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et al. 2012). No insertions/deletions were detected and sequences were translated to confi rm 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 wētā (Allegrucci et al. 2010) using phylogenetic 



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

5

Pl
ei

op
le

ct
ro

n 
sim

pl
ex

Pl
ei

op
le

tro
n 

hu
ds

on
i

M
io

to
pu

s
 d

iv
er

su
s

M
io

to
pu

s 
ric

ha
rd

si 
sp

. n
ov

.
Sa

m
pl

e 
si

ze
7 

(3
 ♀

♀
, 4

 ♂
♂

)
11

 (5
 ♀

♀
, 6

 ♂
♂

)
6 

(2
 ♀

♀
, 4

 ♂
♂

)
12

 (7
 ♀

♀
, 5

 ♂
♂

)
A

pi
ca

l s
pi

ne
s f

or
e 

an
d 

m
id

 fe
m

ur
1 

0 
1 

1
1 

0 
1 

1
1 

1 
1 

1
1 

1 
1 

1
A

pi
ca

l s
pi

ne
s t

ib
ia

e
4-

4-
8

4-
4-

6
4-

4-
8

4-
4-

8*
B

od
y 

le
ng

th
 (m

m
)

14
.5

 (1
3.

7–
15

.0
)

9.
4 

(8
.4

–1
1.

1)
13

.5
5 

(1
1.

1–
14

.5
)

15
.5

 (1
4.

0–
16

.5
)



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

6

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
HEAD. Mostly brown with vertical pale stripes, covered in fi ne setae, palps light brown with fi ne 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). 

LEGS. 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) ⅔ length of 
superior apical spines above, two inferior subapical spines. Tarsi with four segments, 1st and 2nd segment 
with a pair of spines on distal end, 1st segment has eight small spines up from the end in alternate 
fashion; on the underside of the 1st segment minute brown spinules run up the length of the segment 
either side of the tarsal pad. The 2nd segment has three minute spines above, 4th segment half the length 
of the 1st segment.

ABDOMEN. 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 fi nger-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-B5B4-42E3D9FAAD8F

Figs 4, 5C, 6C–D, 7C–F, 8D–F, 9, 10C–F

Diagnosis
A medium sized cave wētā 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 identifi ed 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 wētā 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 AI.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 AI.035054).

Additional material examined
See Table 3.

Description
MEASUREMENTS. See Table 1.

HEAD. Head slightly variegated colouring with a medium brown and golden light brown; covered in fi ne 
setae; palps are light golden brown and covered with fi ne 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
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Fig. 6. Dorsal views of cave wētā 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.



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

16

Ta
bl

e 3
 (c

on
tin

ue
d 

on
 n

ex
t p

ag
es

). 
M

at
er

ia
l o

f M
io

to
pu

s r
ic

ha
rd

si 
sp

. n
ov

. e
xa

m
in

ed
. A

ll 
sp

ec
im

en
s c

ol
le

ct
ed

 in
 N

ew
 Z

ea
la

nd
. H

 =
 H

ol
ot

yp
e,

 P  =
 P

ar
at

yp
e.

 
Co

lle
ct

or
 a

bb
re

vi
at

io
ns

: D
C

 =
 D

eb
or

ah
 C

ar
de

n;
 D

H
 =

 D
an

ilo
 H

eg
g;

 M
M

R 
= 

M
ar

y 
M

or
ga

n-
Ri

ch
ar

ds
; S

T 
= 

St
ev

e T
re

w
ic

k;
 T

J =
 T

on
y 

Je
w

el
l.

En
to

m
ol

og
ic

al
R

eg
io

n
M

at
er

ia
l

Lo
ca

lit
y

C
oo

rd
in

at
es

El
ev

at
io

n
m

 a
.s.

l.
M

ic
ro

-
ha

bi
ta

t
C

ol
le

ct
in

g 
m

et
ho

d
D

at
e

C
ol

le
ct

or
In

st
itu

tio
n

co
de

Sp
ec

im
en

 
co

de

SI
 

(S
te

w
ar

t I
sl

an
d)

2 
♂

♂
Po

rt 
Pe

ga
su

s, 
So

ut
h 

Pe
ga

su
s H

ut
-4

7.
19

99
64

, 
16

7.
63

83
15

0
U

nd
er

 tr
ee

 a
rc

h
C

au
gh

t b
y 

ha
nd

 a
t n

ig
ht

17
 Ja

n.
 2

01
8

D
H

M
PN

C
W

36
40

, 
C

W
36

41

SI
 

(S
te

w
ar

t I
sl

an
d)

1 
♀

O
ba

n,
H

or
se

sh
oe

 P
oi

nt
-4

6.
88

04
01

, 
16

8.
14

85
86

0
O

n 
tre

e
N

ig
ht

 se
ar

ch
20

 A
pr

. 2
01

7
ST

 &
 M

M
R

M
PN

C
W

34
81

SI
 

(S
te

w
ar

t I
sl

an
d)

1 
♂

O
ba

n,



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

17

En
to

m
ol

og
ic

al
R

eg
io

n
M

at
er

ia
l

Lo
ca

lit
y

C
oo

rd
in

at
es

El
ev

at
io

n
m

 a
.s.

l.
M

ic
ro

-
ha

bi
ta

t
C

ol
le

ct
in

g 
m

et
ho

d
D

at
e

C
ol

le
ct

or
In

st
itu

tio
n

co
de

Sp
ec

im
en

 
co

de

FD
 

(F
io

rd
la

nd
)

1 
♂

 1
 ♀

G
ul

liv
er

 R
iv

er
-4

4.
70

44
77

, 
16

7.
97

03
1

60
U

nd
er

 d
ry

 b
ou

ld
er

 
ov

er
ha

ng
 in

 fo
re

st
N

ig
ht

 se
ar

ch
Ja

n.
 2

01
4

TJ
M

PN
C

W
26

19
H
, 

C
W

26
20

FD
 

(F
io

rd
la

nd
)

1 
♂

, 1
 ♀

La
ke

 R
ak

at
u

-4
5.

62
03

7,
 

16
7.

59
63

1
19

0
O

n 
tre

e 
tru

nk
 in

 
na

tiv
e 

fo
re

st
C

au
gh

t b
y 

ha
nd

 a
t n

ig
ht

10
 S

ep
. 2

01
6

D
H

M
PN

C
W

38
10

, 
C

W
35

23

FD
 

(F
io

rd
la

nd
)

1 
♂

 1
 ♀

B
or

la
nd

 R
d

-4
5.

74
03

1,
 

16
7.

42
70

0
70

0
D

ry
 ro

ck
 o

ve
rh

an
g 

in
 ro

ad
 c

ut
tin

g
N

ig
ht

 se
ar

ch
 

+ 
in

se
ct

 n
et

3 
M

ar
. 2

01
7

D
H

M
PN

C
W

35
42

, 
C

W
38

11

FD
 

(F
io

rd
la

nd
)

1 
♂

Eg
lin

to
n 

Va
lle

y,
K

no
bs

 F
la

t
-4

4.
97

77
4,

 
16

8.
00

52
0

35
0

In
 c

av
ity

 a
t b

as
e 

of
 tr

ee
 tr

un
k

Ph
ot

og
ra

ph
 

on
ly

13
 Ja

n.
 2

00
9

D
H

iN
at

ur
al

is
t

31
01

32
0

FD
 

(F
io

rd
la

nd
)

1 
♀

Eg
lin

to
n 

Va
lle

y,
La

ke
 G

un
n

-4
4.

87
21

8,
 

16
8.

08
82

8
48

0
In

 sh
ru

bs
N

ig
ht

 se
ar

ch
 

+ 
in

se
ct

 n
et

11
 M

ar
. 2

01
7

D
H

M
PN

C
W

35
43

O
L 

(O
ta

go
 L

ak
es

)
1 

♂
, 1

 ♀
W

es
t M

at
uk

itu
ki

 
R

iv
er

,
R

as
pb

er
ry

 F
la

t

-4
4.

50
03

7,
 

16
8.

75
44

5
45

0
U

nd
er

 ro
ck

 
ov

er
ha

ng
 in

 b
lu

ffs
C

au
gh

t b
y 



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

18

En
to

m
ol

og
ic

al
R

eg
io

n
M

at
er

ia
l

Lo
ca

lit
y

C
oo

rd
in

at
es

El
ev

at
io

n
m

 a
.s.

l.
M

ic
ro

-
ha

bi
ta

t
C

ol
le

ct
in

g 
m

et
ho

d
D

at
e

C
ol

le
ct

or
In

st
itu

tio
n

co
de

Sp
ec

im
en

 
co

de

B
R

 
(B

ru
nn

er
)

1 
♂

Le
w

is
 P

as
s,

N
in

a 
Va

lle
y

-4
2.

45
97

38
, 

17
2.

36
47

17
60

0
U

nd
er

 la
rg

e 
ro

ck
 

in
 fo

re
st

N
ig

ht
 se

ar
ch

 
+ 

in
se

ct
 n

et
26

 Ja
n.

 2
01

8
D

H
M

PN
C

W
37

62

N
N

 
(N

el
so

n)
1 

♂
O

pa
ra

ra
,

B
ox

 C
an

yo
n 

C
av

e
-4

1.
13

48
1,

 
17

2.
19

00
8

25
0

In
 c

av
e

Fe
b.

 2
00

5
D

C
M

PN
C

W
34

5

N
N

 
(N

el
so

n)
1 

♀
Ta

ka
ka

,
Sk

y 
Fa

rm
-4

0.
92

43
5,

 
17

2.
+ 

in
se

ct
 n

28
2



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

19

Fig. 7. Male terminalia of Miotopus Hutton, 1898 cave wētā. 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) ⅔ the length of superior apical spines above, two inferior subapical 
spines. Hind tarsi with 4 segments, 1st and 2nd segment with a pair of spines on distal end. 1st 
segment has 4–11 small dorsal, alternate spines, and minute brown spinules along the underside of 
either side of the tarsal pad. The 2nd segment occasionally has one or two small spines above, 4th 
segment half the length of the 1st segment.

ABDOMEN. 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 wētā. 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 fl oor. 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 wētā. 

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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