the study; ? : unclear homology.

55 55 g SE < - 8§ | £S5 | =3
£= £ g 3 g 3 g JE SE | g2 | 33
= = = wE | «§ wg | «s | § 8| 3£
M. tentorioscapalis anterior Oan1 1 MF11 'y + / dp.a
M. tentorioscapalis posterior 0an2 2 MF12 5? - + / Ivs
M. tentorioscapalis lateralis 0an3 3 MF13 — — + / —
M. tentarioscapalis medialis 0an4 4 MF14 — — + / —
M. scapopedicellaris lateralis 0an6 9 MF15 — — + / Iv.fl
M. scapopedicellaris medialis Oan7 6 MF16 - - + / dp.f1
M. frontolabralis 0lb1 8 MF1 1 LEM + 4 d.Ir
M. frontoepipharyngalis 0Ib2 9 MF2 2 LDM + 3 v.Ir
M. labralis transversalis 0lb4 — MF55 — — + ? —
M. labroepipharyngealis 0Ib5 7 MF3 - LCM + 1 com.Ir
M. craniomandibularis internus Omd1 N MF33 MA+MB ADM + add.md
M. craniomandibularis externus Omd3 12 MF34 25 ADM + — abd.md
M. tentoriomandibularis lateralis inferior Omd6 14 MF35 26 = + / =
M. tentoriomandibularis medialis inferior Omd8 147 MF36 — — + / —
M. craniocardinalis Omx1 15+16 MF37 6 PPM + / fl.car
M. craniolacinialis 0mx2 19 MF38 9 CLF + / —
M. tentoriocardinalis Omx3 17 MF39 7 SA + / add.car
M. tentoriostipitalis anterior Omx4 18 MF40 8 SA + / add.st
M. tentoriostipitalis posterior Omx5 18 MF41 — SA + / —
M. stipitolacinialis Omx6 20 MF42 10 — + / fl.lc
M. stipitogalealis Omx7 21 MF43 N GF + / fl.ga
M. stipitopalpalis medialis 0mx8+9 — MF44 12 MPE + / Iv.plp
M. stipitopalpalis internus 0mx10 23 MF45 13 MDP + / dp.plp
M. palpopalpalis maxillae primus Om12 2 MF48 / — + / fl2
Omx12 24 MF47
Omx13 25 MF48
M. palpopalpalis maxillae secundus 013 2 MF49 / = + / fl3
i ) ) Omx14 26 MF50
M. palpopalpalis maxillae tertius - % MF51 / — + / fl4
Omx15 21 MF52
M. palpopalpalis maxillae quartus Omscl5 97 MF53 / — + / fl5
M. tentoriopraementalis 0lab 29 MF23 15 LPA + 21 add.pm
M. tentorioparaglossalis 0la6 30 MF24 14 — + 20 l.re.pm
M. submentopraementalis 0la8 28 MF25 16 HDM + 22 m.re.pm
M. praementoparaglossalis 0Ola11 31 MF26 20 PEM+PDM + 29 fl.li
M. praementopalpalis internus 0la13 33 MF27 18 — + — dp.plp
M. praementopalpalis externus 0la14 34 MF28 17 — + 24 lv.plp
M. palpopalpalis labii primus Olab % MF29 / — + ? fl2
0la16 35 MF30
0la17 36 MF31
M. palpopalpalis labii secundus Olal7 % MF32 / = + ? fl.t.plp
M. frontooralis Ohy1 4 MF17 / - + 10 s.dl.ph?
M. tentoriooralis Ohy2 47 MF21 / — + ? —
M. craniohypopharyngealis Ohy3 42 MF18 / - + 19 pr.hyph
M. tentoriosuspensorialis Ohy5 487 MF19 / = + — —
M. praementosalivaris anterior Ohy7 38 MF20 / — + 17 v.dl.slv
M. praementosalivaris posterior 0Ohy8 39 MF22 / — + 18 —
M. oralis transversalis 0Ohy9 67 MF54 / — + 124137 —
M. hypopharyngosalivaris Ohy12 37 — / — + 16 d.dl.slv
M. clypeopalatalis Oci1 43 MF10 / COM + 5-7 dl.cb
M. clypeobuccalis Obu1 44 MF6 / AOD + — —
M. clypeobuccalis anterior Obu? 45 MF7 / MOD1 + 9 dl.b
M. clypeobuccalis posterior 0Obu3 46 MF8 / MOD2 + 1" —
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Table 3 continued.

M. tentoriobuccalis Obu4-6 49-50 / - + 30 -
M. verticopharyngealis Oph1 51 / POD + = d.dl.ph
M. tentoriopharyngealis Oph2+0ph3? 52 / — + — v.dl.ph
M. annularis stomodaei Ost1 68 MF56 / — + 12+13 —
M. longitudinalis stomodaei 0st2 69 MF57 / - + — —

of Dermaptera (see above). Another shared feature of
Plecoptera + Dermaptera is the presence of four extrinsic
antennal muscles (BLANKE et al. 2012). However, this is
likely a plesiomorphic condition which is also found in
the apterygote Zygentoma and Archacognatha (BLANKE
etal. 2012, 2014), and also in the holometabolous Hyme-
noptera (BEUTEL & VILHELMSEN 2007). In the remaining
polyneopterans either M. tentorioscapalis lateralis (Em-
bioptera, Zoraptera, Phasmatodea) or M. tentorioscapalis
medialis (Dictyoptera, Grylloblattodea, Mantophasmato-
dea) are reduced, without a clear phylogenetic pattern. A
character with unclear phylogenetic implications is the
median praemental cleft. It also occurs in Grylloblattodea
(WAaLKER 1931; WiprLER et al. 2011), Mantophasmatodea
(Baum et al. 2007), Dictyoptera (WIPFLER et al. 2012a;
WirrLER et al. 2016), some Orthoptera (Yuasa 1920)
and Zorapera (BEUTEL & WEIDE 2005; MATSUMURA et al.
2015) but is unknown outside of Polyneoptera. However,
its length varies strongly among these groups. In all stud-
ied Dermaptera it reaches the base of the praementum
(Kapam 1961; GiLes 1962), whereas it is restricted to the
distal third in Grylloblattodea (WALKER 1931; WIPFLER et
al. 2011) and the distal two thirds in Periplaneta (WipF-
LER et al. 2016). For a detailed evaluation of this charac-
ter and its variable length a much broader survey would
be necessary.

Our study reveals an impressive number of der-
mapteran apomorphies, clearly outnumbering derived
features occurring in other polyneopteran orders (Fig.
17). The present contribution clarifies important issues
of the dermapteran head morphology. However, it also
underlines the severe lack of information. The detailed
study of more taxa, especially the presumably basal line-
ages Diplatyidae, Pygidicranidae or Karschiellidae, is es-
sential for reconstructing phylogenetic patterns and the
evolution of head structures in Dermaptera.
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