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Description and biology of a new genus of flies related to Anthoclusia
and representing a new family (Diptera, Schizophora,
Neurochaetidae)

by
David K. McAlpine
(The Australian Muscum, Sydney)

SYNOPSIS
The new family Neurochuctidae is established in the superfumily Asteioides o include the genera
Anthoclusia Hennig (Oligocene) and Newrochaera (Recent), the latter here described as new. The
following new species are described: Newrochacia prisca (Rhodesia): N. stuchenbergi (Malagasy):
N. inversa (Australia). The larva and puparium of N, inversa are described and an account given of
its biology, including its association with the plant Alvcasia macrorrhizos (famuly Araceae), and the
extraordinary adult behaviour.

INTRODUCTIO

My interest in the Australian species, round which the present study has grown,
commenced 20 years ago when material was received from the South Australian
Museum and the University of Queensland. In 1961, when we observed the curious
habits of the adult fly for the first time, the insect became known as the "upside-down
fly’. No satisfactory clue to its relationships was available till after publication of
Hennig's description of Anthoclusia gephyrea, a Baltic amber tossil, in 1965, Hennig
(1969) described a second fossil species, A. remotinervis, and in 1971 removed the
genus Anthoelusia from the Anthomyzidae, in which it was originally placed, as it
was not considered referable to any recent family. Hennig's writings and a brief
mention of recent forms by Colless & McAlpine (1974: 96) comprise all that has
been previously published on flies referable to the new family Neurochaetidae.

SUPERFAMILY ASTEIOIDEA

This superfamily name has been previously used by Colless & McAlpine (1970) in
the sense in which I now employ it. Hennig (1971; 1973) used the name Anthomy-
zoidea in a similar but wider sense. The family-group name “Asteidae’ was used by
Loew as early as 1861 (and earlier in a different form—C. W. Subrosky in lirt.),
whercas the name Anthomyzidae was apparently first used by Czerny (1903). In
accordance with articles 35 and 36 of the International Code of Zoological Nomen-
clature, Asteioidea should be used as having priority over Anthomyzoidea. Opomyzi-
dae, a family included in this group by Hennig (1971), but not by Colless & MeAlpine
(1970), is of much earlicr date, having been used in the form Opomyzides by Fallén
(1820). In view of the current disagreement as to the inclusion of the Opomyzidae, it
is considered that greater stability will be achieved by uniform use of the name
Asteioidea. Colless & McAlpine (1970; 1974) use the name Opomyzoidea for @ super-
family of different scope, admitting doubts as 10 its limits. A more satisfactory but
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Hennig (1971) divided the superfamily "Anthomyzoidea’ into two divisions: the
Periscelidea (families Periscelididae, Aulacigastridae, Asteiidae, and Teratomyzidae),
and the Anthomyzidea (families Acartophthalmidag, Clusiidae, Anthomyzidae,
Opomyzidae, and Chyromyidae). The whole of the Periscelidea, with the possible
addition of the Anthomyzidae from the Anthomyzidea constitute my concept of the
superfamily Asteioidea.

The most constant morphological distinction between Periscelidea and Anthomyzi-
dea given by Hennig (1971) is the uniformly sclerotised face of the former and the
centraily membranous (desclerotised) face of the latter. My work shows the facial
structure not to be uniferm in either division and to be particuiarly diverse in the
families referred to Anthomyzides. In some (e.g. the Chyromyidae and some antho-
myzids) the desclerotisation of the face seems Lo be part of a general lessening of the
sclerotization of the head capsule associated with a decrease in overall size. The
Anthomysidae {uniike the Ciusiidae) generaily retain a distinguishable (but not
prominent) fower (epistomal) margin to the face, separating it from the peribuccal
cavity. kn some anthomyzids (e.g. Mumetopia) the face is not markedly desclerotised
and in Apterosepsis basilewskyi Richards (1962), which I regard as a true anthomyzid,
it is quite strongly sclerotised. The Anthomyzidae are the only family of Hennig's
Anthomyzidea with a facial structure approaching that of families here included in
Asteioidea. In the material of Aulacigastridae and Astetidae availabie to me the lateral
borders of the peribuccal cavity are formed by broad ventrolateral extensions of the
mesofacial, which are distinct from the genal-parafacial areas. In the Anthomyzidac
these extensions form a narrower raised ridge of similar extent. In the Periscelididae
and Neurochactidae there are no such extensions of the mesofacial, and the genal-
parafacial areas border directly on the peribuccal cavity. In the Teratomyzidae the
parafacial suture is lost and there is thus no distinction between parafacial and
mesofacial.

Hennig (1971 37} gives the absence of the posterior postalar bristle as an apomor-
phic characier of the ground-plan of the Periscelidea. The bristle referred to is not
situated on the postalar callus, and appears better considered as a posterior member
of the intra-alar series, A posterior member of this series is present in examples of
Aulacigastridae and of two asteiid genera at present available to me, though this
bristle is situated a little further forward than the true postalar, Cther asteioid flies
1 have examined have only the usual postalar bristle

A typical presutural bristle is present in the Anthomyzidae and Teratomyzidae,
and in several of the Aulacigastridae and Asiwciidae there is apparently a reduced
presutural. [ doubt if a true presutural bristle can be identified in the remaining
families of Asteloidea. In some species of Steaomicra there is an apparent presutoral
bristle but this bristle is probably a secondary develepment not present in the ground:
plan of the genus. In many species of the genus, mcluding an exceptionally plesio~
morphic one from Malaysia, there Is only a longitudingl series of two or three hairs
in this position, and, in those species in which the apparent _:Q:::.:W bristle is
strongly developed, it seems to be derived from an enlarged member of this series.
Similarly the occurrence of an apparent presutural bristle in a single known species
of Neurochaetidae probably indicates a late secondary development of the bristle

The absence of a costal break near the end of the subcosta may not always be
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primary as there could well be sceondary foss of the break in small forms with en-
dency to reduction invenation. In the Asteionden forms with least developnwent of the
break (Periscelididac and Astenidae) hase relatively great reduction of the subeostu, 2

condition suggesting that this part of the wing i highly apomorphic. The presence of

4 distinet break in Neurochaciidae does not necessaribhy indicaie sy napomorphy with
other asteioid groups (Anthomyridae, Teratoms sidue, Aolucipastridae) hiving suct
a break.

The tamibies ol Asteifoidea may be divided guite sharply into groups from antennal
structure, The Newrochaetdue aad Periseelididae hinve segmient 3 rather narrowiy
oval, sharply defiexed, with dorsad sub-basal tuberele Hiting fnto o cin ity of segment 2
which is cap-like with o dorsal sliv, The repunning fumilics of Asteioidea hinve segmen:
3 rounded to rather broadiy osal and porrect 1o somewhat drouping. but :::o: ihw
coneealed sub-basal tubercle, und segment 21 not cap-hike, s distad articular surfae
facing anteriorly, with dorsal margin not sht but at most broadh sinuate,

The periscelidid-neurochuetid type of structure is so distinctive thil its possessors
scent o require some sort of separate status from the remainder of the astefoid

familres, and the placement of Cranieps and Sicacnticra in the Aulacigasiridae seems
unlenable. Stenomicra and  Awdacigester hane both lost or abmost losi the bas
scgmemation of the arista but this similarity is apparenthy due to comversence, cuch
of these genera being less <lesely reluted o the other than to & form with segmented
aristit.

Qutside the Asteioidea the periscelidid tape ol antenm occurs with slight variation
in a awmber of groups of Schizophora (e.g. in mamy of the Muscoiden (caly ptictes).
Tephritoides, and Drosophiloidea. and in the families Nothyvbidae and Psilidac). It
is possible that this set of antennal characters b in :F. ground phn of a lurge section
of the Schizophoru, though this section may prove e in view of the
probability that the characters bave beceme modiicd in seme Hncages

In the Asteioidea the Torms with the _#.:./nc;.&a e of antennad siructure alo
share the following charecters: (1) foss of the presutural bristle, (23 loss of the mtra-
afar bristle {shured with /:::::C:_,F and  Teratonn

ficull to de

wacr and (3) the lony-

bipectinate arista (shared with some representatives of Anthoms sidue. Aulacizastridue,
and Astetidae). Though these churacters cannot be considered 1o proside proof of Ui
moenophyletic onigin of Neurochaetidae plus Peris

ehididac, they do indicate a degre
of uniformity in the families possibly indicative of close relationship.

I'conclude that the balance of evidence at present indicates a relationship of the
Neurochactidae to the Periscelididae but thut the resemb
suggest thut they be included in one family,

The Neurochaetidae difler from the Periseelidida
displiced high above the epistomzl narain. i
suture sepurate from the pd
ol eye, and in having a

e by not so close 4y o

dagial suture and following the conteur of ventral margins

reater number of fronto-orbitad bristles diree or more). The
Nevrechuetidue further diticr from the n._.:..::.z,.. retontcra compley _: Lhe extumsihe,
unifera, not very distinctly e

ar bristles, They difle

rom the reona

1 PeTbee vener

£oxtr} i the presence of o costal break.

From the Anthomyziduae, with which Hennig (1971) imtally associated them, the
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no true alfinity, I, however, at couplet 78 it is 1aken on 1o couplet 84 on the ground:
of huving the slit (Laagspalr) in antennal segment 2 not as deep as in many muscids
(thaugh suil present), the inscet cannot be waken to any family because of decidec
disagreement with any of the alternatives alter couplet 132
The characters given in the key to gencra hercin are the only ones which can al
present be asseried absolutely 1o differentiate Newrochaera from Anthoclusia, the only
previously described genus of Newrochaetidae, However, there is also some fess clews
evidence of morphological divergence between Lhe genera in some other characters
It appears that the thorax of Anmiheclisic is much less flattened than in Newrochuera
In Newochaera vein 3 always ends in the wing apex with vein 4 ending distingtly
behind apex. This is not the case in A, geplyrea but in A, remotinervis the difference
from Newrochaeta 1s slight,. There may be a considerable dilference in antenna
segment 2 (very large and cucullate in Nearochaera, apparently shorter than segment 2
in Anrhoclusia), but in the most plesiomorphic species of Newrochaeta (¥, prisca) the
antennz is unknown. The possession of spaced anterior lo anteroventral series o
spinescent bristles on the costa may well be a character of the groundplan of Newre-
chacra which is absent in Anrhoclusic. But . inversa has the bristes reduced tc
ghtly differentiated setulae, and the costal armature of the fossils needs closer study
The presence of macrotrichia on the radial sector (vein 3 and stem of veins 2 and 3
could be a further character of the groundplan of Newrochacra not present in Antho
cfusic, but, i 5o, they must have been secondarily lost in V. srnckenbersd, and shoul
be searched Tor carcfully in A, geplyrea w ascertain i Lhey are really absent,
Wherever it scems possible to decide the direction of evolution of a distinguishing
character, Anthoclesio has o more primitive condition than Newrochacta. 1t is there
fore possible that Aarhoclusia lies near the ancesiry of Newrochacra and that
chaeta 15 2 Ec:cv:f._c:c unit, its species being united by synapomorphic characiers
Gn account of the large number of contrasting characters among the three specie:
of Newrochetw, these characters are sel out in Table 1 instead of in a key, & prisee
the grentest pumber of appurently plesiomorphic characters, while . furerse
has the greatest number of apomorphic charicters. On Uhie other hand the distinguishing
characters of V. prisex are not entirely plesiomorphic, e.g. the number of scutell
bristles is reduced. N, ssekenbergi has a presutural bristle, the possession of whict
night be interpreted as plesiomorphic. However, as this is the cs:._ known occurrence
of such a bristle in the family, it may be that the bristle has developed secondarily ir
this species. N sruckenbergd and N inversa share ceriain apomorphic characters
which indicate that they are probably sister-specics. By comparison with N. prisca
these specics have the costal incision at end of subcosta deeper, vein 2 shorter anc
E:.,.ri forward n_.h.mE ¥, anal cell reduced in size, apparent apical scutelar bristle:
lisplaced krerally, postscutellum very convex und prominent.
Go%;c the evidence for synapomorphy belween N stuckenbergi and N, inversa
¢ amount of phenetic difference between them is (oo great to warsanl any xONEMIC
searegation of this pair from N, prisce. OF the characiers listed in Table 1
and stuckenbergt resemble cach other and ditfer from N
while N, stuckenbergl and ;

ST

Newro

L inverse

. prisca in only three
. prisea resemble each c:#.. and differ from |
SIX. N stickenbergl shows an intermediate condition between the othier two specie

in two characters. The differences between the three species might be considered @

'
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TABLL

Nt

Spevitic chutracters

e slache

fronto-orbatad bristles 3 3 4

r(L s;: ?..r..
nirte bris

::._._3;;_ _E:E 51 itat __7..:,.,_ betore ?:a
ARE c J:r ost ¢

ﬁqc..?rﬁ:r.m E_Jﬂ_r

dorsocentrul bristies 1
bristhe

scutelbr bristles

SUpri-it

bepween the
N Present

VErY CONVEN aTRi

postscutelium :
prominent

spaced costil bristles EREENY sertgd

st ostrongly

costut break

short lobe

at vein 4

with

second basal ced

anal cell

cereus of

least equivalent 10 those v,a?:m::m eeneri i some acahpiraie T
convineed that the establishment of three H::::_:d sener b pat
present. Such an arrangement would Ll L

inter-relationships of the ,f?.f._r;. and o show

it independent of the fossil forms of the tun

i

¢ouamihing s

.:3:..,_:: form a4 monoe-
erests 1 ans chessification
¢ name fullibs i originad function (often forzotien by aplitiers) of imme-
diately indicating the reltionship of the species, Bt o later date numerons additional
species of the alliance are found, which can be sepregated into eroups by significant
character combinations, then one might consider wheiher additional genera or sub
genera should be used,
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for one near base and one near apex; mid femur with three uncqual anteroventra
bristles: hind femur with four short ventral bristles near base in addition to bristle
corresponding to these in &, imverse. Costa terminating just beyond vein 3, ven
deeply incised at end of subcosta so as 10 form a long, finger-like lobe, between breat
and apex with series of short, spaced, brown anteroventral bristles only in addition t«
the more numercus hairs and anterodorsal spinules; costal index about 2,6; macro
trichia on vein 3 and stem of veins 2 and 3 abscent; distal section of vein 4 very weakl
developed; second basal cell confluent with discal cell, separated from first basal cell
anal cell reduced in size and distally narrowed, the veins enclosing it weakly developed
distal section of vein 6 distinct, short, curved.

Abdomen broadly ovate; tergites 3 to 7 each with several lateral bristles; cercu:
refatively small and narrow, with short hairs and two short terminal spines.

1,5 mm

Dimensions: total length 1,9 mm; length of thorax 8,7 mm; length of w
Disiriburion: castern MALAGASY {(Ma
Hologype 7 (unigue): lagoon shore, Féndrive, XI1.1953 (B. R. Stuckenberg),
History Museum, Paris.

T e

LN S.S...,::q.z srckenbergi, holotype.  3-6. head. 7. part of costa of fefl wing, anterion
aspect. 3. right wing.
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Neurochaeta inversa sp. n. (Figs 1-4, 13-20, 22-23)
Male and Femaly

Coloratien: head brown-black: Iice and anterior parts of Irons und cheoks dull
yeliowish; antenna pale yelfowish, with seement 3 oflen brownish neur bise: arista
brown; palpus brown; cephalic bristies black (a5 are most thoracic bristles). Thorax
dark brown with grey pruinescence; postscutelium appearing sihery from some
angles. Coxae brownish yellow; lenrora deep brown, the middic and hind ones pale
yellowish at bases: fore tibia brownish seffow, paler at base; middle and hind ybise
brown-bluck with pale vellowish buses; fore and hind tarsi vellowish with brown upical
segment; middle {arsus brown with basai and apical scements usu Iy durkest. Wing
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and two or three shorter upper anlerior ones present. Mid leg more slender than
olhers; fore leg of similar length with fermur much swollen: hind leg much fonger, the
femur about as stout as that of fore leg; fore femur with a row of well-developed
posteroventral bristles not extending 1o base and a row of shorter dorsal bristles;
mid femur with a short anteroventral bristle near middle: hind femur with o long
dorsal bristle and two anterior bristies beyond middle; hind tibia without strong
brisiles. Costa extending to vein 4, deeply incised at end of subcosta, thus produced
into @ very short subacute lobe with one terminal bristle on proximal side of break,
hetween break and apex with a yellowish anterodorsal series and black anteroventral
series of small spaced setulae in addition to the numerous smaller costal huirs; coslat
wex about 3.3: subcosta distally desclerotised from commencement of forward

curvature and distinguishable only by u creasc of the membrane, rather close to but
not merging with vein 15 vein 3 and stem of veins 2 and 3 dorsally with three erect
bristles each longer than width of adjacent part of first basal cell, one of these situated
at or slightly beyond junction of veins 2 and 3, one slightly proximal to and one
distal to this point; distal section of vein 4 well developed : second busat cell confluent
t cell; anal cell reduced, very narrow. nol closed apically; vein 6 absent;

with first bas
alula distinet but narrow.

Abdomen rather narrowly ovate; preabdaminal tergites with short seattered
setulae. those behind tergite | with a bristle near cach posterolateral angle: preabdomi-
nal sternites much broader than long, but sternites 2--3 not as wide as tergites of their
respective seginents; preabdominal spiracies sitpated in pleural membrane. Male

postabdomen approximatel symmetricab; tergiie 6 karge, well se crotised with setulue
much as on tergite 3; sternites 6 and 7 absent: only one distinet dorsal selerite behind

tergite 6, which, from its kuterad conneclions to anterior extremily of bypandrium wnd

remoteness from surstyl, may be the inverted sterpite 8 rather than the epandrium,
(his sclerite rather narrowly transverse, bearing & pair of submedian bristies and no
aiber macroirichiz: epandrium, on this interpretation. apparently absent; what
remains of the reduced genital segment not distinetly deflexed: sursiylus with broad
anteriorly and posteriorly extended basal part and obtuse, straight, finge ke distal
part, not attached o any major esternal sclerite: bypandrium with two basally
connecied processes (gonites) on each side, which bear few relatively large setulaes
acdeagus long, coiled in repose below segment 6. furming a simple tube with only
very indistinet longitudinal skeletal sirip; cerci guite sepasate, very broad, plae-like.
Female postabdomen with spinucie 6 in pleural membrane, spiracic 7 oapparently
absent: cercus remarkably similar to that of mule. Spermathecac two. spherical,
biack. 0,09 mm in diametcr, on short, separate, alimost unpigmented ducts from the

median eviduct

Dimensions: wial length, § 2,2-3,3 mm, $2,2-3,1 mm; length of thorax. 5 0,9-1,4
mm, 2 1,0-1,4 mm; length of wing, 3 1,9-2,7 mm. & 2,0-2,7 mm.

Karvorype: 1 == & {{rom testes); three or possibly all chromosomes aerocentric.

Last insrar farve (Figs 4, 13, 22-24) colourless, clongate, subcylindrical, tapered at
each end: caticle for the most part smooth; segmentation normal, there being almost
no secondary annulation. Each anterior spiracle on a short, slender, clavate horn,

with three openings, each al the summit of a short urn-shaped process; several rake-
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like transverse ridges bearing hooked processes situated in front of and on cach side
ol E,_.i_ opening; three or four rounded papithue situated close in front of uatrial
opening; cach segment ventrally with several rows of deaticles, on cuch of m:af:,::mz
segnients 2-7 (apparent segnients 3+ 1) forming two main rows of houoked V:‘:Mj
which are situated on a raised pad: these pads most prominent laterally EZM::W

Cterminad segment (abdomina
SOOI ; s A - al e TG H i ddivi 1
segment 8} slender somewhat comtricted near middle and disided into three processes

perhaps to be designated as pairs of preudupaog

mcinw:.iu_.ln pair of ventral processes, one cach side of anus, and a much stoute
subvonical median process which beurs the spiracles on a0 pair of shert erminal
tuberaies: cach posterior spiracle with three simpie openings and four short, branched

E : L bra ,

almost stellute hadrophobe s cephalophary ngeal shefeton Tor the most part very

lightly premented: mouth heok pule selowish, sellowish brown anteriorly, dark

. s g . 1 . ' . )
brown on fower posterior angle, with an clongate ventral upodeme: by postom
efongate, dark brown in front of the slmost unpigmented bridye _.

sclerite

onse ¢ 0 geo pale sellow poste-
riorly s parwstomal bar tong and sender, fainthy plemented: pharsnzeal selerite ulmost

! ¢ h > . drynge > H sl
unpigmented except for the durk brown

yellowish coloration on posterior

rein ol upierior sinus and more diffuse
nus: dorsal cornu remarkabis stender; floor of

pharynx with several Tongiiwdmal folds, Length abeut 4 mm ,

Pupaorium (Fig. 25) curved, Tusiform (e, almost bum ed), much depressed
h i it pl

anterioriy, almost smooth and somewhat shining, pale yellowbh, transparent so that
= 1 h ilo Ll (24 ol

pupt or pharate aduit is readily visible, on most segiments with 3 nurrow annular

S g ) - . e 5 h W . » R
thickenings forming internal ridges. Spiruc
of puparium ubout 3.4 mm.

fes of pupa net on visible processes. Length

Distribution: coastal castern AUSTRALIA fron northern side of Hunter River basin
e i " AT, . . B
(New vc.:._: Wales) wo Miriam Vile district (Queensiand), also on Atherton Tableland
F have failed to find exanples of the species in appare .

By suitable habhiat in the
o woll - » FHel T : oo ’ | .
Eungella (Dalrymple Heights) district west of Machay, Queenslund. thoueh the
vr.m:n.x was not exhaustive. There remains o gap of about OO0 km in the w:o: n
distribution of the species. .

Hoforype 50 The Lland Reserse, Bellin . ) ’
folotipe sl . sen, New Soutly Walkes, 201V 1961 3
Cogger & D K. McAlpine) Austradion Maseum. o

F‘:.m.:.._.\.x;. ﬁ.ux from New South MWades coliceted 10K MeAlpine oweept as indicated):
Whian Whian State Forest, near Lisinore, L9635, 13 716 . Dorreo Nutional y:.r..
”n”__‘ .ch. o, XEI96G, | 5, 1 o The Ibumd Rese tovn. | _/. ,..:._CQ_..Eﬂl
|c,f..}, 281 5 some colll MU Go Cogger)y: Brineesilie, near Belhngen, 1V 1977, 57 .
::_ﬁ,n.xcuc?n.:n

39 7 (eolls Ho Gl Cogger & [ Cameron): W

s
Beliunary,

XM.EOP 7 L.,,. 5. .Z.CE#A Alhvn, near Becleston, FIEXT XILI93S- 1969, 41 2,83 7
(some coll. B I Rick); in the following collections: Australiun Museum ml,m:c,.m

“FAE_E: Nauenal Insect Collection, Canberra; Natienad Museum of Victoria
C?._co:.n:n“ Queenstand Muscuny, Brisbune: South Australian Mouseum .»;_i.:,ac”
:E?D.c. of Queensland Entomology Collection, Brisbune: Britiah Muscum é/::c:m
istory), London; Hunganan National Muscum, Budapes!s Nuationnd Muse of
atural History, Puris: USSR AG "Sci e 7 zical Musoumn,
el ¥, Pans s US.S. CAcademy of Scienee, Leningrad ; Zoological Museumn
Jote - 1 h% » 3 Tyt N ) ¥ . ) o
ur sinki: Zoological Museum of Humboldt University, Fast Berlin: Natad Muscum
2 > AT R 2 - H e T B

(2189}, Pictermaritzbury: Biosystemativs Rosearch Imatitute, Ottana; B.P. Bishop
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The larvae live between the developing fruitlets. They are often in contact with a
watery liquid found within the spathe, which forms a sealed chamber during the
whole of the larval development, Examination of large numbers of infested inflorescen-
ces shows that larvae do not cat into or otherwise damage the fruiticts. Therefore the
most probable larval food is micro-organisms in the liquid. Other kinds of larvac have
not been found in the same microhabitat as Newrochaera, but larvae of Cadrema sp.
(Chisropidae) have been found in the moist, decaying upper part of the spadix.
Pupaiion takes place and often emergence of numbers of adults while the fruitlets are
still unripe and the spathe sealed. These adults cannot escape until the spathe splits
when the fruitiets are ripe, Sometimes dead adults are found inside the closed spathes.
It is of course possible that these belong to the earlier parental generation and were
trapped as adults when the spathe closed. It seems from field studies and laboratory
examination of freshly collected material that by late March copuiation and oviposi-
tion have ceased and, though spermatogenesis takes place within the first few days
after cclosion of males, the sperm is stored in the testes. Ovaries at this period are
undeveloped. Even during the sccond half of February at Upper Allyn refatively few
well-developed ova were lound in females and it appears that development of ova is
being deferred in some individuals. These individuals are presumably those which
overwinter, deferring reproductive activity il flowering of Alocasia recommences in
November. However, some larvae and pupae are stll to be found in early May.
Overwintering adults have been observed in May (at Upper Allyn), July and August
(at Bellingen), and copulating pairs of adults which had presumably overwintered
were found in the earliest Alocasia inflorescences ol the season on 29.X1,1966 at
Wilson River Reserve,

The rate ol development of N. fnversa has not been measured experimentally but
it seems probable that the period from oviposition to eclosion of adult is in the order
ol five to six weeks. This would enable two or three generations to be passed during
the summer Howering-fruiting period of the host. The fact that some adults can be
found at almost any time in this period indicates that the broods are not sharply
defined.

No doubt the development of the immature slages in a sealed cavity confers a
degree ol protection from natural enemies, and no perasitoid Hymenoptera have yet
been reared from the larvae or pupae of M. inversa. Parasitic nematodes have been
found in the abdominal cavity of numerous adult females coliceted at Upper Aliyn
in February. In all such females the ovaries were al a very rudimentary stage of
development. Nematode stages included inactive females containing numerous cggs
and often newly hatched young which appeared 1o be breaking through the body wall
of the parent,

Behaviour of adulits

Adult flies live on the leaf surface (upper or lower), on the outer surface of the
petiole, within the hollow petiole base, or in the spathe of the inflorescence at anthesis.
When in the open they move about for much of the time, and their orientation while
walking (usually so rapidly as to be lermed running) is an cutslanding feature of ihe
insect. Whenever the fly is on a vertical or sloping surface the head is directed down-
wards so far as this is possible while retaining the long axis of the body parallel with
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the substrate. In all the thousands of individuals T huive seen in the field T have not
seen an exception to this ruke of orientation except in the case of injured individuals.
When numbers of flics are pluced in a collecting jar those on the vertical glass surtace
are oriented vertically with the head downwards. If the jar s then imverted, every ily
immediately turns so as to restore the original orientation. Compensating for the
strict Emit on body orientation is the ability of the fly 1o run in any direction. Piree-
tion of movement, however, has for much of the tume a strong forward Gdownward)
or backward (upward) component so that the path of movement of an active lly
describes a largely zigzag course, the more acute angles of which point upwards and
downwards and indicate points where the direction of movement is abruptly reversed.
As can be seen from Fig. 27 this manner of movement cnables the fly to cover a

Figs 27-28. Approximate paths covered by two thes on stlecaade teaves, cach for about 20 seconds
befure coming 1o rest 4.3 - actual size) Arrows indicate starting pomnns, 27, Newrodhee

fnversa, 28, Stenondcra sp.
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