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NOTULAE ORTHOPTEROLOGICAE. XXXI. ON A NEW AUSTRALIAN 
M YRMECOPHILUS (GRYLLOIDEA: MYRMECOPHILIDAE) DESCRIBED 
WITH THE AID OF THE SCANNING ELECTRON MICROSCOPE* 

BACCIO BACCETTI 
Institute of Zoology, University of Siena, Italy 

Abstract 
A new species of cricket, Myrmecophilus keyi, is described from New South Wales, where it is an 

inquiline in nests of the ant genus Rhytidoponera. The new species is illustrated by scanning electron 
micrographs and compared with its Australian and European congeners. The 5 Australian species of 
Myrmecophilus Berthold are keyed. 

Introduction 
During a short visit to the CSIRO Division of Entomology in Canberra, I 

obtained from my friend Dr Ken Key some specimens of Australian Myrmecophilus 
Berthold for study. One species is macroscopically different from all the others 
described so far, but I have preferred to study it in finer detail with the Scanning 
Electron Microscope, to determine whether this technique can offer new characters 
for the systematics of such small-sized animals. Having observed a number of inter- 
esting minute characteristics, I have checked them against other Australian and 
European species, to investigate their constancy and interspecific variation. Material 
was fixed in ethanol, dehydrated, treated in vacuum with gold-palladium vapour 
and examined under the JSM/2 of the Institute of Zoology of the University of 
Siena. I am very happy to name the new Australian species after Dr K. H. L. Key, 
as a tribute to the large amount of work done by him on the systematics of 
Orthoptera. 

Myrmecophilus keyi sp. n. 
Materialexamined.-Beelbangera, near Griffith, NEW SOUTH WALES, 1.ix. 1972, J. A. L. Watson leg., 

from nest of ant Rhytidoponera aff. metallica (det. R. W. Taylor). 1 male, 2 females, holotype female, 
ANIC 8881, in the Australian National Insect Collection, Canberra. 

Very small species, 3 mm long, of a dark brown coloration in dorsal regions and at  apex of ovipositor 
valves. Eyes very small, black. Antennae (Figs. 1,2) as long as whole body, cylindrical in proximal half, 
progressively tapered in distal half, brown, covered in both sexes with a fine pubescence and large bristles 
(Fig. 3) 50 p long, longitudinally impressed by parallel lines. Maxillary palpi (Fig. 4) yellowish, pubescent, 
with 3rd segment twice as long as wide, 4th scarcely longer than wide, 5th twice as long as 4th, triangular 
in shape, with outer margin nearly twice as long as each of the inner ones. Abdomen oval, 10th tergite 
with clearly infolded posterior margin. Subgenital plate pubescent with a deep and narrow infold in male 
(Fig. 5); polygonal in shape (Fig. 6), glabrous, with a sculpture of hexagonal plates (Fig. 7) in female. 
Dorsal valves of ovipositor (Fig. 8) scalpel-shaped: outer face rounded at apex (Fig. 12) with only a feeble 
depression on dorsal side, bearing short bristles (Fig. 11); inner face strongly sharpened at  apex (Fig. 9), 
which appears feebly bifurcate, surrounded by a series of bristles 50 p long (Figs. 9, 10). Ventral valves 
elongated, conical at apex (Fig. 18), bearing a few extremely short bristles on outer face, with a scaly 
surface (Fig. 13) on inner face. Cerci (Fig. 14) 0.8 mm long, clearly segmented, conical, bearing a tomentous 
background of hairs 5 p long, about 12 extremely (0.1 p) thin setae, 100 p long, per segment (Figs. 15, 16), 
and a few bristles (less than 6 per segment, decreasing toward apex) 0.7 p thick and 150 p long. These 
bristles are impressed by transverse, undulate, parallel lines converging on one side, separated by 500 k, 
(Fig. 17). 

Anterior and middle tibiae with 2 spurs on inner margin of apex (Fig. 19), a longer (60 p) and a shorter 
(30 p) one, both conical, with a dense pubescence of short conical hairs, the longer one (Fig. 21) with 2 
or 3 30 p long bristles (Fig. 19), of the same structure as the apical ones; outer margin with a strong 
bristle, 50 p long, sculptured by longitudinal lines like the antenna1 ones (Fig. 20). 

Posterior tibiae with 1 external spine near apex (Fig. 18) and 3 internal ones (Fig. 19) equidistant 
from one another, the first 0.30 mm long, the second 0.27, the third 0.40, all strong, conical, pubescent 

*Communicated by K. H. L. Key. 
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(Fig. 25) and bearing a large number of 50 p long bristles, sculptured as the antennal ones (Fig. 26). Tibia1 
spurs 6 (Figs. 22, 23), 3 on inner margin and 3 on outer; proximal ones the longest (0.5-0.6 mm), middle 
ones a little shorter (0.30-0.35 mm), both with the same appearance as the spines, distal ones extremely 
reduced (0.1 mm long) and bearing only I or 2 bristles. Posterior metatarsi with 3 spines regularly spaced 
on outer margin (Fig. 24), each about 0.1 mm long, pubescent and armed with the usual kind of bristles 
(Fig. 27). Apex of metatarsi with 2 spurs (0.35 mm long) of the same appearance as the tibia1 ones, and 1 
tooth (Fig. 22). 

FIGS. I-5.-Myrmecop/dus keyi sp. n. : (1) 2 antenna, 100 x; (2) ? antenna, 200 x; (3)s antennal bristle, 
10,000 x; (4) 9 maxillary palpus, 150 x; (5)s subgenital plate, 300 x. J.S.M./2. 
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Comments 
Myrmecopkilus keyi belongs to the subgenus Myrmecophilus s. str. as defined by 

Baccetti (1967) and Chopard (1968), as do  all 5 hitherto described Australian species. 
All of them are characterized by the apex of the ovipositor (Fig. 28) being devoid of 
the very prominent teeth typical of old world species of the subgenus Myrmecopliilus 
(Fig. 42), but not perfectly rounded as in subg. Myrrnophilina Silvestri. The only 
related species of the group is M .  festaceus Chopard, 1925, M .  mjobergi Chop. and 
M .  longitarsis Chop. being different in having 4 spines on the inner margin of the 

FIGS. 6-lO.-Myr~nt.co~hilus keyi sp. n. : (6) m r  subgenital plate, 300 x ;  (7) sculpture of the same, 3.000 x; 
(8) right ovipositor valvae, lateral view, 100 x ;  (9) left ovipositor dorsal valva, inner surface, 300 x:  (10) 
right ovipositor valvae. ventral view, 420 x. J.S. M.;?. 
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FIGS. Il-16.-M~i.mecopliilus heyi sp. n. : ( I  I )  left ovipositor valvae, lateral view, 300 x;  (12) lateral view 
of apex of dorsal valva, I000 x; (13) inner surface of ventral (above) and dorsal (below) valva, 1000 x ;  
(14) + cercus, 100 x;  (15) cercal seta and surface, 1000 x ;  (16) the same, 3,000 x. J.S.M./Z. 
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FIGS. 17-20.--~,.nie~.ophilus keyisp. n. : (17) cercal bristle, 10.000 x ;  (18) apex of ventral ovipositor valva, 
550 x ;  (19) spurs (s) and bristle (b) at distal apex of middle tibia, 1000 x;  (20) bristle of the tibia1 apex, 
2,000 x. J.S.M./Z. 
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FIGS. 21-24.-Myrmecophi/us keji sp. n. : (21) tibia1 spur of middle leg, 4,000 x; (22) posterior tibia, outer 
surface, showing I spine (s) and 3 spurs (spl . sp2. sp3), 100 x ;  (23) posterior tibia, inner surface. showing 3 
spines (s l ,  s2, s3) and 3 spurs (spl. sp2, sp3), 100 x ;  (24) posterior metatarsus, showing 3 spines (sl, s2. s3), 
2 spurs (sp). and I tooth (t), 100 x J.S.M./2. 
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FIGS. 25-28.-Myrmecophilus spp. : (25-27) M. keyi sp. n. : (25) surface of first inner spine of posterior 
tibia, 3.000 x;  (26)  a bristle of the same spine, 10,000 x; (27) a spine of the posterior metatarsus, 650 x; 
(28) M .  restaceus Chopard, lateral view of right ovipositor valvae, 300 x. J.S.M./Z. 
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FIGS. 29-32.-Myrmecophilus testaceus Chopard: (29) palpus, inner view, 100 x;  (30) last segment of 
the same, outer view, 240 x; (31) p cercus, 77 x ;  (32) posterior tibia, inner surface, showing 3 spines (s l ,  
s2, s3) and 3 spurs (spl, sp2, sp3), 80 x. J.S.M./2. 
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FIGS. 33-36.-Myrmecophilus-spp. : (33,34) M. fesiaceus Chopard : (33) foliaceous sensillum of the cercus 
and background pubescence, 2,500 x; (34) apex of middle tibia, showing 2 spurs of the same length, 800 x. 
(35,36) M. acervorum Panzer : (35) posterior metatarsus showing only 1 spine, 100 x;  (36) the same spine, 
devoid of bristles, 1,000 x. J.S.M./2. 
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FIGS. 37-40.-Myrmecophilus acervorum Panzer: (37)  posterior tibia, inner surface showing 4 spines 
(sl, s2, s3, s4) and 3 spurs (spl, sp2, sp3), 77 x; (38) the short third spine of the same (s3) at higher magni- 
tication, 400 x; (39) a bristle and the pubescence of the third spine, 3,000 x; (40)  one apical spur of the 
middle tibia. 1,800 x. J.S.M./Z. 
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FIGS. 41-44.-Myrmecophilus spp. : (41, 42)  M .  myrmecophilus Savi : (41) posterior tibia, inner surface 
showing 4 spines (sl, s2, s3, s4) and 3 spurs (spl, sp2, sp3), 100 x; (42)  ovipositor valuae, lateral view, 
100 x. (43 ,44 )  M .  ochruceus Fischer: (43)  first inner spine of posterior tibia, 1,000.~; (44)  posterior tibia, 
inner surface showing 3 spines (sl, s2, s3) and 3 spurs (spl, sp2. sp3), 100 x. J.S.M./Z. 

posterior tibiae, and M. australis only two. From M. testaceus, M. keyi differs 
essentially in size, testaceus being a big species 4 mm long; in colour, festaceus having 
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the body completely yellowish; and in the typical set of internal spines of the posterior 
tibiae. These spines in testaceus are also 3 in number (Fig. 32), but the second of them 
is situated closer to the third, and is much shorter (0.25 mm) than the first (0.45 mm), 
which is as long as the third, In Myrmecophilus testaceus some characters of the palpi 
(Fig. 29) and of the cerci (Fig. 31) are also quite unusual, and different from M .  keyi. 
The last segment of the palpi (Fig. 30) is not triangular in profile, but shows the apical, 
inner side clearly curved inwards, the apical face being concave (Figs. 29, 30). The 
cerci, conical, 1.5 mm long, have pubescence, bristles and hairs as in M .  keyi (and in 
all the other Myrmecophilus species examined by me), but they have also typical 
foliaceous sensory scales (Fig. 33) near the base. The shape of bristles, spurs, spines 
and scales of the whole body is the same as described in keyi. The 2 apical spurs of 
the anterior and middle legs are, nevertheless, both long in testaceus, and bear bristles 
(Fig. 34). The specimens of M. testaceus examined by me also belong to the ANIC; 
1 d and 1 9, Willaston, near Gawler, South Australia, 9.viii. 1969, B. B. Lowery leg., 
in the nest of the ant Rhytidoponera convexa Mayr; 1 $2 Katherine R. Gorge, Northern 
Territory, 23.v. 1970, Watson leg., at light. 

Key to the species of Australian Myrmecophilus (s. str.) 
A character diagnostic for the whole group of species is that the dorsal ovipositor 

valvae are undulate, but without teeth, as in the figures. 
1. Posterior tibiae armed with 2 internal spines . . australis Tepper, 1896 

Posterior tibiae armed with 3 or 4 internal spines . . . .  . .  . .  2 
2. Posterior tibiae armed with 3 internal spines . .  . .  . .  . .  3 

Posterior tibiae armed with 4 internal spines . .  . .  4 
3. Second internal spine equally distant from the firsi'and the third, 

Second internal spine much shorter than ;he first; and' situated 

Posterior tibiae armed with 2 external spines 
Posterior tibiae armed with 1 external spine . . 

and almost as long as the first . . . . keyi sp. n. 

closer to the third than to the first . .  . . testaceus Chopard, 1925 
. . longitarsis Chopard, 1925 
. . mjobergi Chopard, 1925 

4. 

Comparative observations on the submicroscopic structure of some European 
Myrmecoph ilus 

Since the 2 Australian Myrmecophilus, M. keyi and M. testaceus, are the first 
to be examined with the scanning electron microscope, I have carried out some 
comparative examinations of the type species M .  acervorum Panzer, and the two most 
common Italian ones, M .  myrmecophilus Savi and M. ochraceus Fischer, to determine 
how general are the characters observed on the bristles, spurs, spines, etc. The surface 
of the antennal-type bristles, found in almost all regions of the body (inserted on 
spurs or on spines, or directly on the body surface as in the antennae and palpi), 
is in general the same, and so are their dimensions, the length averaging 50 p. 

The cercal bristles are also always of the same kind, with transverse lines 
undulate and converging on one side. Spurs (Fig. 40) and leg spines (Figs. 37, 38, 
41, 44) are always of the same kind, with short pubescence and 50 p long bristles 
(Figs. 39,43). The surface of the posterior metatarsal spine (Fig. 35) of M .  acervorum 
is peculiar: devoid of bristles, with an extremely short and sparse pubescence (Fig. 
36). The other species are more similar in this respect to the general picture presented 
by the Australian ones. The surface ornamentation of the subgenital plate and of the 
ovipositor valves, as described in M .  keyi, appears also as a quite general character 
in Myrmecophilus. 
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