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et al. 2012). No insertions/deletions were detected and sequences were translated to confirm that
there were no stop codons or frame shifts that would indicate the presence of nuclear paralogs. We
examined the relationships of putative Miotopus mtDNA COI haplotypes with respect to Pleioplectron
and other representatives of the New Zealand cave wéta (Allegrucci et al. 2010) using phylogenetic



FITNESS J.L. et al., New Zealand Miotopus cave weéta

(59T-0'¥T) §'ST (S¥T-T'TT) SS'€T (T'TT-¥'8) ¥'6 (0'GT-L€T) S¥T (ww) yibus| Apog
*8v-¥ 8-v-v 9v-v 8-v-v aelq1 saulds [edldy
TTTT TTTT TTOT TTOT Inwiay piw pue 8404 saulds [eaidy

(erG'ss/.)2T (potv's52)9 (p29'83 G TT (potv's8€)L azis a|dwes

'Aou “ds Ispaeyoll SNSIAIP luospny xojdwis

sndoloi sndojoin uonajdoisld uoJos|doiad




European Journal of Taxonomy 468: 1-24 (2018)

several locations on North Island are consistent with Hutton’s description of Miotopus diversus, but
most specimens from South Island represent an undescribed species.

In the OR our phylogenetic analysis of a 1435 bp alignment of mtDNA COI, Miotopus diversus
did not cluster with
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Type material

Holotype
NEW ZEALAND: ¢, from Upper Wanganui (as Pleioplectron diversum) in Canterbury Museum
(Hutton 1897).

Other material
NEW ZEALAND: 1 ¢ from Makaretu, Hawkes Bay (as Miotopus diversus) (Hutton 1898).

Material examined
See Table 2.

Description

Heab. Mostly brown with vertical pale stripes, covered in fine setae, palps light brown with fine setae,
fastigium brown with pale spots on the sides, eyes black and ovoid, antennae long and dark brown. Male
antennae are notably thick, densely clothed in setae and abruptly tapering to a thin thread at the end,
whereas female antennae are narrow and almost uniformly thin from end to end, scape and peduncle
pale (Fig. 5).

THorax. Pronotum with anterior and posterior margins convex, and sides rounded with a slight outward
‘lip’, dark brown-red brown with occasional pale markings (Fig. 6A-B).

Lecs. Moderately long, hind femora shorter than tibiae, coxae and trochanters cream, femora and
tibiae dark brown with cream bands. Fore femora compressed with one prolateral apical spine and one
retrolateral apical spine present, short dark setae present. Fore tibiae with two prolateral and three or
four retrolateral long, pale to transparent, linear spines positioned in the mid to distal portion of the
tibiae. Fore tibiae with two superior apical spines (one prolateral and one retrolateral), pale with dark
tip, almost hidden amongst the setae, two inferior apical spines (one prolateral and one retrolateral),
inferior apical spines longer than superior spines, articulate, pale with dark tip, longer and thicker
than the surrounding setae. Mid femora compressed with one long articulated prolateral apical spine,
one long articulated retrolateral apical spine. Mid tibiae with three or four prolateral and two or three
retrolateral long, linear spines positioned in the mid to distal portion of the tibiae, prolateral linear spines
longer than the retrolateral spines. Mid tibiae with two superior apical spines (one prolateral and one
retrolateral), pale with dark tip, two inferior apical spines (one prolateral and one retrolateral), inferior
spines longer than superior spines, pale with dark tip. Hind femora with one retrolateral apical spine
(sometimes very small), slightly pigmented. Hind tibiae longer than femora with small brown alternate
spines along superior surface (Fig. 9). Hind tibiae with two superior subapical spines (one prolateral and
one retrolateral), two superior apical spines (one prolateral and one retrolateral), spines twice as long
as superior subapical spines, two inferior apical spines (one prolateral and one retrolateral) %5 length of
superior apical spines above, two inferior subapical spines. Tarsi with four segments, 1%t and 2" segment
with a pair of spines on distal end, 1% segment has eight small spines up from the end in alternate
fashion; on the underside of the 1% segment minute brown spinules run up the length of the segment
either side of the tarsal pad. The 2" segment has three minute spines above, 4" segment half the length
of the 1 segment.

AspoMEN. Glossy, brown tones. Short setae covering both tergites and sternites; sternum light brown
colour.

TermINALIA MALE (Fig. 7A-B). Cerci long, round, brown in colour, clothed in setae, styli short, not
extending beyond the end of the subgenital plate. Subgenital plate is a finger-like protrusion.
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TermINALIA FEMALE (Fig. 8A—C). Subgenital plate with three points, the outer two slightly longer than
the middle one. Apex rounded and blunt. Ovipositor reddish-brown with 7-8 teeth on the ventral edge
near at the tip.

Miotopus richardsi sp. nov.
urn:lsid:zoobank.org:act:BFDCEBC5-E058-4362-B5B4-42E3D9FAADSF
Figs 4, 5C, 6C-D, 7C-F, 8D-F, 9, 10C-F

Diagnosis

A medium sized cave wéta found in forested areas of the South Island, New Zealand with a variegated
colour pattern. Similar to Miotopus diversus based on apical spines with the exception of the presence
on hind femora of both prolateral and retrolateral apical spines (n.b. this trait was formerly considered
diagnostic of Pachyrhamma, see Cook et al. 2010). It is easily identified by the very long legs and the
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presence of three pairs of prominent, socketed superior spines on the hind tibiae. Female with subgenital
plate similar to M. diversus, but differs in male genital terminalia. Notably long ovipositor, as long as or
longer than body length (Fig. 10C—F).

Etymology

Named for Aola Richards who studied New Zealand cave wéta and published many important systematic
papers from 1954 until 1972.

Type material

Holotype
NEW ZEALAND: &, adult, Fiordland (FD), Gulliver River, -44.704477, 167.97031, 60 m a.s.l., under
large river boulders in native forest, by hand during night search, Jan. 2014, Tony Jewell leg. (MPN
CW2619; NMNZ Al.035053).

Paratype
NEW ZEALAND: ¢, adult, Brunner (BR), Lewis Pass, Cannibal Gorge, -42.333962, 172.424113,
820 m a.s.l., on rotting tree stump in native forest, with insect net during night search, 24 Apr. 2017,
Danilo Hegg leg. (MPN CW3429; NMNZ Al.035054).

Additional material examined
See Table 3.

Description
MEeasurReMENTS. See Table 1.

Heap. Head slightly variegated colouring with a medium brown and golden light brown; covered in fine
setae; palps are light golden brown and covered with fine setae; fastigium medium brown with minor
golden light brown, with pale spots on the sides; eyes black; antennae long and medium brown with
setae; scape and peduncle light golden brown (Fig. 5C-D).

THORAX

14
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(A, R,
= 74

Fig. 6. Dorsal views of cave wéta in the genus Miotopus Hutton, 1898. A-B. Miotopus diversus (Hutton,
1896). A. Adult ¢, Resolution Bay, Queen Charlotte Sound (MPN CW3601). B. Adult ¢, Camp Bay,
Queen Charlotte Sound (MPN CW3596). C-D. Miotopus richardsi sp. nov. C. Adult ¢, Lewis Pass
(MPN CW3609). D. Adult ¢, Borland Road, Fiordland NP (MPN CW3811). Scale bar =5 mm.

15



European Journal of Taxonomy 468: 1-24 (2018)

(puels| Lemals)

‘ueqo el IS
T8YEMD NdN  SWW®1S 21027dv0z  Uoress WyBIN 8311 UO 0 ey et Gcm_m__mggmv
0w o mmws U mean o SSSEU smms | Goews
sunosds  vopmpsuy OPMOD A g o uomea STUPIOOD AW0T e oo

‘lI9Mar AUOL = [1 OIMBIL 9ARIS = | S ‘spJeydiy-uebioN A\ = HININ B6sH ojiueg = HQ ‘uspJe) yelogad = DA :SUOHLBIABICJR 10198]|0D
‘adAjered = 4 ‘adA10j0H = |, ‘puUR[RaZ MBN UI P3]I3]109 SUBWINAMS || "paulwexa ‘Aou “ds Ispreyol sndojol|A Jo Jelisrel “(sabed 1xau uo panunuod) € sjgel

16



FITNESS J.L. et al., New Zealand Miotopus cave weéta

1814 Aisgdsey

Ag1ybneo mt:v__mnm_ Mﬂﬂﬁgo 14 wwﬂﬂmmwwﬁ. JoAIY sT'0 T Amwv_ﬂ Moﬂov
DN NIRIA 1SS\

wena na oo G wew wo GREGRIL, o VR
0Z€TOTE  ISIEIMeN!  HA 600 Uer €T ;%M%En_ Jmenlo oo pseer G%A_uc“.__o_&
TI8EMO NdIN Ha 1102 TeIN € _mwwm@%m_y @cwﬂ_w%w m_wm m__m_ 002 %%M%H oupuesog 5 Te1 eéﬁo_&
ZYSEMO
%wm&,m NdIN Ha 910z "das 0T jm_,“ hm %m:w; c_uw_mhmww\wﬁo 061 _Wwww %\H. S o Gcm%“__omv
__w%wm\,»\/oo NdW rL pTOZ UBL  YoJeas JUBIN mw__mw M_ mmﬂwﬁm o9 JEOSLOT  ongeming s Te1 8%%“.__0_5
:mwﬂmwgm commmwc_ 10308]10D areg @__wmu%__wu WM”_MN“ c.ﬁ“w%%m $31RUIPI00D fpeao N Mm__wmm_u N




European Journal of Taxonomy 468: 1-24 (2018)

28U 18sUI +72.T wred s 5T (uosjaN)
SEVZ6'0p- efREL NN
SPEMO NdIn oa 5002 ‘034 aneo u| osp  NBTLUT  awOLOEONOR g (UOsIeN)
29/EMO NdIA HQ 8T0Z "Uer 92 hwhm%mm__m_ﬂ_ 400 MMMV" mucs 009 w@%www Mﬁ\/muﬁﬂ_ o1 emcm_ﬁhmv
woueds  uopmpsyg 00900 ored Bi31100 e SRUPRCO  AR0T RwmRn Lt

18



FITNESS J.L. et al., New Zealand Miotopus cave wéta
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Fig. 7. Male terminalia of Miotopus Hutton, 1898 cave weéta. A-B. Miotopus diversus (Hutton, 1896)
(MPN CW3601). A. Lateral. B. Ventral. C-F. Miotopus richardsi sp. nov. (MPN CW3542). C. Lateral.
D. Ventral. E. Close dorsal. F. Ventral views of named structures. Scale bars =2 mm.
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and one retrolateral), twice as long as superior subapical spines, two inferior apical spines (one
prolateral and one retrolateral) %5 the length of superior apical spines above, two inferior subapical
spines. Hind tarsi with 4 segments, 1% and 2" segment with a pair of spines on distal end. 1%
segment has 4-11 small dorsal, alternate spines, and minute brown spinules along the underside of
either side of the tarsal pad. The 2" segment occasionally has one or two small spines above, 4%
segment half the length of the 1% segment.

AspoMEN. Shiny, brown coloured. Short setae covering both tergites and sternites; sternum pale brown
colour.

TERMINALIA MALE. Cerci long, round, brown in colour, clothed in setae. Styli reduced, not extending
beyond the end of the subgenital plate. Subgenital plate short and bulbous, usually with median groove
on ventral surface. Paraprocts adjacent to subgenital plate each bearing a prominent, sharp spine
(Fig. 7C-D).

TERMINALIA FEMALE
of posterior margin slightly indented. Ovipositor very long, as long as or longer than the body length,
reddish-brown with 18-30 small teeth on ventral edge near the tip (Fig. 8D-F).

Fig. 8. Female terminalia of Miotopus Hutton, 1898 cave wéta. A—C. Miotopus diversus (Hutton, 1896)
(MPN CW3596). A. Ventral. B-C. Lateral views. D—F. Miotopus richardsi sp. nov. (MPN CW3543).
D. Ventral. E-F. lateral views. Scale bars =3 mm.
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feeding on lichen and leafy liverworts (Plagiochila spp.) on tree trunks, and on fungal fruiting bodies on
the forest floor. It was also observed feeding on a beech strawberry fungus Cyttaria gunnii Berk., a meal
it was sharing with a darkling beetle Zeadelium intricatum (Broun, 1880). We have also documented an
adult Miotopus apparently obtaining moisture or slime from the head of a leaf-veined slug (Pseudaneitea
spp.), while straddling it with its long legs (Fig. 10F), and have seen this behaviour in several other
species of cave weéta.

Fig. 10. Living Miotopus Hutton, 1898 in their natural environment. A-B. Miotopus diversus (Hutton,
1896), adult &. A. Resolution Bay, Queen Charlotte Sound. B. Turitea Reserve, Palmerston North.
C-F. Miotopus richardsi sp. nov. C. Adult ¢, Brewster Hut Track, Haast Pass. D. Female nymph,
Gouland Downs Caves, Kahurangi NP. E. ¢, laying eggs in rotting wood, Brewster Hut Track, Haast
Pass. F. ¢, ‘licking’ the slime off a native leaf-veined slug (Pseudaneitea spp.), Raspberry Flat,
Matukituki River West Branch.
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