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Abstract 
The Australian Crocinae (Neuroptera : Nemopteridae) are revised. A new genus, Carnarviana, and 
three new species, Carnarviana cretata, C. janthorum and Austrocroce occidens, are described. The 
larvae of C. cretata, C. janthorum and Austrocroce mira (McKeown), and their habitats, are described. 
A key is provided for the two genera and six species now known from Australia, and taxonomic and 
distributional data are given for each. 

Introduction 

Three species of Crocinae were hitherto known from Australia: Austrocroce attenuata 
(Froggatt) and Austrocroce mira (McKeown) from Queensland, and Austrocroce longipennis 
(Navas) from Western Australia, each recorded from only one locality, They were assigned 
to the genus Croce MacLachlan by their respective authors, and later referred to Austrocroce 
Tjeder, by Tjeder (1974) and Holzel (1975). All three descriptions were based on adult 
specimens as immature stages were, until recently, unknown. 

During a visit to Australia in 1980, I discovered the larvae of three crocine species, 
which were reared and found to be A. mira and a new genus, Carnarviana, comprising 
two undescribed species, C.  cretata and C. janthorum. 

A revision of the Australian Crocinae was undertaken, based upon the above-mentioned 
material, and on specimens borrowed from museums. Taxonomic data, including a key, 
and distribution records are provided for the six species and two genera now known, and 
biological information is given for three species. Austrocroce attenuata and A. longipennis 
are redescribed because the original descriptions are inadequate, but additional data only 
is provided for A. mira, as the description by McKeown (1939) and subsequent accounts 
by Tjeder (1974) and Holzel (1975) are comprehensive. 

Some taxonomic features have been illustrated by previous authors, but have been 
redrawn here to provide a complete account facilitating direct comparisons. These features 
are: wing of A. mira by McKeown (1939) and Holzel (1975); wing of A. longipennis by 
Holzel(1975); head of A. mira by Tjeder (1974) and Holzel(1975); head of A. longipennis 
by Holzel (1975); aspects of the male genitalia of A. mira by Tjeder (1974) and Holzel 
(1975), and of A. longipennis by Holzel (1975). 

Material from the following institutions has been examined, and these are indicated 
in the text by means of abbreviations. The placement of type material is also indicated 
by the abbreviations. 

AM Australian Museum, Sydney 
ANIC Australian National Insect Collection, Canberra 

BMNH British Museum (Natural History), London 
DAP Department of Agriculture Collection, Perth 
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NCI National Collection of Insects, Pretoria 
NMV National Museum of Victoria, Melbourne 

QM Queensland Museum, Brisbane 
SAM South Australian Museum, Adelaide 

UQ University of Queensland, Brisbane 
WAM Western Australian Museum, Perth 

Figs 1-6. Heads and pronoturns of: I, Austrocroce attenuata (Froggatt); 2, A. mira (McKeown); 3, 
A. longipennis (Navas); 4, A. occidens, sp. nov.; 5, Carnarviana cretata, gen. et sp. nov.; 6, C. janthorum, 
gen. et sp. nov. 

Key to the Genera and Species of Australian Crocinae 
Body colour pale, whitish, with dark markings on head. (Recorded only from Queensland.) 

(Carnarviana, gen. nov.) ...................................................................................................... 2 
Body colour distinctly brown, or yellow and brown. (Austrocroce Tjeder) .... I..: ............. 3 
Frons and vertex with 3 shiny black maculae (Fig. 6) .................... C. janthorum, sp. nov. 

................................. Frons, clypeus and genae uniformly dark brown, vertex pale (Fig. 5) 
cretata, sp. nov. ................................................................................................................... 
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3(1). Head and pronotum yellow, marked with brown; head with 4 brown marks or 2 
- stripes .................................................................................................................................... 4 

............................ Head and pronotum brown; head with markings different from above 5 
4(3). Vertex and frons with 2 stripes merging medially below toruli; pronotum brown medially 

with yellow lateral margins (Fig. 1). (Widespread in Australia.) ....................................... 
........................................................................................................... A attenuata (Froggatt) 

Vertex and frons with 4 distinct brown marks not merging below toruli; pronotum yellow 
.... with brown lateral margins (Fig. 2). (Widespread in Australia.) A. mira (McKeown) 

5(3). Pronotum uniformly brown; a shiny black macula usually present on raised portion of frons, 
with black markings below toruli (Fig. 3). (Recorded only from Western Australia.) .... 
........................................................................................................... A. longipennis (Navas) 

Pronotum pale yellowish brown with dark lateral margins; frons and vertex usually without 
distinctive marks, no black markings below toruli (Fig. 4). (Recorded only from Western 
Australia.) ...................................................................................... A. occidens, sp. nov. 

Genus Austrocroce Tjeder 

Austrocroce Tjeder, 1974, p. 301. Type-species: Croce mira McKeown, by designation. 
Austrocroce Tjeder. Holzel, 1975, p. 85. 

Adults 
General morphology and male terminalia have been adequately described by Tjeder 

(1974) and Holzel (1975), and do not require elaboration. 
Female morphologically similar to male. Terminalia with tergite 9 divided dorsally, 

separated from lateral gonapophyses by membrane except near apices where they meet. 
Lateral gonapophyses curved, bearing setae. Sternite 8 distinct, divided ventrally, separate 
from lateral gonapophyses. Spermatheca generally narrow, convoluted, bearing minute seta- 
like outgrowths on surface. 

Larvae 
Only A. mira is known. Characterized by very short prothorax and legs. Body surface 

with numerous papillae and prominent dolichasters. 
Head wider than long, rounded. Mandibles longer than prothorax, curved near apices; 

maxillae each reduced to a single blade fitting into ventral surfaces of mandibles to form 
sucking tubes, maxillary palps absent but cardo and stipes discernible. Labium reduced 
to a single median plate lying within deepish depression anterior to ventral tentorial pits 
and bearing 3-segmented labial palps on either side. Antennae filiform, shorter than 
mandibles. Eyes each consisting of 7 stemmata. 

Prothorax very short, comprising 3 segments; anterior segment short, wider than long; 
mid-segment larger than anterior segment, divided into tergite and sternite, bearing 
prothoracic legs; anterior and mid-segments of prothorax strongly sclerotized; posterior 
segment short, broad, weakly sclerotized, divided by deep transverse fold, incorporated 
into rest of the body, bearing prothoracic spiracles. Mesothorax broadly rectangular, divided 
anteriorly by shallow groove, posteriorly by deep transverse fold. Metathorax similar to 
mesothorax but shorter, wider, with dorsal spiracles. Legs short, stout, tarsi unsegmented. 

Abdomen oval, 10-segmented; segments 1-6 all alike but progressively smaller with 
lateroventral spiracles; segment 7 short, broad, with lateral spiracles; segment 8 conical; 
segments 9 and 10 reduced, telescoped into segment 8, together forming the spinneret. 

Austrocroce attenuata (Froggatt) 
(Figs 1, 7, 13-20, 63) 

Croce attenuata Froggatt, 1904, p. 675; Navas, 1910, pp. 396, 403; Withycombe, 1923, pp. 275, 
285; Tillyard, 1926, p. 321; Holzel, 1975, p. 87. 

Austrocroce attenuata (Froggatt): Holzel, 1975, p. 87. 
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Holotype 9, labelled 'Croce attenuata Frogg., Queensland coll. and det. W. W. 
FroggattIType WWF 1904/Near Charters Towers (Mrs Black), Q. Jan. 1902/Holotype', 
(ANIC). 

Figs 7-12. Wings of: 7, Austrocroce attenuata (Froggatt); 8, A. mira (McKeown); 9, A. longipennis 
(Navas); 10, A. occidens, sp. nov.; 11, Carnarviana cretata, gen. et sp. nov.; 12, C. janthorum, gen. 
et sp. nov. Abbreviations: IA, first anal vein; Cu2, posterior cubital vein; M, median vein; R, radial 
vein; Rs, radial sector. 

Adults 
Sexes alike, characterized by the yellow head with 2 stripes extending ovw the vertex 

and merging below the toruli, by the yellow lateral margins of the pronotum, and by dense 
brown pubescence on the proximal regions of the hindwings. Size (mean measurements 
in millimetres for 69 specimens, ranges in parentheses): length of body (excluding head), 
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8 .5  (8.0-9 -- - 0); length of forewing 13.4 (1 2.0- 1 5.0); length of hindwing 40 5 (34.0-49.0); 
length of antenna 3.00 (2.60-3.40); length of rostrum (from ventral margins of toruli) 
1.08 (0.94-1.28). 

Head (Fig. 1) yellow with 2 brown stripes extending from occipital region over vertex, 
merging into a single median mark below toruli, these marks occasionally disrupted and 
usually darkest on raised portion of frons. Clypeus yellow with lateral brown marks, labrum 

Figs 13-20. Austrocroce attenuata (Froggatt): 13, apex of male abdomen; 14, sternite 9; 15-18, 
gonarcus and parameres, lateral (IS), dorsal (16), ventral (17) and caudal (18) views; 19, apex of 
female abdomen; 20, spermatheca. Abbreviations: Ar, arcessus; Dpa, distal lobe of paramere; Epr, 
ectoproct; Ga, gonarcus; Lg, lateral gonapophysis; Lpl, lateral plate of sternite 8; Pa, paramere; Ppa, 
proximal lobe of paramere; 9, tergite 9; ZX, sternite 9. 

yellow, genae brown; maxillae yellowish brown, maxillary and labial palps uniformly brown. 
Rostrum c. 1.5  times as long as interorbital distance across vertex. Antennae slender, 
thickening towards apices with flagellum uniformly brown, bearing short black setae, scape 
yellow, pedicel yellow proximally, brown distally. 

Pronotum (Fig. 1) long, rectangular, yellow with 2 broad median brown stripes merging 
posteriorly, and a narrow median yellow mark at anterior margin, lateral margins yellow; 
sparse short black setae occur on pronotum. Prothoracic sternites dark brown. Pterothorax 
brown, usually diffusely marked with yellow, not conforming to any consistent pattern; 
the yellow on lateral margins of pronotum extends posteriorly across pterothorax over 
wing bases. Legs yellowish brown with yellow coxae; tarsi 5-segmented with proximal 



M. W. Mansell 

tarsomere longer than combined length of distal 4, paired tarsal claws pale brown; legs 
with dense short black setae. Forewings (Fig. 7) with creamy white subcosta and radius, 
other wingveins uniformly brown bearing short brown setae and a posterior marginal fringe; 
pterostigma comprising incrassate costal veins, pale brown proximally, creamy white 
distally. Two crossveins usually present between M and R before Rs, and 9, 10 or 11 radial 
crossveins between R and Rs; vein 1A almost entirely fused with Cu2. Hindwings very 
long, slender, with dense brown pubescence proximally, pale creamy white distally; no 
bullae present on wings. 

Abdomen yellowish, heavily overlain with irregular brown marks not conforming to 
a consistent pattern. Male (Figs 13-1 8) with each half of tergite 9 just overlapping sternite 
9, which is triangular with a broadish posterior margin and long ventral setae. Ectoprocts 
uniformly yellow, almost rectangular in lateral view, with long brown setae posteriorly, 
and indistinct callus cerci. Gonarcus arcuate with broad dorsal flanges separated centrally. 
Arcessus long, slender, extending to extremities of distal lobes of parameres. Parameres 
curved, c. 0.46 mm long with proximal regions very broad, rounded, curving under 
articulation points with gonarcus; distal lobes symmetrical, broad, flattened but of simple 
structure. Gonosetae, spinellae, pleuritocavae absent. Female (Figs 19, 20) with posterior 
margins of ectoprocts rounded, bearing long brown setae and indistinct callus cerci. Other 
features of terminalia as described under genus. Spermatheca narrow, convoluted, with 
acute tip and covered with minute seta-like outgrowths. 

Larva 
Unknown. 

Material Examined 
Holotype 9, 70 other adult specimens. Queensland: holotype, nr Charters Towers (ANIC); 2 ex 

Charters Towers (ANIC); 5 ex Clermont (2 ANIC; I UQ; 1 BMNH No. 1939-45; 1 NMV); 16 ex 
Roma (5 ANIC; 1 UQ; 2 BMNH No. 1939-45; 8 QM); 1 ex Carnarvon Range (QM); 1 ex Cunnamulla 
(AM); 6 ex Wallumbilla (AM); 1 ex Biloela (UQ); 1 ex 8 miles E. Alpha (ANIC); 1 ex 1 I km NE. 
by N. Blackall (ANIC). Northern Territory: 1 ex Emily Plain 12 miles S. Alice Springs (SAM); 1 ex 
30 km N. Wauchope, 20°22'S.,lM0 l4'E. (ANIC); 2 ex Valley of Winds, the Olgas, 25" l8'S.,l3Oo44'E. 
(ANIC); 2 ex Stuart Highway 296 km S. Tennant Creek (ANIC). South Australia: 1 ex Leigh Creek 
(SAM); 1 ex Mount Davies (SAM). Western Australia: 1 ex Morawa (DAP); 2 ex Burbidge, Southern 
Cross, Nos 41-89,41-90 (WAM); 1 ex Mount Jackson, No. 39-400 (WAM); 1 ex Flora Valley Station 
(SAM); 15 ex Gill Pinnacle, Mural Crescent (SAM); 4 ex Widgiemooltha (WAM); 2 ex Carnarvon 
(1 DAP; 1 AM); 2 ex Gilgai (DAP). 

Comments 
Austrocroce attenuata was described by Froggatt (1 904) from a single specimen collected 

near Charters Towers, Qld, in 1902. Two additional specimens from the same locality are 
in ANIC. These were collected in 1905 but bear paratype labels which were apparently 
added by Tillyard in 1929. These specimens cannot be considered paratypes and have not 
been included in the above-mentioned type material. 

This species is widespread, extending from Queensland in the east across to Western 
Australia (Fig. 63). 

Austrocroce mira (McKeown) 
(Figs 2, 8, 21-28, 53, 63) 

Croce mira McKeown, 1939, p. 261; Tjeder, 1974, p. 302; Holzel, 1975, p. 85. 
- Austrocroce mira (McKeown): Tjeder, 1974, p. 302; Holzel, 1975, p. 86. 

Types 
Holotype b , 3  b and 3 n paratypes, Queensland, Cunnamulla, 10.xi. 1938, N. Geary (AM). 
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Adults 
As described by McKeown (1939), Tjeder (1974) and Holzel(1975), with the following 

additional information. Sexes alike, characterized by the yellow head with 4 brown marks 
on vertex and frons, by the yellow pronotum with dark brown lateral margins, by 2 parallel 
brown marks on either side of the dorsal midline of the meso- and metatergites and by, 

Figs 21-28. Austrocroce mira (McKeown): 21, apex of male abdomen; 22, sternite 9; 23-26, gonarcus 
and parameres, lateral (23), dorsal (24), ventral (25) and caudal (26) views; 27, apex of female abdomen; 
28, spermatheca. Structures as in Figs 13-20. 

the brown shading laterally above the wing bases. Size (mean measurements in millimetres 
for 60 specimens, ranges in parentheses): length of body (excluding head) 8 . 4  (7 .0- 10.0); 
length of forewing 12.9 (10.0-1 5.0); length of hindwing 37.4 (29.0-48.0); length of 
antenna 2.74 (2.20-3.20); length of rostrum (from ventral margins of toruli) 0.98 
(0.84-1.16). 

Forewings (Fig. 8) usually narrow with 3 (rarely 2 or 4) crossveins between R and M 
before Rs, and 8 or 9 (occasionally 6, 7 or 10) radial crossveins between R and Rs. Male 
terminalia (Figs 21-26) as described by Tjeder (1974) but with tergite 9 divided dorsally 
and distal lobes of parameres shaped like weak hooks. Gonosetae, spinellae, pleuritocavae 
absent. Female (Figs 27,28) with posterior margins of ectoprocts rounded, bearing distinct 
callus cerci and long brown setae. Each lateral plate of sternite 8 small, connected, but 
not quite fused to corresponding lateral gonapophysis. Other features of terminalia as 
described under genus. Spermatheca coiled once upon itself, markedly dilated just proximal 
to long coiled acute tip and covered with minute seta-like outgrowths. 
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Characterized by extremely short prothorax, reddish brown coloration and prominent 
dolichasters which impart a rugged appearance to the larva. Measurements are given in 
Table 1. 

Table 1. Mean measurements in millimetres of A. mira larvae 

Body width and body length are variable, depending on the feeding and state 
of maturity within the instar 

2nd instar 3rd ins& 
Mean Range 

N 1 26 
Head wdth 0 68 0 98 0 92-1 04 
Head length 0 56 0 80 0 72-0 84 
Mandible length 0 68 1 03 0 92-1 12 
Prothoracic length 0 48 0 72 0 68-0 76 
Body width 1 00 2 20 1 64-2.76 
Body length 3 20 5 58 4 40-7 04 

Head with prominent clavate dolichasters covering the surface, clypeal margin with 
large dolichaster-bearing papillae; 2 deep dorsal depressions extend anteriorly from tentorial 
pits. Eyes laterally situated, the 7 stemmata interspersed with dolichasters. Antennae each 
consisting of a stout brown pedicel supporting a pale slender 5-segmented flagellum; 
proximal and distal flagellomeres long, intermediate 3 short. Mandibles uniformly brown, 
devoid of teeth but with prominent dolichaster-bearing papillae on inner and outer surfaces; 
dorsal surfaces of mandibles, excepting apices, with rows of small white dolichasters. 
Maxillae and labium as described under genus; basal segment of labial palp large, elongated, 
bearing dolichasters, mid-segment short, cylindrical, terminal segment long, slender, 
tapering apically with an oval pit-shaped sense organ on dorsal surface. 

Prothorax with anterior segment yellowish brown with darker shading on anterolateral 
surfaces, a few dolichasters situated posteriorly on segment, and sensory setae at articulation 
with head. Mid-segment with tergite almost oval, covered with rows of papillae, bearing 
prominent clavate dolichasters, lateral margins of tergite dark brown, mid-region pale; 
sternites pale, weakly sclerotized, devoid of dolichasters. Posterior segment of prothorax 
pale anteriorly, brown posteriorly, with sparse dolichasters. Mesothorax reddish brown 
with pale midline and lateral surfaces; dolichasters prominent on the pale lateral areas, 
sparse elsewhere. Metathorax similarly coloured. Legs yellowish brown with faint brown 
annulations at proximal ends of tibiae and rows of small dolichasters; tarsi terminating 
in paired light brown claws. 

Abdomen mottled with reddish brown, with dark brown midline flanked by 2 
longitudinal pale and dark areas, lateral surfaces pale, bearing prominent clavate 
dolichasters, sparse elsewhere on abdomen. Abdominal pleurites brown, sternites pale with 
a dark median stripe extending from sternite 7 anteriorly to thorax. Segment 8 bearing 
small white dolichasters. 

Larval Biology 
Larvae were found in tiny recesses under small boulders, the prerequisite being for the 

habitat to provide a completely sheltered, dry microclimate. This represents an interesting 
departure from the normal crocine habitats of small caves, rock overhangsand crevices 
containing plant detritus, in which larvae have been found in other parts of the world. 
The larvae of A. mira are consequently not confined to mountain ranges, hills or river 
valleys where there are suitable caves and rock shelters, as they are'able to use tiny habitats 
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which could be provided by stones or boulders lying on an exposed plain. 
provide-potential for a wide distribution, as indeed is the case in A. mira. 

615 

This would 

The larvae are extremely sluggish and cryptic, moving very slowly compared to other 
crocine larvae. They feed on small soft-bodied invertebrates, and in the laboratory they 
have been reared on the worker caste of Trinervitermes trinervoides Sjostedt (Isoptera). 

Material Examined 
Holotype 8,  6 paratypes, 53 other adult specimens, 27 larvae. Queensland: 16 ex Cunnamulla 

(types AM; 7 AM, 2 ANIC); 1 ex 2 miles NE. Noccundra (ANIC). Victoria: 1 ex Esino Station, Mildura 
(UQ). New South Wales: 1 ex Bogan River (AM). South Australia: 3 ex Yunta (2 NMV, 1 ANIC); 
1 ex Wilpena Pound, Flinders Ranges (AM). Northern Territory: 2 ex Stuart Highway 296 km S. 
Tennant Creek (ANIC). Western Australia: 1 ex Mullewa (SAM); 1 ex Spargoville, 28 miles W. 
Coolgardie, No. 1936-28 (BMNH); 1 ex Southern Cross, No. 35-741 (WAM); 1 ex Mount Jackson, 
No. 39-401 (WAM); 1 ex Mooliabeenee, No. 37-199 (WAM); 2 ex Bencubbin, No. 30-1036 (WAM); 
1 ex Burbidge, Southern Cross No. 41-88 (WAM); 2 ex Tammin, Nos 42-1 1, 41-87 (WAM); 2 ex 
Cunderdin (WAM, 1 No. 38-13); 3 ex Dairy Creek, Nos 42-956 to 42-958 (WAM); 2 ex Culham, Nos 
52-1 19,52-120 (WAM); 5 ex Northam (NMV); 1 ex Yellowdine (WAM); 1 ex Widgiemooltha (WAM); 
1 ex 405-mile peg NW. Coast Highway (DAP); 2 ex Moorine Rock (WAM); 2 ex Bore Tank 75 km 
E. Gascoyne Junction Mooloo Downs Rd 20 km N. Dairy Creek (NMV); 1 ex 41 km ENE. Moir 
Rock SSW. Norseman, 32"38'S.,121° 17'E. (ANIC); 4 ad., 10 larvae Boyagin Rock nr Pingelly, 
32"3WS.,116"5WE. (3 adults reared from larvae) (1 ad. WAM, rest NCI); 1 ad., 17 larvae Mooliabeenee 
Siding nr Gingin, 3 1 "50'S., 1 15" 52'E. (ad. reared from larvae) (NCI). 

Comments 
Austrocroce mira is morphologically similar to A. attenuata and they are sympatric 

over most of their ranges (Fig. 63). They can be separated by the two characteristics 
mentioned in the key, and by features of the wings and male genitalia. The wings of A. 
mira are much narrower than those of A. attenuata, and there are usually three crossveins 
between R and M before Rs, compared with two in A. attenuata. The shape of the gonarcus 
is similar in the two species, but the dorsal flanges are much larger in A. attenuata. The 
parameres differ in that they are slightly curved in A. attenuata, but in A. mira the proximal 
region forms almost a right angle to the length of the paramere (Figs 15, 23); also, the 
distal lobes differ in shape, being large and flattened in A. attenuata but relatively small 
and hook-shaped in A. mira. 

Austrocroce mira is also widespread in Australia (Fig. 63). 

Austrocroee longipennis (Navas) 
(Figs 3, 9, 29-36, 63) 

Croce longipennis Navas, 1910, p. 403; 1912, p. 18; Withycombe, 1923, pp. 275,285; Tjeder, 1967, 
p. 310; Holzel, 1975, p. 86. 

Austrocroce longipennls (Navas): Holzel, 1975, p. 86. 

Types 
Holotype n, Sherlock River, No. 98-1 88 (BMNH). 

Adults 
Sexes alike, characterized by brown body coloration, and by the shiny black macula 

usually present on frons, with black markings below the toruli. Size (mean measurements 
in millimetres for 10 specimens, ranges in parentheses); length of body 8 . 3  (7 0-9 0); 
length of forewing 12.7 (1 2.0- 14.0); length of hindwing 39 5 (36.0-46 .0); length of 
antenna 3 .1  5 (3.00-3.44); length of rostrum 1 .09 (1 .00- 1 .16). 

Head (Fig. 3) yellowish brown with a shiny black macula usually present on raised 
portion of frons. Clypeus yellowish brown with dark brown marks below toruli, labrum 
and genae dark brown (clypeus, genae and labrum uniformly brown in holotype); maxillae 
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yellowish brown, maxillary and labial palps pale brown. Rostrum c. 1 . 7  times longer than 
interorbital distance across vertex. Vertex flattish with 2 brown marks usually extending 
posteriorly to occipital region, often forming a circular or rectangular pattern. Antennae 
slender, thickening towards apices, flagellum uniformly brown with short black setae; scape 
yellow, pedicel pale brown. 

Figs 29-36. Austrocroce longipennis (Navas): 29, apex of male abdomen; 30, sternite 9; 31-34, 
gonarcus and parameres, lateral (31), dorsal (32), ventral (33) and caudal (34) views; 35, apex of 
female abdomen; 36, sperrnatheca. Structures as in Figs 13-20. 

Pronotum (Fig. 3) rectangular, uniformly brown with short rigid black setae; lateral 
cervical sclerites dark brown; sternites pale. Pterothorax uniformly brown dorsally, pale 
ventrally but with supra- and infraepisterna of mesothorax diffusely brown. Legs uniformly 
yellowish brown with yellow coxae, tarsi 5-segmented with proximal tarsomere longer than 
combined length of distal 4, paired tarsal claws pale brown; legs densely covered with 
short black setae. Forewings (Fig. 9) with wingveins uniformly brown, bearing slender 
curved black setae and a pale posterior marginal fringe; pterostigma comprising incrassate 
costal veins, dark brown proximally, creamy white distally. Two crossveins present between 
R and M before Rs, and 7 or 8 (occasionally 6 )  radial crossveins between R and Rs; vein 
1A fused with Cu2 from close to wingbase. Hindwings long, slender, with fine brown 
pubescence proximally, pale creamy white distally; no bullae present on h g s -  

Abdomen brown dorsally, pale ventrally. Male (Figs 29-34) with tergite 9 not 
overlapping sternite 9, which is narrowly triangular with acute apex and long ventral setae. 
Ectoprocts yellow with prominently projecting posteroventral margins and long brown 
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setae, callus cerci discernible. Gonarcus widely arcuate with broad dorsal flanges, separated 
~entral ly .~cessus slender, curved distally. Parameres stout, c. 0.64 mm long with proximal 
regions very broad, almost rectangular, curving ventrally from articulation points with 
gonarcus; distal lobes symmetrical, fairly broad and curved outwards. Gonosetae, spinellae 
and pleuritocavae absent. Female (Figs 35, 36) with posterior margins of ectoprocts 
rounded, bearing long brown setae and prominent callus cerci. Sternite 8 divided ventrally, 
each lateral plate separate from, but closely associated with corresponding lateral 
gonapophysis. Other features of terminalia as described under genus. Spermatheca long, 
convoluted, with acute coiled tip and covered with minute seta-like outgrowths. 

Recorded only from Western Australia (Fig. 63). 

Larva 
Unknown. 

Material Examined 
Holotype 0 ,  9 other adult specimens. Western Australia: holotype n, Sherlock River, No. 98-188 

(BMNH); 1 ex Western Australia (BMNH); 1 ex Moolaboola [Moola Bulla HS?] (SAM); 1 ex Warburton 
R. (WAM); 1 ex Yarnpire Gorge, Harnersley Range, No. 44-625 (WAM); 3 ex 2 km ENE. Millstream 
(ANIC); 1 ex Python Pool, Chichester Range, Pilbara (NMV); 1 ex Wittenoom Gorge, 10 km E. 
Roebourne Rd, Pilbara (NMV). 

Austrocroce occidens, sp. nov. 
(Figs 4, 10, 37-44, 63) 

Types 
Holotype 8, 9 n paratypes, Millstream, Western Australia, 24.x.1970, J. C. Cardale, at 

light (ANIC). Other paratypes, Western Australia: 2 8, 1 9, Marillana, ex coll. A. R. Main 
University of Western Australia, 15.xi. 1953 (ANIC); 2 8, same data, Nos 54-1 839, 54-1 840 
(WAM); 1 8, same data (SAM); 1 8, same data, F. E. Wilson Coll. (NMV); 1 n, 15 km E. 
Millstream, 20.x.1970, J. C. Cardale, at light (ANIC); 2 8, Crossing Pool, Millstream, 
21.x.1970, J. C. Cardale, at light (ANIC); 1 n, Millstream, 24.x.1970, D. H. Colless (ANIC); 
1 n, 1 km ENE. Millstream, 29.x.1970, I. F. B. Common and M. S. Upton (ANIC); 1 9, 
2 km ENE. Millstream, 30.x.1970, I. F. B. Common and M. S. Upton (ANIC); 1 9, 1 km 
N. Millstream, l.xi.1970, I. F. B. Common and M. S. Upton (ANIC); 1 8, 1 9, Karratha, 
23.x.1978, M. S. and B. J. Moulds (AM); 3 8, 16 n (in alcohol), Wittenoom Gorge 5 km 
S. Wittenoom, 26.x.1979, J. Blyth (NMV); 1 9 (in alcohol), Fortescue Falls, Hamersley 
Range National Park, 27.x. 1979, J. Blyth (NMV). 

Adults 
A smallish species characterized by: yellowish brown pronotum with brown lateral 

margins; median pale dorsal line over the brown pterothorax; yellowish head with reddish 
brown coloration on the vertex and frons; broad clypeus. Sexes alike. Size (mean 
measurements in millimetres for 52 specimens, ranges in parentheses): length of body 7 .2  
(6.0-8.0); length of forewing 1 1 .O (9.0-1 3.0); length of hindwing 30.6 (22.0-40.0); length 
of antenna 2.36 (2.20-2.60); length of rostrum 0.99 (0.88-1 . 12); holotype male 7.0; 
1 1 .0; 33.0; 2.20; 0.96 respectively. 

Head (Fig. 4) pale yellowish with light reddish brown suffusion covering vertex and 
raised portion of frons, becoming more intense above toruli. Clypeus broad, yellow, genae 
dark brown, labrum yellow with brown laterally; maxillae pale yellow, labium brown, 
maxillary and labial palps dark brown. Rostrum c. 1 . 6  times longer than interorbital 
distance across vertex. Antennae short, thickening slightly towards apices, pale yellow, 
with terminal segments occasionally brown. 
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Pronotum (Fig. 4) broader than long, yellowish brown with brown lateral margins, the 
brown becoming wider posteriorly; 2 brown spots usually present on anterior margin, with 
short brown setae also present on pronotum. Lateral cervical sclerites dark shiny brown, 
sternites pale. Pterothorax reddish brown dorsally with a narrow median yellow stripe and 
yellow posterior margin to metascutellum; pleurites and sternites pale yellow with 

Figs 37-44. Austrocroce occidens, sp. nov.: 37, apex of male abdomen; 38, sternite 9; 39-42, gonarcus 
and parameres, lateral (39), dorsal (40), ventral (41) and caudal (42) views; 43, apex of female abdomen; 
44, spermatheca. Structures as in Figs 13-20. 

supraepisternum and infraepisternum of mesothorax, and infraepisternum of metathorax 
diffusely brown. Legs uniformly pale yellow, covered with short brown setae; tarsi 5- 
segmented, proximal tarsomere longer than combined length of distal 4, paired tarsal claws 
pale brown. Forewings (Fig. 10) with uniformly brown wingveins bearing short curved 
brown setae and a pale posterior marginal fringe; pterostigma comprising incrassate costal 
veins, pale brown proximally, creamy white distally. Two crossveins present between R 
and M before Rs, and 5 or 6 (rarely 4, 7 or 8) radial crossveins between R and Rs; vein 
1A almost entirely fused with Cu2. Hindwings short relative to those of other Australian 
species, slender, with short brown setae proximally, white distally; bullae absent. 

Abdomen mottled brown dorsally, pale ventrally. Male (Figs 37-42) with each half 
of tergite 9 reaching but not overlapping sternite 9 which is triangular witkbng brown 
setae. Ectoprocts yellow with posteroventral margins rounded, slightly projecting, with long 
brown setae and indistinct callus cerci. Internal genitalia very small, gonarcus widely arcuate 
with wide dorsal flanges tapering centrally. Arcessus slender, slightly curved distally. 
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Paramere~sknder, c. 0.34 mm long with proximal regions fairly narrow; distal lobes small, 
symmetrical, shaped like weak hooks. Gonosetae, spinellae and pleuritocavae absent. 
Female (Figs 43, 44) with posterior margins of ectoprocts rounded, bearing long brown 
setae and prominent white callus cerci. Lateral gonapophyses short, not markedly curved, 
with long brown setae; sternite 8 divided, not fused with lateral gonapophyses. Other 
features of terminalia as described under genus. Spermatheca short, C-shaped, produced 
into an acute tip and covered with minute seta-like outgrowths. 

Larva 
Unknown. 

Materzal Examined 
Holotype 8, 12 8, 33 9 paratypes and 6 other adult specimens. Western Australia: the types; 1 ex 

Yampire Gorge, Hamersley Range, No. 44-627 (WAM); 4 ex Kimberleys SW. Bedford Downs 10 
miles S. Lansdowne HS. (ANIC); 1 ex 13 km E. by N. Newman (ANIC). 

Comments 
Austrocroce occidens is morphologically similar to A. longipennis but several features 

distinguish these two sympatric species. Besides the characters mentioned in the key, A. 
occidens is smaller and has shorter wings than A. longipennis, the antennae are yellow and 
are shorter than the brown antennae of A. longipennis. The rostrum is shorter and wider 
than that of A. longipennis, and the pronotum is also shorter and wider than the long 
rectangular pronotum of A. longipennis. In A. occidens the pterothorax is marked with 
yellow dorsally; in A. longipennis it is uniformly brown. There are usually five or six radial 
crossveins in the forewings of A. occidens; in A. longipennis there are seven or eight. The 
male genitalia of A. occidens are very small (paramere length about 0.34 mm) whereas 
those of A. longipennis are large (paramere length about 0.64 mm). In the females, sternite 
8 is widely divided in A. longipennis but the division is only just discernible in A. occidens, 
and the lateral gonapophyses are short and not markedly curved compared with those of 
A. longipennis. The spermatheca of A. occidens is short and C-shaped, whereas that of A. 
longipennis is long and convoluted. Both these species are easily distinguished from other 
Australian crocine species on the basis of body coloration. 

Austrocroce occidens seems to be confined to a small area in the west of Western 
Australia, and the name is accordingly derived from the Latin for west (Fig. 63). 

Genus Carnarviana, gen. nov. 

Adults 
Morphologically very similar to Austrocroce as described by Tjeder (1974) and Hijlzel 

(1975), but differing slightly as outlined below. Head white with distinctive black and brown 
markings; rostrum short. Antennae, eyes, mouthparts as in Austrocroce. Pronotum pale, 
rectangular, longer than wide. Thorax, abdomen and legs pale whitish. Forewings with 2 
crossveins between R and M before Rs; 7 or 8 (occasionally 9) radial crossveins between 
R and Rs; pterostigma prominent; wing venation otherwise as described for Austrocroce, 
bullae also lacking. Legs similar to those of Austrocroce. Males with tergite 9 as in 
Austrocroce; sternite 9 short, broad, with obtuse apex. Ectoprocts large, projecting slightly, 
with discernible callus cerci. Gonarcus arcuate with flanges; arcessus slender, curved 
apically. Parameres simple, fairly stout, broad proximally and apically. As in Austrocroce, 
pleuritocavae, gonosetae and spinellae absent. Female with tergite 9 and lateral 
gonapophyses similar to those of Austrocroce. Sternite 8 distinct, divided or entire. 

Larva 
Characterized by slightly elongated prothorax (longer than mandibles) and pale creamy 

white body with sparse brown markings and brown head. Head rectangular, wider than 
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long. Mandibles shorter than prothorax, curved near apices, devoid of teeth; maxillae and 
labium as in Austrocroce. Antennae slender, thickening apically. Eyes each comprising 7 
stemmata. 

Prothorax slightly elongated, comprising 3 segments; anterior segment almost oval, 
longer than wide; mid-segment longer, wider than anterior segment, divided into tergite 
and sternite, bearing prothoracic legs; anterior and mid-segments of prothorax strongly 
sclerotized; posterior segment short, weakly sclerotized, divided by deep transverse fold, 
incorporated with the rest of the body, bearing prothoracic spiracles. Mesothorax 
rectangular, divided by deep transverse fold posteriorly. Metathorax similar to mesothorax 
but wider, slightly longer, with minute metathoracic spiracles dorsally. Legs shortish, fairly 
stout; tarsi unsegmented, terminating in paired brown claws. 

Abdomen 10-segmented, segments 1-6 all alike but progressively smaller, with minute 
lateral spiracles. Segment 7 short, broad, with lateral spiracles; segment 8 conical; segments 
9 and 10 reduced, telescoped into segment 8, together forming the spinneret. 

Type-species: Carnarviana cretata, sp. nov. 

Carnarviana is morphologically similar to Austrocroce with similar wing venation and 
genitalic structures, but can be separated by pale body coloration; species of Austrocroce 
being either brown or yellow and brown. The main features separating the two genera are 
larval biology and morphology. The larva of A. mira, the type-species of Austrocroce, has 
a very short prothorax, has dolichasters densely arranged over the body, and is dark brown, 
whereas larvae of Carnarviana spp. have longish prothoraxes and very few dolichasters, 
and are pale. The larval habitats are also quite different; that of A. mira lives in tiny recesses 
under stones; those of Carnarviana live in fine sand amongst stones and detritus under 
sandstone overhangs. 

Both these genera may be distinguished from Croce MacLachlan and Josandreva Navas 
by the origin and shape of Rs, and by the male genitalia, which have fused parameral 
lobes in Croce and Josandreva. Austrocroce and Carnarviana may be separated from other 
crocine genera by a combination of lack of bullae, wing venation, male genitalia and larval 
morphology and biology. 

The name Carnarviana is derived from the Carnarvon Range in Queensland, where 
the first larvae and the type-species were collected. 

Carnarviana cretata, sp. nov. 
(Figs 5, 11, 45-52, 54, 63) 

Types 
Holotype d (reared from larva), Camarvon Range 46 km S. Rolleston, Queensland, 

24"40'S.,148"35'E., 3.viii.1980, M. W. Mansell (ANIC). Paratypes, Queensland: 1 9 (reared 
from larva), Carnarvon Range 80 km N. Injune, 25"08'S.,l48"35'E., 30.vi.1980, M. W. 
Mansell (ANIC); 1 8, Carnarvon Range, 17.xii. 1938, N. Geary (AM); 1 6, Camamon Range, 
6.xii. 1941 (UQ). 

Adults 
Unmistakable, characterized by the white body, prominent brown pterostigma and 

uniformly brown frons, clypeus and genae. Sexes alike. Size (mean measurements in 
millimetres for 14 specimens, ranges in parentheses): length of body 5 .3  (5 .0-6.0); length 
of forewing 12.0 (1 1 .0- 14.0); length of hindwing 35 . 4  (30.0-40.0); length of antenna 
2.80 (2.40-3 .00); length of rostrum 0.87 (0.80-0.92); holotype male 5 .0; 1 1 .0; 30.0; 
2.80; 0.80 respectively. - - 

Head (Fig. 5) white, with frons, clypeus and genae, excepting a small median spot on 
clypeus, uniformly dark brobvn; labrum, labium, maxillae and palps all white. Rostrum 
short, c. 1 . 3  times longer than interorbital distance across vertex. Antennae shortish, 
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thickening towards apices, white, with basal portions of pedicels brown, antenna1 setae 
pale. 

Pronotum (Fig. 5) rectangular, longer than wide, uniformly white with pale setae on 
dorsum and brown setae along anterior margin; lateral cervical sclerites and sternites pale. 
Pterothorax white with anterior portions of prescutum and mesoscutum dark brown; 

Figs 45-52. Carnawiana cretata, gen. et sp. nov.: 45, apex of male abdomen; 46, sternite 9; 47-50, 
gonarcus and parameres, lateral (47), dorsal (48), ventral (49) and caudal (50) views; 51, apex of 
female abdomen; 52, spermatheca. Structures as in Figs 13-20. 

infraepisternum of mesothorax almost entirely brown, anteroventral areas of spiracular 
sclerite, supraepisternum of metathorax and trochantin brown. Legs uniformly white, 
covered with short pale brown setae; tarsi 5-segmented, proximal tarsomere longer than 
combined length of distal 4, paired tarsal claws pale brown. Forewings (Fig. 11) hyaline, 
with hyaline wingveins lightly marked with brown, bearing short pale setae and pale 
posterior marginal fringe; pterostigma comprising incrassate costal veins, very prominent, 
uniformly dark brown. Two crossveins usually present between R and M before Rs, and 
7 or 8 (occasionally 9) radial crossveins between R and Rs; vein IA fused with Cu2 from 
close to wingbase. Hindwings long, slender, covered with short hyaline setae, longitudinal 
veins hyaline, crossveins usually brown (hyaline in holotype). 

Abdomen white with sparse irregular brown marks on tergites. Male (Figs 45-50) with 
each half of tergite 9 slightly overlapping sternite 9 which is broadly triangular with obtuse 
apex and long setae. Ectoprocts with prominent projecting posteroventral margins and 
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long brown setae, callus cerci discernible. Gonarcus arcuate with broad dorsal and ventral 
flanges separated centrally; arcessus slender, curved distally. Parameres stout, c. 0.64 mm 
long with broad proximal regions; distal lobes symmetrical, downwardly curved into a 
hook-shape. Pleuritocavae, gonosetae and spinellae absent. Female (Figs 51, 52) with 
posterior margins of ectoprocts rounded, bearing long brown setae and weak callus cerci. 
Lateral gonapophyses long, curved, bearing setae ventrally. Sternite 8 undivided, not fused 
with lateral gonapophyses. Other features of terminalia as described under genus. 
Spermatheca shortish, convoluted, with acute tip and covered with minute seta-like 
outgrowths. 

Figs 53-54. Larvae: 53, Austrocroce mira (McKeown); 54, Carnarviana cretata, gen. et sp. nov. 

Larva (Fig. 54) 
Characterized by the slightly elongated prothorax, pale brown head and mandibles and 

creamy white body with irregular brown marks on tergites. Measurements are given in 
Table 2. 

Head pale brown with prominent dark brown mark dorsally posterior to tentorial pits; 
a yellow U-shaped area surrounds this mark posteriorly and laterally, with clypeal region 
darker brown. Surface of head covered with white dolichasters, longer in occipital region. 
Antennae each consisting of a stout brown pedicel, bearing a delicate &segmented flagellum; 
proximal and distal flagellomeres long, intermediate 6 short. Eyes laterally situated, the 
7 stemmata interspersed with dolichasters. Mandibles uniformly pale brown, with 
prominent dolichaster-bearing papillae on inner surfaces; basal 52 of mandibles covered 
with rows of short white dolichasters. Maxillae and labium as described under genus; basal 
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segment oflabial palp large, elongated, mid-segment short, cylindrical, terminal segment 
long, fusiform, with an oval pit-shaped sense organ on dorsal surface. 

Anterior segment of prothorax with apical f brown, except for pale midline, posterior 
$ white; mid-segment with tergite yellowish brown anteriorly, brown posteriorly, with 
evenly distributed black spots and white dolichasters on either side of pale midline; 
posterior segment of prothorax creamy white, occasionally with 2 brown marks on either 
side of dorsal midline. Mesothorax creamy white with faint brown marks along anterior 
and posterolateral margins and prominent fusiform dolichasters along anterolateral margins. 
Metathorax with a large diffise brown mark centrally on metatergite; prominent fusiform 
dolichasters on lateral margins and minute metathoracic spiracles dorsally. Legs yellowish 
brown with faint brown annulations at proximal ends of tibiae, and with rows of 
dolichasters. 

Table 2. Mean measurements in millimetres of C. eretata larvae 

Body width and body length are variable, depending on the feeding and state of 
maturity within the instar 

2nd instar 3rd instar 
Mean Range Mean Range 

N 2 17 
Head width 0 66 0 64-0 68 1 0 7  096-112  
Head length 0 58 0 56-0 60 0 89 0 80-0 96 
Mandible length 0 74 0 72-0 76 1 2 2  112-128  
Prothoracic length 0 78 0 76-0 80 1 24 1 20-1 32 
Body width 1 10 100-1 20 1 90 1 20-2 48 
Body length 3 76 3 44-4 08 6 40 4 88-7 76 

Abdomen creamy white, overlain with brown marks, one on either side of dorsal 
midline, prominent on segments 1-6. Abdominal sternites uniformly creamy whi 
Prominent fusiform dolichasters occur laterally on abdomen; segments 7 and 8 unifor 
yellowish white, with small fusiform dolichasters. 

Larval Biology 
The larvae were found in fine powdery white dust under sandstone overhangs. They 

were usually encountered clinging to the sides of stones, and become coated with a layer 
of the white sandstone dust, which serves as a very effective camouflage. This, coupled 
with their very slow movements, make them difficult to detect. 

The name cretata is derived from the Latin cretatus, meaning marked with chalk, 
referring to the chalky white sandstone dust which covers the larvae. 

Material Examined 
Holotype d , 2  8, 1 9 paratypes, 10 other adult specimens, 17 larvae. Queensland: the types; 4 larvae 

ex Carnarvon Range 46 km S. Rolleston (reared); 13 larvae ex Carnarvon Range 80 km N. Injune 
(reared); 10 ex Carnarvon Range (9 QM, 1 AM). 

Carnarviana janthorum, sp. nov. 
(Figs 6, 12, 55-62, 63) 

Types 
Holotype 8, 10 8, 6 9 paratypes (all reared from larvae), Cania Gorge 22 km N. Monto, 

Queensland, 24"40'S.,151"00'E., 30.vii.1980, M. W. and S. M. Mansell and A. T. and 
J. Forbes. Holotype 8 ANIC; paratypes: 1 8, 1 9, ANIC; 28, 1 9, AM; 1 8, BMNH; 1 8, 
19,NCI; 18,NMV; 18 ,  19 ,QM;  1 8 ,  19,SAM; 18 ,UQ;  18 ,  19 ,  WAM. 
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Adults 
Unmistakable, characterized by pale body coloration, 3 prominent shiny black maculae 

on frons and vertex and 2 parallel brown marks on the mesoscutellum. Sexes alike. Size 
(mean measurements in millimetres for 17 specimens, ranges in parentheses): length of 
body 6 .4  (5.4-7 6); length of forewing 13.7 (12.0-16.0); length of hindwing 38 0 
(30.0-44.0); length of antenna 3.20 (3.00-3 40); length of rostrum 0 94 (0.84-1 .08); 
holotype 6, 6 6; 15 .0; 44 0; 3 30; 1 .00 respectively. 

Figs 55-62. Carnarviana janthorum, gen. et sp. nov.: 55, apex of male abdomen; 56, sternite 9; 
57-60, gonarcus and parameres, lateral (57), dorsal (58), ventral (59) and caudal (60) views; 61, apex 
of female abdomen; 62, spermatheca. Structures as in Figs 13-20. 

Head (Fig. 6) creamy white with shiny black macula covering raised portion of frons 
and 2 smaller maculae on vertex. Clypeus, genae and mouthparts pale yellowish, genae 
occasionally marked with brown. Rostrum shortish, c. 1.5  times as long as interorbital 
distance across vertex. Antennae uniformly yellowish white, thickening towards apices, 
clothed with short brown setae. 

Pronotum (Fig. 6) longer than wide, yellowish white with 4 faint brown marks; setae 
on anterior margin black, pale brown on dorsum and lateral margins; lateral cervical 
sclerites and sternites pale, with brown spot above coxae. Pterothorax yellowish white 
with anteroventral margins of prescutum and mesoscutum brown; mesoscuteflum with 2 
parallel brown marks; infraepisterna of meso- and metathorax marked with brown. Legs 
uniformly yellowish white, covered with short pale brown setae; tarsi very long, 5- 
segmented, proximal tarsomere longer than combined length of distal 4, paired tarsal claws 
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pale brown. Forewings (Fig. 12) hyaline with pale brown venation bearing pale brown 
curvedsetae and a pale posterior marginal fringe; pterostigma prominent, comprising 5 
or 6 incrassate costal veins. Two (occasionally 3) crossveins present between R and M 
before Rs, and 7 or 8 (occasionally 9) radial crossveins between R and Rs; vein 1A fused 
with Cu2 from close to wingbase. Hindwings long, slender, with hyaline venation, densely 
covered with pale setae; bullae absent from wings. 

Abdomen yellowish white with brown marks on anterior and posterior margins of 
tergites and along midline; sternites uniformly pale. Male (Figs 55-60) with tergite 9 scarcely 
overlapping sternite 9 which is triangular with rounded apex. Ectoprocts with projecting 
posteroventral margins, bearing long brown setae and distinct callus cerci. Gonarcus 
roundly arcuate with broad dorsal flanges separated centrally; arcessus slender, curved 
distally. Parameres slender, curved, c. 0.52 mm long with broad proximal regions; distal 
lobes symmetrical, very large, flattened, almost triangular in shape. Pleuritocavae, gonosetae 
and spinellae absent. Female (Figs 61, 62) with oval ectoprocts bearing long brown setae 
and distinct callus cerci. Lateral gonapophyses long, curved, bearing long brown setae. 
Sternite 8 divided, separate from lateral gonapophyses, bearing long brown setae. Other 
features of terminalia as described under genus. Spermatheca long, convoluted, with acute 
tip and covered with delicate seta-like outgrowths. 

The name janthorum is derived from the combined names of Dr Anthony Forbes 
and Mrs Janey Forbes, in gratitude for the part they played in this study (see 
'Acknowledgments'). 

Table 3. Mean measurements in millimetres of G. janthorum larvae 

Body width and body length are variable, depending on the feeding and state of 
maturity within the instar 

2nd instar 3rd instar 
Mean Range Mean Range 

N 14 37 
Head wldth 0 67 0 64-0 72 1 1 2  104-120 
Head length 0 58 0 56-0 64 0 90 0 84-0 96 
Mandible length 0 74 0 72-0 80 1 2 4  116-128 
Prothoracic length 0 80 0 76-0 84 1 2 8  120-140 
Body width 1 21 0 88-1 44 2 23 1 32-3 24 
Body length 3 95 3 60-4 80 6 96 5 60-9 20 

Larva (Fig. 54) 
Very similar to the larva of C. cretata, described above, distinguishable apparently only 

on the basis of size, the larva of C. janthorum being larger than that of C. cretata. 
Measurements are given in Table 3. 

Larval Biology 
The larvae were found amongst stones and leaf litter in shallow sandstone caves. They 

cling to the sides of stones, usually near the interface with the ground, or conceal themselves 
amongst the leaf litter. They do not become covered with white dust like the larvae of C. 
cretata. They are slow-moving but are agile climbers. The larvae of both species of 
Carnarviana were reared in the laboratory on the worker caste of T. trinervoides. 

Materzal Examined 
Holotype 6, 10 6, 6 9 paratypes, 5 1 larvae. Queensland: the types; 5 1 larvae ex Cania Gorge 22 km 

N. Monto, 24"40tS., 15 1 "00'E. (reared). 



Comments 
The adults of C. janthorum are easily distinguished from C. cretata on the basis of the 

head markings; C. cretata has a uniformly brown frons, clypeus and genae whilst C. 
janthorum has three distinct maculae on the vertex and frons. The male and female genitalia 
of the two species are similar, although the internal genitalia of the males of C. cretata 
are larger than those of C. janthorum and more robust. Both these species can be 
distinguished from other Australian species on the basis of their pale body coloration and 
characteristic head markings. 

These two species have been recorded only from Queensland: C. cretata from the 
Carnarvon Mountain Range, and C. janthorurn from only one locality near Monto. 

Fig. 63. Recorded distribution of Crocinae in Australia. Austrocroce attenuata. 0 A 
mira. A A. longipennis. A A. occidens. + Carnarviana cretata. W C. janthorum. 

Discussion 

The six Australian species are morphologically fairly similar as regards wing venation 
and genitalic structures. The venation is simple, conforming to the general pattern of two 
or three crossveins between R and M before Rs, few radial crossveins, the fusion of 1A 
with Cu2 and the lack of bullae. In the male genitalia, the parameres, especially the distal 
lobes, are of simple structure, without fusion, projections or asymmetry, but the gonarcal 
flanges are well developed. Although the genitalia are fundamentally fairly uniform, the 
shapes of the parameres, especially the distal lobes, do vary interspecifically and this, 
coupled with the size of the genitalia and gonarcal flange development, is useful in 
separating the Australian species from one another. The female genitalia -do not differ 
significantly from those of species found elsewhere. 

Despite the morphological uniformity, the six species can be divided into three groups, 
possibly groups of sister species, on the basis of body coloration, distribution and, as far 
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as is known, larval morphology and biology. The three groups are: A. attenuata and A. 
mira, A. l zg ipennis  and A. occidens, and C. cretata and C. janthorum. 

It is possible that a new genus will be required for A. longipennis and A. occidens but 
this will depend upon their larval morphology and biology. Larvae of these two species 
should first be searched for in small caves and under overhangs, as Dr I. F. B. Common 
has observed adults of A. occidens flying in front of small cavities in a sandstone cliff at 
Crossing Pool, Millstream, W.A. (personal communication). 

The larva of A. attenuata may occupy a similar habitat to that of A. mira, to judge 
from their similar distribution patterns. 

There are also, possibly, another two undescribed species which could form a sister- 
group to the above three. This is suggested by the presence in ANIC of specimens which 
I cannot place. These specimens are from Wyndham, W.A., and from the Northern 
Territory near East Alligator River, but unfortunately this material is inadequate, and I 
hesitate to base species descriptions or conclusions upon it. Procurement of more material 
and larvae will provide a clearer understanding of the relationships of the Australian 
Crocinae. 
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