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ABSTRACT

New Zealand's Calliphoridae are revised. Kcys are given to genera and specics, and
characters of diagnostic and systematic imperiance are illustrated. All taxa are fully
described, and (where known) reference is made to their biology. The 7 genera
included contain 54 species, of which 31 — 27 in Peflenia and 4 in Xenocalfiphora
— are new. Huttorophasia Curran, 1927 is synonymised under genus Pollenia Robi-
neau-Desvoidy, 1830, Poflenia demissa var. minor Malloch, 1930 is absorbed into
P. demissa (Hutton, 1901). Cafliphora rufipalpis Macquart, 1831 becomes a junior
synenym of Xenocaliiphora hortona (Walker, 1349). Two new combinations are
proposed: Gymnophania permx Hutton, 1901 is transferred to Pollenia, and Cal-
liphora flavipes Lamb, 1909 is moved into Xenocalliphora. Three names — Pollenia
atriferur Malloch, 1930, Pollenia demissa var. cuprea Malloch, 1930, and Calli-
phora nothocalliphoralis Miller, 1939 — are considered to be of unceriain identity,
Lectotypes are designated for 10 nominal species: Calfliphora hilli Patton, 1925;
Calliphora dasyphthaima Le Guillou, 1842 {and Macquart, 1843); Pollenia auro-
notata Macquarl, 1855; Sepimentum finosum Hutton, 1901; Calliphora antipodea
Hutton, 1902; Calliphora eudypti Hutton, 1902; Calliphora rufipaipis Macquart, 185t
and Calliphora aureopunciata Macquart, 1855, Sections by contributing authors cover
three topics: immature stages and life history (B.A. Holloway); fly strike {A.C.G.
Heath}, and rearing (Pritam Singh). A note by K. Rognes reports the occurrence of
two Pollenia species in the rudis-group, apparently recently introduced from the
Northern Hemisphere.

CHECKLIST OF TAXA

(Note: the many names in synonymy are listed in the Taxonomic Index, p. 82)
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INTRCDUCTION

The dipteran family Calliphoridae, to which belong
the familiar blowflies, bluebottles, and greenbot-
tles, is represented in New Zealand by 32 species.
These are contained in 2 subfamilics comprising 7
genera. Six of the genera — Calliphora, Hemipy-
reflia, Lucilia, Pollenia, Ptilonesia, and Xenocalli-
phora — belong to the subfamily Calliphorinae. The
seventh, Chrysomya, belongs to the Chrysomyinae,
a group represented here by only two species. Two
other subfamilies, the Ameniinae and Rhiniinae,
have been recorded from New Zealand by early
workers, but these records are based on erroneous
locality data (see Miller 1950, pp. 138, 139, and
142).

In general appearance the New Zealand species
of Calliphoridae are very much like the other
members of this large and cosmopolitan family,
which are mostly stout, large to modcrate in size,
and often metallic in appearance, at least on the
abdomen. They can be distinguished from all other
calyptrate flies in New Zealand by the prescnce of
a row of hypopleural setae, an undeveloped post-
scutellum, and a haired propleuron (if the propleu-
ron is bare then the outer posthumeral seta is
absent). However, in structural details some of the
speeies differ from the normal calliphorid pattern.
These anomalies are discussed below under the
genera Pollenia, Ptilonesia, and Xenocaliphora.

There is a long history of work on New Zealand’s
calliphorids. The firsi specics was described by
Swederus (1787) from material collected during
Cook’s first vovage 10 New Zealand. By the early
twentieth century a few species had been described
by European workers such as Macquart and Walker,
and Hutton had recognised species endemic o the
offshore isiands. Subseguent workers such as Mal-
loch (1924, 1927, 1930), Miller (1939b), and Mur-
ray {1954) continued to describe new specics, and
in general they had a good eye for valid species,
although they often confused the nomenclature
because of the inaccessibility of much type material
in European museums at that time. Miller {1939b,
p. 11) gave a very interesting account of the history



of blowflies in New Zcaland, including their sig-
nificance in Maori lore. Harrison (1976, p. 147) has
given a uscful revision of the species from the
southern islands.

Calliphorids are generally ubiquitous. They fly
mainly by day, though a number of specimens 1
have examined were collected at light traps. Most
species of Pollenia appear 1o be restricted to higher
altitudes, whereas Ptilonesia and Xenocalliphora are
often found at the seashore. Adults are often
atlracted to sweet liquids, and can be collected at
flowers, where they feed on nectar. They also feed
on the liguid products of organic decomposition,
which provide the proteins cssential te the female
for egg maturation. Most species breed in carrion,
but Polfenia may parasitise earthworms as il does
in other geographical regions. Some of the species
of Calliphora, Chrysomya, and Lucifia are of sig-
nificant veterinary importance, causing the cuta-
neous myiasis of livestock known as “fly strike’, but
the life history details of most New Zealand Cal-
liphoridae are unknown.

This revision is based on almost 1400 speci-
mens, from numerous sources. Virtvally all type
material has been examined,

Genus Calliphora

The genus Calliphora in New Zealand contains four
species, two introduced from Australia and one
from Europe, and the fourth endemic. The Aust-
ralian species, Cafliphora stygia and C. hilli, are
two of the well known golden blowflies, or golden-
haired blowflies. The first record of their appear-
ance in New Zealand dates from 1841, when Dr
A. Sinclair collected specimens of both {used in the
type series of laemica White) in the Bay of Islands.
In 1845 he made further coliections of both spe-
cies, and these are preserved in the BMNH collec-
tions. Colonel Bolton collected stygia in 1845 at
the Auckland Islands, French expeditions visited
New Zealand in 1824, 1827, and 1831, but when
in Paris (MNHN) I found no golden blowflies col-
lected on these expeditions. In his narrative of
Cook’s first voyage, Hawkesworth refers 1o “flesh
flies” being like those of Europe (see Miller 1939b,
p. 58); this probably refers to the endemic species,
which has the appearance of European blowflies,
Joseph Banks collected this species during Cook’s
voyage of 1768, and would surely have taken a
golden blowfly had he seen one (he did while in
Australia). During this voyage Cook was mapping
the North and South islands, and Banks went ashore
at every opportunity. It seems unlikely, then, that
golden blowflies were in New Zealand at that time;
or at best they were present only in very small
numbers. It seems most probable that they were
introduced from Australia between 1779 and [841.

J.S. Pollack in 1838 mentions a “‘gad fly” or oestrus
depositing larvae on meat (see Miller 1939b, p. 61);
this may refer to a golden blowfly. Hennig (1966,
p. 10) accepts a passive dispersal from Australia in
recent geological time, saying that man may not
have been the agent.

The two golden blowflics C. Ailli and C. stygia
have been confused taxonomically by most authors.
Hutton (1901, p. 64) mentions neither of them in
his New Zealand synopsis. Malloch, in his Aust-
ralian paper (1927, p. 309), discusses the confusion,
keys the flics successfully, and also mentions that
he has females of Aili from New Zealand, but he
docs not refer 1o them in his New Zealand work
{1930, p. 313). Hardy (1937, p. 21) gives a rather
confusing list of species and synonymies, including
the names Ailli, laemica, milleri, rufipes, and stygia.
He does not mention siygia as occurring in New
Zealand, but gives laemica and miileri as the two
golden blowflics of New Zealand. He alludes 1o his
new species milleri as the common New Zcaland
blowfly, and gives Aiflf as a synonym of rufipes
(milleri is here referred to Aidl). Miller {1939b, pp.
30 and 32) and Murray (1954, p. 719) both refer
to kilii, as recognised here, as rufipes and to stygia
as laemica. The name ryfipes has in the past caused
great confusion, as Macquart described both a Pol-
fenta rufipes and a Calliphora rufipes, and both
names have been applied to blowflics in New
Zealand. Dr K R. Norrig (pers. comm.) has studied
the type specimens of these species in conjunction
with his work on Australian blowflies, and has
found that the syntypes of P, rifipes are Calliphora
stygia and that the holotype of C. rufipes is an Aus-
tro-Oricntal Calliphora species. Kurahashi {19871,
p. 138) placed C. stygia in his subgenus Neocalli-
phora (see below) and referred to C. Ailli as C.
(Paracalliphora) rufipes ssp. pulleri, but 1 can find
no justification for subspecific status for this species.

Calliphora guadrimaculata is an endemic species
of siriking appearance, being large, robust, and
metallic. It is mentioned in Macri foiklore, and was
recorded by all the early authors, having been
described by Swederus from material collected by
Banks during Cook’s first vovage. Malloch (1930,
p. 316) unaccountably referred to this species as
Calfiphora sacra (Fabricius). Kurahashi (1971, p.
155) placed this species in his subgenus Neocalli-
phera along with five others, of which I find that
only two, namely C. nigrithorax from Tasmania
and C ochracea from Australia, are closely related
to quadrimaculata. These three species constitute
& distinet group, and are probably living examples
of something near to the ancestral stock of present-
day Cafliphora specics. They have in common
densely haired eyes, holoptic head in the male, very
large thoracic spiracles, unicolorous undusted



abdomen, and curved paralobes in the male geni-
talia. Calliphora testaceifacies is closcly rclated to
this group, but in having bare eyes and a dusted
fifth tergite is reminiscent of the Australian Calli-
phora robusta group. It may be a relatively recent
offshoot from the ancestral line of the numecrous
species of the robusta group found. in Australia
today.

Similarly, C. stygia is closcly related to the nigri-
thorax - ochracea proup but has a golden-dusted
abdomen, sparsely haired eyes, and straight para-
lobes. The thoracic spiracles are very large, and this
is a characteristic feature of the ancestral group;
enlargement is found to some degree in other golden
blowfly spccics, but less strikingly so. Tt is probable
that stvgia is still quite closc in its characters to the
ancestral stock, and marks the first step in a mor-
phological progression to the numerous gelden
blowfly species found in Australia today.

C. guadrimaculata has been geographically and
genetically isolated in New Zealand, and may form
the stock for future speciation. Indeed, on Camp-
bell Island and the Auckland Islands it differs from
the mainland form in having the abdemen blue-
green and metallic rather than violet. This subant-
arctic form was described by Hutton {1904, p. 155
as a distinct species, but I do not believe that it
deserves this status. However, speciation appears
to be rapid in the New Zealand subregion, with its
many islands,

Culliphora vicina, accidentally introduced from
Europe, was first recorded in New Zealand by G.V.
Hudson in 1889, but under the name C. vomitoria,
a misidentification. This species has now rcached
all geographical regions of the world, most prob-
ably dispersed passively by human agency in the
days of sail.

Genus Hemipyrellia

This genus is very closely allied to Lucilia, and may
at some time be considered synonymous. Like
Lucilia, Hemipyrellic species breed in decaying
animal matter, but adults are attracted to sweet-
smelling substances.

In material received from Linceln College I found
a single specimen of Hemipyrellia ligurriens (Wie-
demann), possibly incorrectly labelled. As with
Chryscmya megacephala, this species is tropical and
would probably not become established in New
Zealand, but I have identified it amongst material
collected at airports in New Zealand. The genus
has been included in the key so that it may be iden-
tified should it turn up in imported cargo.

&

Genus Lucilia

The genus Lucifia is represented here by the well
known, cosmopolitan sheep blowfly L. sericata
Meigen, which was first recorded from New Zealand
in 1872 by Hutton {1901, p. 63). Miller (1939b, p.
52) gave a key to three species, one sericafa and
the others called simply “A” and “B™. His species
B can be eliminated as it obviously did not origi-
naie in New Zcaland, having a vellow third tergite;
it fits the description of, and most likely is, the
Australian species Hemipyrellia fergusoni Patton.
Milier separates his species A from sericafa using
a poorly diagnostic colour character, but his geni-
talia drawings show quite markcd differences.
Howcever, these may be artefacts due Lo distortion
during slide mounting and to over-clearing of the
aedeagus. I have noi found a sccond species in the
material T have examined. Material recently
received from New Zealand airport authoritics
included a specimen of the tropical species L.
cuprina Wiedemann. This is unlikely to become
established in New Zealand, but I have included it
in the key on p. 27 for the benefit of thosc iden-
tifying insects found in imported cargo.

Genus Polleniz

Pollenia has previously been considered a predom-
inantly Palearctic genus, wilh onc or two migrant
specics reaching North Africa, America, and north-
western India. It i1s now clear that this is erroneous,
and that Poflenia is substantially represented in the
Southern Hemisphere, Many species await descrip-
tion from southern Australia, and new specics are
described here from New Zealand,

Apart from two recent introductions from the
Northern Hemisphere, all New Zealand species are
endemic. Pollenia is by far the largest — as well
as the ieast known — genus of Calliphoridae in this
country.

A few members of the tribe Polleniini were
described from the Oriental and Austro-Oriental
regions by early authors such as Francis Watker,
but these have subsequently been transferred to
other genera within the Calliphorinae and Rhini-
inae. No Polleniini have been recorded from the
Afrotropical and Neotropical regions. In North
America the tribe is represented by two introduced
species and the genus Melanodexia Williston, which
is confined to river gullies in California and Idaho.

There are, then, four distinet geographical groups
of Polleniini: Palearctic Pollenia (30+ species);
Nearctic Melanodexia (84 species); Oriental and
Austro-Orientzl Poflenia (8+ species, including
Xanthotryxus); and the Australian and New Zealand
Poilenia (60+ species, including Anthracomyia).
Basic external and genital morphology is identical



in the four groups, head shape (Figure 12) and the
bare prosternum and propleuron in particular dis-
tinguishing them from other Calliphoridae. The
Oriental - Australasian genus Pofleniopsis Towns-
end has a Pollenig-like head but a haired proplcu-
ron and prostecrnum, short, larviparous ovipositor,
and Onesia-like aedeagus.

The question of origins and phylogenetic rela-
tionships of the Polientini within the Calliphoridae
is especially difficult, and its detailed resolution is
oulside the scope of this study. However, the exisi-
ence of a large number of very similar species indi-
cates that the Polleniini are a comparatively recent
group, possibly originating in and dispersing from
the Palearctic region. It is likely that this dispersal
took place across the Bering land-bridge and along
the island chains of South-west Asia 10 Australia
and New Zealand. Whatever their origin, once
established the groups would have been isolated by
changes in sea level during Pleistocene interglacials
and the post-Pleistocene period, and rapid specia-
tion apparently took place in the more tcmperate
arcas. The distinct Oriental and Austro-Oriental
group consists of the few species that were able to
adapt to a subtropical climate,

In basic structure and gencral appearance the
New Zealand Pollenia species resemble the
Palearctic representatives, with only a few minor
differences, and I regard the two groups as congen-
cric. New Zealand Polleria do not have the facial
carina that is present in most Palearctic species,
nor such long, crinkled thoracic ground setulae. Tn
some of them the abdomen is metallic blug or green,
without distinct dusting, and often with pale ground
colour to the thorax.

A few Palearctic species placed by some authors
in a separate genus, Nitellia Robineau-Desvoidy,
have shorter ground setulae and an undusted,
metallic black abdomen. These are much more
similar to the New Zealand specics than they arc
to the rest of the Palearctic Poffenia (lhe rudis-group;
see note on p. 47), which have long, crinkled, golden
thoracic hairing and the abdomen densely dusted
and olivaccous. The male genitalia of the New
Zealand and Palearctic species are of very similar
construction, but unlike any of the New Zealand
species the rudis-group has a strongly sclerotised
rod on the basal half of the hypophalius. In the
Nitellig-group the marginal spines are confined to
the dorsal portion of the hypophallus, and the lower
portion is not produced forwards into a spine-like
projection as in many of the New Zealand species.
The aedeagus of Melanodexia resembles that of the
Nitelfig-group but has a broader, blunter para-
phallus.

The Australian species are generally darker, and
often have the thoracic hairing typical of the ridis-

group. In structure of the aedeagus they are iden-
tical with the New Zealand specics.

I wholeheariedly endorse the view of Mihalvi
(1976) concerning the Hungarian Pollenia species:
“Pollenia is the most difficult genus of the Calji-
pheridae”. 1 have experienced considerable diffi-
culty in producing useful taxonomic conclusions to
the problems encountered while preparing a key to
the New Zealand species of Pollenia, as with the
Palearctic species. These problems have ariscn
mosily because of infraspecific wvarability, the
general similanty of the species as regards external
morphology, and the relaiive paucity of material
available. Although infraspecific variabilily has been
accounted for in the key, the figures of the male
genitalia should always be used to confirm an
identification.

A separate key to females has been given, and
again variability has been accounted for, but as
morc material becomes available this key may
prove unsatisfactory. Except where 1 have had reli-
ably associated sexes, the females have not been
assigned to species but left unnamed, and instead
referred to as “species ¢ to “species ¢,

Hutton (1901) was the first to describe any New
Zealand Pollenia specics, but placed his new spe-
cies demissum and fumosum in the genus Sepi-
mentum, Malloch (1924) synonymised this genus
with Polienia and considered Hutton’s two species
to be comspecific. In a subsequent paper (1930),
published after examination of more maierial,
Malloch reversed his opinion and restored them as
distinct specics. He also described three new spe-
cies, and two new varieties of demissa; thesc latter
are discussed under P. demissa (p. 36).

Although unhappy about the wvalidity of the
generic characters of Hutfonophasia as distinet from
Polienia, Malloch (1930) considered il a good genus.
I consider it to be synonymous with Pollenia, as I
can find no characters important enough to war-
rant iis distinciion {scc Remarks under P. pernix).

Genus Ptilonesia

Prilonesia is 2 very unusual calliphorid genus found
only in New Zealand and two localities in Austra-
lia, It is monotypic, and in general appearance is
very Onesia-like, with wide parafacials and jowls
and the eyes reduced. It is also reminiscent of the
endemic New Zealand genus Xenocalfiphora, and
was placed as a subgenus of it by Kurahashi {1971).
I prefer to keep Ptilonesia as a distinct genus on
the basis of its lack of ocellar and superior orbital
setae, modifications to the fifth tergite, hairing on
the parafacialia and squamae, facial shape, and male
genitalia. The similarity to the Neotropical genus
Toxotarsus 1 believe to be due 1o convergence,
rather than an indication of any phylogenetic rela-
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tionship, hecause both genera are seashore flics,
Miller {1939b} says that the single species of Pti-
lonesia breeds in decaying seaweed. This may be a
mistaken observation, and it may be that the flies
were breeding in dead animals tangled in the sea-
weecd masses.

Outside New Zealand Prilonesia is apparently
restricted to beaches north and south of Sydney
Heads and at Seaford in Victoria {K. R. Notris,
pers. comm). The question arises as to whether this
disjunct and local distribution represents an intro-
duction or is a relic of a previously wider distri-
bution. Introduction on floating masses of seaweed
is unlikely, as ocean currents min away ffom Aus-
tralia throughout the year, and prevailing winds
blow either towards New Zealand or northwards
along the eastern coast of Australia. The other pos-
sibility is of dispersal by boats traveiling between
New Zealand and Australia, but it is strange that,
once established, the individual colonies did not
disperse rapidly, as is usual with other seashore
Diptera. It scermms most likely, thercfore, that the
Australian populations are a relic of a previously
wider distribution.

Genus Xenocalliphora

This genus is endemic, and contains ten species,
four of which are described here as new. Three spe-
cies occur on the main islands, but the remaining
seven are restricted to offshore islands.

Xenocalliphora is reminiscent of Onesia and Pri-
lonesia in general habitus, having dichoptic malcs,
wide jowls and parafacialia, and in being larvipa-
rous. The species can be divided into two distinct
groups which, however, are not distinguishable by
their general appearance. The first group has two
posterior /a setae, no pd setae on the fore tibia, and
an aedeagus with a bifurcate harpes that is curved
for its entire length (Figures 94 and 100). The
sccond group has one posterior ig scta, a pd scta
on the fore tibia, and a non-bifurcate acdeagus that
is broad and curved at the tip (Figures 92 and 96).
The first group is restricted to the North Island,
northern South Island, and central offshore islands,
and the second is found only in the southern islands
— a distribution suggesting sister-group status.
Unfortunately, Hennig (1966) does not mention this
genus or any of its species in his work.

The phylogenetic relationships of Xenocalli-
Phora within the Calliphoridae are not clear. Kura-
hashi (1971) suggests that the genus is derived from
the same ancestral stock as the old Calliphora-group
bul has evolved in a way differing from modern
Calliphora. Certainly it is of striking appearance
when compared with other genera from the South-
em Hemisphere, Kurahashi also suggests that it has
affinities with some Holarctic genera such as Cyno-

mya, Cyanus, Onesiomima, and 4bago. This 1 find
doubiful, and prefer to consider Xenocalliphora as
a totally isolated group that is now found only in
the New Zealand sabregion, but which derives ulti-
mately from the common ancestor of the Calli-
phora-group.

Malloch (1930) keyed four species correctly, using
the name Xenocalliphora and describing one spe-
cies as new, Miller {1939b) used Cafliphora for ail
his blowfly species, including five Xenocalliphora
species, two of which he described as new, Murray
(1954) gave a very good key to all the species of
Calliphora known to occur in New Zealand; this
included six species of Xenocalliphora, one of which
he described as new. Kurahashi {1971) included five
species in his key to Xenocalliphora but did not sce
specimens of most of the species. Harrison (1576)
gave a key to Calliphora species which included
five Xenocalliphora species. In general, adequate
keys have been given to the known species, but in
many instances the nomenclature is incorrect,
names being confused and assigned to the wrong
species. Misidentifications are discussed under the
relecvant species.

Genus Chrysomya

This genus is represented in New Zealand by C.
rufifacies (Macquart), which, like other Chrysomya
species, is a tropical or subtropical blowfly adopt-
ing the ecological role of Lucilia in temperate
regions. It is, however, unusual in being able to
exiend its peographical range 1o warm temperate
regions (cf. C. albiceps in southern Europe). The
male genitalia (Figure 19) are not typical of the
Chrysomyinae, and the larva is unusual in having
fleshy protuberances on the segments (see Figure
116).

The earliest recorded occurrence of rufifacies in
New Zealand is 1911 (Miller 1939b, p. 56, and
specimens in BMNH), Malloch (1930, p. 315) refers
to this species as Chrysomya albiceps (Wiede-
mann), with which it may be conspecific (see Zumpt
1956, p. 192).

1 have recently received from the Common-
wealth Institute of Entomology two samples of
Chrysomya megacephala (Fabricius) found aboard
aircraft arriving in New Zealand from Australia. 1
also have a record of this species from rotting fruit
at Springston, MC (possibly incorrectly labelled; R.
A. Harrison, pers. comm.). This species is tropical,
and is unlikely to become established in New
Zealand, but I have included it in a key {p. 57) so
that it can be identified should it turm up in sea-
porls or at airports.
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IMMATURE STAGES
OF NEW ZEALAND CALLIPHORIDAE

Contributed by B. A. Holloway*

A comprehensive systematic work on Ncw
Zealand’s Calliphoridae would include a substan-
tial section on the morphology and biclogy of the
immature life stages. Lack of material of the early
stages of the many endemic species of blowflies
precludes such a treatment in this contribution. The
most that can be offered arc simple keys and short
descriptions that will enable the user to recognise
each of the three larval instars and to identify to
species the third-instar larvae of the six common-
est calliphorids of urban and rural areas.

Five of these species are of Northern Hemi-
sphere and Australian origin. Their larvae are the
conspicuous maggots that may be seen feeding on
dead animals, and are either primary or secondary
invaders in sheep strike (see Heath 1985, p. 15).
The immature stages of some of them may also be
discovered inside meat pies, hamburgers, and simi-
lar meat-based foods that have been exposed to egg-
laying adult females.

The sixth species is the large endemic blueboitle
Calliphora quadrimaculata. Although its larvae
frequently occur on dead animals, they are also able
to reach maturity without feeding on carrion. On
a recent collecting trip based at Dundas hut in the
northern Tararua Range (WN-WA; altitude 1250
m) 1 found a mature larva and numerous puparia
— from which adults subsequently emerged —
about 2 ¢m below the surface in gritty soil sur-
rounding clumps of the broad-leaved snow tussock,
Chionochloa flavescens. The most likely source of
larval food was the deep, wet layer of fermenting
leaf sheaths in the base of this species of tussock.

Unlike adult calliphorids, which are casily recog-
nised as bluebotiles, greenbotiles, and golden-haired
blowflies, most larvag — even of quite distantly
related species — look very similar to the naked
cye. However, at X50 magnification under a stereo-
microscope the distinctive features of the three lar-
val instars are clearly discernible, and it is not
difficult to identify third-instar larvae to species.
Calliphorid larvae which do not kev out to one of
the six common species probably belong to the
endemic fauna. If sufficient live specimens are
available, some should be preserved and the
remainder should, if possible, be reared to adults.
A well documented collection of correctly asso-
ciated larvae and adults would be immensely valu-

*Entomology Division, Department of Scientific and
Industrial Rescarch, Private Bag, Auckland, New Zealand

able to specialists studying the affinities of New
Zealand Calliphoridae.

Materials and techniques

The material studied, including associated adults,
is in the forensic and general collections of the New
Zealand Arthropod Collection (NZAC), held by
Entomology Division, DSIR, Auckland., Most of
the specimens were obtained between 1981 and
1983 during a study of the fauna associated with
human corpses in Auckland {Smeeton et a/. 1984).
They were collecied by Drs W. M, [, Smeeton and
T. D. Koelmeyer, senior lecturers in forensic med-
icing at the Scheol of Medicine, University of
Auckland, from corpses which, because of the
circumstances of death, were received for post-
mortem  examination at the Auckland City
Mortuary.

The characters used for identification are most
easily seen in fully extended specimens which have
been killed by brief immersion in almost boiling
waler. Freshly killed specimens can either be fixed
in PEA solution (1 part petroleum ether, 7-10 parts
95% ethanol, 2 parts glacial acetic acid) or placed
dircctly in 70% cthanol. To examine the structures
used in the keys it is not necessary Lo clear or slide-
mount the larvae, They can be viewed adequately
in a dish of ethanol under a stereomicroscope at a
magnificaiion of about x50,

The illustrations were made with the aid of a
camera lucida. Structures that are not obvious at
low rmagnifications and which have not been used
in the key — ¢.g., the perispiracular bristles asso-
ciated with the posterior spiracular slils — are
omitted from the drawings. Measurements were
taken from fully extended larvae.

Morphology and terminology

The body of a blowfly maggot (Figures 115 and
116} consists of a head, three thoracic segments
{TI-T3), and eight abdominal segments {4/-48).
The head is very small, and is often partially
retracted into the thoracic segments; it is bilobed,
and bears a pair of antennae and a pair of maxil-
lary palps (Figures 117-119). The mouth opens on
the ventral surface of the head, and has associated
with it a pair of strongly sclerctised mouth hocks
and a variably developed oral sclerite (sce Figure
126). Numerous oral grooves are present on the
integumental surface on either side of the mouth,
The mouth hoocks are part of a complex cephalo-
pharyngeal skeleton which is not easily seen in
uncleared specimens,

The first thoracic segment of larvae in the second
and third instars bears a pair of conspicuous, lobed,
anterior spiracles (Figures 118 and 119). First-instar
larvae lack lobed spiracles on this segment, but have
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instead a pair of minutce spiracular slits which are
barely discernible except under a scanning ¢leciron
microscepe {Kitching 1976a). The body segments
arc scparated by narrow spine bands (Figures 115-
119) which are always well developed on the ven-
tral surface but which may be weak or absent dor-
sally and latcrally. The size, shape, arrangement,
and density of spines in the bands of third-instar
larvae are important charactcrs for identifying dif-
ferent species, The posterior end of the last
abdominal segiment bears six pairs of papillae (Fig-
ure 115) which are arranged approximaltely in a ring,
In some species paired papillae are present on the
third thoracic segment and all abdominal segments
(Figure {16). The papillae on the last abdominal
segrent surround a pair of posterior spiracles (Fig-
ures 116 and 123-125). Each spiracic consists of a
scssile, crescentic to circular peritreme enclosing two
or three obliquely arranged slits. The number of
slits and the shape of the peritreme are casily vis-
ible characters from which the different larval
insiars can be identified (Figures 120-122).
Various authors (e.g., Miller 1939, Zumpt 1965}
have attached considerable taxonomic importance
1o the number of lobes in the anterior spiracles and
the size, shape, and proximity of the posterior spir-
acles of third-instar larvae. In the specics dealt with
here these characters are too variable to be tax-
onomically useful. The most reliable and easily seen
characters for ideniifying these species occur in the
oral sclerite and in the spine bands. [Hlustrations of
the posterior spiracles have been included mainly
to show how much these structures may vary in
similar-sized specimens of the same species (Fig-
ures 137 cf. 138, 142 ¢f, 143, and 147 cf. 148}

Diagnostic characters of larvae

Calliphorid larvae can be distinguished from those
of Anthomyiidae, Drosophilidae, Fanniidas, Mus-
cidae, Phonidae, Sarcophagidae, and Sciadoceridae,
which may occupy similar ecological niches, by the
following combination of character states: spine
bands present dorsally on at least some segments;
posterior spiracies always sessile {never on stalks
or mounds), nol located inside a deep pit, encircled
by 6 pairs of conspicuous, isolated papillae; peri-
treme developed as a ring or crescenl {never in the
form of a uniformly sclerotised disc); slits straight
(not coiled or strongly bent), converging towards
ventral midline of last abdominal segment.

Key to larval instars

1 T1 without laobed spiracles; posterior
spiracle with a fragmentary, usually
crescentic peritreme and 2 partially
joined slits; length 1.5-4.5 mm

... 1si instar
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— T'1 with a pair of lobed spiracles;

posterior spiracle with a semicircular
to circular peritreme and 2 or 3 dis-
crete slits; length 3.0-23.0 mm 2

Posterior spiracle with 2 slits; length

3.0-9.0 mm ... 2nd instar
Posterior spiracle with 3 slits; length
8.0-23.0 mm ... 3rd instar

Key to third-instar larvae

Al-47 each bearing several pairs of
finger-like papillac (Fig. 116); some
spince bands with bifurcate- or trifur-
cale-tipped spines dorsally

... Chrysomya rufifacies
AI-47 without papillae (Fig. 115);
none of the spine bands with bifur-
cate- or trifurcate-tipped spincs .2

Deorsal part of spine band 4171/42
comprising mainly large spines which

are evenly distributed in somewhal
oblique rows {Fig. 127, 131, and 135}... 3

- Dorsal partl of spine band A/f/42

comprising minute spines which arc
unevenly distributed in broken, undu-
lating, transversc rows (Fig. 140 and

145) S

Darsomedian part of spine band

A7/A8 with close-set spines arranged
uniformly in about 7 oblique rows

(Fig. 128) ... Calliphora hilli
Dorsomedian part of spine band

A7/48 with widely separated spines
arranged irregularly in at most 4

oblique rows {Fig. 132 and 136} .. 4

Oral sclerite short, notched basally,
pointed apically (Fig. 130); spine
bands containing very large spines
(Fig. 131 and 132)

... Calliphora guadrimaculata
Oral sclerite long, conspicuously
bifurcate basally, truncate apically
(Fig. 134); spine bands containing
moderately large spines (Fig. 135 and
136) ... Calliphora stygia

Oral sclerite well developed (Fig. 139)
... Calliphora vicina

— Oral sclerite vestigial or absent (Fig.

144) ... Lucilia sericata



Descriptive notes on species

Calliphora hilli
TIHIRD-TNSTAR LarRva. Oral sclerite (Figure 126)
with apex pointed, base bifurcate. Spine bands dor-
sally with dense, relatively large, simple spincs that
are evenly spaced in somewhat oblique rows (Fig-
ures 127 and 128). Numbers of spine rows in vicin-
ity of dorsal midline as follows: spine band between
head and 717, about 1; T1/72, 12/13, T3/41, 9-
11; A1/A2, 7-9; A2/43, 57, A3/A4, 2 or 3, A4/A435,
A5/46, 0; A6/A7, Dor 1; A7/A8, 6-8. Anterior spir-
acle with 9-11 lobes; posterior spiracle, Figure 129,
Miller (1939b) described the third-instar larva of
this species (as . rufipes).

Calliphora quadrimaculata
TIMRD-INSTAR LaRVA. Oral sclerite (Figure 130}
small, with apex pointed, base noiched. Spine bands
dorsally with sparse to moderately close-set, simple,
mostly very large spines that are evenly spaced in
somewhat oblique rows (Figures 131 and 132).
Numbers of spine rows in vicinity of dorsal mid-
linc as follows: spine band between head and 77,
79, TI1/T2, 6 or T, T2/T3, 6-8; T3/AIl, A1/42, 5-
7, A2/43, 5 or 6. A3/44, 4-6; A4/45, 2-4; A5/46,
ODor 1; A6/47, 1-3; A7/48, 3 or 4. Aniterior spiracle
with 11-16 lobes; posterior spiracle, Figure 133,
The morphology of the third-instar larva has been
described by Miller (1939b); his habilus drawing
(Figure 42} incorrectly shows the larva as having
only ten post-cephalic segments.

Calliphora stygia
THIRD-INSTAR LAaRvVA. Oral sclerite (Figure 134)
with apex truncate, base bifurcate. Spine bands
dorsally with sparse to moderately dense, relatively
large, simple spines that arc evenly spaced in some-
what oblique rows {Figures 135 and 136). Numbers
of spine rows in wvicinity of dorsal midline as
foliows: spine bands between head and 77 and
TIH/T2, 7 or & T2/T3, T3/4A1, 4-6; A1/A2, 3-5
A2/43, 2-&; A3/44, A4/45, 0-4; A5/46, A6/47, Q
or L; A7/48, 0-4. Anterior spiracle with 9-14 lobes;
posterior spiracle, Figures 137 and 138.
Additiona! information an the morphology of the
third-instar larva is given by Fuller {1932), Miller
(193%h; as C. lgemica), and Zumpt (1965), O’Flynn
& Moorhouse (1980) have described the egg and
early-instar larvae.

Calliphora vicina

THIRD-INSTAR LaRva. Oral sclerite (Figure 139)
with apex poinied, base not bifurcate. Spine bands
dorsally with minute, simple spines that are
arranged unevenly in undulating, broken, trans-
verse rows (Figures 140 and 141). Numbers of spine
rows in vicinity of dorsal midline as follows; spine

band between head and T/, about 8; T'1/T2, T2/73,
T3/41,7-9; A1/A2, A2/A3, 6-8; A3/44, 3-6, A4/45,
0-5; 45/46, 0-2; 46/47, 0-3; 47/48, 4-8. Anterior
spiracle with 8-11 lobes; posterior spiracle, Figures
142 and 143.

Further information on the morphology of third-
instar larvae is given by Miller (1939b; as C. ery-
throcephala), Schumann {1954), and Zumpt (1963).
The cgg has been described by Zumpt {1965), and
early-instar larvae are described by Schumann
(1954) and Zumpt (1965).

Chrysomya rufifacias
THIRB-INSTAR TARVA. (Figure 116). Oral sclerite
vestigial or absent. Segmental papillae very con-
spicuous. Spine bands dorsally with moderately
dense, large, scale-like spines, some with bifurcate
or trifurcate tips, that are evenly distributed in
somewhat oblique rows. Numbers of spine rows in
vicinity of dorsal midline as follows: spine band
between head and T1, 9-11; T1/72, 6-8;, T2/T3,
5-8; spinc bands indistinguishable dorsally on
remainder of body. Anterior spiracle with 9-11
lobes; posterior spiracle with a broad peritreme.
Additional information on the morphology of the
third-instar larva is available in Fuller (1932), and
scanning clectron micrographs of the egg and third-
instar larva are published in Kitching {1976b). The
morphology of early-instar larvae has been studied
by O'Flynn & Moorhouse (1980). Zumpt {1963)
considered the immature stages of C. rufifacies to
be indistinguishable from those of C. albiceps
(Wiedemann). .

Lucilia sericata
THIRD-INSTAR LARvA. Oral sclerite (Figure 144)
vestigial or absent. Spine bands dorsally with min-
ute, simple spines that are uncvenly distributed in
undulating, broken, transverse rows (Figures 145
and 146). Numbers of spine rows in vicinity of dor-
sal midline as follows; spine band between head
and 71, about 6; T1/72, 57, T2/T3, 6-8; T3/Al,
Alf42, 6 or 7; A2/43, 5 or 6, A3/44, 2-4; A4/43,
A3/A46, A6/47, O, A7/48, 0-3. Anterior spiracle with
7-9 lobes; posterior spiracle, Figures 147 and 148.
Detailed descriptions of larvae of all three instars
have been given by Schumann (1954} and by Zumpt
(1963), who includes a description of the egg.

I am grateful to D.W. Helmore, biological illus-
trator at Entomology Division, for preparing Fig-
ures 115 and 116.

References cited in this brief account are listed
in the main bibliography, which commences on p.
59,
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FLY-STRIKE IN NEW ZEALAND

Contributed by A. C. G. Heath®

Calliphorid flics are able to feed on a wide variety
of animal and plant substances. The adults are
strongly atiracted to moisture, and feed mainly on
sweet substances such as nectar and honeydew and
on the liquid products of organic decomposition,
which providc the proteins essential for egg matur-
ation. The immature siages (larvae or maggols) can
develop on various substrates, ranging from kitchen
offal and faecal material to carrion and living ani-
mals. The ability of the larvac of certain genera of
Calliphoridae to attack living animals causes a con-
dition known as myiasis.

The term myviasis is applied to a particular mode
of feeding by dipterous larvae, on or in the body
of a living vericbrate. These larvae feed on the
host’s dead or living tissue, liquid body-substances,
or ingested food, and are able to complete — or at
least for a certain period comtinue — their normal
developmenti in this manner (Zumpt 1965).

A specific type of myiasis, commonly known as
‘fly-blow” or ‘Qy-strike’, is a perennial problem to
1the New Zealand farmer. Fly-strike is an extension
of the carrion-feeding habit, and is initiated by only
a few species; these are commonly called ‘primary
flies’ (Collcss & McAlpine 1970). Gravid females
arc attracted to certain arcas of the sheep’s body,
and may be stimulated to deposit eggs or live lar-
vae there.

Before a strike can be initiated. a number of con-
ditions must be met. First, a female fly must be at
icast 3 days old and have had sufficient protein for
her eggs to have reached a certain stage in develop-
ment before she will mate (Webber 1938, Applin
1979, Crystal 1983). Subsequently a diet consisting
of adequate carbohydrate, water, and protein is
necessary before eggs can mature fully (Webber
1957), Having reached the stage of full egg matur-
ation, the female fly is stimulated to lay eggs or
deposit larvae under another circumscribed sct of
conditions. First, the site must be moist in order
that eggs do not become desiccated (Vogt & Wood-
burn 1980). In fact, flies will not lay eggs unless
their tarsi are in contact with water (Barton Browne
1962). Tt is also helpful if the chosen oviposition
site receives low illumination (Barton Browne
1958). Lastly, the site the female chooscs must be
proteinacecus, thus offering a food supply for larvae.

History. The first official record of fly-strike as a
problem in New Zealand appears in the 1896

*Wallaceville Animal Research Centre, Ministry of Agn-
culture and Fisheries, Private Bag, Upper Huit, New
Zealand

Annual Report of the Department of Agriculture
(pp. 19-20). There is some inconsistency of opin-
ion, however, concerning when the flies causing
strike first came 1o public notice {(Hutton 1901, Gil-
ruth 1907); the 1870s are most frequently cited in
reports. In the first years of the twenticth century
the flies apparently were established nationwide. A
farmer with a long memory recalled that “maggot
flics have been wroublesome for the past 60 years”
{Miller 1921). The problem was severc enough by
the 1920s for a survey of its prevalence and dis-
tribution to be undertaken (Miller 1921),

Species involved. (Unless otherwise indicated, the
dala presented here and in subsequent sections are
from unpublished observations and experiments by
A, C. (5, Heath and J. D. Tenquist.) Calliphorids
identified from cascs of fly-strike in New Zealand
are the endemic species Calliphora quadrimaculaia
and Xenocalfiphora hortona and the adventive C.
Rilli, C. stygia (both possibly self-introduced), C.
vicing, Lucilia sericata, and Chrysomya rufifacies
{the threc last-named most likely introduced by
man). The specics most commonly involved in Hy-
strike in New Zealand are (. stygia and L. sericata.
Material collecied over the period 1976-1984 from
91 cases of fly-strike showed (. stvgia to be present
in 54.9% of cases and L. sericala in 37.4%. Chry-
somya rufifacies was found in 5.5% of strikes and
Calliphora vicina in 1.1%. In 16.7% of cases C. sty-
gia and L. sericata occurred together in a single fly-
strike lesion. Although the aciual proporiions vary,
these figures substantiate the findings of earlier
authors (Miller 1922, 1939a; Macfarlanc 1941) that
. stygia is the species most commonly involved
in fiy-strike. By contrast, catches of flies from liver-
baited fly-traps show proportions of the main strike-
flv species that do not correspond with the pro-
portions from cases of fy-strike. Over the period
1978-1981, C stygia constituted 17.7% of the total
catch of 146,901 flies from 17 traps (14 in the Nerth
Tsland, 3 in the South Island), whercas L. sericata
and C. rufifacies accounted for 49.1% and 33.1% of
the catch respectively.

Prevalence. A number of surveys of varying scale
and complexity have investigated the extent of the
fly-strike problem in New Zealand (Miller 1921,
1939a; Macfarlane 1941; Tenquist & Wright 1976).
The largest and most comprehensive survey (Ten-
quist & Wright 1976} indicated that therc was an
average of 1.2% of the national flock affected by
fly-strike each year, with differences by region rang-
ing from 0.4% to 2.1%. A survey in Marlborough
alone (Macfarlane 1941} arrived at a figure of 6%
prevalence, although up to 30% of small flocks have
been affected in other parts of the country at other
times. These figures indicate the lack of uniformity
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Number of months

<20
no sample

Prevalence of the primary strike-flies Calfiphora stygia
(left map) and Lucilia sericata (right map), based on num-
ber of months during October—March when trap catches
exceeded 50 flies per month {mean of 3 seasons).

in fly-stnke prevalence, and show that any “annual
average’ must have an inherently large variability.
This is understandable when weather patterns ycar
by year are taken into account.

Estimates of within-flock deaths due to fly-strike
are also variable, ranging up to 20% in hoggets
“where no crutching is done™ (Miller 1922). There
is some evidence to suggest that many morc sheep
die of fly-strike than is actually apparcent, particu-
larly on large properties, where regular inspection
of the flock is impracticable (Heath et gl 1983).

Seasonal patterns, There arc distinct seasonal
patierns both in the abundance and activity of flies
as measured by trapping, and in the prevalence of
fly-strike. It is difficult io interpret data from many
carlier reports, in which months and seasons were
used indiscriminately and inconsistentty. In general,

however, flies were portrayved as being active in
spring and summer, with fly-strike most common
in spring and avtumn (Miller 1921, 1939a; Mac-
farlane 1941; Murray 1956).

More recent results, from a study of flies trapped
over a 3-year period (1978-1981) throughout the
North Island and in parts of the South Island, have
shown C. stygia and L. sericata 10 be most abun-
dant and active in December—-February (summer),
Smaller numbers were captured in September-
December (spring) and February-May (laie sum-
mer and autumn), In contrast, cases of fly-strike
caused by both species were most prevalent in
November and December. A smaller number of
strikes caused by these species occurred in March
and April. It must be remembered that thesc data
refer to the ‘average’ over 3 years, and that there
are differences between districts and between years.
This is to be expected, considering that there are
variations in weather patterns year by ycar as well
as varigtions in climate between localities.

In general, the more recent findings are in agree-
ment with those of earlier workers only on the point
that C. stygia is more prevalent than L. sericata in
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cascs of fly-strike in spring, Otherwise, .. sericara
was trapped more frequently in spring than in
autumn between 1978 and 1921, Furthermore, both
C. stygia and L. sericata were nearly equally rep-
resented in lrap catches in autumn.

Geographical distribution.  Blowfiies may be found
throughout New Zealand, although there is a change
from north 1o south in the proportion of each spe-
cies in trapped samples and in cascs of fly-strike.
Miller {1939a) concluded that C. sfyga was the
commonest fly (as reared from cases of fly-strike)
in the North Island. In the South Island ¢ stygia
was likewise the commonest lly in many cascs of
fly-sirike, except on the east coast, where L. seri-
cata predominated. In general, C. stygia became
less common as the annual mean tcmperature
became lower, i.e., moving from north to south.
Data obtainced between 1978 and 1981 from 17
fly-traps (14 in the North Island and 3 in the Scuth
Island} show a somewhat different picture (see
maps, above). (. srygig appears 1o be most abun-
dant in the north, north-gast, and east of the Norih
Island, and also in the Nelson area, but uncommon
in Taranaki and the central North Island, L. seri-
cata is most prevalent on the cast coast of the North
I[sland, with pockets of abundance in South Auck-
land and the King Country. These distributions can
be relaled partly to temperature, but are likely 1o
be influenced by rainfall as well. Rainfall patterns
may explain the marked west-to-cast change in
prevalence of the flies, and particularly L. sericata.

Predisposition to fly-strike. When blowfly larvae
are deposited or hatch from eggs laid in the damp,
dark recesses of a fleece, they are faced wiih the
need to find food. This can be present in the form
of blood from a wound, or scrum cxuded from
damp skin with scald, or the bacterial decompo-
sition products causing fleece rot (Merritt 1980,
Watts & Merriti 1981). As the larvae grow they
become able to attack living host tissucs by a com-
bination of the tearing action of their mouth-hooks
and the digestive properties of their saliva {Green-
berg 1973).

Once an active lesion (fly-strike) is established
by the primary flies, other species of flics (‘super-
numerary’ or ‘secondary’ may be aitracted to the
site. A ‘teruiary’ group of flies, the larvae of which
occur in healing scabs, is also recognised {Miller
1939h, Colless & McAlpine 1970} This hierarchi-
cal classification is not rigid, however; primary flies
have been found as secondary invaders, and so-
called teriiary flics have been known to initiate fAy-
strike,

The combination of factors that results in a sheep
becoming attractive 1o flies 1s still not completely

understood. In general, flies deposit eggs or larvae
on areas of the sheep’s body where persistent wet-
ting of the wool by urine, sweat, or rain has dis-
rupted the skin's waxy layer, allowing serum 1o
exude or bacteria to grow. In addition, other odor-
iferous materials such as facces, pus, blood, or the
bacterial decomposition products of footrot will
artract a female fly with an urgent need to lay eggs.
Circumstantial cvidence points to lambs — sheep
less than |2 montlis old — perhaps being attractive
to flies for different reasons than arc older sheep.
From 188 cases of fy-strike recorded between 1976
and 1984, 78.7% of the animals affected were lambs.
Lambs are more frequently fly-struck around the
posterior end (1ail, perincum, crutch — nearly 80%
of cases), whereas adull animals are about cqually
infested on these areas or other paris of the body,
generally the back or side.

These differences may be explicable in terms of
woo] fibre density and fength, diet or the abiliiy to
utilise food, and parasitism or other disecases. The
fleece of older animals is denser and longer than
that of lambs except after shearing, and will hold
sufficient moisture to encourage growth of micro-
organisms and hence fleece rot. Faecal staining
caused by scouring is accepted as a major predis-
posing factor leading to fly-sirike in lambs.

Pathology. There are numerous pathological
effects of fly-strike. First, the host’s skin is sub-
jecied 1o both mechanical and chemical attack by
the maggots” feeding activity. The skin becomes
swollen, inflamed, and weeping — much Like a
burn, hence the term ‘scald’. The combination of
fluid loss and reicase of toxic products into the cir-
culatory system is reflected in a change in blood
parameters, such as depressed haemoglobin levels
and elevated white cell numbers (Broadmeadow et
al. 1984). The toxins arise from bacterial invasion
of wounds or toxic products from the maggots,
either in their saliva or excreta. The skin damage
is such that wool fibres break or can be lified easily
and cleanly from their follicles. A prolonged strike
{as a consequence of numerous superimposed ovi-
positions) can result in larvae penetrating the
superficial muscle layers and, on occasion, into the
body cavity, with fatal results.

If ihe infestation has not been large and there is
no reinfestation nor superimposed strikes, the skin
will heal once the maggots leave the site. Healing
lakes about 25-30 days, and new wool growth
becomes apparenl about 10 days later. This wool
is always shorter than the surrounding, untouched
areas of fleece even many months after the initial
damage. The skin from animals slaughtered before
healing has occurred will show evidence of maggot
damage when lanned.
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In addition io suffering dircet skin damage, the
infested sheep starts to lose 1ts appelite within the
first 24 hours of a strike becoming established. No
further food is eaten while the maggots are present.
When they leave to pupate, normal appetite returns
in about 21 days in lambs and often about 3 days
in older sheep. The anorexia is accompanied by a
reduction in liveweight, apparent from 3 to 5 days
after the strike has started, and amounting finally
10 as much as 3.5 kg. The time taken o regain pre-
infestation liveweight can range up to 42 days, but
most affected animals tend to remain lighter than
uninfested sheep.

Other likely effects of fly-sirike are the cxacer-
bation of footrot through infestation of the affected
digits, and diminished mating or lambing perform-
ance due to loss of vigour.

Economics of fly-strike. The earliest estimate of
economic loss atwributable to fy-strike in New
Zealand (Miller 1934) was equivalent to about
$NZ15 million a year in present-day terms. More
recently Tenquist & Wright (1976} calculated the
total annual cost of fly-strike, on the basis of 1-2%
of the national flock being affected, to be $5.3 mil-
lion (in 1984 dollars, post devaluation). This
amount was divided among stock losses ($3.6 mil-
lien), labour costs ($1.0 million), and treatment
costs ($0.7 million), but did not take into account
the value of production losses from affected ani-
mals that survived.

The most recent estimate of the current cost of
fly-strike to the New Zealand shecp industry is
$13.75 million (Heath ez al. 1983). This comprises
$4.25 million in stock deaths, $2.0 million in wool
losses, and $7.5 million for labour and materials
associated with dipping. The last figure includes the
cost of single statutory dipping for all sheep,
together with an additional treatment for one-third
of the national flock. This is based on the Tenquist
& Wright (1976) survey, in which 35% of farmers
were found to specifically treat for fly-strike in
addition to the statutory dipping. In the total cost
of fv-sirike, no estimale has been made of asso-
ciated handling costs such as crutching and
additional shearing, nor has the capital cost of dip-
ping plant and other equipment been taken into
consideration. Further costs can result from delavs
in sending for slaughter lambs which have lost
weight owing to fly-strike, since prices may fall as
the season progresses.

Because of the periodic fluctuations in the preva-
lence of fly-strike, due largely to vear-to-year
weather variations, the costs will also vary year by
vear. Nevertheless, the disease remains today
almost as severe in terms of prevalence and
economic impact as it has been over the past 100

or mote years, despite the availability of potent and
supposedly long-persisiing insecticides. The main
reason for the continuing success of blowilies is that
chemical control measures affect only a small pro-
portion of the total population, there being a large
non-parasitic reservoir of maggots. In addition,
although today’s insecticides are more potent and,
in general, more persistent than those in use before
the Second World War, nonc 1s capable of provid-
ing protection for sheep over the entire period of
flv activity unless regularly spaced dippings are car-
tied out. It is unlikely that many farmers would
contemplate such a course of action, so therc will
always be vnprotected sheep vulnerable 1o fly-strike.

[ am indebted to I1.D. Tenguist, who provided
technical assistance during collection of data, and
to A. Barkus, who prepared the text-figure.

The references cited here are listed in the main
bibliography, which commences on p. 59

5
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REARING CALLIPHORIDAE
Contributed by Pritam Singh*

Blowflies arc relatively easy lo rear throughout the
vear in the laboratory with relatively simple equip-
ment. They have consequently been used as experi-
mental insects in the study of behaviour, nutrition,
vision, neurobiology, physiology, and toxicology.
They are also used as tools in forensic entomology,
particularly in establishing the time of death
(Smeeton et al. 1984, and specially reared maggots
are occasionally employed in the treatment of sup-
purating wounds and ostcomyclitis. Blowflics arc
also commercially produced as a bait for anglers,
for pollinatien of greenhouse crops, for rearing of
parasites, and as food for captive birds, amphibi-
ans, and reptiles.

The life cycle of blowflies is short, and is similar
in most species. A fermale oviposits in a medium,
usually carrion, producing clusters of cggs which
hatch in 24 hours. There are three larval instars,
lasting in total about 8 days. Larvae feed on liqui-
fied tissues which have been dissolved partly by
proteotytic bacteria and partly by enzymes they
secrele themselves. When mature, the third-instar
larva ceases feeding and wanders away from the
food supply to & suitable pupariation site — gener-
ally dry, and under the decomposing carcass or
slightly away from it — about 3 cmn below the soil
surface. It empties its gut, acquires fat deposits, and
contracts to form a barrel-shaped puparium, Within
this structure the larva moults into a pupa, from
which the adult fly emerges, usually within 2 wecks.
Adult females have a pre-oviposition period lasting
4-7 days, and in a tolal lifespan of 2-3 weeks lay
600-800 eggs, depending on the species, At 25°C
on meat, the total life cycle from egg to egg takes
20-25 days. All stages are influcnced by tempera-
ture, humidity, pholoperiod, and the type of food
availabie.

Choice of rearing method

This depends on the purpose for which the species
selected for rearing is required, and the numbers,
life stage, and supply interval needed. It is recom-
mended that blowflies be reared in a well venti-
lated room, preferably fitled with an exhaust fan
to discharge the foul smell outside the building, The
room should be maintained at 25-28°C, 50-60%
relative humidity, and a 12-hour light:dark cycle.
It should be fitted with a door screen 1o prevent
the entry of wild flies from outside.

*Entomology Division, Department of Scientific and
Inclustrial Research, Privatc Bag, Auckland, New Zealand

To start a colony, insects can be obtained from
a well established laboratory, from a fish farm, or
from the field. Adults can be trapped 1n meat-baited
cages or with a net near a slaughterhouse or stock-
vards, on a farm, or even in a back garden, Eggs
can be obtained using liver, beef, or fish-heads as
oviposition substrates. Whichever bait 1s used, it
15 possible that more than one species will be caught
in the trap, and therefore precise identification of
the adult will be necessary.

Generally three rearing methods are employed.

REARING ON ANIMAL TISSUE. This method is cas-
iest, and is recommended for laboratory colonisa-
tion where insects are required for research
purposcs. About 200 adults arc sufficicnt to pro-
vide a continuous supply of the various life siages
for experimental use. Commercial production 15 an
extension of this method, and is done on a large
scale whereby thousands are produced daily. Meat,
liver, or fish is used as food; the rearing tempera-
ture 1s kept high for fast development and quick
turnover of the life cycle. These methods are eco-
nomical to operate,

REARING ON ARTIFICIAL DIET.  This method is used
for nutritional studies, the numbers involved usu-
ally being only a few hundred. Several diets that
have been compounded are reviewed by Singh
{1977). One successful diet is: casemn 10.0 g; yeast
extract 1.0 g; cholesterol (dissolved in 1 ml ethanol)
0.2 g; McCollum-Davis saits 0.4 g; Feoysteine 0.1 g;
agar 3.0 g; mouid inhibitor 2.0 ml; and water 150
mi.

REARING AXENIC INSECTS.  This technigue requires
familiarity with aseptic techniques and microbiol-
ogical routines that are not a usual part of ento-
mological training. Ascptic rearing is undertaken to
produce maggots required for surgical use, nutri-
tional studies, and in vitro tissue or organ cultures,
Rearing can be done cither on defined diets of
known composition or on sterilised meat, chick
embryos, or piglets. The methods are complex, and
are given in White (1937), Greenberg (1973}, and
Greenberg & George (1985).

Bionomics

Of the dozen or so specics gencrally recognised as
blowflics in New Zealand, the European greenbot-
tle (Lucilia sericata) and the European bluebottle
(Calliphora vicing) are common examples that may
be reared easily, and about which a good deal is
known. The bionomics of these iwo species reared
on beef liver at 27+ 1°C and 50+ 2% RH with con-
tinuous light {ordinary incandescent bulbs) are
tabulated below from details given by Kamal
(1938).
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STAGE

Ege

15t instar

2nd instar

3rd instar

Prepupa

Pupa

Total immature
Cmergence suceess
Time to copulation
Time Lo oviposition
Oviposition period
Mating activity
Adult lifespan

FE-%_

Ist Instar

2nd instal

3rd nstar

Prepupa

Pupa

Total immature
Emcrgence suceess
Time to copulation
Time to oviposilion
Oviposition period
Mating acrivily
Adult lifespan

DURATION

Calfiphora vicina

24 (20-28) hours
24 (18=34) hours
20 {16-28) hours
48 (30-68) hours
128 {70-290) hours
11 (9-15) days
18 (14-25) days
31-43%
5-Y days
815 davs
6 (12-15) days
not stated
35 (24-35}) days

Lucilia sevicata
{8 {12-38) hours
20 {12-28) hours
12 {9--26) hours
40) (24-72) hours
20 (48--192) hours
T {5-11) days
12 (12-15) days
69-91%
3-8 davs
5-14 days
20 (15-29) days
15 {9-19) davs
46 (40-59) davs

Rearing C. vicina in the |aboratory

Because Calfiphora vicing is the most common fiy
associated with animal and human corpses in New
Zealand, it has been chosen here to demonstrale a
typical blowfly rearing methoed, and o illustrate that
the rale of development is influenced by temper-
ature. The rearing is done in a well ventilated room
maintained at 254 1°C, about 60% RH, and a 12-
hour light:dark cycle.

MANTENANCE OF ADULTS. Adulis can be held
in cages made of galvaniscd iron with a 30 X |3
cm reclangular base and covered with a nylon net-
ting sleeve secured with a rubber band at one end.
They are fed dry sugar crystals ad fibitum in a petri
dish, and water via a cotton wick. Bovine liver is
provided for about 12 hours during the dark period,
for oviposition. Some 50-60 flies are kept in each
cage, and 3 or 4 cages are maintained so as to pro-
vide for a continuous supply of cggs. As the epgg
batches are obtained they can be transferred to lar-
val rearing cages.

RearING oF LarRvaE. The larvae can be reared
on beef liver replenished as needed in ventilated
clear plastic boxes (19 X 12 X é ¢m}. Vermiculite
or unireated sawdust 1-2 em deep 18 provided for

pupariation of mature larvae, The rearing con-
tainers arc kept covered so that mature larvae do
nol escape. Puparia are collected by tipping the
contents of the larval rearing box over a screen,
and are transferred to adult cages for emergence,

Rearing on various foods at 13, 20, 25, and 30°C,
about 60% RH, and a 12-hour photoperiod shows
that rearing temperature can have a profound effect
on the rate of development and the size of C. vicina.
The best rearing temperature is 25°C so far as lar-
val establishment, pupariation, puparial weights,
adult emergence, and rate of development are con-
cerned. At 15°C and 20°C devclopment is much
slower, and at 30°C larval establishment is poor,
puparial weights are greatly reduced, and no adults
cmerge. At 25°C larval development (from egg hatch
to pupariatien) on bovine muscle and liver takes
6-9 days, puparial weights average respectively 70
and 79 mg, and adult emergence exceeds 70%. It
takes 17 days for 50% of flies to emerge, and these
flies lay eggs 4-5 days after emergence.

NOTE. The references cited in this supplemen-

1ary contribution are listed in the main References
section {page 59).
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TEXT CONVENTIONS
Repositories

Abbreviations used for museums and other insti-
tutions where material is located are as follows {after
Watt 1979);

ANIC Australian National Insect Collection, CSIRO.
Canberra

BMNH British Muscum {Natural History), London

CMNZ Canterbury Museum, Christchurch, New Zealand

NZAC New Zegland Arthropod Collection, DSIR,
Auckland

HCOE Hope Entomological Collections, University
Museum, Oxford

LCNZ Lincoln Collee, Canterbury, New Zealand

MNHN Muscum National d’'Histoire Naturelle, Paris

NHMW Naturhistorisches Muscum, Vienna

USNM United States National Museun, Washington, D.C.

ZMKD Zoologisk Museum, Copenhagen

Morphology

The abbreviations for structural features used in
the keys, descriptions, and figures arc those most
commonly used by workers on calyptrate Diplera,
and are as follows.

HEaD: ori, inferior orbital setae; ors, superior
orbital setae; vre, external vertical setae; i, inter-
nal vertical setae,

THORAX (mesonotum - Figure 1) ac, acrostichal
setae; dc, dorsoceniral setae; s, humeral setae; ig,
intra-alar setae; pa, postalar setae; ph, posthumeral
setae; pra, pre-alar selae; sa, supra-alar setae; sipl,
sternopleural setae. The term “pleurotergite™ has
been used in preference to “supra-spiracular con-
vexity”, and refers to the convex pleuron immed-
iately below the squama.

WING: £5, first posterior cell; r-m, discal cross-
vein.

ABDOMEN: S¢, sternite; 7, tergite,

Measurements of parafacial and jowlar widths
used for various ratios referred 1o in the descrip-
tions and keys are of the narrowest part, measured
with the head in profile. Genitalia drawings have
been made with the hypopygium intact and resting
in a natural position on cotton wool in glveerine
under a coverslip.

Material examined

Collection data for non-type specimens are sum-
marised, for the sake of brevity. The full data, in
typeseript form, are held at NZAC, and may be
seen on request.

—

KEY TO GENERA OF CALLIPHQRIDAE
KNOWN FROM NEW ZEALAND

01 Siem-vcin setulose dorsally (Fig. 21);
head of characteristic shape (Fig, 14);
squamae haired 10 margin. Metallic
blue-green flies

.. {p. 57) .. CHRYSOMYINAE
(Chrysomya)

— Stem-vein hare dorsally; head not
shaped as in Fig. 14; squamae haired
or bare. Metallic or non-metallic flies

... CALLIPHORINAE .. 2

02{01) Lower squama haired above 3
— Lower squama barc .5
03{02) Subcostal sclerite setulose (Fig. 22) ... 4

— Subcostal sclerite pubescent; head
shape as in Fig. 10. (p. 21) .. Calliphora

04(03) Eyes densely haired; ocellar setae
absent; palpi brown to black; ors
absent; male with tergites 5 and 7
greatly enlarged; female tergite 5 with
strong marginal setae and a dorsal
marginal incision; head shape as in
Fig. 11 .. (p. 47 .. Ptilonesia
— Eyes bare or indistinctly haired; ocel-
lar sctae present; palpa yellow to
orange; ors presenti;, abdominal ter-
gites normal in both sexes; head
shape as in Fig. 13
... (p. 48) .. Xenocalliphora

05(02) Prosternum, propleuron, and supra-
squamal ridge bare; head shape as in
Fig. 12 . (p. 28) .. Pollenia
— Prosternum, proplecuron, and supra-
squamal ridge setulose (Fig. 23} .6

06{03) Pleurotergile haired
.. {p. 27y .. Hemipyrellia
— Pleurotergite bare ... (p. 27) .. Lucilia

DESCRIPTIONS
Subfamily CALLIPHORINAE

Genus Calfiphora Robineau-Desvoidy

Calliphora Robineau-Desvoidy, 1830; 433 Type-species
Musca vomitoria Linnaeus. 17538, by original
designation.

Neocalliphora Brauer & Bergenstamm, 1891: 87, Type-
species Calliphora dasvphrhalma Macquart, 1843
(= Musca guadrimaculara Swederus, 1787), by
original designation.
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Faracalliphora Townsend, 1916: 151, Type-species Cul-
liphora oceanige Robineau-Desvoidy, 1830 (—
Musca augwr Fabricius, 1773, by original
designation.

Head of male holoptic or narrowly dichoplic. Arista
long plumose. Ouler ph setae present. Suprasqua-
mal ridge bare. Prosternum and propleuron haired.
Subcostal sclerite pubescent. Stem-vein bare. Lower
squama haired but bare marginally. Male genitalia
of the normal calliphenid type; fermale ovipositor
telescopic. Oviparous.

Remarks. Cualliphora can be distinguised from all
other New Zealand Calliphoridae by the bare stem-
vein, haired lower squama, and pubescent subcos-
tal sclerite,

Aspects of gencral morphology are illustrated in
Figures 2, 8, 9, 19, and 24.

KEY TO SPECIES OF CALLIPHORA
KNOWN FROM NEW ZEALAND

o1 Abdomen brassy, with a densc, tesscl-
late golden dusting and bright yellow
hairs ventrally; pleura covered with
dense yellow hairs; femora and tibiae
orangy vellow 2

— Abdomen metallic blue-green or
violet, undusted or with a thin, tessel-
late silvery dusting, pleura with dark
hairs; femora and tibiae blackish-
brown .. 3

02(01) Acrostichal setae 3 + 3; stp/ 2(3) +
1; head of male holoptic, the cycs
with large facets anteriorly; female
with frons wider than an eye width;
interfrontalia expanded centrally ... stygia

— Acrostichal setae 2 + 3,50/ | + 1

eves in male separated by 3X width
of anterior ocellus, the facets not
enlarged anteriorly; female with frons
as wide as eve; interfrontalia paratlel-
sided ... hilli

03(01) Abdomen metallic violet or blue-
green and undusted; eyves denscly
haired; thoracic spiracies very large,
orange ... quadrimacnlata
- Abdomen metallic blue with a tessel-
late silvery dusting; eyes bare; thor-
acic spiracles normal. the postcrior
one brown . vicina

Calfiphora hilli Patton
Figures 10 and 14

Cafliphora hilli Patlon, 1925: 400. Lectolype male, Aus-
tralia, Bamawm, Vicloria (BMNH); see designa-
tion below.

Pollenia rufipes of aulhors, not Macquarlt [misiden-
tifications).

Calliphora rufipes of authors, not Macquart [misiden-
tifications].

Calliphora milferi Hardy, 1937; 22, Type matcrial ¢ither
lost or never designaled.

Calliphora varifrons of authors, not Malloch [misiden-
tifications).

Heap dichoptic in female. Eyes bare, separated in

male by 3X widih of anterior ccellus, in female by

an eye width., Ground colour black. Parafacialia and
jowls orangy-yellow, Interfrontalia matt reddish-
brown. Parafrontalia densely dusted brassy vellow
with darker shifting spots and numerous fine, dark
hairs. Parafacialia with a brassy dusting and a few
dark hairs above. Jowls golden-dusted anterjorly,
brassy yellow posteriorly and with fine black setu-
lae and golden-vellow hairs. Interfacial membranc
with some dark hairs basally. Occiput dusted brassy
vellow, with golden hairs, Male with 10 or 11 orf

setae and a pair of v/, female with 6 or 7 ori, 2

ors, and a pair each of preverticals, i, and vte.

Vibrissae strong, crossed. Facial ridge with short

setulae for two-thirds of its length. Antennal scg-

ments orangy, brownish apically; arisia plumose for
two-thirds of its length. Palpi vellow, Aatiened and
dilated apically. Mentum glossy brown,

THaoraX. Ground colour black. Mesonotum
with dense silvery-grey dusting and a shifling pat-

tern of spots and streaks. Ac 2 + 3, dc 3 + 3, 4

“h 2 ph a3+ 2,2 pra, 2 sa, 2 pa. Pleura dusted

grey and brassy yellow, and covercd with golden-
vellow hairs. Propleural depression haired. Meso-
pleuron with a complete row of setae and a few
black setulae above. Pleurotergite with a pale, short
pile. Spiracles yellow. Stp/ 1 + 1. Scutellum with
a pair cach of apical, basal, and discal setac.

WiNgs. Veins vellowish-brown, Epaulet and
basicosta yellow. Subcostal sclerite with yellow pile,
Squamae infuscated yellow; lower lobe with long,
vellow hairs on disc, onc or two black ones api-
cally, and yellow marginal hairs; upper lobe with
a dark margin and dark marginal hairs posteriorly,

Lrgs, Coxae brown, with a dense grey dusting
and yellow hairs. Trochanters, femora, and tlibiae
vellow: fore tibia with 2 or 3 weak ad setae and |
pv, middle tibia with 2 or 3 ad setae, 1 pd, 2 p. and
1 v; hind tibia with a row of short ad sctac, 3 pd,
and 2 or 3 gv. Tarsi dark brown.

ABDOMEN, Ground colour black, with metallic
green and brassy reflections and a dense, tessellate
golden dusting. Dorsal ground setulae black; ven-

~22—



tral surfaces with long, golden hairs. 7'/+2 with
orangy hairs latcrally; 73 with a row of fine mar-
ginal setulac; 74 with a row of strong marginal setae;
T3 with a row of marginal setae and a few stronger
orange and black discal setulae. Sternites dusted
grey and vellow, with long, golden setulae.

GENITALIA.  Malc hypopygium, Figures 10 and
14.

DiMENSIONS,  Length of body 7.5-10.0 mm;
length of wing 6.5-8.5 mm.

Type data. Parton described Caliiphora hilli from
four male specimens, three from Bamawm and one
from Scafoerd, both localitics in Victoria. Under thas
name in the BMNH I have tfound two males with
type data. One is labelled *Bamawm, Vic., W.F.
Hill”, “ex coll. W. 5. Patton™, “Pres. by Liverpool
Sch. Trop. Med.™, “Calliphora hiili Patton, Det. W,
5. Patton”, in good condition but with the abdo-
men mounted separately and the left hind leg miss-
ing, The second is labelled “Seaford, V. W. F. Hill™,
“ex. coll. W. 8. Patton™, “Pres by Liverpool Sch.
Trop. Med”, “Calliphora hilli Patton det. W. S.
Pation”, and is in poor condition — the abdemen
and right hind and middle legs are missing. I have
labelled, and here designate, the Bamawm speci-
mcen as lectotype and the Seaford specimen as para-
lectotype. The leciotype agrees with the most recent
interpretation of this species (Kurahashi 1971; as
. mifleri), but the paralectotype is a specimen of
Calliphora bezzii Hardy, according to Dr K.R.
Norris.

Material examined, Type spccimens, plus 32 non-
type examples (3 males, 29 females; ANIC, BMNH,
LCNZ, NZAC).

Three Kings Is / ND (Fanal 1.). TO, TK, WN /
NN, KA / SI.

Coliccted al around sca level up to 1500 m
(Mount Owen, NN} and even 2500 m (Mount
Egmont summit, TK).

Taken in January, March, August, November,
and December.

Habitat records: “open scrub™ (Fanal 1.). Collec-
tion methods noled: “swept”.

Remarks. Calliiphora hilli occurs on sheep with
the more common species C. stygic, but appears
to be of little significance as an agent of fly-strike.
Zumpt (1965, p. 63) says that only a few cases of
sheep myiasis have been recorded for this species.
It has been reared from human corpses (Smecton
et aul. 1984), carrion, dead crayfish, and dead moths.
Diagnostic characiers of the larvae are described
and illustraied by Holloway (1985, p. 14; Figures
126~128).

This specics is known only from Ausiralia and
New Zealand.

Calliphora quadrimaculata {Swederus)
Figurcs 8, 9, 19, 24, 27, 28, and {rontispicce

Musca quadrimacwlate Swederus, 1787 289, Holotype
female, New Zealand {Banks Collcction, BMNH).

Musca sacra Fabricius, 1803: 291, Holotype temale, Cape
of Geod Hope [error} (ZMKD).

Calliphora dasyphthalma Le Guillou, 1842: 3135, Lecto-
type female, New Zealand, Auckland TIslands
(MNHN}; see designation below.

Calfiphora dasvphralima Macquart, 1843: 287 [reprint 130].
Lectotype female, New Zealand, Auckland Islands
(MNHN}; see designation below.

Musca violacea Walker, 1833; 335, Holotype fomale, New
Zealand (BMNH).

Calliphora cockaynei Hutton, 1904: 155, Holowype female,
New Zealand, Campbell Island (CMNZ).

Heat holoptic in male, dichoptic in female. Eves
densely haired, separated by 1.4x width of eye;
anlerior facets cnlarged in male. Ground colour
reddish-brown except on occiput, which is black.
Interfrontalia matt, with long, fine, black hairs.
Parafrontalia thinly grey-dusted, with a shifting sil-
very spot centrally, densely haired. Parafacialia
densely haired in upper part, with an indistinet band
dusted silvery-yellow. Jowls brownish-dusted ante-
riorly, grey-dusted posteriorly, with long, dark
sctulac. Occiput grev-dusted, with yeilowish hairs.
Male with 7 or 8 or/ setae and a pair of vwi. Female
with 12-14 orf setae, a prevertical, v, and vte, and
2 pairs of ors. Vibrissae strong, crossed with a
sccond, slightly weaker pair. Facial ridge with short,
strong setulae over its entire length. Antennal seg-
ments brown; 3rd segment orangy basally; arista
plumose on basal two-thirds, Palpi vellow, flat-
tened and dilated apically. Mentum dusted black
and grey.

Tuorax. Ground colour black except on scu-
tellum, which is brownish, Mesonotum cvenly grey-
dusted except for a small shiny patch at humeri.
Some specimens less densely dusted between setal
rows acand de. Ac2 + 3, de 3+ 3,3 A, 2ph ia
2+ 2, 1or2pra 2or3 sa 2 pa Pleura grey-
dusted, with dark hairs. Spiracles very swollen,
bright orange. Small kncb above infra-alar bulla
orange, with orangy hairs. Pleurctergite pubescent,
Stpl 1 + 1, Scutellum with a pair of apical setae,
4 pairs of laterals, 2 pairs of basals, and 2 pairs of
discals.

WinGs,  Bases slightly infuscated. Veins brown.
Basicosta and epaulet orangy-ycllow. Squamae
brown, with brown marginal hairs; lower iobe with
brown hairs on disc.

Legs. Coxae, trochanters, and femora black-
ish-brown with a thin grey dusting. Tibiae reddish-
brown; fore tibia with a row of short ad setae and
a pv scta, middle tibia with 3-5 ad setae, a row of
pd, and 2 v setae in female, and 2 ad, 1 pd, 2 p,
and 2 v in male; hind tibia with a row each of ad
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and pd selae, including one or two stronger sctac
in the rows, and 2 av setae which are sironger in
the female. Tarsi blackish-brown,

ABRDOMEN. Ground colour black, with metallic
violet or blue-green reflections; without dusting. All
tergites punctured by numerous large setal pores;
T3 with lateral marginal setae; 74 with numerous
fine marginal setac; 75 with a row of marginal sctae
and some longer discal seiae. Sterniies thinly grey-
dusted on margins, Campbell Island and Auckland
Islands matcrial: abdomen less punctured, more
greenish-blue; male parafrontalia more silvery-
dusted.

GENITALIA, Male hypopyvgium, Figures 27 and
28,

Dimensions.  Length of body 9.5-15.0 mn
length of wing 8.5-13.5 mm.

Type data. Musca quadrimacufata: Swederus
described this species from New Zealand material
in the Banks Collection (BMNH), where T have
found a single female undcer this name. It is rather
dirty and dusty, the right foreleg is missing, and
sctae are abraded from the mesonotum. I have
labelled it holotype, and it agrees with the most
tecent interpretation of this species {(c.g., Harrison
1976).

Musca sacra: Fabricius described this species
from an unknown number of specimens, of unstated
sex, supposedly collected at the Cape of Good Hope.
From ZMKD T have received lor study a single
female found under this name. Although the spec-
imen jumped its pin in transit, and was loose in
the box, it 1s still in fair condition. It is labelled by
Fabricius “M. sacra ¢ Cap. b. sp.”. This spccimen
is undoubtedly the holotype; Fabricius must have
made a mistake with the locality, as it is a speci-
men of Calliphora quadrimaculata.

Calliphora dasyphthalma: Le Guillon and Mac-
quart described this specics independently, from
material collected by the Astrolabe and Zelée expe-
dition — an unstated number of female specimens
from the Auckland Islands, From MNHN T have
received for study three females found under this
name. One is labelled “9 Calliphora dasyphthalma
nobis hi les iles Auckland”, “130™, and apart from
being dusty is in excellent condition. Another is
labeiled “Type de Leguillon, Macq. 2,3,130,87 and
on a small red disc “1136.417, and is n fair con-
dition but has the distal half of the abdomen miss-
ing. I consider all three specimens to be syntypes,
and here designate the specimen labelied <9 Cal-
liphora dasyphthalma™ as lectotype and the others
as paralectotypes. All specimens agree with the most
recent interpretation of Cafliphora quadrimaculata
{e.e., Harrison 1976).

Calliphora cockayneir Hulton used this name

when describing a single female from Campbell
Istand, which I have reccived for study from the
Canterbury Museum. It is rather dirty but other-
wise in good condition. Jt is labelled *1.844™, “Cal-
liphora cockaynci Hutton Holotype™, “Camp. 1.7,
“Campbell Is. Dr. L. Cockayne™, *Calliphora cock-
avnei Hutt, FW, Hulton det.”, and agrees with the
most recent interpretation of C. gquadrimaculata
(e.g.. Harrison 1976). The distinguishing character
given by Hulton — the colour of the abdomen —
is no more than a colour variation of gquadrima-
cufata found on the Auckland Islands and Camp-
bell Island.

Material examined. Type specimens, plus 222
nen-type examples (73 males, 149 females; ANIC,
BMNH, LOCNZ, NZAQ).

WO, BP, TO, TK, HB, WN / NN, BR, KA, NC,
MC, SC, MK, WD, CO, DN, SL / SI / Auckland
Is / Campbell 1.

Collected at around sea level up 1e 1250 m (Dun-
das Hut, Tararua Range, WN).

Taken in all months.

Habitai records: several from “house” and “win-
dow”; also noted from “dung”, “rotting matter”,
and *“dead elephant seal” (Venus Cove, Campbell
Island). Cellection methods noted: “swepl” and
“malaisc trap™.

Remarks. Calliphora quadrimaculata is restricted
to New Zealand, where it is very common, espe-
cially in houses during summer and avtumn. Tol-
erance of cooler conditions by the adult fly is
suggested by winler records, especially one from
Tucker Cove, Campbell Island, dated 6 August 1962
{LCNZ). It will readily *blow”™ bedding, clothes, and
meal, and will develop in various kinds of decay-
ing matter. Holloway {1983, p. 12} found puparia
and a mature larva under tussock, where they had
developed in the absence of carrion. Tt has occa-
sionally been recorded as causing strike in sheep,
but as a secondary agent and not a primary invader,
Holloway (19€35, p. 14; Fig. 130-133) describes and
figures the diagnostic characters of the larvae.

Calliphora stygia (Fabricius)
Figures 10, 29, and 30

Musca sfygia Fabricius, 1781 438, Holotvpe female,
America [error] (Banks Collection, BMNH3.
TCalliphora viflose Robineau-Desvoidy, 18300 437, Type
material Australia, Port Jackson, N.S.W. {not in

MNHN).

Folfenia ryfipes Macquart, 1835: 271, Lectotype [emale,
Australia, Port Western (BMNH); see designation
below.

Musca laemica White, 1843: 291, Lectotype female, New
Zealand (BMNH]; see designaiion below.
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Heap holoptic in male, dichoptic in female. Frons
1.25X as wide as eye. Eye in male with enlarged
facets anteriorly. Ground colour reddish-brown.
Interfrontalia matt, with numerous fine, black setu-
lae. Parafrontalia grey-dusted above, golden brown
below, with numerous black setulae. Parafacialia
densely dusted golden brown, with darker shifting
spots, and with black sctulac in the upper part
Jowls dusted golden brown anteriorly, greyish pos-
teriorly, with black setulae and golden hairs, Face
darkened centrally, Occiput grey-dusted, with
numerels yellow hairs. Interfacial membranc bare,
coppery-dusted. Malc with 9-11 ort setae and a pair
of vtf, female with 8-12 orf setae, a prevertical, a
pair each of vif and vte, and 2 pairs of ors. Vibrissae
strong, crossed. Facial ridge with short sctulac for
two-thirds of its length. Antennal segments orangy;
Ird segment browned apically; arista plumose for
its entire length. Palpi vellow, flattened and dilated
apically. Mentum glossy brown.

THorax. Ground colour black. Mesonotum
dusted sieel-grey with indistinet, shifting, dusted
streaks; ground setulae black except for a few
golden-vellow hairs anteriorly. A¢ 3 + 3, dc 3 +
3,34 2ph a2 + 1,1 pra, 2 sa, 2 pa. Pleura
dusted grey and brown, with long, golden-yellow
hairs, Pleurotergite with yellow pile. Hypopleural
setac yellow. Spiracles large, pale orangy-brown. Sipf
2(3y + 1. Scutellum with a pair each of apical, lat-
eral, and discal setae and 2 pairs of basals.

WINGS, Veins vellow basally, brownish api-
cally, Basicosta and epaulet yellow. Souamac infus-
cated brownish-ycliow, with yellow hairs basally
and dark hairs apically on disc. Marginal hairs pale
vellow to golden brown.

Leags. Coxae yellow, with a dense grey dusting
and vellow setulae, Trochanters and base of fernora
with yellow sctulac. Femora and tibiae bright
orangy-vellow. Fore tibia with a well spaced row
of short ad setae and 1 pv seta; middle tibia with
3 gdsetae, 1 pd, 2 p, and 1 v, hind tibia with | or
2 stronger setac in an ad row, 2 or 3 pd, and 2 av.

ABDOMEN. Ground colour black, with brassy
green reflections and a dense, tessellate golden
dusting. Dorsal ground setulae black, laterally and
ventrally golden ycllow. T7+2 with the dusting
more greyish; T3 (viewed from behind) with a dis-
tinct, undusted median vitta and some lang, fine,
lateral marginal setae; 74 with a row of marginal
setae; T35 with ground setulac longer and sparser,
some of them yellow, and without distincet margin-
als. All sternites golden-dusted and with golden
hairs.

GENITALIA, Male hypopygium, Figures 29 and
30.

DiMENsIONs.  Length of body 8-13 mm; length
of wing 7-11 mm.

Type data. Musca stygia: Fabricius described this
specles from specimens in the Banks Collection
(BMNH), where I have found a single female under
this name, Tt has no locality label, but stands over
a drawcr-label referring to Fabricius’s name and
description. It is a specimen of a golden blowfly
originating in Australia or New Zealand; the local-
ity given by Fabricius is therefore erroneous, The
specimen is in fair condition but is rather dusty,
both middle legs are missing, and the mesonotum
is cracked. I have labelled it as holotype. It agrees
with the most recent interpretation of this species
{e.g.. Harrison [976).

Pollenia rufipes: Macquart described this species
from an unstated number of female specimens from
Port Western, Australia. In the BMNH collections
I have found under this namec twoe fomales, one
labelled “Pollenia rufipes € Macq. S a B”, “Braucr
WIEN CVIIT {No. 126)”, and the other unlabelled.
The labelled specimen is in poor condition afier
being damaged in the post. It has the abdomen,
right wing, and a lcg glued to a card mount; all
other legs and most of the lefi wing are missing.
The unlabelled specimen is rather dusty but other-
wisc in good condition, with only the right hind leg
missing. 1 have labelled, and here designate, the
unlabelled specimen as lectotype and the labelled
specimen as paralectotype. Both specimens agree
with the most recent interpretation of Calliphora
stygia (e.g., Harnison 1976).

Musca laemica. White described both sexes of
this species from New Zealand material collected
by Dr Andrew Sinclair RN. In the BMNH collec-
tions I have found two [emale specimens labelled
“New Zealand”, “42.55”, the accession number
referring to material presented by Sinclair from New
Zealand. 1 am thercfore treating these two speci-
mens as syntypes. The larger specimen is in good
condition but has the forelegs, lefl middle 1arsi, and
right middle leg missing. The smaller specimen, also
in good condition, has only the right and left middie
larst missing. 1 have labelled, and here designate,
the larger specimen as lectotype and the smalicr
specimen as paralectotype. The leclotype agrees
with the most recent interpretation of Caliiphora
stygia (e.g., Harrison 1976), and the paralectotype
15 a specimen of Calliphora hilli Patton.

Material examined, Type specimens, plus 108
non-type examples (17 males, 91 females; ANIC,
BMNH, LCNZ, NZAQ).

ND, AK, CL, BP, GB, TO, TK, RI, WN / NN,
MB, KA, BR, NC, MC, $C, WD, SL/ 8I / Chatham
Is / Antipodes Is.

Collected at around sea level up to 1100 m1 (Cha-
teau Tongariro, TO),

Taken in all months except Junc and September.
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Habitat records: “house™, “grass”, “native [bush]
reserve”, “clover and ryegrass pasture”, and “ex
culture” (no further details). Colicction methods
noted: “swept”, “light trap™, and “pitfall trap”. Has
frequently been rearcd from human corpses {Smee-

ton et al. 1984).

Remarks. Cafliphora stygia occurs lhroughout
New Zealand, and is common from lale spring to
autumn, Economically il is a very important
blowfly, as it is a primary agent of strike on live-
stock (see Heath 1985, pp. 15-17). As with other
Calliphora species, C. stygia can produce larvae
rather than cges in very Lot weather, as the cggs
hatch while still in the ovipositor. Diagnostic char-
acters of the larvae are described and illustrated by
Holloway {1985, p. L4; Figures 134-138).

This species 15 also known from Australia, New
Guinea, and the Solomon Islands.

Calliphora vicina Robineau-Desvoidy
Figures 20, 31, and 32

Calliphora vicing Robineau-Desvoidy, 1830: 435, Hole-
type female, 17.5.A., Philadelphia (HCOE).
Musca ervthrocephala Meigen, 1826: 62 [preoccupied -

De Geer, 1776].
Calfiphora vomitoria of authors, bul not lLinnacus
{misidentificalions].

Hean dichoptic in female; frons 3X as wide as
anterior pcellus in male, 1.23X an eye width in
female. Greund colour black except on jowls, inter-
facial membrane, and facial ridges, which arc
orangy. Interfrontalia with numcrous fine, black
setulae. Parafrontalia dusted silvery-grey 1o brassy,
with numerous fine, black setulag, female with
irregular, shifting paiches centrally. Parafacialia
dusted silvery to brassy, with numerous fine seiu-
lac. Jowls golden-dusted anteriorly, silvery-grey
posteriorly. Face with a thin, grey dusting. Occiput
grey-dusted, with creamy hairs centrally. Male with
10-12 ori setae and a pair of vii; female with 8 or
9 ori, a prevertical, a pair each of wi and vfe, and
2 pairs ol ors. Vibrissae strong, crossed, with 1 or
2 pairs of stronger setae just above them. Facial
ridge with short, stout setac for two-thirds of its
length. Antennal segments blackish-brown; 3rd seg-
ment erangy basally; arista plumose for two-thirds
of its length. Palpi crangy-yellow, flattened and
slightly dilated apically. Mentum matt brown.
TaoraX, Ground colour black, with silvery-
grey dusting. Mesonotum with indistinet, undusted
vittac between setal rows ac and de. Tip of scutel-
lum brownish-red in some specimens. Ac 2 + 3,
de3 +3,4h 2phia2 + 2,1 pra, 2 sa, 2 pa
Pleurotergite with palc pile. Anterior spiracle

orangy, posterior one brown, Stpf 2 + 1, Scutellum
with a pair each of apical and discal sctac and 2
pairs of lateral and basal sclae. |

WiNGs. Veins dark brown. Epaulet brown;
basicosta orange. Squamae infuscated brown; lower
lobe with a broad, white margin and long hairs dor-
sally. Marginal hairs whitc on upper lobe, brown
on lower lobe.

Leas blackish brown. Femora and coxae thinly
grey-dusted. Fore tibia with a row of short ad setae
and 1 py; middle tibia with 2-4 ad sctac, | or 2 pd,
3 p. and 2 v, hind tibia with a row of ad selae con-
laining ! or 2 stronger setae, 3 pd, and 2 av.

Apposen.  Ground colour black, with metallic
blue reflections and a dense, tessellate silvery dust-
ing. TT+2 and 73 with strong latcromarginal setac;
14 with a complete row of marginal setae; T3 with
a row of strong marginal setae and some stronger
discal setae. Sternites slightly metallic, thinly grey-
dusted, with black setulac.

GeNITALIA. Male hypopygium, Figures 31 and
32.

DimMENsIONS,  Length of body 7-12 mm; length
of wing 6-11 mn.

Type data. Calliphora vicina: Desvoidy described
this species from an unstated number of specimens
colleeted at Philadelphia, from Dejean’s collection.
This collection was acquired by Bigot (Robineau-
Desvoidy 1863, p. 1114), and in Bigot's exotic Di-
ptera collection at Oxford 1 have found a female
specimen labelled “Calliphora vicina RID” in Des-
voidy’s own handwriting. The specimen is in poor
condition, covered in fungus and dust, but recog-
nisable as the common European bluebottle. [ have
labelled it as holotype.

Material examined. Holotype, plus 80 non-type
examples (31 males, 49 females; ANIC, BMNH,
LCNZ, NZAC).

AK, CL, TO, HB, Wl / NN, KA, BR, NC, MC,
SC, OL, 5L / Chatham Is.

Collecled at around sea level up to 650+ m
(Mount Rebert, Nelson Lakes National Park, BR).

Taken in all months cxcept June.

Habital records: “Prunus mahialeb flowers”, “soil
under [dead] blackbird” (larvae), “window™,
“FEuphorbia”, “Rhododendron™, “tree lucerne”,
“flowcring barberry (Berberis)”, and “roadside”.
Collection methods noted: “swept”, “light”, and
“baited cylinder traps”. Has been reared from
human corpses (Smecton et al. 1984).

Remarks. Calliphora vicinag is fairly common in
New Zealand, and is one of the first blowflies to
appear in spring and to disappcar in autumn
(Zumpt 1963). It will breed in any foul-smelling
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decomposing matter, but generally carrion is pre-
ferred. It has been recorded as causing many types
of myiasis, and in some regions is a secondary agent
of strike. In Tasmania it is a very important pri-
mary agent of strike in sheep, but its role in New
Zealand is not clear (see Heath 1985, p. 15). Dhag-
nostic characters of the larvae are described and
illustrated by Helloway {1985, p. 14; Figures 139~
143).

This species is cosmopolitan in lemperate and
subtropical regions.

Genus Hemipyrellia Townsend
Hemipyrellia Townsend, 1918: 154, Type-species Hemi-
pyrellia curriei Townsend, 1918 (= Lucilia fernan-
dica Macquart, 1855), by original designation.

Head of male holoptic or narrowly dichoptic. Arista
plumose. Outer ph setae present, Prosternum, pro-
pieuron, and suprasquamal ridge seiulose. Stem-
vein bare, Squamae barce dorsally. Subcostal scler-
ite setulose. Thorax and abdomen metallic green-
blue. Pleurotergite haired.

Remarks. Hemipyreifia can be distinguished from
all other New Zealand Calliphoridae by the bare
stemn vein and squamae, and haired propleuron and
pleurotergite.

Hemipyrelfia ligurriens (Wiedemann)
Musca ligurriens Wiedemann, 1830: 655.

Material examined. 1 male, Springston, MC, rot-
ting apple, 31 Apr 1973 (LCNZ).

Remarks. The provenance of this specimen is
open 1o doubt.

Genus Luciliz Robineau-Desvoidy

Luciliz Robineau-Desvoidy, 1830: 452, Type-species
Musca caesar Linnacus, 1758, by subsequent des-
ignation of Macquart (1843, p. 162).

Head of male holoptic or dichoptic. Arista plu-
mose. Quter ph setae present. Suprasquamal ridge
setulose. Prosternum and propleuron haired. Sub-
costal sclerite with or without setulae. Thorax and
abdomen metallic blue-green. Lower squama bare
dorsally, Stem-vein bare. Pleurotergite bare.

Remarks. Lucifia can be distinguished from all
other New Zealand Calliphoridae by the bare stem-
vein, metallic colouring, setulose suprasquamal
ridge, and bare pleurotergite.

Aspects of general morphology are illustrated in
Figures 1, 3, and 23.

KEY TO SPECIES OF LUCILIA
OCCURRING IN NEW ZEALAND

01 Upper occiput with 6-8 setulae on
each side, just below veriex; fore
femora metallic blackish-blue; setulae
on sternite of malc as long as those
on femora ... sericaty
— Upper occipul with a single seta on
each side, just below vertex; fore
femora bright metallic green-blug;
setulae on sicrmiles of male longer
than those on femora ... clipring

Lucilia cuprina (Wiedemann)
Figure 33

Musca cupring Wiedemann, 1830 654

See remarks under genus Lucilia in Introduction,
p- 9.

Lucilia sericata (Meigen)
Figures 3, 23, 34, and 35

Musca sericata Meigen, 1826: 33, Syntype males, Austnia,
not in MNHN or NHMW and apparently losl.

Fucifia caesar  of authors, but not Linnacus
[misidentifications].

HeaD dichoptic in female; frons 4X as widc as
anterior ocellus in male, 1.6 as wide as an eye in
female. Ground colour biack. Interfrontalia covered
with fine, black sctulae. Parafrontalia, parafacialia,
face, and jowls densely dusted silvery-grey. Para-
frontalia with numerous fine, black setulae. Para-
facialia and interfacial membrane bare. Jowls
covered with fine, black setulae. Occiput shiny
black, with weak, metallic reflections and black
sctulae above, prey-dusted and with pale hairs
below. Male with 8 or 9 ¢rf setae and a pair of wi;
female with 6 or 7 o1, a prevertical, a pair each of
vii and vte, and 2 pairs of ors. Vibrissae strong,
crossed. Facial ridge with a few setac just above
vibrissa. Antennal segments dark brown to black;
arista long plumaose to tip. Palpi orange, flattened
and dilated apically. Mentum shiny black,
THORAX. Ground colour black, with blue-green
metallic reflections and a very thin silvery-grey
dusting. Ac2 + 3, dc3 + 3, 4mn 2phiald + 2,
1 pra, 2 sa, 2 pa. Propleuron grey-dusted. Pleuro-
tergite bare. Both spiracles black. Scutellum with a
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pair each of apical and discal setae and 2 pairs of
latera! and basal setae.

WINGS. Veins pale brown. Epaulet black: basi-
cosla yellow. Subcostal sclerite pubescent. Sgqua-
mae white, with white marginal hairs.

LEGS black to dark brown. Femora with weak
melallic reflections and a thin grevish dusting. Fore
tibia with a row of short gd setae and 1 pv; middle
tibia with 1 ad, 1 pd, 2 p, and 1 v, hind tibia with
a row of short ¢d setae including 1 or 2 longer ones,
2 pd. and 2 av.

ABDOMEN,  Ground colour black, with metailic
green-blue reflections and a very thin silvery dust-
ing which is denser in female. T/+2 without
metallic reflections anteriorly; T3 and 74 with a
row of marginal setae; 75 with a row of marginal
sctae and somc stronger discal setac. Sternites black,
with weak metallic reflections, black hairs which
are longer in the male, and strong marginal setae
in the female.

GeNITALIA,  Male hypopygium, Figures 34 and
33,

DimeENnsIONS,  Length of body 6.0-10.0 mm;
length of wing 5.0-8.5 mm,

Type data. Mcigen’s syntype males cannol be
found.

Material examined. Sixty-cight non-lvpe examples
(35 males, 33 females; ANIC, BMNH, LCNZ,
NZAQ).

AK, HB, WN /8D, NN, BR, KA, NC, MC, WD,
co.

Caollected at around sea level up to 630 m (Lake
Rotoiti, Nelson Lakes National Park, BR).

Taken in January-May, July, August, Novem-
ber, and December.

Habitat records; “dead stingray”™, “compost”,
“grass”, “garden”, “bush clearing”, and “flowers”.
Collection miethods noted: “swept™. Has becn
reared from human corpses (Smeeton et af. 1984).

Remarks. Adults of Lucifia sericara are attracted
to carrion, soiled or wet fleece, and open wounds,
but will also feed on sweet and fermenting fluids,
as the female requires a protein meal for the eggs
to mature, Eggs are laid in nine or ten batches which
total between two and three thousand eggs. The
rate of development is dependent on temperature
and humidity (see Zumpt 1965, p. 49). Characters
of the larvae arc described and illustrated by Hol-
loway (1985, p. 14; Figures 144-148).

In the Northern Hemisphere L. sericata is a pri-
mary agent in sheep strike, and in New Zealand
100 it appears to play a major role {see Heath 1985,
pp. 15-17).

This species is also known from the Palearctic
and Wearctic regions, South Africa, Tristan da

Cunha, 8t Helena, Brazil, Argenting, India, Burma,
China, Japan, Australia (N.8.W., Victoria, Tas-
mania), Hawaii, Henderson [sland, and Rapa
Island.

Genus Pollenia Robineau-Desvoidy

Pollenia Robincau-Desvoidy, 1830: 412, Type-species
Musca  rudis Fabricius, 1794, by original
designation.

Sepimentum Hutton, 191(: 66, Type-species Sepimentum
Jumosum Hutton, 1901, by subsequent designation
of Townsend (1916, p. 8).

Huttonophasig Curran, 1927: 354, Type-species Gvmno-
phania persix Hutton, 1901, by original designa-
tion. New synonymy,

Head of male heloptic or dichoptic. Arista haired
for two-thirds of its length or almost bare. Quier
ph seta present or absent. Suprasquamal ridge,
prosternum, propleuron, and stem-vein bare. Sub-
costal sclerite bare (rarely setulose, but not in New
Zealand species). Thorax usually with long, fine
ground setulae. Male genitalia of the normal cal-
liphorid type. Ovipositor telescopic.

Remarks. The genus Pofleniz can be distin-
guished from all other New Zealand Calliphonidae
by the bare stem-vein, squamae, subcostal sclerite,
propleuron, and prosicrnum.

Aspects of general morphology are illusirated in
Figures 4, 11, and 13-18,

KEY TO SPECIES OF POLLENIA
KNOWN FROM NEW ZEALAND*
MALES

01 Femora bright orangy-yellow .02
— Femora brownish-yellow 1o blackish-
brown 13

02(01) Frons exceptionally broad, at least
1.5% as wide as ocellar triangle;
middle tibia with 2-5 ad setae ... 03
— Frons narrow, at most 3X as wide as
anterior ocellus; middle tibia with 1
or 2 ad selae, and sometimes a
smaller one above ... 03

03(02) Frons (Fig. 17) at narrowest point
0.27X as wide as head; cpistome pro-
iruding above and in front of oral
margin; base of vibrissae reaching
beyond frons (Fig. 18); middle tibia

*Diagnostic features of the rudis-group species recently
recorded in New Zealand are not included in this key,
but may be found in the note on p. 47,
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with 2 ad sctag; inlerfrontalia almost
parallel-sided, not constricted cen-
trally (Fig. 17); frons with a pair of
suberect orbital setae; parafacialia
1.67X as wide as antennae; jowl
height below eve 0.62X height of eye;
3 humeral setae; postsutural area of
mesonotum evenly dusted on post-
erior two-thirds, without dislinct
vitiae
— Frons (Fig. 15} at narrowest point
0.16~0.17X as widce as head; epistome
protruding in front of oral margin,
but base of vibrissae level with frons
or only a little beyond (Fig. 16);
middle tibia with 3-5 ad setae; frons
with or without orbital setae; para-
facialia less than 1.32< as wide as
antennae; jowl height below eye less
than half height of eve; 5 humeral
setae; postsutural area of mesonotum
mostly dull metallic green, with dis-
tinct dusted vittae when viewed at
various angles relative to incident

light

04{03) Frons with a pair of long, fine orbital

setac at level of ocellar triangle, the
sctae curving outwards across eye;
sternopleuron with some pale vellow
hairs; mesonotum {viewed at an angle
from behind) showing a distinct, sil-
very-dusted, presutural median vitta
between acrostichal rows of setae;
middle tibia with 3 ad sctac; parafaci-
alia 1.32X as wide as anlenna
— Frons without orbital sctae; sierno-
pleuron totally black-haired; mesono-
tum with no presutural median vitta;
middle tibia with 4 or 5 ad sctae;
parafacialia 1.21x as wide as antenna

... enrybregma

.. 04

... uniseta

... consanguinea

03(02) Larger, more 1obusi species; length of

body 8-10 mm, width 3-5 mm

— Smaller, slender species; length of
body less than 6 mm, width up to 2
mimn

06(05) Pleura extensively yellowish-orange;

infra-alar bulla totally orangy; abdo-
men metallic green and coppery, with
a thin, tessellate dusting that shifis
about a dorsal median line; 1 ph scta;
middie tibia without a » scta

. 0

.09

... sandaraca

— Pleura dark brown; infra-alar bulla
mostly dark; abdomen metallic blue

07{06)

08(07}

09(03)

1¢09)

-2g—

or green, without distinct dusting
except when viewed at an extreme
angle from bchind; 1 or 2 ph sctac;

middle tubia with a v sela .07

Vein R7 mecting wing margin beyond
level of r-m;, thorax matt bluish-
black, with a bluish-grey dusting;
pleura totally black-haired; paralobes
{Fig. 42) long, thin; lunule bare

... ftricoma
Vein RS meeting wing margin a little
in front of r—m or level with it;
thorax shiny olive, with greyish-white
dusting; sternopleuron mosily haired
golden yellow; paralobes {Fig. 52)
shorter, broader; lunule with a few

small setulae . D8

Head holoptic; eves separated by less
than width of anterior ocellus; para-
frontalia without sctulac for a dis-

tance greater than length of 3rd

anlennal segment; parafacialia as

wide as antenna; head height 0.79x

head width; jowls 0.38X as high as

eve ... astrictifrons
Head with the cyes separated by

width of anterior ocellus; frons with-

out setulae for a distance much less

than length of 3rd antennal segment;
parafacialia 1.67X as wide as antenna;
head height 0.86x head width; jowls
{.56> as high as eye ... dyscheres

Middle tibia with no median ventral
seta, usually with | ad seta; squamae
creamy yellow; usually 1 ph seta

present .. @erosa
Middle tibia with a median ventral

seta and | or 2 ad selae; squamae

golden brown; usually 2 ph setae

present .10

Abdomen with distinct, silvery-grey
tessellate dusting; face dark, almost
black; jowls dark above; parafacialia
1.5 as wide as antenna; ground sctu-
lae of 74 and 75 equally strong and
sparse; thorax with distinet, dusted
viltae; cerci much shorter than para-
lobes (Fig. 59, 85) .
Abdomen without distinct dusting;
face orange to brownish-orange; jowls
orangy-yellow; parafacialia as wide as
antennae; ground setulae weaker and
denscr on 74 than on T3; thorax
with or without distinct vittae; cerci
as long as paralobes or longer

L1l
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11{10) Abdomen with some metallic reflec-
tions; tarsi vellow .. pulverea
— Abdomen without metallic reflections;
tarsi black .. fumosa

12(10) Thorax densely dusted silvery-grey,
not appearing very metallic, with dis-
unct presutural vittae on mesonotum;
paralobes as long as cerci {Fig. 45)

.. commensurata
- Thorax thinly dusted, appearing

metallic, without distinct presutural
vittag; paralobes much longer than
cercl ... demissa

13{(01) Frons very broad, at least 2X as wide
as antenna; verlex with vie setae ... 14
— Frons narrow, at most as wide as
antenna, or head holoptic; vertex
without vfe setae ... 15

14(13) Cell R5 closed with a petiole 2X as
long as r~#1, palpi and tarsi dark
brown; parafacialia very narrow,
much narrower than antenna; apical
scutellar setae much weaker than lat-
cral setae .. advena
— Cell RS closed in margin; palpi and
tarsi ycllowish-brown; parafacialia
broader than antenna; apical and lat-
eral scutellar setae equal in length
and strength .. lativertex

15(13) Tibiae bright vellow, contrasting with

colour of femora .. 16
— Tibiae brownish-vellow to black, not
contrasting with femora ... 18

16{15) Abdomen metallic green-blue, with-
out a distinct dusting; tarsi veliow ... 17
— Abdomen matt olive green, with
dense, silvery-grey dusting; tarsi dark
brown . dark femora form of fumosa

17(16) Presutural g seta present; wings yel-
lowish; arista with hairs shorter than
antennal width. The Snares islands

.. scalena
— Presutural iz seta absent; wing dark
brown basally, arista with hairs
longer than antennal width. Mainland

localities .. fulvigntenna
18(15) Mesonotum with | ph seta .. 19
— Mesonotum with 2 ph setae ... 25

19(18) Abdomen densely dusted silvery-grey;
thoracic dusting almost obscuring
metallic ground colour ... 20

— Abdomen bright metallic blue or
green, without distinct dusting; thorax
with distinct metallic reflections 21

20(19) Froms 3X as wide as anterior ocellus;
cell RS open in wing margin; squa-
mae white ... oreid
— Frons as wide as anterior ocellus; cell
R35 with a short petiole; squamae
brown .. dark tibia form of fumosa

21(19) Palpi dark brown te black: presulura,l

ia seta present .22
— Palpi ycllow1sh brown to ycllow; pre-
sutural {g sela absent ... 23

22(21) Frons 3% as wide as anterior ocellus;
vibrissae inserted at epistomal level;
vein R4+ 5 ending at wing tip
.. nigripalpis
— Head holoptic; vibrissae inserted
above epistomal margin; vein R4+3
ending well before wing tip .. opalina

23(21) Anstal hairs much shorter than

antennal width; ground setula¢ long,
almost as long as thoracic setae; leg
setulae long, fine; tarsi yellowish;
wings hyaline .. limpida

— Aristal hairs longer than antennal
width; setulae on thorax and legs of
normal length; tarsi brown; wings
brownish ... 24

24(23) Antennal segments bright orange;
middle tibia with 2 ad setae and a
shorter third seta above .. migripes
— Antennal segments blackish-brown,
only base of 3rd segment orangy;

middle tibia with | ad setae ... dysaethria
25(18) Palpi black or brown ... 26
— Palpi orangy or yellow ... 29

26{25) Body black, mostly shiny; jowls
undusted, rugose; stp! 0 + 1; legs
shiny black; presutural iz seta absent
.. pernix

— Abdomen metallic green or blug;
thorax matt, with dusting or with
metallic olive reflections; legs matt
brown: jowls dusted, smooth; pre-
sutural /g seta present 27

27(26) Aristal rays much shorter than anten-
nal width; antennal segments partially
yellowish-orange; middle tibia with 1
ad seta ... 28
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— Aristal rays much longer than anten-
nal width; antennal segments entirely
blackish-brown; middle tibia with 1
ad seta .. migrisqguama

28{27) Head dusied brownish-grey; Znd
anicnnal scgment entirely orangy;
parafacialia almost 2x as wide as
antenna; hind tibia and all tarsi yel-
lowish-brown; abdomen coppery-
preen, with disunct dusting; cell RS
with a short petiole .. insularis

— Head dusted silvery-grey; 2nd anten-
nal segment brown, 3rd mostly
orangy; parafacialia slightly wider
than antenna; all tibiae and tarsi dark
brown; abdomen bright metallic blue-
green, without distinct dusting; cell

R35 open in wing margin . notialis
2925) Presutural fa scta absent .. 30
—- Presutural /g sela present L3l

30(29) Thorax and abdomen densely dusted
silvery-grey, the metallic ground
colour almost obscurad; frens 3X as
wide as anterior ocellus .. primaesa
— Thorax and abdomen dark metallic
blue, without distinct dusting; frons
as wide as anterior ocellus ... consectata

3129 Very large species, 12-13 mm ... immanis
-~— Much smaller species, less than 6.5
min .03

32(31) Abdomen metallic coppery-grey; legs
black; cell £S5 with a short peticle;
scutellurmm with 1 pair of distinet dis-
cal setae .. antipodea

— Abdomen dark metallic blue; legs vel-
lowish-brown; cell RS closed or open
at margin; scutellurmn with 2 pairs of
distinct discal setae ... 33

33(32) Frons 3x as wide as anterior ocellus;

middle tibia with 3 or 4 ad sctac;, orf
not distinct from general selulosity of
parafrontalia; jowls black, with a
small orangy patch below .. hispida

— Head holoptic; middle tibia with 2 ad
setae; orf fine but distinct; jowls
orangy on anterior half .. eneterd

FEMALES

{Unless otherwise stated, specimens from localities
listed in parenthesis are deposiled in NZAC)

01 Femora orangy-yellow .02
—- Femora brownish-vellow 1o blacklsh-
brown .22

02(01) Middle tibia with 4 or 5 distinct ad

setae .. 03
— Middle tibia with 1-3 a4 setae [Wht‘l’l
3 present, uppermost smaller) .04

03(02) Epistomal region protruding in front
of profrons; parafacialia at least 1.5x
as wide as anilenna
... species g, Teurybregma
(Rock and Pillar Range, CQ)
— Epistomal region not protruding in
front of profons; parafacialia as wide
as antenna
... species b, Yconsanguinea / unisetq
(Old Man Range, CO; Tutoko Bench,

D)
OR with wider [rons and yellow
humeri .. species ¢
{Arthurs Pass, NC-WD)
04(02) Middlc tibia with 1 ad seta ... 05
— Middle tibia with 2 or 3 ad setac ... 10
05(04) Tarsal scgments vellowish, like
fermora and tibiac .. 06
— Tarsal segmenits dark brown, contrast—
ing wilb vellow femora and ublae ... 09

06(05) Thorax and abdomen denscly dusted
silvery-grey, almosi obscuring metal-
lic ground colour; presutural i seta
present .. species d
(Otago, COy; Southland, SL)
— Abdomen metallic blue, green, or
purple, without distinct dusting; pre-

sutural ia scta present or absent 07
07(06) Presutural /g seta present .. Species ¢
{Lochnagar Ridge, BR}
— Presutural /g seta absent ... 08
08(07y Thoracic pleura mostly yellow... species f
{(Lake Paringa, WD)
— Thoracic pleura black or brown
{(Ross, WD) .. Species g
09(05) Frons wider than one-third of head
width ... Species &

(Huia and Titirangi, AK; Taupe, TO:
Orongorengo, WN (ANIC))
— Frons narrower than one-third of

head width .. species {
(Takaka Hill, NN)
10({04) Middle tibia with 3 ad setac o1
— Middle tibia with 2 ad sciae .13
11{10) Tarsal segments dark brown, contrast-
ing with yellow femora and libiae ... 12
— Tarsal segments yellow, like femora
and tibiae ..o 14
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12(11) Thorax and abdomen denscly dusied
silvery-grey, obscuring metallic

ground colour ... fumosa
{Dunstan Range, CO)

— Abdomen metallic green, blue, or
coppery 13

13{12) Presutural /g setae absent; parafron-
talia with brownish dusting ... species A
{Huia, AK; Orongorongo, WN
(ANIC); Karamea River, NN}
— Presutural iz seta present; parafron-
talia with a silvery-grey dusting
(Tiwai Point, SL) ... Species j

14(11) Abdomecn metallic coppery 1o purple,
with distinc, tesseliate, silvery-grey
dusting ... cupreq
{Arthurs Pass, NC-WD; Lake Pari-
nga, WD; Hollvford, FD; SI)

— Abdomen metallic blue or green,
without distinct dusting; pleura dark

(Takaka Hill, NN) ... species &
OR pleura extensively yellowed
... dyscheres
15(10}y Presutural fa seta absent ... 16
— Presutural g sela present ... 18

16(15) Tarsal segments dark brown, contrast-
ing with yellow tibiae ... species A
— Tarsal segments yellow, like tibiae ... 17

17(16) Abdomen mctallic blue or green,
without distinct dusting; mesonotal
dusting brownish ... demissa
— Abdomen coppery, with distinct, tes-
sellate, silvery-grey dusting; meso-
notal dusting silvery-grey ... Taerosq

18(13) Tarsal scgments dark brown, conirast-

ing with tibiae ... fumosa
— Tarsal segments vellow, like tibize ... 19
1%18) Abdomen metallic coppery-purple,
with distinct greyish dusting ... cHpred
— Abdomen metallic bluc or green,
without distinct dusting ... 20

20(19) Slender species; pleura without yellow
patches; parafrontalia with dark
ground colour ... species I
{(Rainbow Valley, MB)
— Robust species; pleura partly ycllow;
parafrontalia with yellowish ground
colour w21

21(20) Mesopleuron and sternopleuron
extensively yellowish-orange ... species m
{Canaan and Tophouse, NN; Black-
ball, BR; Pyke River, WD)

— Mesopleuron and sternopleuron
blackish-grey, only humeri yellowed
... Species i
{Tapu, CL; Reporoa and Taupe, TO;
Wallaceville, WN {ANIC); Belgrove,
NN)

22(01) Body shiny metallic black, without
dusting; jowls rugose; sipf 0 + 1;
arista bare, or with short hairs on
basal quarier ... pernix
— Body not so0 coloured; jowls not
rugose; stpf 1 + 1; arista with rays
for two-thirds of its length ... 23

23(22) Apical scutcliar setac very weak,
much shorter than lateral selae; pos-
terior thoracic spiracle without a lap-
pet; cell R3 petiolate, the petiole 2X
as long as r-m ... advena
— Apical scutellar setae as long as lai-
eral selae; posterior thoracic spiracle
with a lappet; cell RS open, closed, or
with a petiole shorter than r~m ... 24

24(23) Tibiac bright yellow, contrasting with
brown femora ... scalena
— Tibiae brown or black, like fomora ... 23

25(24) Palpi yellowish-orange ... 26
— Palpi blackish-brown .27

26{23) Face dark; abdomen distinctly dusted;
squamag white .. species o
(Piano Flat, CO)
— Face orangy; abdomen without dis-
tincl dusting; squamae creamy yellow
... nigripalpis

27{25) Vibrissac inscrted at epistomal level
... species p
(Cobb Lake and Tophouse, NN)
— Vibrissae inserted a little above epi-
stomal margin ... 28

28(27) Epistome protruding in front of
profrons ... migrisquama
— Epistome level with frons ... species g
(Dun Mountain, NN)

Pollenia advena new species
Figures 36 and 37

Heap. Frons in male 3x as wide as antenna, in
female slightly wider. Ground colour blackish-
brown. All parts with a thin, greyish-brown dust-
ing. Parafrontalia narrow, with a few scattered black
setulae. Parafacialia with a distinct row of small,
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black sciulac. Frons with 6 or 7 orf selac and 3 ors,
the anterior pair proclinate, the others outcurving.
Vertex with a pair each of v#f and vte setae, Vibris-
sae strong, crossed, inserted at epistomal margin.
Facial ridges with 1 or 2 small selulae just above
vibrissac. Antennal segments brown; 3rd scgmenl
orangy basally in male; 2nd segment vellow in
female; aristal rays longer than antennal width.
Parafacialia half as wide as antenna. Jowl hcight
0.28% cye height. Palpi brown, clubbed.

THorax. Ground colour  blackish-brown.
Mesonotum with olive-green metallic reflections
and an even, greyish-brown dusting which is less
dense in female. 4c2 + 3, de 2 + 3,3 4, | ph, ia
2+ 2,1 pra, 2 sa, 2 pa. Pleural hairing dark. Pos-
terior spiracle open, without a lappet. Stpf 1 + 1.
Scutellum with a weak pair of crossed, apical sctac,
a very long pair of laterals, a normal pair of basals,
and a pair of weak discals,

WINGS vyellowed, lightly infuscated apically.
Epaulel brown; basicosta brownish-yellow. Cell RS
closed and with a petiole twice as long as r—m. Vein
RT ending just in front of level of r—m. Squamae
pale ycllow.

LEGs dark brown. Fore tibia with a row of short
ad setae and 2 p setae; middle tibia with | ad sela,
2 pd, 2 p,and 1 v, hind tibia with 3 or 4 ad setae,
3ordpd and 1 or 2 av

ABDOMEN, Ground colour dark brown, with
metallic green reflections. 73 with some latero-
marginal setag; 74 with a complete row of mar-
ginal setae; 75 with a row of finer marginal setae
and some stronger discals.

GENITALIA.  Male hypopygium, Figures 36 and
37.

hmMenstions.  Body length 3.0-4.0 mm; wing
length 3.0-4.0 mm,

Type data. Holotype: male, Three Kings Islands,
Creat Island, Castaway Camp, November 1970, at
light, J. McBurney (NZAC). Paratypes (§ males, 11
females; BMNH, NZAC): 3 males, 5 females, same
data as holotype; 1 male, 1 fermale, same data but
collected by . Kuschel; 2 males, 1 female, same
data but on Leptospermum ericoides and Coprosma
sp.; | fermale, AK, Auckland, M1 Eden, on window,
7 April 1946, R. Harrison; 1 female, same data but
in garden, 4 December 1948; 1 female, same data
but 30 December 1949; 1 male, TQ, Taupo, at light,
10 Aprl 1931; | male, 1 female, 8D, Stephens
Island, January 1971, J. McBurney.

Remarks, This small, dark species is a rather
unusual Polienia, with some tachinid-like features,
Examination of ithe male hypopygium, however,
shows it 10 be a calliphorid with a slightly modified
aedeagus of the basic Pollenia form (Figure 36); the

paraphallus is much more sharply curving than in
any other Pollenia known to me. Unlike all other
New Zealand Pollenia species, advena has no lap-
pet 10 the posterior thoracic spiracle (a fealure
shared with the Rhinophoridae), weak, crossed api-
cal scutellar seiae, very long lateral scutellar setac,
and a very long petiole to cell R5.

Pollenia aerosa new species
Figurcs 38 and 39

MALE. Basic description as for P. saudaraca (p.
45), but differing in the following characters.

HEeaD. Frons as wide as anterior ocellus, Inter-
frontalia with some finc hairs above. Parafrontalia
narrower than antenna. Aristal hairs two-thirds as
wide as antenna, Jowl height 0.50% eye heighi.

THorax. Ground colour mostly dark; humeri
and margins of pleura with orangy ground colour,
Mesonotum with a broad median vitta and a pair
of broad lateral vittae dusted silvery-grey presu-
turally. 1 or 2 ph setae. Mesopleuron and sterno-
pleuron mostly dark-haired.

Wings., Vein RI ending a litile beyond r-m.
Squamae creamy.

LEGs. Middle tibia with 1 or 2 ad setae.

ABDOMEN melallic bronzy, with a weak, brown-
ish dusting which is denser ventrally and on ante-
rior margin of '3 and T4,

GENITALIA, Figures 38 and 39. Aedeagus indis-
tinguishable from that of sandaraca {sce Figurc 86).

DimeNsSIONS. Body length 6.0 mm; wing length
5.0 mm,

Type data. Holotype: male, WD, Lakec Paringa,
6-10 December 1960, I.I. Townsend & P.R. Kettle
(NZAC). Paratypes: 5 males, same data as holo-
type (BMNH, NZAC).

Remarks. Pollenia aerosa and P. sandaraca are
closely related; each lacks the ventral seta of the
middle tibia and has partially yellowed thoracic
ground colouring, and the genitalia are similar, The
siructure of the cerci and paralobes (Figures 3% and
37), however, shows that undoubtedly two species
are present, This view is supported by their differ-
ing gencral appcarance and the possible isolation
of sandaraca on Stewart Island.

In the NZAC material T have found seven female
speeimens with the same label data as the holotvpe
of aerosa. Thesc are all basically similar, but may
represent three species. Two specimens have a
metallic green abdomen and dark iarsi, and so are
not gerosa; the remainder can be divided into two
possible specics using ratios of frons width to head
width. It is difficult 1o assign any of these females
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10 gerosa, and T have therefore not done s0. Unlike
the males, all these females have the ventral seta
of the middle tibia present.

Pollenia antipodea new species
Figures 40 and 41

MALE. Heap. Frons as wide as anlerior ocel-
lus. Ground colour black; interfacial membrane
orangy. All paris densely grey-dusted. Parafron-
talia, parafacialia, and jowls with black setulac.
Frons with 7 ori sctae. Vibrissae inserted slightly
above epistomal margin. Facial ridges with setulae
on lower half, Antennal segments orangy, but
brownish anteriorly. Aristal rays longer than anten-
nal width. Jowl height 0.42X eye bheight. Palpi
vellow,

THorax. Ground colour black, with olive-green
reflections and even, silvery-grey dusting. Ac 2 +
3, dc2+ 3, 4h 2ph, a2+ 2 | pra, 2 sa 2 pa
Pleural hairs black. Scutellum with a pair each of
apical, lateral, and basal setae and a much weaker
pair of discals.

WINGS yellowish; epaulet brown; basicosla vel-
lowish-brown. Cell RS closed, with a short petiole.
R1 ending a little in front of level of r-m. Squamae
pale brown,

LEGs black. Fore tibia with a row of ad sctae and
2 p sctae; middle tibia with 2 ad setae, 2 p, 2 pd,
and 1 v, hind tibia with 4 av setae.

ARDOMEN.  Ground colour black, with metallic
green and coppery reflections. 74 with a row of
marginal setac; I3 with a row of marginal setae
and some longer discal ones.

GENITALIA,  Male hypopyginm, Figures 40 and
41.

DiMENSIONS.  Body length 5.0 mm; wing length
4.0 mm.

Type data. Helotype: male, SL, Tiwai Point,
sweeping, 26 January 1976, L.L. Deitz (NZAC).

Polfenia astrictifrons new species

MALE. Basic description as for P. sandaraca (p.
435, but differing in the following characters.

HtaD, Frons narrower than anierior ocellus.
Occiput and posterior jowls cntirely dark. Para-
fromtalia with 10 orf sctae. Vertex withouol distinct
vti. Bare area of parafrontalia longer than antenna.
All parts dusted pale brown. Facial ridge with weak
sctulac for half its length. Third antennal scgment
not darkened anteriorly; arista with rays as wide as
antenna. Parafacialia as wide as antenna. Jowl
height 0.38x eye height.

Thorax. Ground colour dark olive, with a thin,
pale grey dusting, Mesenotum with 5 or 6 % setac
and 2 ph. Sternopleural and pteropleural hairing
golden yellow.

Winags, Cell RS closed in margin with a short
petiole, R} ending in margin level with r—sm.

LeEGs. Middle tibia with 2 ad setae, | or 2 pd,
3 p, and 1 ¥ hind tibia with a row of ad seiae
including 4 or 5 stronger ones, 3 or 4 pd, and 3 av.

ARDOMEN metallic green-blue to purple, Ground
setulae very dense. 77+ 2 thinly dusted ventrally;
T3 with a row of weak marginal setulae; TS5 with
long marginal and discal setulae.

GENITALLA indistinguishable from those of P.
dvscheres (see Figures 52 and 33).

DivENSIONS.  Body length 9.0 mm; wing length
£.5 mm.

Type data. Holotype: male, NN, Mount Murchi-
son, 4500-4800 ft [1350-1440 m]), 29 February
1972, IS, Dugdale (NZAC). Paratype male, WD,
Bruce Bay, 10 December 1960 (NZAC).

Remarks. Two additional male specimens which
are rather teneral and distorted may belong to this
species, They both have the correct head shape, as
far as can be seen, and the genitalia match those
of astrictifrons. However, one, from Dun Moeun-
tain (NN), has only 1 p# seta and 1 ad on the middle
tibia and rather bluish thoracic dusting; and the
second (Mount Arthur, NN} has very dark jowls.
I am reluctant to assign these two specimens to
astrictifrons as they may represent closely related
species. Until more material of this group of spe-
cies becomes available the problem cannot be
properly resolved.

Pollenia atricoma new species
Figures 42 and 43

MALE. Basic description as for P. sandaraca (p.
43), but differing in the following characters.

HeaD. Frons narrower than anterior ocellus.
Occipul and posterior jowls entirely dark. Vertex
without distinct v#7 setac, Facial ridges setulose for
more than half their length. Arista with rays as wide
as antenna. Parafacialia 1.25% as wide as antenna.
Jowl height 0.45% eye height.

TuoRAaX, Ground celour bluish-black, with
even, bluish-grev dusting. Two ph setae and 3 sa.
Plcura with black hairs.

WinGs.  Epaulet reddish-brown, Cell RS closed
in margin with a short petiole. RI cnding beyond
level of r—m.

LeGs, Middle tibia with | pd seta, 3 p, and 1 ¥
with a smaller one above; hind tibia with setal rows

—34-



ad and ph, and 4 or 5 av sctae.

ABDOMEN metallic coppery-green with a thin,
whitish dusting on T4 and 7'5; when viewed at an
angle from behind, an undusted dorsomedian vitta
may be seen. T7+2 and T3 grey-dusted ventrally;
T3 with long lateromarginal setulae; 74 with a row
of marginal sctac; 73 with a row of marginal setae
and a few discal setae. Sternites grey-dusted, with
dark hairs; st7 with some yellow.

GENITALIA.  Acdeagus indistinguishable from
that of sandaraca (see Figures 42 and 86).

DiMENSICNS,  Body length 8.5 mm; wing length
8.0 mm.

Type data. Holotype: male, BR, Lewis Pass, 3500
ft [1050 mm], §-12 Dceember 1957, M.J. Esson
{NZAC), Paratype male, WN, Days Bay, April 1921
{Miller Collection, ANIC; legs missing).

Pollenia commensurata new species
Figures 44 and 45

MALE. Basic description as for P. demissa (p. 36),
but differing in the following characters.

HEeaD. Parafacial dusting denser,

THorRAX. Mesonotum distinctly dusied, with a
presutural median vitta and a pair of lateral vittae,

GENITALIA.  Paralobes and cerci, Figures 44 and
43, Acdeagus indistinguishable from that of P. san-
daraca (see Figure 86).

DiMENSIONS,  Body length 6.0 mm; wing length
6.0 mm.

Type data. Holotype: male, MC, Mount Somers,
18-19 January 1938, E.8. Gourlay (NZAC).

Pollenia consanguinea new species
Figures 15, 16, 46, and 47

Very similar to P uniseta (p. 46), and in general
appearance to P. eurvbregma (p. 38), but differing
from both in the following characters.

Hean, Frons 0.16X as wide as head, without
ors setae. Parafacialia 1.21% as widc as anlenna.
Jowl height 0.47x eve height. Epistome protruding
a litile beyond frons.,

Trorax. Mesonotum without a distinet pre-
sutural vitta; postsutural areg with distinct, dusted
vittae. Five humeral setae. Sternopleuron entirely
dark-haired. Scutellar discal setae weaker than lat-
eral seta.

Lecs. Middle tibia with 4 or 5 ad setae; hind
tibia with 4 ad.

ABDOMEN. 74 dusted ventrally.

GENITALIA.  Male hypopygium, Figures 46 and
47,

DivENSIONS.  Body length 6.5 mm; wing length
6.0 mm.

Type data. Holotype: male, CO, Old Man Range,
Hyde Rock, 1550-1630 m, 22 February 1974, J.8.
Dugdale (NZAC).

Remarks. Polienia consanguinea, P. eurybreging,
and P. unisera, all from the Old Man Range (CO),
represent a dinstinet high-altitude species-group,
having entircly orangy-vellow legs, the middle tibia
with numerous ad setae, a promincnl epistomal
region (Figures 16 and 18), and a very broad frons
(Figures 15 and 17). Unforunately the group is
represcnted in the material available to me by only
three male specimens, cach of which appears 1o be
a distinct specics. These species can be distin-
guished from each other using the key characters.
P. curybregma is quite distinct on external mor-
phological features from the other two, but uniseta
and consariguinea are separated on less convincing
characters. I have dissected each male, and find the
genitalia 1o be practically identical. Some ratios of
parts do vary between the species, and the sclero-
tisation in ualseta 18 more extensive, but these
differences are not obvious enough {o be appreci-
ated in illustrations. T have thereforc figured the
hypopygium of only one specics as an example of
the group.

Also in the NZAC material I have found elcven
femnale specimens which almost certainly belong 1o
this group. A series of five from the Rock and Pillar
Range have a very protruding frons and epistome,
and are possibly conspecific with P, ewrybregma.
They differ from the male of eurybregma in having
stronger general setulosity, cell RS with a short
petiole, and four or five ad sctze on the middle
tibia. A single specimen from Hyde Rock and a
series of four from the Darran Mountains {FD} are
possibly conspecific with uniseta or consanguined,
they differ from the males in having stronger general
setulosity and the dorsum of the abdomen with a
tessellate, greyish-white dusting. Finally, a single
female from Arthurs Pass (NC-WD) with four ad
selae on the middle tibia closely resembles the
Darran Moeuntains series but has yellow humeri,
denser abdominal dusting, and differcnt frons and
parafacialia widths.

Pollenia consectata new species
Figures 48 and 49
MALE. HEean. Frons as wide as anterior ocel-

lus. Ground colour dark brown; interfacial mem-
brane orangy. All parts brownish dusted.
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Parafrontalia, parafacialia, and jowls with black
setulae. Frons with 7 orf setag; vertex with a pair
of weak vii. Vibrissae inserted slightly above cpi-
stomal margin. Facial ridges with a fow setulae just
above vibrissae. Antcnnal scgments orangy-brown;
aristal rays lenger than antennal width. Parafaci-
alia slightly narrower than antenna. Jowl heighi
0.43x eye height. Palpi ycllow.

THorax., Ground colour black, with weak,
metallic blue reflections and even, grey dusting, A¢
243, de2+ 3,4k 2phdal + 2,1 pra, 1 sa,
2 pa. Pleural hairs black. Scutellum with a pair each
ol apical, lateral, and basal sctac and a weaker dis-
cal pair.

WINGS brownish; epaulet and basicosta pale
brown. Cell R5 closed in margin. RI ending a little
beyond level of r/—m. Squamae brown.

Lecs brown, Fore tibia with a row of ad setae
and 2 p setae; middlc tibia with | ad seta, 2 p, 2
pd, and 1 v. Hind tibia with a row of ad setac, 3
or 4 pd, and 1 av.

Appomen,  Ground colour black, with metallic
blue reflections but without distinct dusting. 74 and
75 with a row of marginal setulae; T3 also with a
few sironger discals.

GeNITALIA, Male hypopygium, Figures 48 and
49,

DimEnsioNs.  Body length 3.5 mm; wing length
3.0 mm.

Type data. Holotype: male, AK, Huia, in house,
26 May 1967, B.M., May (NZAC).

Pollenia demissa {Hutton)

Sepimentunt demtissum Hutton, 1901: 67, Iolotype
fermale, New  Zealand, Wellington (CMNZ)
[examined].

Pollenia demissa var. minor Malloch, 1930: 32, Holotype
female, New Zealand, Wanganui (CMNZ) [exam-
ined]. New synonymy.

Hearx. Frons narrower than anterior ocellus in
male, in female one-third as wide as head. Ground
colour orangy-ycllow, except en upper part of occi-
put in male and on parafrontalia and parafacialia
in female, which are brown. All parts thinly grey-
dusted, but more yellowish in female. Parafron-
talia, parafacialia, and jowls covered with long,
black sciulac. Male with 9 or 10 orf setae and a
pair of wfi; female with 10 or 11 ori, a pair of pre-
verticals, 2 pairs of ors, and a pair each of v and
vfe. Vibrissae strong, crossed, in male slightly above
oral margin. Facial ridges with a few small setulae
just above vibrissae, Antennal scgments orangy; 3rd
segment with distal two-thirds darkened; aristal rays
almost as long as antennal width, Parafacialia as
wide as antenna. Jowl height 0,44-0.45X cye height.

Palpi yellow, almosi parallel-sided, upcurving
apically.

THorax, Ground colour dark brown, with
metallic bluish-green rcflections and very thin,
whitish dusting obvious only when viewed at
extreme angles. Humeri in female yellowed. Ac 2
+3,de2+ 3,5k 2phia2+ 2,1 pra 2 sa, 2
pa. Sternopleural hairs usually totally dark; stpf 1
+ 1. Female with denscr, mor¢ brownish meso-
notal dusting, enly | ph, and sternopleural hairs
mostly vellow. Scutellum with a pair each of apical,
marginal, and basal setae and 2 pairs of weaker
discals.

WiNGs yellowed. Epaulet brownish-vellow,; basi-
costa vellow. Cell R3S closed in margin, RJ ending
a litlle bevond level of r—m, Squamac brownish.

LeGs orangy-yellow. Fore tibia with a row of
shori ad sctac and 2 p selae; middle tibia with 2
ad sctae, | pd, 2 p, and 1 v hind tibia with a row
of ad setae including 3 or 4 stronger cnes, 3 or 4
pd, and 2 or 3 av.

ABDOMEN. Ground colour black, with metallic
blue-green reflections and, in female, whitish-grey
dusting, 73 with weak latcromarginal setulae; 74
with a row of marginal setulae; 75 with a row of
marginal setulae and a few stronger discal ones.

GENITALIA. Male hypopygium indistinguish-
able from that of P. pulverea (sce Figures 84 and
85).

DiMEeEnsions.  Body length 4.5-6.0 mm; wing
length 4.5-5.5 mm.

Type data. Sepimentum  demissurn: Hutton
described this species from a single specimen, which
1 have received for study from the Canterbury
Museumn. It is labelied “Type”, “Wellington, Hud-
son”, “Sepimentum demissum Hutt. F.'W. Hutton
det.”, *T.841™, and "*Sepimentum demissum Hut-
ton, Holotype™, and is in poor condition, with the
abdomen missing, most of the legs damaged, and
much of the thoracic setulosity abraded.

Poflenia demissa var. minor: Malloch described
this taxon from three female specimens, and from
the Canterbury Museum T have received for study
a single female labelled by Malloch as “type™. It is
in good condition, and although it has the presu-
tural za seta absent 11 is apparently conspecific with
demissa. Two paratype females from UJSNM are
also conspecific,

Material examined. Type specimens, plus 45 non-
tvpe examples: 2 males, 42 females, BR, Lake
Rotoiti, 29 Oct 1964; 1 male, SL, Bluff, Greenhills,
17 Jan 1959 (BMNH, NZAQ).

Remarks. Malloch (1930, p. 322} described two
new varieties of P. demissa, namcly minor and
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cuprea. He scparated them using the length of the
palpi and the presence or abscnee of the posterior
sublateral setag (presutural iaz). I cannol sce any
difference in the palpi, and the presutural /g is such
an unstable sela in this group that it is of little use
— indeed, the holotype of demissa has a strong one
on onc side and a very weak one on the other. 1
find the type specimens of P. 4. minor 1o be con-
specific with demissa and thosc of P. d. cuprea to
belong to a distinct species (see “New Zealand Poi-
fenia of uncertain identity”, p. 46).

Pollenia dysaethria new species
Figures 50 and 51

MALE. Basic description as for P. nigripes (p. 42),
but differing in the following characters,

HeaD holoptic. Jowls orangy anteriorly. Aristal
rays longer than antennal width. Jowl height 0.43x
eve height. Antennal segments brown, orangy only
at base of 3rd segment.

THorax. Mesonotum with thin, greyish dus-
ting.

WiINGS.  Vein R17 ending level with r-m.

Legs. Middle tibia with 1 ad seta {other legs
damaged in both specimens).

GenNTALIA, Figures 50 and 51.

Type data. Holotype: male, AK, Titirangi, ex light
trap, 19 December 1952, C.R. Thomas {NZAC),
Paratypes: 1 male, TO, Taupo, Waikalo River, 31
December 1932 (NZAC).

Pollenia dyscheres new species
Figures 4, 11, 52, and 53

MALE. Basic description as for P. sandaraca (p.
43), but differing in the following characters.

Heap, Frons as wide as anterior ocellus. Ocel-
put and posterior part of jowls darkened. Para-
frontalia with 12-16 ori setae, and with bare area
shorter than antenna. Vertex without distinct v,
All parts brownish-dusted. Facial ridge with setulae
on half its length. Third antennal segment not
darkened anteriorly, arista with rays as long as
antennal width. Parafacialia 1.67X as wide as
antenna. Jowl height 0.56X eye heighl.

THorax. Ground colour dark olive with a pale,
thin, grey dusting. Mesonotum with 5 or 6 4 setae
and 2 ph (sometimes 1). Stermopleuron and ptero-
pleuron with golden hairs,

WwinGs. Cell RS closed in margin with a very
short petiole. R meeting margin level with r—m.

Lecs. Middle tibia with 2 ad setae, | or 2 pd,
2-4 p, and 1 v hind tibia with a row of ad setae

including 4 or 5 longer ones, 3 or 4 pd, and 2 av
(rarely 3).

ABpoMEN metallic blue-green, without distinct
dusting except ventrally on 7742 and T3; 13 with
a row of weak marginal sctulac; T4 with a row of
marginal setae and a few stronger lateral discals;
735 with discal and marginal setae.

GenraLia. Male hypopygium, Figures 52 and
53.

FEMALE. Associated females differ from males
in the following characters,

HeaD, Frons 0.30% as wide as head. Ground
colour orangy-vellow, excepl for lateral patches on
upper occiput, which arc dark brown. All parts
dusted pale brownish-yellow. Parafrentalia with 12—
14 orf setae, a pair of outcurving ors, and 2 pairs
of reclinate ors. Vertex with a pair each of v and
vte setae, Parafacialia 2> as wide as antenna.

Taorax. Ground colour orangy-vellow; meso-
noturm, lower pteropleuron, and hypopleuren dark.
Mesonotum densely dusted brownish-greyv, with
distinct vittae presuturally and irregular tessellate
patierns  postsuturally. Humeri and notopleura
orangy. Plenral hairs mostly golden. Always only
1 ph seta.

ABDOMEN metallic green with a thin but distinet,
whitish, tessellate dusting on all tergites which shifis
about a median dorsal linc.

DiMENSIONS, Body length 8.5-9.0 mm; wing
length 7.5-9.0 mm.

Type data. Holotype: male, NN, Mount Owen,
5000 fi [1500 m], 23-26 February 1960, J.1. Town-
send & W.P. Thomas (NZAC). Paratypes {16 males,
14 females; BMWH, NZAC): | male, TO, Mt Rua-
pehu, 11 March 1957, R.A, Cumber; I male, NN,
>un Mountain, 11 March 1928, E.5. Gourlay; 14
males, 14 females, NN, same data as holotype.

Remarks. Pollenia astrictifrons, P. airicoma, P.
dyscheres, and P. sandaraca constitute a high-alti-
tude species-group. They are distinctively robust,
large, and hairy, with legs entirely vellowish-orange.
However, sandaraca may not be related to the other
three, as it is closer on genital characters to F.
aerosa, under which it is discussed. The remaining
three species were difficult to kev satisfacterily, but
this has been achieved using head ratios and colour
characters. Their chaetotaxy is rather unstable, so
has not been used in the key. They can be divided
on genital characters into two groups, those with
long, thin paralobes and those with short, broad
ones. The three nominal species keyed and
described may not reflect the true situation: there
may be two variable species or, more probably,
many sibling species present. Thesc possibilitics can
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be properly investigated only when much more
material becomes available.

Pollenia enetera new species
Figures 54 and 55

MALE. Heap holoptic. Ground colour black;
interfacial membrane and anterior part of jowls
orangy, All parts with brownish dusting and fine,
black setulae. Parafacial dusting slightly grevish.
Frons with 8 orf setac. Facial ridges with sctulae
on lower half. Vibrissae inserted at epistomal mar-
gin. Antennal segments orangy-brown; 3rd segment
with distal two-thirds darker; aristal rays as long
as antennal width. Parafacialia slightly wider than
anienna. Jowl height 0.38X eye height. Palpi vellow.

THorax, Ground colour black, with metallic
blue reflections and very thin, greyish dusting. 4Ac
24+ 3, de2+ 35k 2ph a2 + 2,1 pra, 2 sa,
2 pa. Pleural hairs black. Scutellum with a pair each
of apical, lateral, and basal setae and 2 pairs of
discals.

WiNGs  brownish; epaulel brown; basicosta
vellow. Cell R open in margin. RS ending level
with r—m. Squamae dark brown,

LEGS orangy-brown. Fore tibia with a row of ad
setae and 2 p setae; middle 1ibia with 2 ad setae,
2 p, 2 pd, and 1 v, hind tibia with 3 av setae.

AppoMmeN,  Ground colour black, with dark
mctallic blue reflections and thin, even, brownish-
grey dusting. T3 with stronger marginal and discal
selulae laterally; T4 with a row of marginal setulae
and a few stronger discal ones, 75 with a row of
marginal setulae and numerous stronger discals,

GENITALIA.  Male hypopygium, Figures 54 and
55.

Dimensions.  Body length 5.0 mm; wing length
4.5 mm.

Type data. Holotype: malc, FD, Fiordland
National Park, Milford, sweeping, 3 February 1976,
L. Deitz (NZAC).

Pollenia eurybregma new species
Figures 17 and 18

MALE. Heap. Frons 0.27X as wide as head.
Ground colour orangy-yellow except on occiput,
parafrontalia, and parafacialia, which are dark grey.
All parts thinly dusted greyish-white. Interfrontalia
matt, with some finc, black hairs marginally. Frons
with 5 or 6 orf setae and a pair each of ors, vii, and
vte. Parafrontalia, parafacialia, jowls, and occiput
with fing, black setulae. Lower part of jowls with
some pale hairs, Parafacialia 1.67x as wide as

antenna. Jowl height 0.62X eye height. Vibrissae
strong, crossed. Oral margin with a few stronger
sctac. Epistome protruding above and in front of
oral margin and bevond profrons. Arista with short
hairs, the longest only 3X basal diameter of arista.
Palpi vellow, slightly clubbed.

THoraX. Ground colour dark grey, with slight
metallic olive reflections and a greyish-brown dust-
ing. Mesonotum with a pair of presutural, lateral,
dusted vittae and a broad, dusted patch on two-
thirds of the postsutural area. Ac 2 + 3, de 2 + 3,
3h 1phia2 + 2,1 pra, 1 sa, 2 pa. Pleura dusted
grevish-white, with long, black setulae. Stpi1 + 1,
Scutcllum with a pair cach of apical, latcral, basal,
and (weak) discal setae, Hairs below scutelium
black.

WinGs vellowed. Epaulet brown; basicosta vel-
lowish-orange. Cell B3 closed in margin. Squamae
creamy, with yellow marginal hairs.

LEGS orangy-vellow except for disialmost 3 or 4
segments of each larsus, which are brownish. Coxae
with a thin, white dusting. Fore tibia with a row
of weak ad setae and 1 or 2 p setae; middle tibia
with 2 ad, 2 pd, 2 p, and 1 v, hind tibia with a row
of ad sctae containing 3 or 4 stronger ones, 4 pd,
and 3 short av.

ARDOMEN  metallic coppery-green, dorsally
undusted, ventrally thinly grey-dusted. Ground
sctulac long, dense. T7+2 and T3 with longer setu-
lae laterally; T4 with a row of fine marginal setulae;
T35 with some stronger discal setae and a row of
marginal sctulac. Sternites with black sctulae; first
3 segmenls grey-dusted.

GenrraLia indistiguishable from those of P. con-
sanguined (see Figures 46 and 47).

DimMENsIONS.  Body length 6.0 mm; wing length
5.5 mm.

Type data. Holotype: male, CO, Old Man Range,
Hvde Rock, 1550-1650 m, 22 February 1974, J.5,
Dugdale (NZAC).

Remarks. See P. consanguinea (p. 35).

Pollenia fulviantenna new species
Figures 56 and 57

MALE. Basic description as for P. scafena (p. 46),
but differing in the following characters.

HeaD holoptic. Face orange. Anterior part of
jowls orangy, with orangy dusting. Vibrissac
inserted above epistomal margin. Facial ridges
sctulose for half their length. Antennal segments
orange;, aristal hairs longer than antennal width.
Jowl height 0.40% eve height.
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THORAX., Mesonotum with indistinct, dusted,
presutural vittac. Two ph setae, ig 1+2.

WinGs dark brown basally. Cell RS open. Squa-
mae dark brown,

LtGs. Middle tibia with 2 ad setae.

GENITALIA.  Male hypopygium, Figures 56 and
57.

Ihniessions,  Body length 6.5 mm: wing length
6.0 mm,

Type data. Holotype: male, BR, Nelson Lakes
National Park, west side of Lake Rotoiti, 1 Feb-
ruary 1972, swept from tussock, R.A. Harrison
(LCNZ). Paratypes: 3 males, same data as holotype
(BMNH, LCNZ).

Poflenia fumosa {Hutton}
Figures 58 and 59

Sepimentum fumosum Huiton, 1901: 7. Lectotype male,
New Zealand, Chrisichurch or Ashburton (CMNZ),
see designation bclow.

HraD. Frons in male as wide as anterior ocellus,
in female one-third as wide as head. Ground colour
vellow in female, in malc dark brown except on
interfacial membranc and lower part of jowls, which
are orangy. All parls densely grey-dusted. Vibrissae
inseried above epistomal margin. Aristal hairs
longer than antennal width. Parafacialia slightly
wider than antenna. Jowl height 0.39X cye height.
Palpi vellow.

Tuorax. Ground colour black 1o matt olive
green, with even, dense, silvery-grey dusting, Femalc
with vellow humeri. A¢2 + 3,dc2 + 3,44, 1or
2 ph.oia2 + 2.1 pra, 2 sa, 2 pa. Pleural hairs
vellow. Stp/ 1 + 1. Scutellum with a pair each of
apical, lateral, and basal setac and a weaker discal
pair.

WINGS brownish along costa. Epanlet and basi-
costa brownish-yellew. Cell RS closed in margin.
R1 cnding level with r-m. Squamac brown.

Lecs. Femora yellow to brown; tibiae vellow
10 brownish-yellow; tarsi black. Fore tibia with a
row of shaort ad sctae and 2 p setae; middle tibia
with | ad seta, 1 or 2 pd, and 2 or 3 p; hind tibia
with 1 or 2 av setae.

ABDOMEN mait olive green with a dense, silvery-
grey dusting. 77+ 2 with some longer lateromar-
ginal setulae; 73 with a distincl row of marginal
setulae; 74 with a row of marpginal setae; 735 with
a row of marginal setae and some stronger discals.

GeNITalla.  Paralobes and cerci, Figures 58 and
59. Aedeagus indistinguishable from that of P. pul-
verea (see Figure 86).

DivENSIONS.  Body length 6.0 mm; wing length
5.5 mm.

Type data. Hutton described Sepimenrum firno-
sum from an unstated number of specimens of both
scxes collected at Christchurch and Ashburton.
From the Canterbury Muscum I have received for
study two males and two females found under this
name: a male labelled “Christchurch or Ashbur-
ton™; a male and a female labelled **Ashburton, W.
W. Smith™; and & female labelled “Christchurch™.
Both males and the Christchurch female are in good
condition, bul the Ashburton female has the abdo-
men, right hind leg, and all the lcft legs missing. [
have labelled, and here designate, the male labelled
“Christchurch or Ashburtion™ as lectotype, and the
other three specimens as paralectotypes. All four
specimens agree with Hutlon's description and the
description given here.

Material examined. Typc specimens, plus 5 non-
type examples: 1 male, 1 female, “1902-316, Capt
F.W. Hutten™; | male, 1 female, “97-86, Clark™;
| male, OL, Crown Range, 3620 ft [I085 m], 19
Feb 1954 (BMNH, NZAC).

Remarks. This species has rather variable leg col-
ouration, and for that reason occurs in three separ-
ate coupleis in the key, Males of cach colour form
have been dissected, and the genitalia proved to be
identical. Apart from the leg celour all other char-
acters arc consiant, and I am therefore treating the
three forms as a single variable species.

Polienia hispida new species
Figures 60 and 61

MALE. HEeap. Frons 3xX as wide as anlerior
ocellus. Ground colour black; interfacial mem-
brane and a small patch on lowermost part of jowls
orangy. All parts dusted brownish-grey and with
fine, black sctulae. Post buccae with vellow hairs.
Frons with only 2 ori setae, the upper ones indis-
tinct. Vibrissae inserted slightly above epistomal
margin. Facial ridges with setulae on lower onec-
third. Antennal scgments orangy; 3rd scgment
brownish at apex; aristal rays as long as antennal
width. Parafacialia narrower than antcnna. Jowl
height 0.44% eve height, Palpi yellow.

THorax. Ground colour black, with metallic
olive-green reflections and thin, grevish dusting
which forms irregular, undusted vittac when viewed
at various angles. Ac 2 + 3, dc 2 + 3,0 h, 2 ph,
ia 2 + 2,1 pra. 2 sa, 2 pa. Pleural hairs black
except arcund prostigmatal seta, wherc they are
yellowish. Scutellom with a pair cach of apical, lat-
eral, and basal setae and 2 pairs of discals,

WINGS brownish-vellow; epaulet and basicosla
pale brown. Cell RS open in margin. R/ ending a
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litille beyond level of r-m. Squamae creamy-brown.

LEGs orangy-brown. Fore tibia with a row of ad
setae and 2 p setac: middle tibia with 3 or 4 ad
sctac, 2 or 3 pd, 2 p, and 1 v hind tibia with 4 or
5 av sctac.

ABDOMEN. Ground colour black, with dark,
metailic blue-green reflections and thin, brownish-
grey dusting, 73 with some longer latcromarginal
setulac; 74 and T35 with a row of marginal sctulae;
TS5 also with longer discal setulae.

GENITALLA.  Male hypepygium, Figures 60 and
61,

Dimensions.  Body length 6.5 mm; wing length
6.0 mm.

Type data. Holetype: male, CO, Old Man Range,
Hydc Rock, 15501650 m, 22 February 1974, 1.8
Dugdaic (NZAC).

Pollenia immanis new species
Figures 62 and 63

MALE., Hean. Frons 1.5X as widc as anterior
ocellus. Ground colour black; anterior jowls orangy.
All parts covered with long, fine, black hairs except
the post buccae, which have orange hairs, Para-
frontalia and occipul greyish-dusted; jowls with
orangy dusting. Frons with 12-14 ori sctac; vertex
without distinct vti, Vibrissae inserted well above
epistomal margin. Facial ridges setulose on lower
half. Antennal segmcents orangy, 3rd segment
brownish at apex; aristal rays as long as antennal
width. Parafacialia 1.75X as wide as anicnna. Jowl
height 0.41x eye height. Palpi yellow.

THorax. Ground colour black., with olive
reflections and even, grey dusting. Mesonotum with
irregular, undusted vittae apparent when viewed at
vartous angles of light. 4¢ 2 + 3, de 2 + 3, 5 0or
6h 2phin2 + 2,1 pra, 2 sa, 2 pa. Pleural hairs
vellow. Scutellum with a pair each of apical, lateral,
and basal setae and 2 pairs of weaker discals.

WiNGs yellowish; epaulet and basicosta pale
brown. Cell R5 closed, with a shorl petiole. R}
ending beyond level of r—m. Squamae creamy.

LrGs brown. Tarsi with proximal 3 segments
orangy, Fore tibia with a row of ad setae and 2 p
setac; middle tibia with 3 ad setae, 2 or 3 pd, 2 or
3 p, and 1 v, hind tibia with a row each of a4 and
pd setae and 4 or 5 aw

AnrDOMEN, Ground colour black, with metallic
green-blue reflections and thin, tessellate, silvery
dusling. ¥4 with a row of longer marginal sctulac;
T5 with all ground setulae longer and very close-
set along posterior margin.

GenrraLia.  Hypandrium very exposed. Hypo-
pyvgium, Figures 62 and 63.

DiveNsions.  Body length 12-13 mm; wing
length 10.0 mm,

Type data. Holotype: male, CO, Old Man Range,
1375-1470 m, 24 February 1974, R.R. Forsler &
J.S. Dugdale (NZAC). Paratypes: 1 male, CO, Old
Man Range, west side, 1570 m, 19 Feb 1974; 1
male, OL, Cainard Strcam, ridge south of Mount
Dick, Mataura Valley, 4000~5000 £t [1200-1500 m],
17 Jan 1971 (NZAC).

Pollenia insularis new species
Figurcs 64 angd 65

MALE. Hean., Frons as wide as anterior ocel-
lus. Ground colour black; only interfacial mem-
brane orangy. All parts with brownish-grey dusting,
Parafrontalia, parafacialia, and jowls with fine,
black setulae. Posl buccac with vellow hairs. Frons
with 7 ¢ri setae and a pair of v&i. Vibrissae inserted
Just above epistomal margin. Facial ridges with
selulae on lower one-third. Antennal scgments: 2nd
orangy, the others brown, Aristal rays shorter than
antennal width. Parafaciaiia twice as wide as
antenna. Jowl height 0.45X eye height. Palpi brown.

Tuorax. Ground colour black, with olive-green
reflections and greyish dusting which forms indis-
tinct presutural vitlae. Ac 2 + 3, dc2 + 3,4 A, 2
ph.ia 2 + 2,1 pra, 2 sa, 2 pa. Pleural hairs pale
brown to black. Scutellum with a pair cach of api-
cal, lateral, and basal setae and a weaker pair of
discals,

WINGs brownish; epaulet brown; basicosta
yvellow. Cell RS closed, with a shorl petiole. Vein
R1 ending a little beyond r—m. Squamae brown.

LeGs brown. Fore tibia with a row of ad selas
and 2 p setag; middie tibia with 2 ad setag, 2 p, 2
pd, and 1 v, hind tibia with a row of ad sctae, 3
pd. and 2 av.

AsDOMEN.  Ground colour black, with metallic
green and coppery reflections and an even, greyish
dusting. T3 with a few strenger lateromarginal setae;
T4 with a row of marginal setac and a few lateral
discal ones; 75 with a row of marginal sctac and
numerous discal ones.

GENITALIA,  Male hypopygium, Figurcs 64 and
a3,

Dimensions.  Body length 5.5 mm; wing length
5.0 mm.

Type data. Holotype: male, Stewart Island (SI),

Table Hill, 1400-2350 ft [425-715 m], 14 February
1968, 1.8. Dugdale (NZAC).

e S—
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Pollenia lativertex new species
Figures 66 and 67

MALE. Hean. Frons 2.5x as wide as anlenna.
Ground colour brown, Interfrontalia and interfa-
cial membrane orangy. All paris with a dense, grey
dusting which beeomes brownish centrally on jowls.
Parafrontalia, parafacialia, and jowls with numer-
ous black setulae. Frons with 9 ori setac. Verlex
with a pair each of vtf and vte sctac. Vibrissae strong,
crossed, inserted at cpistomal margin. Epistome
projecting in front of oral margin. Facial ridge with
a few small setulae just above vibrissa. Antennal
segments orangy; 3rd segment with distal two-thirds
brown; aristal rays as long as antennal width. Para-
facialia as wide as antenna. Jowl height 0.42X eye
height. Palpi brownish-vellow.

Trorax. Ground colour dark brown, with
some metallic olive reflections and an cven, grey-
ish-brown dusting, 4¢ 2 + 3, dc2 + 3,4 A, 1 ph,
in2 + 2,1 pra, 2 sa, 2 pa. Pleural hairing dark.
Stpl | + L. Scutellum with a pair each of apical,
lateral, and basal setae and 2 weaker pairs of discals.

WiNGSs brownish; epaulct and basicosta pale
brownish-vellow. Cell R closed in margin, R/
ending a little beyond level of r-m. Squamac pale
brown.

Leas brown; tarsi yellowed. Fore tibia with a row
of short ad setae and 2 ph sctac; middle tibia with
1 ad seta, 2 p, 2 pd, and 1 v hind tibja with 4 ad
setac, 3 pd, and 3 av.

ABDOMEN. Ground colour dark brown, with
metallic green reflections and a thin, greyish dust-
ing. T3 with a few lateromarginal setae; 74 with a
row of marginal sctae; 75 with a row of marginal
setac and a few stronger discal setae.

GENITALIA,  Male hypopygium, Figures 66 and
67,

DiMENsIONS.  Body length 4.0 mm; wing length
3.0 mm.

Type data. Holotype: male, Stewart Tsland (81),
Table Hill, 1400-2330 ft [425-715 m], 14 February
1968, 1.8. Dugdale (NZAC).

Pollenia limpida new species
Figures 68 and 69

MALE. HeaD, Frons as widc as parafacialia.
Ground colour dark brown, cxcepl on anterior part
of jowls, which is orangy-brown. Parafrontalia
denscly setulose; ori setae not distinct, Parafacialia
and jowls with long, black setulae. Vibrissac
inserted above epistomal margin. Facial ridges with
fine setulae for half their length. Antennal segments
mostly orangy; 3rd segment brownish distally; aris-

tal rays shorter than antennal width. Parafacialia
as wide as antenna. Jowl hcight 0.40x eye height.
Palpi vellowish.

THorAX, Ground colour black, with bluish-
black, shiny reflections and thin, greyish dusting.
Mesonotum with a pair each of median and lateral
viilae, the median pair reaching beyond suture, the
lateral pair almost reaching scutellum. Aec 2 + 3,
de2 4+ 3,4k 1phial + 2,1 pra. 2 sa, 2 pa.
Pleural hairs biack. Scutellum with a pair each of
apical, latersl, and basal setae and a weaker discal
pair.

WINGS hyaling; epaulct dark brown; basicosta
vellowish-brown. Cell R5 closed in margin. R!
ending in margin beyond level of r-m. Squamac
dark brown,

LEGs. Femora and tibiac brown; tarsi brown-
ish-yellow. Fore tibia with a row of fine ad setae
and 2 p setae, middle tibia with 1 ad seta, 2 pd,
and 3 p: hind tibia with a row of fine ad sctac, a
row of pd, and 5 or 6 short av.

ABRDOMEN. Cround colour black with metallic
blue reflections, but without distinct dusting.
Ground setulae long, dense; marginal and discal
setulae not distinct.

GENITALIA.  Male hypopygium, Figures 68 and
69.

DiMENSIONS.  Body length 5.0 mm; wing length
4.5 mm.

Type data. Holotype; male (with puparium),
Mount Barber, 3800 ft [1155 m], under stones, 19
January 1970, J. S. Dugdale (NZAC).

Pollenia nigripaipis new species
Figures 70 and 71

Hean, Frons in male 3.0x as wide as anterior
ocellus, in female 0.30X as wide as head. Ground
colour dark brown lo black: membranous parts
orangy in some specimens. All parts with a thin,
grey dusting, Parafrontalia, parafacialia, and jowls
with black setulae, Frens with 7 o#/ setae, and
additionally in female with 3 ors. Vertex with a
pair cach of wi and vre in female. Vibrissae crossed,
inseried at epistomal margin. Facial ridges with a
few short setulae just above vibrissae. Antennal
scgments dark brown; 3rd segment orangy at basc
in some specimens; aristal rays as long as antennal
width, Parafacialia narrower than antenna. Jowl
height 0.403 eye height. Palpi black in male, yel-
lowish-brown in female.

THorax, Ground colour black, with metallic
olive reflections and irrcgular, silvery-grey dusting.
Mesonotum with a distinct median vitta and a pair
of lateral presutural dusted vittae, A¢ 2 + 3, dc 2

—41-



+ 3,3k 1 ph ia2+ 2, | pra, 2 sa, 2 pa. Pleural
hairs black. Stp/ 1 + 1. Scutellum with a pair each
of apical, lateral, and basal setae, and a weaker dis-
cal pair.

WinGs brownish-tinged; cpaulet and basicosia
brown. Cell R3 open in wing margin, R4+ 35 curv-
ing downwards, cnding at wing tip. R{ ending
slightly in front of r-m. Squamae brown.

LeGs dark brown. Fore tibia with a row of short
ad selae and 2 p setae; middle tibia with 1 ad scta,
2 pv, 2 p, and 1 v; hind tibia with 3 ad sclae, 3 pd,
and ! or 2 av.

AspomEs,  Ground colour black, with metallic
green and coppery reflections. 72 with a few
stronger marginal setulae laterally; T4 with a row
of marginal setulae; 75 with a row of marginal
setulae and a few stronger discal ones.

GENITALIA. Male hypopygium, Figures 72 and
73.

DimeENsSIONS,  Body length 3.5-4.0 mm; wing
length 3.5-4.0 mm.

Type data. Holotype: male, Three Kings Islands,
Great Island, at light, 1 November 1970, I.
McBurney (NZAC). Paratypes : 14 males, 6 females,
type locality, Nov 1970 (BMNH, NZAC); collec-
tion details include “Castaway Camp”, “Tasman
Valley™, *Leptospermum ericoides and Coprosma”,
and “Cordyline flowers”.

Pollenia nigripes Malloch
Figures 72 and 73

Pollenia nigripes Malloch, 1930: 320. Holotype malc, New
Zealand, WD, Kumara (USNM) [cxamined].

MAILE. Heap. Frons half as wide as anterior
ocellus. Ground colour black. All parts brownish-
dusted. Frons with orf setae and numcrous short,
black setulae. Parafacialia and jowls with black
setulae. Vibrissae insertcd at epistomal margin.
Facial ridges with short setulae for half their length.
Antennal scgments orange; aristal rays as long as
antennal width, Parafacialia slightly narrower than
antenna. Jowl height 0.33% eve height, Palpi
brownish-yellow,

THorax. Ground colour black, with olive
rcflections, rather matt but without distinct dust-
ing. Ac2 + 3, dc2+ 3, 4h 1phial + 2,1
pra, 2 sa, 2 pa. Pleural hairs black. Scutellum with
a pair each of apical, lateral, and basal setac and a
weaker discal pair.

WINGS brownish: epaulet and basicosta brown,
Cell R/ ending a litile bevond level of r-m. Squa-
mae almost black.

LEGs brown. Fore tibia with a row of weak ad
setac and 2 p setae; middle tibia with 2 ad setae

and a shorter cne above, 2 pd, 2 p, and 1 v, hind
tibia with a row of ad setae, 3 or 4 pd, and 2 or 3
av.

ABNPOMEN.  Ground colour black, with metallic
green reflcetions but without distinet dusting. 73
with a row of weak marginal setac; 74 and 75 with
a row of marginal sctac and a few stronger discal
ones,

GENITALIA.  Male hypopygium, Figures 72 and
73.

DinMENSIONS.  Body length 4.3 mm; wing length
4.0 mm.

Type data. As given under authorship citation,
above.

Material examined. Holotype male, plus 2 non-
type examples: 1 male, BR, Reefton Saddle, Tawhai
Staie Forest, to mercury vapour light, § Mar 1972;
1 male, BR, Reefton side of Inangahua Junction,
5 Nov 1938 (NZACQ).

Pollenia nigrisquama Malloch
Figures 74 and 73

Pollenia nigrisguarna Malloch, 1930: 319. Holotype malc,
New Zealand, WD, Kumara (IJSNM) [examined].

Heap. Frons in male slightly wider than anterior
accllus, in female 0.31X as wide as head. Ground
colour black. All parts dusted silvery-grey, and with
fine, black sctulae. Male with 1012 o7 setag; female
with 9-11 ori and a pair cach of vti and vte. Vibris-
sae inserted just above epistomal margin. Facial
ridges setulosc on lower half. Antennal segments
black; aristal rays longer than antennal width.
Parafacialia 1.5x as wide as antenna. Jowl height
(1.40% eye height. Palpi brown.

THoraX. Ground colour black, with metallic
olive-green reflections and thin, irregular, greyish
dusting. Ac 2 + 3,dc2 + 3,3, 2 ph{]l in female),
w2+ 2,1 pra, 2 sa, 2 pa. Pleural hairs brown.
Scutellum with a pair each of apical, lateral, and
basal setae and 2 pairs of discals,

WinGs yellowish 1o brownish; epaulet and basi-
costa dark brown. Cell R5 open. R7 ending at Jevel
of r-m. Squamae vellowish-brown 1o brown.

LEGs dark brown. Fore tibia with a row of ad
sctae and 2 p setae; middle tibia with 1 ad seta, 2
. 2 pd, and 1 v; hind tibia with a row of ad setae,
Jordpd and 1 av

ABDOMEN. Ground colour black, with metallic
blue-green reflections, TI+2 and T3 with latero-
marginal setulag; T4 and T3 each with a row of
marginal setulae; '3 with a few stronger discal setac.

GENITALIA.  Male hypopygium, Figures 74 and
75.
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Divonsions.  Body length 6.5 mm; wing length
5.5- 6,0 mm,

Type data. As given under authorship citaiion,
above,

Muaterial examined, Holotype, plus 11 non-type
exampiles (8 males, 3 females; BMNH, NZAQO).

CL, TO / BR.

Collected at moderate altitudes (e.g., 300-450 m,
Little Barrier Island, CL; up to 900-1200 m,
Tongariro National Park, TO).

Taken in January and November,

Hahitat records: “window”™ and ‘“‘scrub and
grass”.

Polienia notialis new species
Figures 76 and 77

MALE. Basic descripticn as for P. insularis (p. 40),
but differing in the following characters.

HEeap. Frons slightly wider than anterior ocel-
lus. All parts dusted silvery-grey. Frons with 8 orf
setae, v/ not distinct. Post buccae with black hairs.
Facial ridges setulose for two-thirds of their length.
Antennal scgments; 3rd orangy in proximal half,
others brown; aristal rays very short, less than half
antennal widih. Jowl height 0.41X eye height.

THOrAX evenly thinly dusted. De 3 + 3, 3 A
Pleural hairs black.

WinGs. Basicosta blackish-brown. Cell RS
open.

LEGS. Middle tibia with 2 ad setac and a shorter
on¢ above. (Hind legs missing.}

ABDOMEN as broad as thorax, metallic green-blue
with a thin, whitish dusting which is visible only
when viewed at an angle from behind.

GenITaLIa.  Male hypopygium, Figures 76 and
77.

DimEeNsions,  Body length 6.0 mm; wing length
5.5 mm.

Type data. Holotype: male, Stewart Island (51},
Table Hill, Hut Creek, 1000 ft {300 m], 16 Feb-
ruary 1968, 1.5, Dugdale (NZAC).

Pollenia opalina new species
Figures 78 and 79

MALE. Heap holoptic. Ground colour dark
brown. Parafrontalia with 9 ori setae. Vibrissae
inserted above epistomal margin. Facial ridges
setulose for half their length. Basc of 3rd antennal
segment orangy; arislal rays as long as antennal

width at 3rd scgment, Parafacialia as wide as
antenna. (Jowls damaged.) Palpi black.

Tuaorax. Ground colour black, with opales-
cent, greenish-blue, metallic reflections, All parts
with a thin, greyish dusting. 4¢ 2 + 3, dc 2 + 3,
3h Lph ia2+ 2 1pra, 2 sa, 2 pa. Pleural hairs
black. Stpf 1 + 1. Scutellum with a pair each of
apical, lateral, basal, and discal setae.

WINGS hyaline; epaulet and basicosta dark
brown. Cell R5 open. 4+ 5 ending in margin well
before wing 1ip. RI ending level with r-m. Squa-
mae brown,

LEGs dark brown, Fore tibia with a row of ad
sctae and 2 p sctae; middie tibia with 1 ad scta, 2
pd, and | v, hind tibia with 4 ad setae and 3 pd.

ARDOMEN. Ground colour black, with opales-
cent, metallic greenish-blue reflections but without
distinct dusting. 73, 74, and T3 each with a dis-
tinct row of marginal sctae; 74 and T35 also with
some stronger discal setulae.

GFNITATIA.  Paralobes and cerci, Figures 78 and
79. Aedeagus similar to that of P. nigripaipis {scc
Figure 70), but paraphallus more sclerotised, and
anterior projection of distiphallus pointed.

DIMENSIONS.  Body length 6.5 mm; wing length
6.0 mm.

Type data. Holotype: male, NN, Takaka Hill,
2000 ft [610 m], 14 December 1333, E.S, Gourlay
(NZAC).

Pollenia oreia new species

MALE. Basic description as for P. firmosa (p. 39),
but differing in the following characters.

Heap. Frons 3x as wide as anterior ocellus.
Parafacialia 2 as wide as antenna. Palpi brown-
ish-yellow,

THoRaxX. Onc ph seta. Pleural hairs white.

WINGS. RS5 open in wing margin. Squamae
whiie,

GENITALIA.  Paralobes and cerci indistinguish-
able from those of P. fumosa (see Fipures 58 and
59}, Aedeagus indistinguishable from that of P, pul-
verea (see Figure 84).

Divensions.  Body length 6.0 mm; wing length
5.5 mm.

Type data. Holotype; male, CO, Dunstan Range
[= Dunstan Mountains], summit, 1590-1650 m,
23 February 1974, 1.5, Dugdale (NZAC).
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Pollenia pernix (Hutton] new combination
Figures 80 and 81

(rypmnophania pernix Hutton, 1901 61. Lectotvpe female,
by subsequenl designation of Malloch (1930, p.
324), New Zealand, M, Christchurch {CMNZ)
[examined].
Heap., Frons in male iwice as wide as anlerior
ocellus, in female 0.28x as wide as head. Ground
colour shiny black: membranous areas orangy in
female. Parafrontalia and parafacialia dusted sil-
very-grey. Parafrontalia, parafacialia, and jowls with
long, black setulae, Post buccae with some orangy
hairs. Jowls rugose. Frons in male with 12-14 g
and a pair each of vfi and we. Vibrissae and oral
sctac strong, vibrissae inserted above epistomal
margin. Facial ridges with sctulac for two-thirds of
their length. Antennae: Ist and 2nd segments black;
3rd segment orangy-brown; arista bare, or with
short rays on proximal one-third, Parafacialia 1.5
as widc as antenna. Jowl height (.50 eye height.
Palpi dark brown.

Thorax. Ground colour black, mosily shiny.
Mesonotum with thin, irregular dusting. 4¢ 2 + 1,
dc 2 -+ 1 {posterior ones indistinct), 3 A, 2 ph {1
in femalc), iz O + 2. Pleural hairs black, Stp/ 0 +
1. Scutellum with a pair cach of apical, lateral, and
basal setae and 2 pairs of discals.

WINGS brownish; epaulet and basicosta black.
Cell RS widely open. Vein R7 ending beyond level
of r—m. Squamac brownish. )

LEGSs shiny black. Fore tibia with a row of short
ad setae and 2 p setae, middle tibia with | or 2 ad
selae, 2 pd. 2 p, and 1 v, hind tibla with 4-6 ad
setae, 3 or 4 pd, and 2 aw.

ArDOMEN,  Ground colour black, with metallic
bluish-black to green reflections but without dis-
tincl dusting. 74 and 75 with a row of marginal
setulae and some sironger discal selulae.

GENITALTA,  Male hypopygium, Figures 80 and
81.

Dimensions.  Body length 7.0-9.0 mm; wing
length 6.5-7.5 mm.

Type data. As given under authorship citation,
above.

Material examined. Lectotype, plus 42 non-type
examples {11 males, 31 females; ANIC, BMNH,
LCNZ, NZAC).

WN / NN, 8D, NC, MC / SI.

Collected at around sea lovel up to 1500 m
(Mount Owen, NN),

Taken in January-April and September-
December.

Habitat records: “near shore™ Collection
methods noted: “sweeping™.

Remarks, This unusual species was originally
described as & tachinid, but Malloch {1930) cor-
reclly assigned it to the Calliphoridac. As he had
little material, Malloch was in some doubt as 1o
whether pernix represented a distinct genus. T con-
sider it to be a Poflenia. 1t has some unusual char-
actlers such as its shiny black ground colour, rugose
jowls, 0 + 1 stpf setation, and weak poslerior ac
setae, but its general appearance is like that of other
New Zealand Pollenia, and the aedeagus is of the
basic Polfenia form.

Pollenia primaeva new species
Figures 82 and &3

MALE. Hran, Frons 3x as wide as anlerior
ocellus. Ground colour black; interfacial mem-
brane orangy. All parts denscly dusted greyish-
brown. Parafrontalia, parafacialia, and jowls with
black sctulae. Post buccae with orangy hairs. Frons
with |l ori setae; vertex with a pair of weak i,
Vibrissae inserted above epistomal margin. Facial
ridges with a few setulae just above vibrissae. Aris-
tal rays as long as antennal width, Antennal seg-
ments orangy; 3rd segment brownish on distal two-
thirds. Parafacialia a little less than twice as wide
as antenna. Jowl height half eve height. Palpi ycllow.

THoraX. Ground colour black, with olive and
brown reflections. Rather matt; mesonotum with
irregular, dusted vittac. Ac 2 + 3, dc 2 + 3, 2 ph,
3hial + 2.1 pra, 2 sa, 1 or 2 pa. Pleural hairs
mostly gelden-vellow. Scutellum with a pair cach
of apical, lateral, and basal setae and a weaker dis-
cal pair.

WinGs yellowish-brown; cpaulet dark brown:
basicosta vellowish. Cell R5 open. R1 ending before
level of r—m, Squamae creamy, with a broad, brown
mMargin.

Lecs brown; tibiac orangy at some angles of light.
Fore tibia with a row of ad selae and 2 p sctac;
middle tibia with 1 ad seta, 2 p, 2 pd, and 1 v, hind
libia with a row of ad setae, 4 pd, and 1 av.

ABDOMEN. Ground colour black, with metallic
olive-green reflections and a dense, silvery-grey
dusting which almost obscures reflections. T/+2
and T3 with some lateral marginal setulae; 74 and
T35 with a row of marginal sctulac and some
stronger discals.

GENITALIA.  Male hypopygium, Figures 82 and
83.

Diminsions.  Body length 6.0 mm; wing length
5.0 mm,

Type data. Holotype:; male, MC, Mount Somers,
18-19 January 1958, E.8. Gourlay (NZAC). Para-
type male, same data as holotype but collected by
M. J. Esson (NZAC).
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Pollenia pulverea new species
Figures 84 and 83

Hean, Frons as wide as anterior ocellus. Ground
colour blackish-brown, except on interfrontalia,
interfacial membrane, and lower part of jowls,
which are orangy. All parts thinly grev-dusted.
Parafrontalia, parafacialia, and jowls covered with
fine, black setulae. Frons with 7 or 8 ori setae. Ver-
lex with a weak pair of vri. Vibrissae strong, crossed,
inserted well above epistomal margin. Facial ridge
with setulae on half its length. Antennal segments
orangy: 3rd segment darkened apically; aristal rays
almost as long as antennal width. Parafacialia 1.53X
as wide as antenna, Jowl height 0.48x cyc height.
Palpi vellow, almost parallcl-sided, upcurving
apically.

THorax. Ground colour dark brown, with olive
metallic reflections and silvery-grey dusting.
Mesonotum with a pair of lateral vittac and a
median dusted vitta presuturally, postsuturally with
an irregular, tessellaie dusting. Humeri and noto-

“pleura densely dusted. d¢ 2 + 3, de2 + 3, 5h, 2
ph (rarely 1), ia 2 + 2, 1 pra, 2 sa, 2 pa. Sterno-
pleuron with palc and dark hairs. Scutellum with
a pair each of apical, lateral, basal, and (weaker)
discal setae.

WINGS slightly brownish. Epaulet brownish-
yellow: basicosta yellow. Cell RS closed in margin
with a petiole half as long as r—#». Squamac pale
brown. RI ending slightly antcrior to level of r-m.

Leas orangy-yellow, except for distalmost 2 tar-
sal segments of each leg and dorsal surface of
femera, which are brownish, Fore femora with thin,
whitish dusting. Fore tibia with a row of short ad
setac and 2 p setac; middle tibia with 2 ad selae,
2 pd, 2 p, and | v; hind tibia with a row of ad setae
containing 3 or 4 stronger ones, 4 or 5 pd, and 2
or 3 av.

ABDOMEN, Ground colour black, with metallic
green and coppery reflections and tessellate, sil-
very-grey dusting. T/-+2 with some longer latero-
marginal setulae; T3 with a distinct row of weak
marginal setulae; 74 with a row of marginal sctae;
1’5 with a row of marginal setae and some stronger
discals.

GEeNTralla,  Male hypopygium, Figurcs 84 and
85.

DiMENsIONS.  Body length 5.0 mm; wing length
5.0 mm.

Type data. Holotype: male, Stewart Island (SI),
Table Hill, 1400-2350 ft [425-715 m], 14 February
1968, J.5. Dugdale (NZAC). Paratypes: 3 males,
Stewart Island, Rakeahua Valley, 8-19 Feb 1968
(BMNH, NZAC). Collection details: “to light”,
“flats and bush", “in bogs”.

Remarks, Two sibling species may be included
under the name P. pulverea, as the specimens
labelled “to light” and “in bogs” differ from the
other two in having paler sternopleural hairs, squa-
mae, and jowls. Only more material for compari-
son can resolve this question.

Pollenia sandaraca new species
Figures 86 and 87

MALE. Heap. Frons as wide as anlerior occl-
lus, Ground colour yellowish-orange, except on
occiput, parafrontalia, and upper parafacialia, which
are dark brown. All paris thinly dusied yellowish-
grey. Interfrontalia orange, bare. Frons with 8 long,
fine orf setae. Vertex with a pair of wegk vii. Para-
frontalia, parafacialia, and jowls covered with long,
hne, black sewulae; posterior part of jowls with
golden hairs, Vibrissae distinct, crossed, well above
epistomal margin. Facial ridge with 5 or 6 setulae
just above vibrissa. Antennal segments orangy; 3rd
segmenl brownish anteriorly; arista with rays half
as wide as antenna. Parafacialia slightly wider than
antenna. Jowl height 0.55X% eve height. Palpi vellow,
parallel-sided, upcurving apically.

THoRax. Ground colour reddish-orange;
mesonotum and parts of pleura darkened. All parts
with grev dusting. Mesonotum with irregular lat-
eral vittae when viewed at an angle from behing.
Humeri and notopleura not darkened. 4¢ 2 + 3,
de2 + 3,44 | ph ia2 + 2. | pra, 2 sa, 2 pa.
Sternopleuron and pteropleuron mostly orangy,
with vellow hairs; mesopleuron with dark hairs. Stpf
I + L. Scutellum with a pair cach of apical, laieral,
and basal setae, 2 pairs of discal setae, and tessel-
late, grey dusting,

WiINGS yellowed. Epaulel and basicosta orangy-
yvellow. Cell R5 closed in margin. R} ending 1n
margin at level of r—m. Squamae pale brown, with
golden-brown marginal hairs.

LEGs orangy-vellow except for brown tarsal
apices. Fore coxae with whitish dusiing. Fore tibia
with a row of short ad setae and 2 p setae; middle
tibia with 2 ad setae, a small third one above on
one side, and 4 seiae in a row slightly behind pd
position; hind tibia with a row of ad setae con-
taining 4 or § sironger ones, 5 or & pd, and 2 av.

ABDOMEN metallic coppery-green, with a thin,
tessellate, whitish dusting which shifts about a dor-
sal median line and is denscr ventrally. 77+ 2 with
some slronger setulae laterally, T3 with a row of
weak marginal setulag; T4 with a row of marginal
setae and some distinct lateral discal setac; 175 with
a row of marginal setae and numerous discal setae.

GENITALIA. Male hypepygium, Figures 86 and
87.
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Dimexstons.  Body length 8.0 mm; wing length
7.0 mm,

Type data. Holotype: male, Stewart Island (81},
Rakeshua Vallev, 10 Fcbruary 1968, to mercury
vapour light, J.8. Dugdale (NZAC).

Remarks. See Remarks to P. dyscheres, p. 37.

Pollenia scalena new species
Figures 88 and 89

HEeaD, Frons in malc twice as wide as anterior
ocellus, in female 0.35X as wide as head. Ground
colour dark brown, except on intcrfrontalia and
interfacial membrane, and in female on face, all of
which are orangy. All parts grey-dusted, but more
brownish in female. Vibrissae strong, crossed, at
cpistomal margin. Aristal hairs short, one-third as
wide as antenna. Parafacialia wider than antenna.
Jowl height 0,30% eye height. Palpi vellow.

THORAX dark brown, with metallic olive refiec-
tions and even, brownish-grey dusting which forms
a pair of lateral, presutural vittae when viewed at
an angle from behind, Ac 2 + 3,dc2 + 3,5 h, ia
2 + 2, 1 ph (with or without & weaker second one),
1 pra, 2 sa, 2 pa. Pleural hairs black. Stpf 1 + 1.
Scutellum with a pair each of apical, lateral, and
discal setae, the discals weak.

WinGs.  Epaulet and basicosta yellow, Cell RS
closed with a short petiole. R7 ending at level of
r-m. Squamae pale brown.

LeEGs. Femora brown in male, yellow in female,
Tibiac yellow. Distalmost 3 tarsal segments brown;
basal segments yellow, Fore tibia with a row of short
ad setae and 2 p setae; middle tibia with 1 ad seta,
2 or 3 p,and 1 v, hind tibia with 4 qv setae.

ABDOMEN metallic blue-green, with a thin,.grey
dusiing in female. 73 with a weak row of marginal
selae; 74 and T3 with a row of marginal sctac and
some stronger discals laterally.

GENITALIA, Male paralobes and cerci, Figures
88 and 89. Acdeagus indistinguishable from that of
P. dyscheres (see Figure 32).

Dimensions. Body length 4.0-6.0 mim; wing
length 4.0-6,0 mm,

Type data. Holotype: male, The Snares islands,
Biological Station, on Hebe elliptica, 9 March 1972,
D.S. Horning (NZAC). Paratypes (32 males, 14
females; BMNH, NZAC): 3 males, 3 females, same
data as holotype; 12 males, 5 females, Penguin Col-
any, 3 Jan 1972, beating mixed foliage, D.S. Horn-
ing; 3 males, 5 females, Biological Station, Feb 1971,
on foliage of Poa astonii, H.A. Best; 1 male, same
locality, 11 Mar 1971, sweeping Poa arnnua, D.S.

Horning; 1 female, same data but 20 Jan 1972; 1
male, same data but 12 Jan 1971; 1 male, east end
of ridge, South-west Promontory, 13 Feb 1972,
sweeping Anisotome acutifolia, D.S, Horning; 11
males, near Biological Station, Poa astorii, 3 Fcb
1967, P.M. Johns.

Pollenia uniseta new species

Very similar to P. eurybregma, but differing in the
following characters.

Hean. Frons(.17X as widc as head, with a pair
of outcurving ¢rs at level of ocellar triangle. Inter-
fronialia not yellowed anteriorly. Parafacialia 1.32X
as wide as antenna. Jowl height 0.51¢ eye height,
Epistome protruding a little beyend frons. Ocellar
sctac stronger than in eurybregma, as strong as an
OFf.

Trorax, Mesonotum with a distincet presu-
tural median vitta; postsutural area with dusted
vittac. Five humeral setae. Scutellar discal setae
almost as strong as laterals. Stermopleuron and
pteropleuron with some pale hairs.

Legs, Middle tibia with 3 ad setae; hind tibia
with 3 or 6 av.

GENITALIA similar 1o those of P. consanguinea,
bul upper part of paralobes less bulbous, and
aedeagus more sclerotised on hypophallus.

DiMmENSIONS,  Body length 6.0 mm; wing length
35 mm.

Type data. Holotype: male, CO, Old Man Range,
west side, 1570 m, 19 February 1974, 1.5, Dugdale
(NZAC).

Remarks. See P. consanguinea (p. 33).

NEW ZEALAND POLLENIA
OF UNCERTAIN IDENTITY

Polienia atrifemur Malloch

Polienia atrifemur Malloch, 1930: 321. Holotype male,
New Zealand, MO, Upper Hororata (CMNZ)
[examined].

The holotype is very badly damaged, having only
the two wings, the top of the thorax, and a leg
remaining. It is therefore impossible to place the
name satisfactorily in my key, even when the holo-
type is used in conjunction with Malloch’s descrip-
tion, It runs out near P. notialis, but cannot be
placed with certainty.

—_

-46-



Pollenia cuprea Malloch

Pollenia demissa var. cuprea Malloch, 1930: 323, Holo-
type female, New Zealand, W1, Wanganui (TSNM}
[examined].

The holotype is in poor condition, with only the
wings, twe legs, and part of the thorax left on the
_ pin. I have examined a number of females, includ-
“ing two paratypes from LJSNM, which appear to
be conspecific with the holotype. I cannot conclu-
sively associate them with any males that T have,
so the name is included only in the key to females,
and as a distinct spocics.

NOTE ON TWO HOLARCTIC SPECIES
OF POLLENIA
RECENTLY INTRODUCED TO NEW ZEALAND

[The substance of this note was kindly provided by
Knut Rognes, a dipterist from Norway who is car-
rently examining the taxonomy of Northern Hemi-
sphere Polienia. See also note on p. 61.]

Two Holarctic species of Pollenia Robineau-
Desvoidy, 1830 have recently been collected in or
near Auckland, and specimens (now in NZAC) were
leancd to me for study by Dr B. A. Holloway. A
male and a female of Pollenia rudis (Fabricius,
1794) were intercepted in cargo from the U.S.A. on
11 March 1981, Subsequently 9 males and 9 females
of a different species were captured at a suburban
location, indoors as well as ouldoors.

The latter specimens belong to a widespread but
hitherto unrecognised species allied to rudis but
casily distinguished from it in both scxes by the
presence of a bundle of pale hairs on the underside
of the wing, at the junction of veins /# and sc. The
male can also be recognised by the absence from
the middle third of the hind tibia of any crect av
hairs — only norma! decumbent setulae are pres-
enl besides the av seiae (in rudis males there are
numerous erect, longish av hairs in addition to the
av setae in this position). The ventral vestiture of
the male abdominal tergites is less dense and fine
than in rudis males; rather, it 1s similar to the dor-
sal vestiture. There are also constant and distinct
differences in the structure of the distiphallus. Both
tudlis and the unnamed species have at least 2 or
3 ad setae on the middle tibia.

Unfortunately the undescribed species cannot be
named with certainty as yer. The holotvpe of Po/-
lenia obscura Bigot, 1888 belongs to this taxon, but
Bigot’s name cannot be used as it is a junior
sccondary homonym preoccupied in Pollenia by
Musca obscura Fabricius, 1794. Bigot's obscura has
long been treated as a svnonvm of rudis, but this
is an error.

There is a possibility that a third Holarctic spe-
cics — angustigena Wainwright, 1940 — may turn
up in New Zealand. Like rudis it lacks the bundle
of pale hairs on the underside of the A-s¢ junction,
but it differs from rudis in having only one ad seta
(rarcly two) on the middle tibia, a narrower frons
in the male, and normal (not densc) vestiture on
the ventral part of the male abdominal tergites.

Genus Ptilonesia Bezzi

Ptilonesia Berzi, 1927: 242 (as a subgenus of Calliphora).
Type-species Pollenia auronotata Macquart, 18535,
by original designation.

Head dichoptic in both sexes. Eves densely haired.
Arisia plumose. Both sexes without ors. Occllars
absent, Suprasquamal ridge bare. Stem-vein bare.
Quter ph presenl. Prosternum and propleuron
haired. Lower squama baired to margin. Subcostal
sclerite setose. Pleurotergite bare. Malc 5th tergite
greatly enlarged and concave laterally. Female 5ih
tergite with strong marginal setae and a deep dorsal
incision.

Remarks. Prifonesia can be distinguished from all
other New Zealand Calliphoridae by the bare stem-
vein and pleurotergite, haired squamae and pro-
pleuron, densely haired eves, and black palpi.

Aspects of general morphology are illustrated in
Figures 5 and 12.

Ptitonesia auronotata (Macquart)
Figures 5, 12, 90, and 91

Pollenia auronotata Macquart, 1855: 135 (reprint 1135).
Lectotype female, New Zealand (BMNH); see des-
ignation below.

Calfiphora  hortona  of authors, but not Walker
{misidentifications].

Heap dichoptic in both sexes; eves densely haired,
separated by 0.4X width of an cye in male and by
an cye width in female. Ground colour black.
Interfrontalia thinly dusted grey. with fine, black
setulae. Parafrontalia dusted grey and brown, with
numerous fine, black setulae. Parafacialia densely
dusted grey and brown, with long, fine, black setu-
lae. Jowls grey-dusted, with black setulae. Facec grey-
dusted, ridged medially. Interfacial membrane
thinly grey-dusted, bare. Occiput dusted silvery-
grey, with yellow hairs. Male with 10-12 ort setae
and a pair of wi; female with 13-15 o+ and a pair
each of preverticals, vti, and vte. Vibrissae strong,
crossed. Facial ridge with short, stout sctulae for
half its length, Antennal segments brown; 3rd scg-
ment thinly grey-dusted; arista with long hairs dor-
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sally on proximal two-thirds and fine, short hairs
ventrally. Palpp  blackish-brown, rounded and
slightly dilated apically. Mentum glossy brown.

THorax. Ground colour black. Mesonotum
grey-dusted, with indistinct undusted vittae between
setal rows ac and de. Ae 2 + 3, de 3+ 3,4 4,2
phyia 3 + 2,2 0r 3 pra, 2 or 3 sa, 2 pa. Pleura
grey-dusted, with black setulae, Pleurotergite wilh
brown pile. Both spiracles orange. Stpf 2 + 1, Scu-
tcllum with a pair each of apical, marginal, and
discal sctae and 2 pairs of laterals.

WINGS.  Veins blackish-brown, Basicosta and
epaulet orange. Subcostal sclerite orange, setulose.
Squamae infuscated brown; lower lobe with a white
margin bearing white hairs and with long, dark hairs
on dorsal surface; upper lobe paler basally, with
brown marginal hairs.

Legs black. Coxae, trochanters, and femora
grevish-dusted. Fore tibia with a row of short ad
sctac and 2 pv, middle tibia with 3 or 4 ad sctac,
1 pd, 2-4 p, and 1 v hind tibia with 3 or 4 ad, 3
or 4 av,and 2 or 3 pd.

ABDOMEN, Ground colour black, with green or
blue mctallic reflections and a thin, tesseilate, sil-
very dusling dorsally. 7142 black anteriorly and
along hind margin; 73 with a thin, undusted median
vitta, a dark hind margin, and some long latero-
marginal sctac; 74 with hind margin dark and
bearing a complete row of sctae; 75 in male con-
cave, constricted laterally, with long setulac on all
surfaces, and in female dusted silvery-grey lat-
eraily, with strong marginal setae and a median
dorsal fold; 76 present in male as a non-metallic
crescent with a few dorsal setulae. Pregenital tergite
large, non-metallic, grev-dusted, with numerous fine
setulae. Sternites in male short, broad, with tufis
of hair centrally; in female long, thin, with fine
marginal setulae, the 6th sternite shiny black, tri-
angular, and with strong marginal setac.

GENITALIA, Male hypopygium, Figures 90 and
91.

Dimensions.  Length of body 8.0-10.5 mm;
length of wing 7.0-9.0 mm.

Type data. Macquart described this species from
an vnstated number of female specimens collected
in New Zealand, from Bigot’s collection. In the
BMNH I have found four female specimens labelled
“Pollenia auronotata Macquart, ex Bigot collection
BM. 1966-539". Three of the specimens fit the
description perfectly, but the fourth differs in hav-
ing barc eyes and orange palpi. [t closely resembles
the other specimens in general appearance, and was
probably included in the series by Macquart in
error, One specimen is also labelled “Pollenia auro-
notata ¢ Macq” and “Brauver WIEN CVIIT (No.
1 19Y”, and is in good condition, with the left middle

leg missing and a film of gluc on the ventral surface
of the abdomen, The other three arc in fair con-
dition. 1 have labelied, and here designate, the
specimen with the additional label as lectotype and
the others as paralectotypes. The lectotype and (wo
of the paralectolypes agree with the most recent
interpretation of this species (e.g., Kurahashi 1971).
The third paralectotype, with orange palpi, is a
specimen of Xenocalliphora hortona (Walker).

Material examined. Type specimens, plus 82 non-
type examples (19 males, 63 females; ANIC,
BMNH, LCNZ, NZAC).

ND, WO, GB, WI, WN / NN, NC, 8C, OL / SI
/ Chatham Is / Antipodes Ts.

Collected largely around sea level, or at low cle-
vations; highest altitude recorded 360 m {Paradise,
OL).

Taken in January, February, May, August, and
October-December.

Habitat records: “beach”, “ncar shore”, “fore-
dune”, “Pimelea arenarea™, “Cotula coronopifolia
flowers”. Collecting methods noted: “sweeping”,

Remarks. Ptilonesia auronotata is referred to as
Calliphora hortonga (Walker) by Miller (1939b),
Murray {1954}, and Harrison (1976). It is cspecially
commeon on seashores, where it is said to breed in
decaying seaweed, though this may be a mistaken
observation. Miller {1939b) illustrates the diagnos-
tic characters of the larvae.

The seemingly relict distribution of this species
in Australia is discussed in the Introduction, under
genus Prifonesia (p. 11).

Genus Xenocalliphora Malloch

Xenocalliphora Malloch, 1924: 639. Type specics Calii-
phora eudypti Hutton, 1902, by original designation.

Head dichoptic in both sexes. Eyes barc or with
sparsc hairing, Arista plumose. Both sexes with ors
setae. Ouler ph scta present, Prosternum and pro-
pleurcn haired. Suprasquamal ridge bare. Stem-vein
bare, Subcostal sclerite setulose. Lower squama
haired to margin, Pleurotergite bare. Abdomen
metallic blue, green, or violet. Fifth tergite normal.

Remarks., The genus Xenocalliphora can be dis-
tinguished from all other New Zealand Calliphoz-
idae by the bare stem-vein, haired squama, setulose
subcostal sclerite, and yellow palpi.

Aspects of general morphology are illustrated in
Figures 6, 13, and 22.

&5
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KEY TO SPECIES OF XENOCALLIPHORA

01

Two postsutural ia setae; fore tibia
without a pd seta e 2

— One postsutural i scta; fore tbia

02(01)

03(02)

04(03}

05(01L)

06(05)

07(05)

Sig. 4

with a pd sela .5

Abdomen with a dense, tessellale, sil-
very dusling; posterior thoracic spira-

cle brown. Pitt Island, Chatham

group . solitaria
Abdomen with indistinci dusting visi-

ble only at an angle from behind;
posterior thoracic spiracle yellow or
crange .. 3

Jowls reddish-brown with vellowish-

grey dusting; interfacial membrane
orangy; face reddish-brown; antennal
segrments orangy-brown to orange;

knob above infra-alar bulla yellowish-
orange; 6th tergite of female a com-

plete arch. Three Kings Islands ... vetusra
Jowls black, with grey dusting; inter-
facial membrane black or brown;
antennal segments brown; squamae
creamy 1o white; knob above infra-

alar bulla brown to orangy-brown,

6th tergite of female bisceted I

Fifth tergite glossy, metallic,

undusted, contrasting with other ier-
gites, which are metallic but dulled;
6th sternite of female with marginal

setae only . clara
Fifth tergite similar in brilliance to
other tergites; 6th sternite of female
covered with dense, brown pile

... hortona
Acrostichal setac 2 + |; iibiae and
tarst vellow; abdomen metallic green,
without distinct dusting, Campbell
Island . viridiventris
Acrostichal sctac 2 + 2 ... b
Acrostichal setae 2 + 3 . 7
Legs, including coxac, yellow; stpf 2
+ 1. Auckland Islands ... flavipes
Coxae and basal half of femora
brown, grev-dusted; s¢ip/ 1 + 1. The
Snares . eudyptis

Abdomen metallic violet; 5th tergitc
brilliant, undusted, contrasting with

other tergites: wings slightly darkened
basally; 6th tergite of femazle divided,
consisting of 2 shiny black plates with
fine marginal sctac; frons of male

wider than eye . neogealandica

— Abdomen metallic green or purple,
with cven or tessellate dusting; 5th
lergile nol contrasting in brilliance
with other tergites; wings hyaline; 6th
tergite of female not as above; frons
of male wider than cyc ... 8

0807y Abdomen metallic green, with even,
thin, silvery dusting. Antipodes
Islands . antipodea
—— Abdomen metallic blue to purple,
with dense, tessellate, silvery dusting.
Stewart [sland and its outlicrs
... divaricata

Xenocalliphora antipodea {Hutton)
Figuies 92 and 93

Calliphora antipodea Hutton, 1902: 171, Lectotype male,
New Zealand, Antipodes Islands (CMNZ); see des-
ignation below,

Hean dichoptic in both sexes. Frons 1.3X as wide
as eye in male, 1,7x as wide in female. Ground
colour black, except on facial ridges, which are red-
dish-brown. Eycs with very sparse, minute hatrs.
Interfrontalia reddish-brown anteriorly, with biack
hairs. Parafrontalia densely dusted silvery-grey, with
a slightly brassy shifting spot centrally and numer-
ous finc, black hairs. Parafacialia densely dusted
silvery and brassy, wilh a median shifling spot and
numerous fine setulae. Jowls densely grey-dusted,
with black setutae, Gular region well developed,
with vellow setulac. Occiput densely grey-dusted,
with pale hairs. Frons with 7 ori setae, 2 ors, a
prevertical, vi, and vie, Vibrissae strong, crossed.
Facial ridges with short, stout setulae on their entire
length, those nearer the vibrissa stronger. Antennal
segments brown; 3rd segment orangy at base; arista
brown, paler centrally, plumose 10 tip, Palpi yellow,
flattencd and dilated apically. Mentum matt black-
1sh-brown.

THorax. Ground colour black. Mesonotum
densely dusted bluish-grey to brown, with shifting
undusted patches and streaks. 4¢ 2 + 3, de 3 +
3 4h2phia3 + 1, 1 pra, 2 or 3 sa, 2 pa. Pleura
dusted brownish-grey, with fine, back sctulac. Pro-
pleural depression with pale hairs. Mesopleural row
complete. Pleurotergiie with short, pale pile. Spir-
acles bright yellow, Stpi 1 + 1. Scutellum with a
pair cach of apical, lateral, and discal sctac and 2
pairs of basals.

WinGs, Veins brown; epaulet and basicosta
bright yellow, Epaulet with some strong setae on
anierior margin. Subcostal sclerite with yellow pile
and black setulae. Stem-vein ventrally with | or 2
small hairs, Squamae creamy white; lower lobe with
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brown hairs dorsally; marginal hairs white on lower
lobe, brown on upper lobe,

LeGs. Coxae, trochanters, and femora dark
brown with grey dusting; tibiae and tarsi reddish-
brown. Fore tibia with 3 or 4 ad sctae, | pd, and
1 pv; middle tibia with 2 ad sctae, 1 pd , 2 p, and
1 v, hind tibia with 4 or 5 ad setae, 3 pd, and 2 av.

ABDOMEN. Ground colour black, with metallic
green-biue reflections and very thin, silvery-white
dusting. 71+ 2 with a few lateral marginal setac;
T3 and 74 with a row of marginal setae; 75 with
a row of marginal setac and some stronger discal
ones. Sternites blackish-brown, slightly metallic,
with tessellatc grey dusting and black setulae.

GENITalla. Male hypopygium, Figures 92 and
93,

DinmeNsIioNs.  Body length 7.0-10.0 mm, wing
length 6.0-9.0 mm.

Type data. Hutton described Calliphora antipo-
dea from specimens of unstated number and gen-
der collected at the Antipodes Islands. From the
Canterbury Museum [ have received for study two
specimens found under this name. One, a female
labelied “Antipodes”, “Antipodes Island Hutton”,
“1.846", “Type”, “Calliphera antipedea Hutt. F.
W. Hutton det.™, is in fair condition bul has the
fore and middlc legs and some hind tarsal seg-
ments missing, and setae are abraded from the head.
The sccond specimen is a male labelled ““Anti-
podes”, “Calliphora antipodea Hutton™, in excel-
lent condition. | have labelled, and here designate,
the male spccimen as lectotype and the female as
paralectotype. Both specimens agree with the most
reeent interpretations of this species (e.g., Harrison
1976).

Material examined. Type specimens, plus 20 non-
type examples (4 males, 16 females) from Anti-
podes Island, Reef Point, 8 Feb 1969 (BMNH,
LCNZ, NZAC),

Xenocalliphora clara new species
Figures 94 and 93

Heap dichoptic in beth scxes. Frons 1.2X as wide
as eve in male, 1.7 as wide in female. Ground
colour black. Inerfrontalia matt, with fine setulae
in upper half. Parafrontalia grey-dusted above,
brassy below, with a shifiing spot centrally and fine,
black setulae. Parafacialia with dense, brassy dust-
ing, a median shifting spot, and a few fine, black
setulae. Jowls grey-dusted, with black setulae, Gular
region prominent, with some golden hairs. Face
grey-dusted. Interfacial membrane thinly grey-
dusted, bare. Occiput dusted silvery-grey, with black

sctulac above and vellow to golden hairs below.
Frons with 7 or 8 orf sctae, 2 ors, a prevertical, vii,
and vte. Vibrissae strong, crossed. Facial ridges with
short, stout sctulae on two-thirds of their length.
Antennal segments brown; 3rd scgment orangy at
base; arista dark brown, plumose to tip. Palpi
orangy-yellow, flaitened and dilated apically. Men-
tum shiny brown.

THoOrAX, Ground colour black, with grey dust-
ing, Mescnotum with indistinct undusted streaks.
Ac2 + 3, de3+ 3. 4h2phiald + 2 1 pra 2
or 3 sz, 2 pa. Propleural depression with pale hairs,
Mesopleural row complete. Pleurotergite with pale
pile. Spiracles bright orange. Stp{ 1 + 1. Scutellum
wilh a pair each of apical, lateral, and discal setae
and 2 pairs of basals.

WiNGS. Veins brown; basicosta and cpaulet
bright orangy-vellow, Subcostal sclerite orangy-
yellow, with black setulac. Squamae white; lower
lobe with brown hairs dorsally and pale marginal
hairs; upper lobe with brown marginal hairs.

LeGs. Coxae, trochanters, and femora brown,
with thin, grey dusting; tibiac and tarsi brown. Fore
tibia with a row of ad setae and 1 pv seta; middle
iibia with 2 ad setae, 1 pd, 2 p, and 1 v, hind tibia
with a row of ad setae, 2-4 pd, and 3 short av.

ABDOMEN. Ground colour black, with metallic
blue-green and violet refiections, T1+2, 73, and
T4 with thin, silvery dusting; 75 undusted, glossy,
mectallic, contrasting with other tergites, T/+2 and
T3 with a few long lateromarginal setae; T4 and
75 with a complete row of marginal sctac; 75 also
with some longer discal setac. Female: 6th tergite
divided; 6th sternite almost iwice as broad as long;
9th sternite shaped as an equilateral triangle.

GENITALIA.  Male hypopygium, Figures 94 and
95.

Dimensions. Body length 6.0-7.5 mm; wing
length 5,5-6.5 mm.

Type data. Holotype: male, NN, Crow River hut,
Upper Karamea River, 17-20 December 1972, A.K.
Walker (NZAC). Paratypes (4 males, 6 females;
BMNH, NZACY: 1 female, TO, Taupo, 19 Oct 1940,
).8. Armstrong; 1 female, TO, same data but 17
Dec 1957; 2 males, WN, Orongorongo Valley,
A.E.D. [= Ecology Division] Field Station, 22-26
Sep 1969, J.S. Dugdale; 1 female, NN, same data
as holotype: | female, MC, Goldney Saddle, Cass,
19 Dec 1939, J.I. Townsend; 1 female, MC, Mt
Somers, 18-19 Jan 1938, E.S5. Gourlay; 1 male, 1
female, MK, Hooker Valley, Hermitage area,
malaise trap, 3-4 Apr 1977, 1.5, Dugdale; 1 male,
MK, Hooker Valley, Stocking Creek, 3 Apr 1977,
1.8, Dugdale.

Y~ -
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Xenocaliiphora divaricata new species
Figures %6 and 97

HEAD dichoptic in both sexes. Frons in male 1,3X
as wide as eye, in female 1.5x as wide. Eyes with
very sparse, pale, minute hairs. Ground colour
black, except on facial ridges and interfacial mem-
branc, which are orangy. Interfrontalia matt brown,
with black hairs above. Parafrontalia densely dusted
greyish-brassy, with a shifiing spot centrally and
with numerous fine, black setulac. Parafacialia
densely brassy-dusted, with a median shifting patch
and numcrous fine, black hairs above. Jowls dusted
silvery-grey, with black setulae. Gular region well
developed, with orange hairs. Face dusled silvery-
grey. Interfacial membrane bare. Frens with 8 orf
selae, 2 ors, a prevertical, and a pair each of v/ and
vte, Occiput grey-dusted, with black sctulac above
and orange below. Vibrissac strong, crossed. Facial
ridges with short, stout setulae in 2 or 3 rows on
two-thirds of their length. Antennal scgments
brown; 3rd segment almost black at apex, orangy
at basc; arista dark brown, plumose to tip. Palpi
orangy-yellow, slightly Hattened and dilated api-
cally. Mentum matt brown,

Triorax, Ground colour black, with dense, grey
dusting. Mgsonotum  with indistinct undusted
paiches and streaks. 4¢ 2 + 3, dc 3 + 3,4 4, 2
phoia 3 + 1, 1 pra, 2 or 3 sa, 2 pa. Propleuron
and prosternum with orangy hairs. Mesopleural row
complete. Pleurotergite with pale pile. Spiracles
bright orangy-yellow. Sipl 1 + 1. Scutellum with a
pair each of apical, lateral, and discal setae and 2
pairs of basals,

WINGS, Veins brown; cpaulet and basicosta
bright orangy-yellow; subcostal sclerite brownish-
vellow, setulose. Stem-vein with fine hairs on ven-
tral surface. Squamae slightly infuscated, lower lobe
with long, brown dorsal hairs and white marginals;
upper lobe white, with long, brown marginal hairs.

LeEGs. Coxae and femora brown, with grey
dusting; tibiae and tarsi reddish-brown; hind tibiac
pale yellowish-brown ventrally. Fore tibia with a
row of short ad sctae, 1 pd, and 1 pv, middie tibia
with 2 ad setae, | pd, 2 p, and 1 v; hind tibia with
a row of ad setae containing 3-5 stronger ones, 2
or 3 pd, and 2 ad.

ABDOMEN. Ground colour black, with metallic
blue and purple reflections and a tesscllate, silvery
dusting which is dense in some specimens. 77+2
with 2 or 3 strong latercmarginal setae; 73, T4, and
T5 each with a complete row of marginal setae; T'5
with some stronger discal setae. Sternites with slight
metallic sheen, silvery-grey dusting, and black setu-
lae. Female with 6th tergite divided.

GENITALIA. Male hypopygium, Figures 96 and
97.

DiMENSIONS.  Body length 6.0-7.5 mm; wing
length 6.0-7.0 mm.

Type data. Holotype: male, SI, north-east Long
Island, coastal rocks, ¢ November 1968, Tcollector
{(NZAC). Paratypes (8 malcs, 5 females, all SI;
BMNH, NZAC): | male, 3 females, same data as
holotype; 1 male, type locality, 6-13 Nov 1968, at
light, Pcollector; | male, type locality, 11 Nov 1968,
to light, J. McBurney;, 1 female, iype locality, 18
Nov 1968, collector; 2 males, Long Island, Pu Wai
Bay, 23 Feb 1969, to light, J. McBurney; 1 male,
1 female, Stewart Island, Port Pegasus, Twailight
Bay, 27 Fcb 1968, 1.8, Dugdale; 2 males, Codfish
Island, Sealers Bay, sweeping ncar shore, 8§ Dec
1966, J.1. Townscnd.

Remarks., The type series of X. divaricata consists
of specimens from three scparate island localitics.
When I originally sorted and identified malterial of
this genus I had thought of them as possibly rep-
resentling three species. After examination of the
male hypopvgium and further comparisons, how-
ever, 1 concluded that they belong to a single spe-
cics with slightly variable dusting and frons ratios.
This may indicate that speciation is in progress,
and specimens from elsewhere in the Stewart {sland
area may show a degrec of further variation.

Xenocalliphora eudyptis (Hutton}
Figures 6, 13, 22, 98, and 99

Calliphora eudype! Hulton, 1920: 170. Lectotype male,
New Zealand, The Snarcs (CMNZ); see designa-
tign below.

Calliphora Tnuioni Miller, 1950: 1153 [unngcessary
replacement namel],

HEeaD dichoptic in both sexes. Eves in male sepa-
rated by 1.2X eye width, in female by 1.3X eye
width. Eves with very sparse, minute, pale hairs.
Ground cclour black, except on interfacial mem-
brane, which is pale brown. Interfrontalia matt red-
dish-brown anteriorly, with numerous fine, black
sctulae. Parafrontalia densely dusted greyish-brown,
with a shifting patch centrally and numerous fine,
black setulae. Parafacialia with a dense, shifling,
grey dusting and numerous fine, black setulae. Jowls
grey-dusted, with sparse, short, stout setac. Gular
region well developed, with vellow hairs. Inter-
facial membrane bare. Occiput grey-dusted, with
vellow hairs. Frons with 6 off setae, 2 ors, a pre-
vertical, and a pair each of vt and vie. Vibrissae
strong, crossed. Facial ridges with short, stout setu-
lac on their entire length, those near the vibrissae
stronger. Antennal segments orangy;, 3rd segment
brownish apically; arista dark brown, plumose
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almost to tip. Palpi brownish-yellow, flattened and
dilated apically. Mentum blackish-brown.

THorAX. Ground colour black. Mesonotum
with dense, brownish-grey dusting and a shifting
pattern of undusied patches and streaks, 4c2 + 2,
dc2 + 3, 4h 2phia2 + 1,1 pra, 1 sa, 2 pa
Pleura dusted silvery-grey, with fine, biack setulae.
Propleural depression with pale hairs. Mesopleural
row complete. Pleurotergite with pale pile, Spira-
cles bright yellow. Stpi 1 + 1. Scutellum with a
pair each of apical, lateral, and discal sctac and 2
pairs of basals.

WinGs., Veins brownish-vellow; epaulet and
hasicosta yellow; subcostal sclerite yellow, with
black sctulac. Stem-vein with 2 or 3 black hairs on
ventral surface. Squamae creamy-white; lower lobe
with fine, brown hairs dorsally; upper lobe with
brown marginal hairs.

Leus. Coxae brown, with grey dusting; troch-
anters brown, with pale hairs; femora yellow on
distal one-third, otherwise blackish-brown; tibiac
and tarsi ycllow; distal segments of tarsi slightly
brownish. Fore tibia with 3 ad setae, 1 pd, and 1
pv; middle tibia with 2 ad setae, | pd, 2 p, and 1
v; hind tibia with 4 or 5 ad setac, 2 pd, and 2 av.

ArnovenN,  Ground colour black, with metallic
grey reflections and a tessellate grey dusting that
shifts about a median line. T7+2 less shiny, with
} or 2 lateromarginal selae; 73 with a row of mar-
ginal setae that are weaker medially; 74 and TS5
with a row of marginal setae; T35 alsc with some
discal setae. Sternites black, grey-dusted, with black
selulae.

GeENrraLta. Male hypopygium, Figures 98 and
39.

Dimensions.  Body length 7.5-8.0 mm; wing
lengih 6.5-7.0 mm.

Type data. Hution described Calliphora eudypti
fiom specimens of unstated number and gender
collected ai The Snares, the Auckland Islands, and
Campbell Island. From CMNZ T have received for
study two males and two females found under this
name and labelled “Snarcs™, “Calliphora cudypti
Hutton™. Except for one male which is in good
condition, these are rather teneral and have one leg
or more missing. Under this name in the BMNH
collections 1 have found three additional speci-
mens with type daia; a male and female labelled
“Snarcs, Southern Is., New Zealand. Jan. 1901,
Capt. F. W. Hutton™, *1902-316", and (male only)
“Calliphora eudypti”, and a female labelied
“Campbell 1s., Southern Is., New Zealand, Jan.
1901, Capt. F. W. Hutton, 1902-316". 1 have
labelled, and here designate, the male in good con-
dition from CMNZ as lectotype and the other six
specimens as paralectotypes. The lectotype and five

of the paralectotypes agree with the most rccent
interpretation of this species {e.g., Harrison 1976).
The BMINH specimen from Campbell Island is,
however, a specimen of X, viridiveniris Malloch,
and is the paratype of Malloch’s desciiption. I have
also labelled the holotype of viridiventris as a para-
lectotype of eudypti, since Malloch took his type
material for viridiventris from the Campbell ksiand
material used in Hutton’s description of eudipti.

Material examined. Type series, plus 29 non-type
examples {10 males, 19 females; BMNH, NZAC).

— / The Snares.

Collected at around sca level.

Taken 1n January, February, and December.

Habitat records: “ Hebe effiptica flowers”, “slony
beach, upper littorai / low supralittoral” (the latter
record for a male with puparium collected 23 Dec).
Caollecling methods noted: “attracted to white light™,
“attracted to 15W u.v. light”.

Remarks. Hutton based his description of eudypti
on material from three island groups cach having
an individual endemic species, and he therefore had
a mixed series of three species. Malloch (1930)
noticed this anomaly and, using the female speci-
mens from Campbell Island from the eudypti serics,
described one new species, viridiveniris. Miller
(1930) unaccountably placed eudypti as a synonym
of viridiventris, and furthermore said that eundypti
was a precccupied name. Miller (1950) further con-
fused the situation by unnecessarily proposing a new
name, huttoni, for eudypti. Kurahashi (1971)
followed Miller and placed eudypti as a synonym
of viridiventris. Harrison {1976) used the name Aui-
foni for eudypti and discussed the necessity for an
investigation into the nomenclatural problems, 1
am unable to find a previously deseribed Calli-
phora eudypti, and therefore reinstate Hutton's
name eudyptf here, but in the grammatically cor-
recl form ewdyptis {after the subantarctic penguin
genus Fudyptes).

Xenocalliphora flavipes {Lamb} new combination
Figures 100 and 10!

Calliphora flavipes Lamb, 1909 134, Hololype female,
New Zealand, Auckland 1slands, Carnley Harbour
{BMNH) [examined].

HraD dichoptic i both sexes. Frons in male as
widc as eye, in female 1.3¢ as wide as eye. Ground
colour black on jowls and back of head, elsewhere
brownish-orange. Eyes with very sparse, minute,
pale hairs, Interfrontalia mat, with numerous fine,
black hairs. Parafrontalia densecly dusted sandy
brown, with a shifting spot centrally and numerous
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fine, black sctulac. Parafacialia sandy-dusied, with
black setulae. Gular region prominent, with orange
hairs. Interfacial membrane bare. Occiput grey-
dusted, with pale hairs below. Frons with 7 or 8
ori setae, 2 ors, a prevertical, and a pair cach of v
and ve. Vibrissac strong, crossed. Facial ridges with
short, stoul selulae on their eniire length. Antennal
segments orange; 3rd segment brown on anterior
edge; arista brown, paler centrally, plumose to tip.
Palpi yellow, flattencd and dilaied apically. Men-
tum matt brown.

Trorax, Ground colour black. Mesonotum
denscly  dusted  greyish-brown, with shifting,
undusted patches and streaks. Ac 2 + 2, de 3 +
3,4 h 2ph, ia2 + 1,2 pra, 2 sa, 2 pa. Pleura
grey-dusted, with fine, black sctulac. Infra-alar bulla
and the knob above il yellow. Propleuron with paie
hairs. Mesopleural row complete. Pleurotergite with
pale pile. Spiracles bright vellow. Sipf 1(2) + 1.
Scutellum with a pair each of apical and discal setac
and 2 pairs of laterals and basals.

WINGS.  Veins, epaulet, basicosta, and subcos-
tal sclerite yellow, the sclerite with black setulae,
Stem-vein with 1 or 2 small hairs ventrally. Squa-
mae creamy white or slightly brownish; lower lobe
with dark hairs dorsally and white marginals; upper
lobe with brown marginals.

Lras yellow. Coxae, trochanters, and base of
femora with a thin, white dusting. Fore tibia with
4 ad setae, 1 pd, and 1 pyv; middle tibia with 2 ad
setae, 1 pd, 2 p, and 1 + hind tibia with a row of
ad setae containing 4 or 5 stronger ones, 3 pd, and
2-5 av.

ABDOMEN. Ground colour black, with metallic
purple reflections and thin, grey dusting. 77+ 2 with
a few lateromarginal setae; 7.3 and 74 with a row
of marginals; 75 with a row of marginal sctac that
are weaker medially, and a few sironger discals.
Sternites blackish-brown, slightly metallic, with grey
dusting and black setulae.

GENITALIA. Male hypopygium, Figures 100 and
101.

Dimensions.  Body length 7.0-11.0 mm: wing
length 6.5-10.0 mm,

Type data. The holotype is in good condition, with
only the right foreleg missing. It is mounted on a
papered reclangle of cork which has written on it
“I. [or G.(?)] V. Hudseon, Calliphora flavipes Type
C.G. Lamb, Carnley Harb., Auckland Is. Nov. 09,
Il is also labelled “Brit. Mus. [93{-156™.

Material examined. Holotype, plus 9 non-type
cxamples {6 males, 3 females; BMNH, LCNZ,
NZAC).

— / Auckland Is.

Collected at around sea level up to 500 m (Mount
Eden).

Taken in January and November.
4 11 4 e

Habitat records: “fern”, “near shore”, “strcam
rocks”. Collecting methods noted: “malaise trap”.

Remarks. Harrison (1976} was the first 1o men-
tlion this species since its description. Tts status as
a good species is here confirmed.

Xenocalliphora hortona {Walker)
Figures 102 and 103

Musea hortona Walker, 1849: 894, Hololype lemale, New
Zealand {BMNH) [cxamincd].

Musea icela Walker, 1849: 897, Holotype female, New
Zealand (BMNH) [examined].

Calliphora rufipaipis Macquart, 1831: 216 (reprint 243).
Lectotype  female, America [error] (MNHN}
[examined]; see designation below. Preoccupied by
rufipalpis Macquart, 1834. New synonymy.

Calliphora awreopunctata Macquart, 1855: 130 {reprint
L10). Lectotype male, New Zealand and Australia
(BMNHY; sce designation below,

Semomye americana Rondani, 1863 29 (replacement
name for sufipalpis Macquart. 1831).

HEeaD dichoptic in both sexes. Frons in male 1.3%
as wide as eye, in female 1.5X as wide. Ground
colour black. Eyes with very short, sparse, pale pile.
Interfrontalia matt, with numerous fine, black sctu-
lae. Parafrontalia grey-dusted above, brassy-dusted
below, with a shifting spot centrally and numerous
fine, black setulae. Parafacialia with dense, brassy
dusting and a few fine, short sctulac. Jowls grey-
dusted, with black setulae. Gular region promi-
nent, with golden hairs. Occiput grev-dusted, with
black setulae above and golden ones below. Frons
with 7 or § ori setag, 2 ors, a prevertical, and a pair
each of vti and vte, Vibrissae strong, crosscd. Facial
ridges with short, stout setulae for half their length.
Antennal segments brown; apex of 2nd and base
of 3rd orangy; arista blackish-brown, pale centrally,
plumose for two-thirds of its length. Palpi vellow,
flattened and dilated apically. Mentum matt brown.

ThHorax. Ground colour black. Mesonotum
with steel-grey dusting, indistinct brownish vittae,
and less densely dusted areas. 4¢ 3 + 3, dc 3 +
3,4 h 2phia3 + 2 1o0r2 pra, 2 sa, 2 pa
Propleuron with pale hairs. Mesopleural row com-
plete. Pleurolergite with pale pile. Spiracles bright
orangy-yellow. Stpl 1 + 1. Scutellum with a pair
cach of apical, lateral, and discal setae and 2 pairs
of basals.

WINGS. Veins brown; basicosta and epaulet
bright orangy-yellow, the epaulct with strong setu-
lac. Subcostal sclerite with black setulae. Ventral
surface of stem-vein with 1 or 2 hairs. Squamae
off-white; Jower lobe with small, black setulae dor-
sally and white marginal hairs; upper lobe with long,
brown marginal hairs.
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LEGs. Coxae and femora blackish-brown, with
grey dusting; trochanters, tibiae, and tarsi reddish-
brown. Fore tibia with a row of short ad setac and
1 pv seta; middlc tibia with 2 ad setac, 1 pd, 2 p,
and 1 v; hind tibia with a row of ad sclae including
3 or 4 stronger ones, 2-4 pd, and 2 av.

AppomMEN,  Ground colour black, with metallic
blue reflections and thin, silvery, tessellate dusting.
TI1+2 and 73 with some long lateromarginal setae;
T4 with a complete row of marginal setae; 75 with
sparser, longer discals and a row of fing marginal
setae, Sternites slightly metallic, with grey dusting
and biack sctulae. Female: 6th tergitc bisecled; 6th
sternite with long, dense, brown hairs; 9th sternite
large, oval,

GEeNrralia,  Male hypopygium, Figures 102 and
103.

DiMENSIONS.  Body length 5.3-5.8 mm; wing
length 5.0-8.0 mm.

Type data. Calliphora rufipaipis Macquart, 1851
Macquart described this species from an unstated
number of female specimens supposedly collected
in America. From Paris T have received for study
four females found under this name, two of which
I find to be syntypes of Calliphora rufipalpis Mac-
quart, 1843 (see discussion in Dear 1979, p. 180).
The remaining two are without doubt syntypes of
Calliphora rufipaipis Macquart, 1851, and belong
in Xenocalliphora, their locality dala must there-
fore be in error. One, labelled by Macquart *Cal-
liphora rufipalpis €. Macg. n. sp.”, is also labelled
“3125.40” and has a recent label “"Museum Paris
Chili Pissis 124.38”, Tt is in fair condition, with the
left middle and hind legs missing and the meso-
notum with pin damage. The second spccimen is
labelled “Museum Paris Chili Pissis 124.38” and
is in poor condition. I have labelled, and here des-
ignate, the specimen with Macquart’s label as lec-
totype and the sccond specimen as paralectotype.
Both agree with the most recent interpretation of
Xenocalliphora hortona (Walker) (e.g., Kurahashi
1971).

Calliphora awreopunctata: Macquart described
this specics from an unstated number of female
specimens taken in Australia and New Zealand,
from Bigot's collection. In the BMNH collections
I have found under this name iwo male and two
female specimens labelled “Ex coll. Bigot Brit. Mus.
1930-221". Although Macquart’s description refers
to the female only, I believe all four specimens to
be synlypes as the males have the frons as broad
as in the females. One male is labelled “*Calliphora
aureopunctata § Macq. n.sp.”; it is rather dusty. I
have labelled, and here designate, the male with
the determination label as lectotype and the other

three specimens as paralectotypes. All four agree
with the most recent intcrpretation of Xenocalfi-
phora hortora (Walker) {e.g., Kurahashi 1971},

Material examined. Type series, plus | 14 non-type
examples (6% males, 46 females; BMNH, LCNZ,
NZAQ),

ND, AK, GB, TO, WN /5D, MC, 8L / Chatham
1s / Auckland Is / Campbell 1. (also one record from
“Olago” — BMNH, BM. 1936-768).

Collected at around sea level up to moderately
low altitudes (highest apparently 360+ m, Taupo,
TO).

Taken in all months except July.

Habitat records: “window™, “dead stingray”,
“garden”, “Cotula coronopifolia”, * Pimelea aren-
arig”, “roadside”, “house”. Collecting methods
noted: “baited cylinder trap™, “light trap”, “swept”,

CE TN

“general beating”, “malaise trap”.

Remarks. Therc has been some confusion in the
use of the twe Walker species names Aortona and
icvela. Generally the name hortona has been applied
to the hairv-eved specics Ptilonesia auronotata, and
the Xenocalliphora species recognised here as hor-
toma has been called icela. Hutton (1901, 1902},
Miller (1935b, 1950), Murray {1954), and Harrison
{1976) all made this error. Malloch (1924, 1930)
and Kurahashi {(1971) correctly assigned the names.

Xenocalliphora neozealandica (Murray)
Figures 104 and 105

Culliphora neozealandica Murray, 1954 713, Holotype
male, New Zealand, Orongaronga (NZAC)
[examined].

Calliphora neohortona Miller, 1939: 51. Hololype femalg,
New Zealand, Lake Moana (lost or destroyed).

HeAD dichoptic in both sexes. Frons in male as
wide as eye, in female 1.25X as wide as eye. Ground
colour black, except on facial ridges and intcrfacial
membrane, which are reddish-brown. Eves with
very short, sparse hairing, Interfrontalia matt, with
numerous setulae, some of them strong. Parafron-
talia grey-dusted above, brassy anteriorly, with
shifting spots and numerous fine, black setulae.
Parafacialia with brassy dusting, a median, golden,
shifting spot, and numerous fine, black setulac.
Jowls with slightly tessellate, grey <usting, black
setulae, and a few orangy setulae posteriorly. Occi-
put dusted silvery-grey, with black setulae above
and orange hairs below, Frons with 8 or 9 ori setae,
2 ors, a prevertical, and a pair each of w7 and vee.
Vibrissae strong, crossed. Facial ridges with short,
stout setulac on two-thirds of their length. Anten-
nal segments orangy-brown; 3rd segment more
orangy at base; arista dark brown, plumose to tip.
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Palpi yellow, flattened and dilated apically. Men-
tum matt brown.

Thorax. Ground colour black, with steel-grey
dusting. Mesonotum with indistinct, undusted
streaks, 4c 2 + 3, e 3+ 3,44 2ph iald + 1,
1 pra. 2 or 3 sa, 2 pa. Propleuron with pale hairs,
Mesopleural row complete. Pleurotergitc with pale
pile. Spiracles bright yellow. Stpf 1 + L. Scutellum
with a pair cach of apical, lateral, and discal setae
and 2 pairs of basals; some specimens with an
additional lateral,

WINGS slightly darkened basally; veins brown;
cpaulet and basicosta bright orangy-yellow, Sub-
costal sclerite with black setulae. Stem-vein with 2
or 3 hairs on ventral surfuce. Squamae off-white,
only slightly infuscated brown; lower lobe with
brown hairs dorsally and pale marginals; upper lobe
with long, brown marginal hairs,

Legs. Coxae and femora blackish-brown, with
thin, grey dusting; trochanters, tibiae, and tarsi
brown. Fore tibia with a row of short ad setae, 1
pd, and 1 pv; middle tibia with 3 ad setae, 1 pd, 2
p,and 1 ¥ hind tibia with a row of ad sctac includ-
ing some longer ones, 2 or 3 pd, and 2 or 3 short
av.

ABDOMEN. Ground colour black, with metallic
blue and purple reflections and very thin, grey
dusting on T1+2 1o T¢; 75 brilliant mestallic, con-
trasting with the other tergites. 77+ 2 more densely
dusted anteriorly, with a few latercmarginal setae;
T3 with a row of weak marginal setac which are
stronger laterally; 74 with a row of marginal selae;
T5 with a row of weak marpinal seiulae and some
weak discals. Sternites black, prey-dusted, with
black setulae. Female; 6th tergitc bisected; 6th ster-
nite as long as wide; 9th sternite long, triangular.

GeENITALIA.  Male hypopygium, Figures 104 and
105,

DimeNSIONS.  Body length 8.0-11,0 mm; wing
length 7.0-9.5 mm.

Type data. Holotype: male, “Orongaronga” [=
Orongorongo Valley, WN], November 19350, J.
Rudge (NZAC; transferred from ANIC). Para-
types: 1 male, 10 females, same data as holotype
{(BMNH); possibly also 36 females, same data as
holotype (ANIC, BMNH).

Material examined. Type series, plus 50 non-typc
cxamples {9 males, 41 femailes; ANIC, BMNH,
NZAC).

TK, HB, WN / NN, KA, NC, MC, WD, MK,
FD.

Collecied from somewhat above sea level to
around 1500 m (Mount Fell, Mount Richmond,
NN}, several records indicate a propensity for
higher altitudes.

Taken in January-April, August, and Qctober—
December.
Collecting methods noted: “malaise (rap”.

Xenocalliphora solitaria new species
Figures 106 and 107

MALE. HEeaD dichoptic. Frons 1.25X as wide as
cye. Ground colour black, cxcept on interfacial
membrane and facial ridges, which are orangy.
Interfrontalia orangy-brown, with dark hairs above.
Parafrontalia thinly dusted yellowish-grey, with a
median, shifting spol and fine, dark setulae. Para-
facialia with a vellowish dusting which is shifting
basally, and with small, black sctulae above. Jowls
dusted silvery-grey, with black setulae. Gular region
well developed, with black setulae. Occiput grey-
dusted, with black setulae above and pale hairs
bhelow. Frons with 8 ori sclac, 2 ors, a prevertical,
and a pair each of i and vfe. Vibrissae strong,
crossed. Facial ridges with short, stout setulae on
wo-thirds of their length., Antcnnal scgments
brown; 3rd orangy basally; arista brown, plumose
to tip. (Palpi damaged.) Mentum matt brown.

THorax. Ground colour black, with bluish-grey
dusting. Mesonotum  with indistinct, undusted
streaks when viewed at various angles. 4¢ 2 + 3,
de3 + 3, 4k 2phiald + 2 | pra. 2 (3) sa, 2
pa. Prosternum and propleuron with pale hairs.
Mesopleural row complete, but lower setae weaker.
Pleurctergite with pale pile. Anterior spiracle
vellow, posterior one brown, Stpl 2 + 1. Scutellum
with a pair cach of apical, lateral, and discal sclae
and 2 pairs of basals.

WiINGS. Veins brown; epaulet and basicosta
vellow; subcostal sclerite yellow, with black setu-
lae. Sterm-vein with some hairs on ventral surface.
Squamae weakly infuscated; lower lobe with brown
dorsal hairs and white marginal ones; upper lobe
with dark hairs ventrally and a brown fringe.

1LEGS brown; coxac and femora grey-dusted. Fore
libia with a row of short ad setae and 1 pv seta;
middle tibia with 2 ad setae, 1 pd, 2 p, and 1 v,
hind tibia with a row of ad sctac including 2
stronger ones, 2 pd, and 2 av.

ABDOMEN. Ground colour black, with dense,
tessellate, silvery-grey dusting and weak, metallic
brown refiections. 7/+2 with a few longer mar-
ginal setae; 73, 74, and T5 each with a row of mar-
ginal setae; T'5 also with some stronger discal setae.
Sternites grey-dusted, with black setulae,

GENITALIA.  Male hypopygium, Figures 106 and
107.

DiMENSIONS.  Body length 8.0 mm; wing length
7.5 mm.
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Type data. Holotype: male, Chatham Islands, Pitt
Island, Tipuangi [sic; Tupuangi] Gully, 29 Febru-
ary 1967, 1.8, Dugdale (NZAC).

Xenocalliphora vetusta new species
Figures 108 and 109

Hean dichoptic in both sexcs. Frons in male as
wide as eve, in female 1.25% as widc as eve, Eyes
with very sparse, minute, pale hairs. Ground colour
dark brown, except on interfacial membrane, which
is arangy-brown, and on facial ridges and anterior
jowls, which are orangy. Interfrontalia matt, red-
dish-brown anterierly, with fine, dark sctulae.
Parafronlalia with dense, pale, brassy dusting which
is shifting anteriorly, and with fine, black setulae.
Parafacialia pale brassy-dusicd, with a shifting spot
medially and a few short, fine setulac above. Jowls
dusted ycllowish-silvery, with black setulac ante-
riorly and golden ones posteriorly. Gular region
prominent, with golden hairs. Oral margin with
some golden hairs. Occiput grey-dusted, with black
hairs above and golden ones below. Frons with 6-
8 ori selac, 2 ors, a prevertical, and a pair cach of
wii and vte. Vibrissac strong, crossed. Facial ridges
with short, stout setulac for half their length.
Antennal segments brownish-orange to orange;
arista brown, paler centrally, plumose 1o lip. Palpi
orangy-yellow, flattencd and dilated apically. Men-
tum matt brown.

Tnorax. Ground colour black, with grey dust-
ing. Mesonotum with indistinct, undusted sircaks
when viewed al an angle. 4c 2 + 3, 4c3 + 3, 4
A 2ph ia3 + 2,1 pra, 2 or 3 sa, 2 pa. Prosternum
and proplcuron with pale golden hairs. Meso-
pleural row complete; lower setae weaker. Pleuro-
tergite with pale pile. Spiracles bright orangy-yellow.
Stpd 1+ 1. Scutellum with a pair each of apical,
fateral, and discal setae and 2 pairs of basals.

WINGS. Veins brown; epaulet and basicosta
yellow; subcostal sclerite yellow, with black sctu-
lae. Squamae weakly infuscated; lower lobe with
brown hairs dorsally and a fringe of pale hairs;
upper lobe with brown marginal hairs.

Lecs. Coxae, trochanters, femora, and tarsi
brown; tibiac reddish-brown, but orangy apically.
Fore coxae densely grey-dusted; other coxae and all
femora thinly grey-dusted. Fore tibia with a row of
short ad setae and 1 pv seta; middle tibia with 2
ad setae, 1 pd, 2 p, and | v, hind tibia with a row
of ad setae including some stronger ones, 2 or 3
pd, and 2 gv.

ABDOMEN, Ground colour black, with bright
melallic violet reflections and thin, silvery dusting
visible only when viewed at an angle. T4+ 2 with
a few stronger lateromarginal setae; T3 with a row

of marginal setae (hat arc stronger laterally; 74 and
15 with a row of strong marginal setae; T35 also
with a few stronger discal selae. Sternites with some
metallic reflections, grey-dusted, with black setu-
lae. Female with 6th tcrgite a complete arch.

GENTTAaLiA. - Male hypopygium, Figures 108 and
109

DiMENSIONS.  Body length 6.0-8.0 mm: wing
length 5.5-7.0 mm.

Type data. Holotype: male, Three Kings Islands,
Great Island, 1-3 January 1963, E.S. Gourlay
(NZAC). Paratypes (15 males, 21 fcmales, all Three
Kings Is; BMNH, NZAC): 3 males, 7 fcmalcs, same
data as holotype; 10 males, 9 females, Casiaway
Camp, Nov 1970, at light, J. McBurney; | male,
same data except coll. G. Ramsay; 3 females, Tas-
man Valley, Nov 1970, at night, G. Ramsay; | malc,
2 females, same data but from Leprospermum eri-
coides and Coprosma,

Xenocalliphora viridiventris Malloch
Figures 110 and 111

Xenocalliphora viridivenrris Malloch, 1930; 319. Holo-
type lemale, New Zealand, Campbell Island
(CMNZ) [not cxamined].

Hetan dichoptic in both sexes. Frons in malc as
wide as eve, in female 1.3 as wide as eye. Ground
colour black, except on facial ridges, which are
orangy-brown. Interfrontalia matt, reddish-brown
anteriorly, with numerous fine, black hairs. Para-
frontalia brownish-dusted above, densely dusted
greyish-brown below, wilh numerous fine, black
setulac. Parafacialia densely dusted silvery-grey to
brownish, with a shifting spot basally and numer-
ous short, black setulac. Jowls grey-dusted, with
numcrous long, fine setulae. Gular region well
developed, with arangy hairs. Occiput grey-dusted,
with pale yellow hairs. Frons with 7 or 8 orf sctac,
2 ors, a prevertical, and a pair each of wi and ve.
Vibrissac strong, crossed. Facial ridges with short,
stoul setulac on their entire length, thosc near the
vibrissae sironger. Antennal segments orangy; 3rd
brownish anterierly; arista brown, pale centrally,
plumose almost to tip, the hairs below shorter. Palpi
yellow, flattened and dilated apically. Mentum matt
blackish-brown.

Thorax. Ground colour black. Mesonotum
with dense, silvery-grey to brownish dusting and a
shifting pattern of undusted patches and streaks. Ac
2+ Lde2+ 3,40 2phial + 1,1 pra. 3 sa,
2 pa. Pleura dusted, brownish-grey, with fine, black
setulae. Proplecuron with pale and dark hairs.
Mesopleural row complete. Pleurotergite with pale
pilc. Spiracles vellow. Sipf 2 4+ 1. Scutellum with
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a pair each of apical and discal selaec and 2 pairs
of laterals and basals.

WINGS.  Veins brownish-vellow; epaulet inden-
ted medially, brownish basally, yellow apically;
basicosta vellow; subcostal sclerite yellow, with
black setulac. Squamae creamy; lower lobe with
fine, brown hairs dorsally and white marginal hairs;
upper lobe with 1 or 2 hairs on disc and long, brown
marginal hairs.

LEgs. Coxae dusted blackish-brown and grey;
trochanters shiny brown; femora black, with grey
dusting on proximal two-thirds and orangy-yellow
dusting on distal onc-third; tibiae and tarsi yellow,
Fore tibia with 3 ad setae, 1 pd, and 1 pv, middle
tibia with 2 or 3 ad setae, 2 pd, 2 p, and 1 v, hind
tibia with a row of a4 setae including 4 or 5 stronger
ones, 2 pd, and 2 av.

ABDOMEN. Ground colour black, with bright
metallic green reflections and very thin, silvery
dusting which, when viewed at an angle, shifts about
a median line. TI+2 less mctallic, with a few
stronger lateromarginal sctac, 73 with lateromar-
ginal sctac; ¥4 with a complete row of marginal
setae; T5 with a row of fine marginal setae and
some fine discal setae, Sternites black, with grey
dusting and black sctulac.

GeNiTALIA.  Male hypopygium, Figures 110 and
111.

DMMENSIONS,  Body length 7.5-10.0 mm; wing

length 7.0-8.5 mm.

Type data. As listed under authorship citation,
above.

Material examined. Probable paraiype female,
plus 16 non-type examples {7 males, 9 females;
BMNH, LCNZ, NZAC).

— / Campbell 1.

Coliected at around sea level up 1o 180 m (Bee-
man Hili).

Taken in January, November, and December.

Habitat records: “on ground”, Collecting methods
noted: “malaise trap”.

NCTE ON
CALLIPHORA NOTHOCALLIPHORALIS MILLER

Miller (1939b, p. 49) described this speeics from a
single male collected in Nelson, but alsc mentions
in a footnote the rearing of 2 male and female from
fly-struck sheep. All three specimens appear to have
been destroyed or lost. Miller’s description suggesls
a very peculiar insect (unfortunately he lost the
genitalia during dissection}, and I believe it pos-
sible that he had a repaired specimen with the head
of C. quadrimaculata and the abdomen and thorax

of a golden blowfly. At any rate, T do not consider
his description to represent any existing New
Zealand calliphorid.

Subfamily CHRYSOMYINAE

Genus Chrysomya Robineau-Desvoidy
Chrysomyg Robineau-Desvaidy, 1830: 444, Type-species
Chrysomya regalis Robineau-Iesvoidy, 1830, by
subsequent designation of Coquillett (1910, p. 523).
Chrysomyia Agassiz, 1847: 85 (unjusiified emendation of
Chrvsomya Robincau-Desvoidy).

Head of male heloptic or narrowly dichoptic. Anista
plumase. Quler ph seta absent. Thoracic ground
setulae reduced. Thorax and abdomen metallic
green-blue, Suprasquamal ridge haired. Subcostal
sclerite setosc. Stem-vein haired dorsally. Lower
squama haired 1o margin, Ovipositor telescopic.
Orviparous.

Remarks. Chrysomya can be distinguished from
all other New Zealand Calliphoridae by the hairs
on the dorsal surface of the stem-vein.

Aspects of general morphology are illustrated in
Figures 7, 14, and 21.

KEY TO SPECIES OF CHRYSOMYA
OCCURRING IN NEW ZEALAND

01 Anterior thoracic spiracle blackish-
brown; jowls orange, with orange
hairs; hcad holeptic in male, the fac-
cts enlarged anteriorly; frons bowed
anteriorly in female ... megacephala

— Anterior thoracic spiracle white; jowls

orange, darkened posteriorly and with
white hairs; eves in male scparated
by 2 width of antcrior ocellus, the
facets not cnlarged anteriorly; frons
parallel-sided in female .. rufifacies

Chrysomya megacephala {Fabricius)
Figure 112

Musca megacephala Fabricius, 1794 317. Hololype:
“Guinca (Kiel Museumn)” [nol examined, no for-
ther data available].

Material examined. | female, MC, Springsion,
rotting apple, 31 Apr 1973 (LCNZ).

Remarks., The provenance of this specimen is
open to doubt. Chrysomya megacephala is com-
monly found near houses, but not often indoors, Tt
is especially attracted to sweet-smelling substances
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such as rotiing fruit, bui breeds in carrion. The lar-
vae can become facultative parasites in traumatic
lesions of man and animals. Detailed notes on biol-
ogy are given by Wijesundara (1957), and diag-
nostic characters of the larvae are illustrated by
Zumpt (1965, p. 97).

This specics has also been recorded from the
Oriental and Austro-Oriental regions, Hawaii,
Japan, southern China, the Philippines, and north-
ern Australia.

Chrysomya rufifacies (Macquart)
Figures 7, 14, 21, 113, and 114

Lucilia rufifacies Macquart, 1843; 303 {repnint 146). Syn-
ivpe males, Australia (losl or destroved); see Type
Data, below,

Chrysoimya albiceps of authors, but not Wiedemann
[misidentificaticns].

Heap dichoptic in female; frons 2 as wide as
anterior ocellus in male, 0.80X as wide as eye in
female. Ground colour black except on face, inter-
facial membrane, and anterior jowls. Interfrontalia
absent in male, in female reddish-brown with a thin,
greyish dusting. Parafrontalia in male silvery-dusted
on anterior half, with black setulae for entire length;
fermale densely silvery-dusted, with black setulae
on posterior third and white hairs anteriorly. Para-
facialia, interfacial membrane, and jowls densely
silvery-dusted, with white hairs, Occiput with slight
metallic reflections, dusted silvery-grey, with white
hairs. Male with an undusted margin below post-
ocular setal row and without ofi setae but with a
pair each of vii and vte, female with 21-24 ori setae
plus a prevertical, a w7, and a ve, Vibrissae strong,
crossed with a second pair almost as strong; other
setulac on oral margin pale. Facial ridge barc or
with only 1 or 2 hairs on basal fifih. Antennal seg-
ments brown; apex of 2nd and base of 3rd more
orangy; arista plumose to tip. Palpi yellow, flat-
lened, slightly dilated apically. Mentum glossy
brown.

Triorax, Ground colour black, with metallic
green and blue reflections, Mesonotum with short,
black vittae presuturally between setal rows ac and
de; suture black. Anterior postsutural area and
postalar region black. Scutellum black anteriorly
near suture. In frontal wview, presutural arca
appearing silvery-dusted, and postsutural area
brownish-dusted anteriorly and silverv posteriorly;
scutellum brownish-dusted. In posterior view, only
presutural arca silvery-dusted. 4c 1 + 1, de 3 +
43,4 h 2ph ial + 1,2 pra, 1 sa. 2 pa. Pleura
undusted except at base of sternopleuron, all
covered with white to pale golden hairs. Pleuro-
tergite bare. Anterior spiracle white, posterior one

brown, Sipl 1 + 1. Scutellum with a pair each of
apical and basal setae, 4 pairs of laterals, and 2
pairs of discals.

WinGs.  Veins blackish-brown. Basicosta and
epaulet black. Stem-vein setulose dorsally. Squa-
mae white; lower lobe triangular, slightly infus-
cated brown, haired to margin. Basal hairs pale,
posterior ones brown.

Lcas black; fore femora with a slight metallic
green reflection. Fore tibia with a row of short ad
setae and 1 pv seta; maddle tibia with | ad, 1 pd,
2 pv, and 1 v; hind tibia with | a4, 1 av, and 1 pd.

ABDOMEN.  Ground colour black, with blue and
green metallic reflections; without dusting dorsally,
but with silvery-grey dusling venirally. 7742
mostly black, the posterior margin with metallic
reflections; 7°3 with posterior margin black, a black
median vitta, and | or 2 longer marginal setulae;
74 with hind margin black, bearing a row of short
setae; 75 without distinct marginal setae but with
longer, sparser ground setulae that are mostly white
laterally, and in female with & dorsal incision on
posterior margin. Sternites metallic bluc-green, grey-
dusted, with dark and pale setulae.

GENTalla. Male hvpopyeium, Figures 113 and
114,

DiMENSIONS.  Length of body 8.0-8.5 mm;
length of wing 7.5 mm.

Type data. Macquart described this species from
males collected in Australia, from the Guérin-
Meéneville Collection. I have found no material of
this species in MNHN or Lille (Macquart’s personal
collection), and the fate of the Guérin-Méneville
Collection is unknown. In the BMNH collections
I have found two male specimens, one labelled by
Macquart “Lucilia rufifacies Macq, £ and on the
Bigot drawer label 8. rufifacies 4, Lucilia id G.,
Australia. Guérin™. The sccond specimen is unla-
belled. Neither specimen bears the distinclive
Guérin label, and so they are not considered to be
syntypes.

Material examined. 70 non-type cxamples (19
males, 51 females; ANIC, BMNH, LCNZ, NZAC).
AK, WO, HB, "WI, WN / NN, 5D, KA.
Collected only at low elevations above sea level,
even for inland records.
Taken in Januvary-May, July, and November.
Habitat records: “human corpse”™, “dead sting-

ELINERY

ray"”, “lagoon™, and *swamp”, Collection methods

noted: “swept™.

Remarks. The life history of Chrysomya rufifu-
cies is described by Morris (1959). It is a tvpical
agent of secondary myiasis, being unable 1o strike
sheep withoul prior infestation by primary invad-

58—



ers. Tt appears to strike only in hot, dry weather,
but unlike other blowfly invaders can causc exten-
sive tissue damage, and cven invade the muscles.
The larvae are unusual in having fleshy processes,
and in being predatory on other fly larvae in the
breeding medium. Characters of the larvae are
described and illustrated by Holloway {1985, p. 14;
Figure 116).

This species has also been recorded from the
Oriental, Austro-Oriental, and Australasian regions,
Japan, the Philippines, Fifi, and Samoa.
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NOTE ADDED IN PRESS

The note on p. 47 supplied by Knut Rognes is now
amplified by a publication brought to our notice in
November 1985. In this, the name pseudoriudis 18
proposed for the rudis-like species recently recorded
in New Zealand.

Rognes, K. 1985 A check-list ol Norwegian blow-flies
(IDipt., Calliphonidac). Fauna norvegica, series B,
321 89-.93,



ILLUSTRATIONS

Figure 1 Schematic drawing of lateral aspect of a typical calliphorid (based on Lucilia sericata),
showing major structural features, leg setation, and wing venation. Key to section through leg: a.
anlerior, ad, anterodorsal; av, anteroventral; d, dorsal; p, posterior; pd, posterodorsal; pv, postero-
ventral; v, ventral,

Figures 2-7 Habitus drawings, in lateral vicw, of species representing the genera of New Zealand
Calliphoridac; scale lings represent 2.0 mum. Artist: DWW, Hefmore.
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2. Calliphora quadrimacuiata, 3

3. Lucilia sericata, 3

4. Poflenia dyscheres, ¢
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5. Prfonasia auronotata, {

5. Xenocalliphora eudyptis, 3
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7. Chrysomya rufifacies, ¥
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ocellar setae
internal vertical seta {vti}

—— prevertical seta

postorbitals external vertical seta {vte}

ocellus

ocellar triangle

interfrontalia superior orbital setae {ors}

/

inferior orbital setae {or)

lunule

3rd antennal
segment

face vibrissa (B}

Fignres 8 and 9 Schematic diagrams of head of Calliphora quadrimaculara: (8) female, frontal view,
{9) male, lateral view.
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—
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frans occiput

compound eye

parafacial
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facial ridge
interfacial membrane Jowl
gular region

epistome
post-buccal area

oral margin
pelpi
mentum

labellum (9)
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11. Pollenia dyscheres

13. Xsnocalliphora sudyptis

14. Chrysomya rufifacies

Figures 10-14 Deiails of hcad shape and setation, in lateral vicw, of males representing five cal-
liphorid genera.
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Figures 15-18 Diagrams of head structure, in dorsal and lateral view, of (15, 16) Pollenia consan-
guineg and (17, 18) P. eurvbregma.

prescutum notopleuron soutum

humerus // o ° ’( ) / pleurotergite
mesoplaural setae \F\/}{\ B ‘ lower squama
; N
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upper squama { = calypter)

L _
IR
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7~ haltere

propleuron 1 ) lappet
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°°r;”-ﬂ-,-'—~ hypopleuron
oef
0% hypopleural setae

=4

i °\ |
/& . Or hind coxa

sternopleuron

mesopleuron

fore coxa

sternopleural setae

Figure 19 Schematic diagram, in lateral view, of thorax of Calliphora quadrimaculata.
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Figure 20 Schematic diagram, in dorsal view, of thorax of Calliphora vicing, showing disposition

of setal insertions,
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epaulet

{=tegula) basicosta stem-vein costa

(21)

Figures 21 and 22 Details of wing base structure in (21)
Chrysomva rufifacies, dorsal view, and (22) XYenocalfi-
phora eudyptis, ventral view.

basicosta subcostal sclerite

{22)

suprasquamal
ridge

thorax

Figure 23 Details of squamal region of Lucilia sericata,
in dorsal view.

/ lower squama

scutellum { = calypter}
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Figure 24 Schematic diagram, in lateral view, of male hypopygium of Calliphora gquadrimaculata.
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{25)

(26)

(32}

31, 32. Calliphora vicina

29, 30, Caltiphora stygia

Figures 25-114 Diagrams of hypopygium structure in
males of Calliphoridae, comprising left lateral vicws with
{stippled) or without details of internal organs, and cerci
plus paralobes in caudal view.
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I 33. Lucifia cuprina

/ {33)

{37}

36, 37. Pollenia advena

34, 35. Lucifia sericata

40, 41. Pollenia antipodea

{39)
(38) (42) ] (43)
38, 39. Pollenia agrosa 42, 43. Paolienia atricoma
(44) E t) W{m

A4, A5, Pollenia commensurata

46, 47. Pollenia consanguinea
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V

Polfenia dysaethria

(51)

50, b1,

(53)

{b7)
52, 53. Pollenia dyscheres

(58) % {59)

58, 59. Pollenia fumosa

Pollenia fulvisntenna

{61)

80, 61. Pollenia hispida
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64, 65. Pollenia insularis

(65)

62, 63. Pollerva immanis

(63}

(69)

67
67) 68, 69. Pollenia limpida

70, 71. Pollenia nigripalpis

U (72) (73)

72, 73. Pollenia nigripes 74, 75. Pollenia nigrisquama
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PR L _a;.!.:. |
{81)
(77) 80, 81. Pollenia pernix
(78)
76, 77. Pollenia notialis (79)

78. 79. Pollenia opalina

84, 85, Pollenia pulverea

82, 83. Polignia primaeva

{83) (85)

(88)

(87)

(89)

88, B9, Polienia scalena

86, 87 Pollenia sandaraca
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94, 95. Xenocalliphora clara

96, 97. Xenocalfiphora divaricata
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100, 101.

5, . Xenocalliphora flavipes
! / )

(102, (/ //

(107)

106, 107. Xenocalliphora solitaria

104, 105. Xenocalfiphora neczesiandica
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{108)

- (110)

/

(111)
(109)
110, 111.  Xenocalliphora viridiventris

108, 109. Xenocalfiphora vetusta

(112)

112.  Chrysomya megacephala - 113, 114,  Chrysomya rufifacies
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anterior spiracle spine band posterior spiracle

(115) papilla ~ /

head A4 A5 A6

thoracic
segments abdominal segments

Figures 115 and 116 Morphology of 3rd-instar larvae of (115} Calliphora stygia and (116) Chry-
sorya rufifacies, in lateral view, with details of anterior spiracle, papilla, and posierior spiracle of
C. rufifacies.

peritreme ~

slit

spine band
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First instar (length 1.5-4.5 mm)

¢ (120)

maxillary palp
/

Second instar length 3.0-9.0 mm)
—- antenna
_—- head posterior spiracle

papillae,

mouth hock — b spine band

oral groove slit

L

(118)L

iobed spiracle peritrame

spine hand (12” (1241

Third instar (length 8.0-23.0 mm)

e

Figures 117-125 Relalive development of external structures in larva! instars of Calfiphora stygia:
(117-119) head and ¥i, left lateral view, (120-122) posterior spiracle; {123-125) posterior end of
body, caudal aspect. Scale lings represent 0,1 mm.
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. 2
130-133. Calliphora quadrimaculata P faded {132)

Figures 126-148 Diagnostic features of 3rd-instar larvae of five common species of Calliphoridae.
From left to right: head, veniral view {oral grooves omitied), dorsomedian area of spine bands 41/42
{above) and A7/48 (below); and posterior spiracle. Where iwo spiracles are shown, they represent
variants rccorded from specimens of similar size.
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134-138. Calliphora stygia

144--148,

A A A

teee vEFa aegy Fite

.
wrea TTE T

raden 1T R

aany o

TrTYer e

' Ll
e T L]

LT
L 1 . .
L 44
[T [T a AL

Lucifia sericata

-83-




TAXONOMIC INDEX

This index covers the nominal taxa of Calliphori-
dae mentioned in the text, regardless of their cur-
rent status in taxonomy. Page numbers in bold type
indicaic the beginning of a major descriptive sce-
tion, Numbers in italic type indicate pages on which
an illustration appears. Suffixed letters are used to
indicate the location of keys (k) and mention of
larval stages (1).

Abago 11
advena, Pollenia 30k, 32k, 33, 72
aerosa, Pollenia 29k, 732k, 33, 34, 37, 72
albiceps, Chrysomva 11, 58
AMENIINAE 7
americana, Somoviydg 53
angustigena, Pollenia 47
Anthracomyvia 9
antipodeq, Calliphora 49, 50

Pollenia 31k, 34, 72

Xenocalliphora 49k, 76
astrictifrons, Pollenia 29, 34,37
atricoma, Pollenia 29k, 34, 37, 72
atrifemur. Pollenia 46
aureopuictaia, Calliphora 53, 54
atronoteta, Pollenia 47

Fiilonesia 47, 48, 54, 65, 67, 76

bezzii, Calliphora 23

caesar, Lucilia 27

Musca 27
Calliphora 7, 8, 11, 21k, 47
CALLIPHORINAE 7, 21k
Chrysomya 7, 8, 11, 21k, 57
Chrysomyia 57
CHRYSOMYINAE 7, 11, 21k, 57
clara, Xenocalliphora 49k, 50, 76
cockaynet, Calliphora 23, 24
conimensurata, Pollenia 30k, 35, 72
consanguinea, Pollenia 29k, 731k, 35, 38, 46, 68,

72

consectata, Polfenia 31k, 35, 73
cuprea, Pollenia 32k, 47

P. demissa var. 37, 47
cuprina, Lucilia 9, 27k, 72

Musca 27
currici, Hemipvrellia 27
Cvanuy 11
Cynomya 11

dasyphthahna, Calliphora 23, 24
demnissa, Pollenia 10, 30k, 32k, 35, 36, 37
demissum, Sepimentum 10, 35, 36
divaricata, Xenocalliphora 49k, 51, 76
dysaethria, Polfenia 30k, 37, 73

dyscheres, Pollenia 29k, 32k, 34, 37, 46, 64, 67,
73

cnetera, Pollenia 31k, 38, 73

erythrocephala, Musca 26

Eudvpies (AVESY 52

eudypti, Calliphora 48, 51, 532

eudyptis, Xenocalliphora 49k, 51, 63, 67. 70, 77
eurybregma, Pollenia 29k, 7131k, 35, 38, 46, 66

fergusoni, Hemipyrelfia 9

Sfernandica, Lucilia 27

Havipes, Calliphora 52
Xenocalliphora 489k, 52, 77

fulviantenna, Pollenia 30k, 39, 73

Sfumosa, Pollenia 30k, 32k, 39, 43, 73

Sumosum, Sepimentimt 10, 39

Hemupyrelfia 7.9, 21k, 27
hifli, Calliphora 8, 13k, 141, 15, 22k, 25, 71 811
hispida, Pollenia 31k, 39, 73
hortona, Calfiphora 47, 48
Musca 53, 54

Xenocalliphora 13, 48, 49k, 53, 54, 77
hurroni, Calliphora 51, 32
Huttonophasia 10, 28

icelg, Musca 53, 54
immanis, Pollenia 31k, 40, 74
insularis, Pollenia 31k, 40, 43, 74

faemica, Calliphora 8
Musca 24, 25
tativertex, Pollenia 30k, 41, 74
ligurriens, Hemipyrellia 9, 27
Musca 27
limpida, Pollenia 30k, 41, 74
Lucilia 7,8, 9, 11, 21k, 27

megacephala, Chrysoniva 9, 11, 87k, 38, 78
Musca 37

Melanodexia 9, 10

milleri, Calliphora 8, 22, 23

minor, F. demissq var. 36, 37

Neocalliphora 8

neghortona, ?Calfiphora 54

neozealandica, Calfiphora 54
Xenocalliphora 49k, 54, 77

nigripalpis, Pollenia 30k, 32k, 41, 43, 74

nigripes, Pollenia 30k, 37, 42, 74

nigrisquama, Pollenia 30k, 32k, 42, 74

nigrithorax, Calliphora 8, 9

Niellia 10

nothocalliphoralis, Calliphora 57

notialis, Pollenia 31k, 43, 47, 75
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obscura, Musca 47

Pollenia 47
ochracea, Calliphora 8,9
Onesia 10, 11
Onesiomima 11
opaling, Pollenia 30k, 43, 75
oreia, Poffenia 30k, 43

Paracallivhora 8

pernix, Gymnophania 28, 44
Pollenia 10, 30k, 32k, 44, 73

Pollenia 7. 8,9, 21k, 28

POLLENIINI 10

Polleniopsis 10

primacva, Pollenia 31k, 44, 75

Prilonesia 7, 8, 10, 11, 21k, 47, 48

pulverea, Pollenia 30k, 43, 45, 75

guadrimaculata, Calliphora  iv, 8, 12, 13k, 14l 15,
22k, 23, 24, 57, 64, 66, 68, 70, 71, 81
Musca 23, 24

RHINIINAE 7
RHINOFHORIDAE 33
robusta, Calliphora 9
rudis, Pollera 10, 47
rififacies, Chrysomya 11, 13k, 141, 15, 57k, 58,

59, 65, 67, 70, 78, 79

Lucilia 38
rufipalpis, Calliphova 53, 54
rifipes, Calliphora 8, 22
Pollenia 8, 22, 24, 25

sacra, Calliphora 8
Musca 23, 24
sandaraca, Pollenia 29k, 33-35, 37,45, 75
scalena, Pollenia  30%, 32k, 38, 46, 75
Sepimentum 10, 28
sericata, Lucifia 9, 13Kk1, 141, 15-17, 19, 20, 27k,
28, 63, 64, 70, 72, 821
Musca 27
solitaria, Xenocalliphora 49k, 55, 77
stygia, Cafliphora 8, 13kl 141, 15-17, 22k, 24, 25,
26, 67, 71, 79-811
Musca 24

testaceifacies, Calliphora 9
Toxotarsus 11

uniseta, Pollenia 29k, 731k, 35, 46

varifrons, Calliphora 22

vetusta, Xenocalliphora 49k, 56, 78

vicina, Calliphora 9, 13k, 141, 15, 19, 20, 22k, 26,
69, 71, 821

viflosa, MCalliphora 24

violacea, Musca 23

virtdiventris, Xenocalliphora 49k, 56, 78
vomitoria, Calliphora 9, 26

Xanthotryxus 9
Xenocafliphora 7, 8, 10, 11, 21k, 48

ERRATA

Page v: In the cataloguing-in-publication citation,
the International Siandard Serial Number should
be 0111-5383; 8. In the cataloguing-in-publication
citation and the suggested form of citation, the year
of publication should be 1986.

Page 7: In the list of contents, the taxonomic
index is shown as commencing on page 82; this
should be page 85.

Page 21: In the key to genera, couplets 04 and 03,
the figure numbers for Prilonesia and Pollenia are
transposed (scc Fig. 11 and 12, p. 67, which are
correctly numbered).

Page 69: In Figure 20, the label “dorsocentral”
paints to the intra-alar setae; the dorsocentrals are
in fact beneath the label, between the intra-alar and
acrostichal setzae.

Page B2: In Figures !26-148, all comparable
drawings are to the same scale {omitted from
caplion).
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AK - Auckiand

BP — Bay of Plenty
CL - Coromandel
GB - Gisborne

HB - Hawke's Bay
ND - Northland

Rl — Rangitikei
TK - Taranaki
TO - Taupo

WA — Wairarapa
Wl - Wanganui
WHN - Wellington
WQ - Waikato

BR - Buller

CO - Central Otago
DN - Dunedin

FD - Fiordland

KA - Kaikours

MB — Marlborough

MC - Mid Canterbury

MK - Mackeanzie

NC - North Canterbury
NN ~ Nelson

OL - Otago Lakes

SC - South Canterbury

SD - Mariborough Sounds

SL - Southland

WD - Westland

St — Stewart Island

" Area codes and boundaries proposed by Crosby et al. (1976)
for use with specimen locality data
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