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NOTICE TO CLIENTS

This series ofreferead occasional publications hasbeen
established to sncourage those with expert knowledge
to publish comprehensive accounts of elements in the
New Zealand tauna. The series is professional in con-
ception and presentation, yet every effort is made 1o
provide resources for identification and information that
are accessible to the non-specialist.

Fauna of New Zealanddeals with non-marine inverte-
brates only, since the vertebrates are well documnented,
and marine forms are covered by the series Marine
Fauna of New Zealand.

Contributions are invited from any person with the
requisite specialist skills and resources. Material from
the New Zealand Arthropod Collection is available for
study.

Contributors should discuss their intentions with an
appropriate member of the Fauna Advisory Group or
with the Series Editor befare commencing work; all nec-
essary guidance will be given.

(continued on page 3}

HE PAANUI

Kua whakatuuria teenei raarangi pukapuka hsi
whakahauhau ki nga tohunga whai maatauranga kia
whakaatu i nga mea e paa ana ki nga kararehe o Niu
Tiireni. He aahua tohunga teenei raarangi pukapuka,
engari, ko te hiahia kia maarama ai te tuhituhi, kia
moohio ai te maria ki nga tohu o ia ngaarara, o ia
ngaarara, aa, kia whakaari i te maatauranga e paa ana
ki a ratou.

Ko sensi pukapuka Fauna of New Zealandkaaore e
paa ana ki nga kararehe, ki nga ika, ki nga maataitai
raanei. E tinc moohiotia ananga kararehe. Keirotoinga
pukapuka e kiia ana Marine Fauna of New Zealandnga
tuhituhi e paa ana ki nga ika me nga maataitai.

Tuhituhinga. Ko te tono ki nga tohunga kia tukua mai
aa koutou pukapuka. E waatea ana te kohikochinga
kararehe e kiia ana ko te Aitanga Pepeke o Actearoahei
maatakitaki maau.

Me whaakii oo koutou whakaaro ki te mema o te
kaahui tohutchu o Fauna e tika ana, ki te Etita raanei, i
mua i te tiimatanga tuhituhi,
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FOREWORD

On two previous occasions I have contributed a Foreword Lo the Fauna scrics: first, inno.
1,tomark the launching of the series, and theninno. 13 and 14 o commemorate the twenty-
fifth anniversary of Systematics Group. Inno. 211 am again celebrating, for with this issue
we introduce some changes that say, very clearly, the Fuuna has come of age.

The firsiand most obvious change is to the artwork on the cover and the title page, and
1 acknowledge the input of Robert Jahnke and Ross Hemara of Waiariki Polylechnic,
Roterua, to its creation. The choice of typography is significant: the lont, Plantin, was
popular in the 19th century, at a time when European seicntific investigation here was in
its vigorous infancy. The raranga, or basket-weave motif is Maori in both inspiration and
execulion. Itis a simple theme, but in evoking the legend of Nga Kete e Toru, the three
baskets of knowledge, it touches upon beliels about human experience and cndeavour that
have a universal context and significance. [L therefore expresses particularly well the
resolve of DSIR Plant Protection / Te Wahanga Manaaki Tupu to honour the spirit as well
as the letter of the Treatly of Waitangi by ensuring Maori participation in the work of (his
Division of the Department of Scientific and Industrial Research.

The drawing on the title page is arepresentation of the pare, or lintel, that now stands
over Lhe entrance to the New Zealand Arthropod Collection / Ko we Atranga Pepeke o
Aotearoa, [Lisno coincidence thatthe Collection snd the Faunagbear the same Maori name
— the two are inscparably related. The pare, carved by Denis Conway in the style of the
Ngati Whatua, and installed and dedicated in February 1990, is now jeined by its printed
image s a potent cxpression of the impetus towards biculural valucs.

The melusion of popular summaries in both English and Maori is a further cross-
cultural bridge, from the technical language of the European scientific subculture to the
widely understood usage of everyday speech, There are other changes o the prescntation
of the Faura beginning with no. 21, but these are relatively minor, and are cither
consequential on the new cover coneept or are introduced at the suggestion of the Fauna
Advisory Group as desirable and timely modifications.

Another major change is that DSIR Plant Protection has taken on those aspects of
Faunamanagement that up to now have been handled by DSIR Publishing in Wellington.
4 core groupol staff members has assumed responsibility for printing and promotion, and
subscriptions are now looked after by the Library at Mt Albert Research Centre. Handing-
over ol back issues, clicnt lists, and much associated material has laken place during the
latter part of 1990, and all aspects are now in place and operating smoothly. I take this
apporunitly to warmly acknowledge those staff members of DSIR Publishing who have
been instrumental in helping to establish and maintain the Fauna as an internationally
recognised series.

At this lime of creative change it is appropriate for me to reassure you — whether you
arc a contributor, subscriber, or both — that there has been no change to the guiding philo-
suphy underpinning the Fauna, spelled oul when the series was conceived some ten years
ago. This Division clearly recognises that the Fauna series is much more than a house
publication. The constitution of the Fawna Advisory Group, and the aclive and somelimes
critical participation of the members representing interesis outside this Division, guarantee
that the Fauna of New Zealand will continue 1o meet the highest standards of scientilic
documentation and editorial impartiality.

—f F Longworth
Direcior, DSIR Plant Protection
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ILLUSTRATION
Coalostomidia wairoensis, adull male,
and C. zealandica, adult female

Popular summary

The Margarodidae are one of eleven lamilies in New
Zealand of (he plani-sucking scale insects. Two subfami-
lies are represented, one by the introdoced cottony cushion
scale {and, in quarantine only, the Scychelles seale), and
the other, the giant scales, by ten native species. These
latler are all lest-lormers, (hat is, they secrele a protective
external coating which varics in texture and appearance
from species to species. No Maori names are known for
any of these insects.

The cottony cushion scale, which is believed to have
criginated in Australia, was for a time a serious pest in
citrus orchards and gardens. It was brought under control
by introducing one of its natural predators, a species of
ladybird beetle, and is now a relatively uncommon pest in
New Zealand.

The nattve specics of Margarodidac in New Zealand are
associated with native trees and shrubs. Most of them are
hast-specific, and have a long history of evolution in
association with their particular host plants. They play a
significant role in forest ccology: the sugary scerction
produced by the feeding stages is at times sufficiently
abundantto provide nourishment for the bacteria and fungi
that break down forest-floor litter, for bees, wasps, and
other insects, and even for birds. The honeydew produced
by one species associated with the trunks of southern beech
trees is harvested by foraging bees to make “foresthoney’,
which has considerable export value.

A sooty mould coating the trunks of host irees such as
beech, manuka, and kanuka is often the most obvious
indication of the presence of margarodid scales. On closer
inspection long, thread-like extrusions —one from the test

He whakapotonga ma te marea

Ko te Margarodidae teetahi o tc tckau ma tahi whaamere
o nga Aitanga-a-pecpeke ngote rakau ¢ noho ana i Niu
Tiireni nei, aa, ¢ kiia ana he Unahi. E rua nga whaamere-
iti ¢ kitea ana ki konei: no cetall whaamere-iti te Unahi
Pera, Aahua Huruhuru hoki me e Unahi Seychelles (kei
roto anake teenci i te paauna mo nga kararehe e uru hoou
mai ana ki tcenei whenua); no teelahi atu whaamere-iti
tckau nga tuumomo unahi ¢ kiia ana he Unahi Nui Rawa.
He test-formers katoa eenei, araa, ka puta mai i a raatou he
kiri aupuru; he aahua kee le kiri aupuru o ia tunmomo
unahi. Kiihaii kitea he ingoa Maaori no cenei ngaarara.

E ai ki te koorero, no Ahilereiria te tilmatanga mai o to
Unahi Pera, Aahua Huruhuru hoki; no teetahi waa he
nanakia ia kei rolo 1 nga kaari me nga uru raakau aarani,
reemana hoki. Na te maumai i toona hoariri, he reiri-paate
te ingoa Paakchaa, ka mate te nanakia nei. Inaaianei,
kaaore ¢ kitea nuitia ana i Nio Tiireni.

Ko nga tunmomao Margarodidae tupu o teenci whenua
cnoho anakei rungaingaraskau Maaori. Kotahiteraakau
kai 1o leenei Tuu ngaarara, kotahi kee atu te raakan kai o
tceraa. E hia miriona tau te noho o nga tuupuna o ia
ngaarara, o iangaararaitoona ake raakau. Hetaketoraalou
i 1& hauora o te ngahere; 1 a raatou e kai ana, ka pulamai i
araalou he huka, aa, ka nohoia taua miere e nga hekaheka
me nga bacteria e kaineiingaolaola i raroingaraakauo
tc ngahere; ¢ kainga ana hoki lang honi ¢ nga pil, ¢ nga
waapu, ¢ nga aitanga-a-peepeke, e nga manu hoki. Kot
huka i puta mai i teetahi momo unahi ¢ noho anairungai
nga tawal € tupu ana i Te Wai-pounamu ¢ kohia anaenga
pii hei mahi honi. Ka hokona ana ki nga whenua o taa-
waahi, aa, he nui & utu.
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of each immature scale, and with adropletof honcydew on
the end —are also distinctive. Another conspicuous signof
giant scales are the clusters of white cocoons of the male
pupae of some species,

The adult males are usually [ully winged, dark red,
rather fly-like inscets lacking mouthparts, and hence short-
lived and not easy to find. Their principal purpose in life
is to find and mate with the wingless females, which look
like large, pink lozenges with legs and may be found
crawling on the forest floor or on the bark of rees during
summer. Some margarodids have no known male stage.

The life history of margarodid scales is marked by rather
dramatic changcs in appearance undergone between the
various stagcs, in both sexes. Some of the life slages are
very simple in body structure, and oflfer few readily visible
clues to their identity, The study of these scales conse-
quently requires examination of microscope slides.

Dilferences in the appearance and disposition of minute
struclures such as porcs and hairs may be critical in deter-
mining identity from morphology, and this is a task for the
specialist. Asourunderstanding of margaredid classifica-
tion improves, however, some reliance may be placed on
biological indicators of identity that canbe used by the non-
specialist, such as the host plant — or the siic on the host
plant — from which a specimen was collected.

Ko te mea whakakite i eenel Unati Margarodid ko e
pun-hekahcka aahua awe kaapara kei ranga i nga tawai, 1
nga maanuka, i nga maanuka rauriki hoki. Mena ka aata
tirohia, ka kitca nga tarcte, araa nga miro ¢ puta mai ana i
iaunahi, iiaunahi punua. He koopata honi keinga pitopito
tarete nei. Koia anoo te 1ohu o eenel tuumomo Unahi.
Teera anoo teetahi tohu; ko nga raapol kovhanga, zahua
maa, o nga riha o cctahi i Unahi.

To te pakeke taane he ngaro whai parirau, aghua koo-
koowai te kara; he oranga poto toona i te mea kaaore kau
toonawaha; e uanahoki wekite, Kotanamahi, he whaiwhai
wahine moona; ko tana wahine he ngaarara parirau-kore,
he piki Le kara. Kua whai waewae, aa, ka ngoki haere i 1e
whenua, 1 te kiri raakau raanei, i te raumati. Kaaorc anoo
kia kitea he taane no eetahi tuumomo unahi.

T toona oranga, ka huri keete aahua o te Unal Margaro-
did taane, wahinc hoki, I ectala waa Kaaore ¢ rere Kee te
aahua o leenel, o teenel mumomo Unahi. Ma te tirohanga
maikarakoroapu ka moohio ai,

Teenaa pea, ko te ashua me te Lakoto o nga huruhuru e
nga putaputa kiri nga ohu e moohiotia ai nga lummomo
unahi. He mahi uaua, he mahi tohunga teenei. Ma te piki
ake 0 o Ladlou maalauranga ki nga tohu o ia unmomo —
kote raakau, ko le waahi raanei o le raakaue nohoia ana—
ka ngawaan ai leenei mahi,



ABSTRACT

The endemic New Zealand coceoid genera Coelostomidia, Platycoelostema, and
Ultracoelostoma arc rovised. Four new specics arc described, and six species are rede-
scribed, with designation of lectotypes as necessary. The immalure [emale life stages ol all
ten species and the male stages of five are deseribed and illustrated. The adult females and
[irst instars of two inlreduced species of feerya are described. Keys are given to all life
stagesof the endemic genera. Thelifehistorics of Coelostomidia wairoensis(Maskell) and
Ultracoelostoma brittini n_sp. are described and illustrated. Brief surnmaries are given of
the classification of the Margarodidae, their economic importance, biology, life history,
host-plant associations, and collection and mounting technigues. Work donc on this group

in New Zealand is reviewcd.
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INTRODUCTION

There are eleven families of Coccoides in New Zealand.
The earliest work on this group was done by W.M. Maskell,
who between 1879 and 1898 described over 300 new
species of Homoptera from around the world, mostly scale
insects from New Zealand. In their catalogue of Maskell’s
Homoptera, Deitr & Tocker (1980) listed the localities of
the Maskell type specimens and gavedetails of his species-
group names as well as including biographical details.
Maskell's interest in the then new science of microscopy
mecant that he was well ahead of his contemporarics in
describing species from slide mounts of specimens. Al-
though they were not stained and had other deficiencies in
mounting technigues (Ferris 1957), many of them can still
be used today. Fortunatcly Maskell also preserved dry
material, butitrmust beremembered by coccidologists who
use this unmounted material that he was less than methodi-
cal about keeping specimens collected on separate days or
from different localities in different boxes. However,
Maskell was before his time in recognising thal immature
and male stages werc alsoimportant to the taxonomy of the
coceoids.

Since Maskell, the lew taxonomic treatments of the New
Zealand scale insect fauna include Hoy's (1962) revision
of the Ericcoccidae, Reardsley’s (1964) paper on the
Phenacoleachiidae, Green's (1929) comments on the
Ortheziidac, Williams & DeBoer's (1973) contributionon
the Pseudococcidae, Emms’s (1983) thesis on the Leuc-
aspidinae, Brittin's (1935) paper on Margarodidae,
Dumbleton’s (1967) paper on Ultracoelostoma, De Boer
& Valentine's (1977) taxonomic reatrnent of some dias-
pidid species, Lambin & Kosztarab's (1976) paper on
Solenophora, and most recently Cox's (1987} extensive
revision of the Pseudococcidac. Other systematic work on
New Zealand coccoids has often been included in treat-
ments of world genera, such as Mormison's (1928) revision
of the Margarodidae, whichincluded the thenknown fauna
from New Zealand, Morrison & Morrison’s (1922, 1923,
1927)redescriptions of coccoid and astcrolecanoid species
described by Maskell, and Russell's (1941} revision of the
Astcrolecaniidae.

A checklist (Wise 1977) of some of the Hexapoda of
New Zealand included the Coccoidea, and a summary of
the litcrature pertaining to the New Zealand members of
this superfamily was given by Deitz (1979).

Apart from the introduced monophlebine species feerya
purchasi Maskell and I. seychellarum (Westwood) (the
latter recorded as occurring in New Zealand, butso faronly
intercepted in quarantine}, all species of Margarodidae
found in New Zcaland are test-formers belonging to the
subfamily Coclostomidiinae.

Native margarodids are frequently encountered on a
varicty of trecs, especially Nothofag us and Podocarpaceae.
Adultfemales, which are wingless and look like large, pink
mealybugs, may be found crawling on the forest floororon
the bark of trees during the summer months. The winged
males are large, have dark red bodies, and are often caught
in Malaise traps. More obvious, however, are the festoons
of white cocoons of the male pupae on Leptaspermim and
Kunzea (Coelostomidia wairoensis) and Nothofagus spp.
(Ultracoelostoma assimile and U. brittini). The waxy
white tests ol the second and third instars of several species
are 1o be found throughout the year on or under bark, in
amongst the moss layer on trees, orin the axils ol branches
and twigs of a varicty of trees. Large amounts of sooly
mould on the trurks and branches of Kunzea ericoides can
indicate the presence of immature stages of C. wairoensis,
just as a characteristic covering ol sooty mould on the
trunks of beech trees (Nothofagis) is caused by secretion
of honeydew by the immature stages of U. brittini.

In the New Zealand fauna, the [emales of {ltracoeio-
stoma, Coelostomidia, and Platycoelostoma have four
stages. Males have not been found in Platycoelostoma, but
in the other 1wo genera there are [ive male stages, The first
instars have well developed legs and antennae, but the
second- and third-instar females and the second-instar
males occur inside a Lest and have reduced legs and anten-
nae. However, the numbers of selae, spines, pores, and
hairsincrcaseafter eachmoult, and in Ultracoelostomathe
anal end becomes more sclerotised with the advancing age
of each immalure test-inhabiting instar,

The texture of the test varies from thick and resinous in
Ultracoelostoma spp. and Coelostomidia zealandica to
thin and powdery in C. pilosa, and elastic and papery in
Platycoelostoma. The adull female of Ultracoelostoma
species remains inside the test with reduced legs, mouth-
parts, and antennae, whereas the adult females of Coelo-
stomidia and Platycoelostoma emerge from the test of the
previous stage with well developed legs and zniennae, bul
without functlional mouthparts. The prepupal or third-
instar males of Coelostomidia and Ultracoelostoma are
superficially similar 1o adult females of Coglostomidia
spp.. but are smaller and have fewer antennal segments. On
slide-mounted specimens there are Lwo pairs of outpush-
ings of the derm near the second pair of legs which later
develap into the wing and hamulohaltere buds of the pupa.
Adull males are usually fully winged.

Exceptfor Ultracoelostoma britting, which is important
for the honey indusiry, the endemic species of New Zea-
land Margarodidae arc of no economic importance. Since
the 1960s U. brittini has been of interest to New Zealand
beckeepers because the honeydew that it secretes is har-
vested by bees tomake *foresthoney’. This honeydew also
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is an important component in the ecology of southern
beech lorests (Moller & Tilley 1987).

Eurlier literature on the New Zealand Margavodidae is
patchy, comprising Muskell’s descriptions, Morrison &
Morrison’s (1922, 1923) redescriptions of the Maskell
Lype-species, and Morrison’s (1927, 1928) broader work
dealing with Margarodidac, plus papers by Myers (19223,
Green (1929}, Brittin (1935, 1936), and Dumbleton (1967).

The first margarodid Lo be described from New Zealand
was lcerya purchasi (Maskcll 1879). Fernald’s world cata-
logue of Coceidac (1903) listed Icerya seychellarum as
eccurring in New Zcealand on the basis of a paper by Mas-
kell (1897) in which he identificd some coccoids sent 1o
lim by Keebele [rom China and Formosa. From 1881 tothe
1920s there was a flood of literature relating to [, purchasi
as acitrus pestand the search for and discovery in Australia
of its biological control agent Rodolia cardinalis Mulsant.

Anendemic New Zealand margarodid was described for
the first time when Maskell (1880) ereciled the genus
Coelostoma for the single specics zealandica. The name
Coelostomidia was proposed by Cockerell (19003, as
Maskell’s proposed generic name was preoccupied. Mor-
rison & Morrison (1922) redescribed C. zealandica, and
provided adiagnosis of genus Coelostomidia. Inalater de-
tailedrevision ol the Margarodidae, Morrison (1928) listed
Lwo maore species in this genus, pilosa Maskell (1891) and
waircensis Maskell (1884), Cockerell (1902) and Fernald
(1903)had earlier lisied these three species, Fernald adding
host records. Another species, C. montana, was added 1o
Coelostomidia by Green (1929). Detailed descriptions of
theimmature stages of these four specics and notes on their
life history were given by Brittin (1933), but no keys or
detailed diagrams were included.

The genus Ultracoelostoma was first desenbed by
Maskell (1890} from "“Fagus” in the Reefion district of the
South Island, as Coelostoma assimile. Cockerell (1902)
established the subgenus Ultracoelostorma on the basis of
the absence of legs and reduction of unlennae in the adult
{emale, and this was supported by Mortrison & Morrison
(1922). Brittin {1935) considered that U. assimile should
be retained in Coelostomidiabecausc of the presence of leg
rudiments in the adult female, the great similarity between
the intermediate stages and adult males of Coelostomidia
and Ultracoelostoma, and because the tests of U. assimile
and C. zealandica arc almost indistinguishable. The great
variation in the degrec of atrophy of legs and mouthparts in
different populations of U. assimile confirmed Brittin’s
{1935) opinion that the criteria of presence or absence of
legs used by Cockerell and Morrison toestablish a separate
genus was insubslantial, but that there were probably
distinct ‘varieties’ within this genus. Dumblelon (1967)
suggested that these varieties may indicate the presence of

oneormore specics onNothofagus, and herecorded lorthe
lirsitime a species of Uitracoelostoma on Dracophyllum.
The only differences he could find o separatc this species
from the populations on Nothofagus were in the length of
the larsal claw and, in life, the smaller and more elongate
Lests. A study of the morphology of &/, assimile supported
Brittin’s assertions (Oliver 1975).

There is undoubtedly much variation in the degree of
atrophy of legs, mouthparts, and antennae as well as in the
numbers and distribution of pores and sctae on the dermal
vestiture in Ultracoelostoma and Coelostomidia, bulon the
hasis of the characters exhibited in the anal region of these
insects, as well as other characters, it is my opinion thal
these two genera should be maintained,

The genus Platycoelostoma was established by Morri-
son & Morrison (1923) for one species, compressa, {irst
described as Coelostoma compressum by Maskell (1892).

Amajor purpose ol this work is Lo redescribe the species
Inown from New Zealand, including their immature and
male stages, and to provide life history information for two
representative species in different genera,

MORPHOLOGY

Adult female (Fig. 1)

Body shape varics according o where the females live,
Coelostomidia, Platycoelostoma, and Icerya are mobile,
and their body cuiline is more or less elongate 10 oval and
clliptical in eross-section. Ultracoelostoma, owing to its
enclosure in a test, has a globular shape. Margarodids are
gianis among the Coccoidea, 1.5-35 mm in length (Morri-
son 1928). The New Zealand species vary between 1.6 mm
and 15 mm in the adult female.

The antennae are much shorter than the body, and vary
from ten or eleven well defined cylindrical segmenis to a
conical form comprising five or six segments. The apical
segmenl is usually longest, and bears a number of thick-
ened hairs; other segments may also bear one or two such
hairs. There is usually a large pore on the sccond scgment.

Legs or their vestiges are usoally present, When fully
developed they are large, but shorter than the body. The
coxa and rochanter are quadrate or triangul ar; the trochan-
ter bears from four to ten pores on cach face and a long seta
on its lower edge, or may lack both porcs and seta. The
fermur is usually clongate, stout or slender, with fine hairs
dorsally and sometimes spine-like hairs ventrally. The
tibia is usually longer than the femur and has many stout,
spine-like setae on the lower face. The long, one-seg-
mented tarsus has a single claw at the apex; this is curved
and tapered, often with a denticle near the tip and with a
variable number of digitules arising from the base. The
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digitules may beknobbed and extend beyond the claw apex
or blunt or poeinted and not reach the claw apex. Ulira-
coelostoma species have the legs reduced tocones, though
retaining all segmentation, and the claw and digitules
variably reduced.

The cone-shaped beak, or labium, has three scgments; it
varies in shape from short and stout with a blunt tip to
elongate with an acute tip, and in the number and shape of
hairs at its apex. When the beak is absent, its position is
indicated by a thickened area in the cuticle, a selerotised
veslige, or a group of hairs.

There are two pairs of thoracic spiracles, with the open-
ing surrounded by a round or oval chitinisedrim. The spir-
acle opening often has a cluster of complex dise pores and
minute pores, and the atrium sometimes has a group or
band of complex disc porcs, and sometimes minule pores,
al its inner opening. A chitinised plate or bar extends
inwards from the rim. The abdominal spiracles arc smaller
and simpler, and occur on the venter or margin of the body.
The number of abdominal spiracles varies from two to
eight, with or without associated complex dise pores and
minute pores.

The derm is mostly membranous and without sclerotisa-
tion in the New Zcaland species, but bears pores, setac,
cicatrices, spincs, and hairs of varions types and arrange-
ments, These are mostly distributed randomly on the head
and thorax and in rows on the abdomen, but in/cerya pores
also occur in the form of an ovisac band inmanure fermales.
Derm pores secrete wax and other substances; they vary in
shape and number belween species, but are of live main
types, as follows. Simple pores have a sclerotised rim of
varying thickness and a clear or granular intedor, and have
a rcgular outline. Complex disc pores are flat, circular
pores made up of from twotosix internal loculi surrcunded
by aring of smallerloculi, in tun sorrounded by a chitinised
ring. Simple disc pores are similar to the complex disc
pores and have from two to five loculi, but lack the rim of
outer loculi. Open-centred pores have an outer ring of
loculi, and are flat in Platycoelostoma but deep and eylin-
drical in Jeerya. Minute pores donot have a chitinised rim
nor regular loculi, but have irregular internal slits, Cicatri-
ces appear as large, simple pores usually with an irregular
outline, mostly on the ventral surface. Sctae are cuticular
structures with a definite articulated, chitinised collar,
which varics from flat and circular 1 high, tapering, and
cylindrical. The setac vary m shape from thin with a
pointed Lip to short and thick with a tapered, blunt, or
expanded tip. Derm hairs are attached directly to the derm,
without a basal collar. They may be [ine or thick, tapered
orclavate at the tip, and varyin length. Spines are like derm
hairs inhaving no basal collar, but are stout and cylindrical
with tapered or clavate tips.

The anal tube shows much variation in its shape, lobes,
pores, hairs, and sctac. Itis usually apical to subapical, but
in feerya it is dorsal, Even if it is simple in struciure, an
inner chilinised ring is present.

Intermediate stages (2nd and 3rd instars) (Fig, 2}
Second- and third-instar females of Jreryaresemble adults,
but lack an ovisac band. In all other New Zealand species
they are immobile and enclosed in a test which is variable
in structure and shape, usually globular, ovoid, orelongate.

fcerya has Tully developed legs, Coelostomidia and
Ultracoelostoma havereduced legsretaining all segments,
and in Platycoelostomathe legs are small dermal protuber-
ances with pores, setag, and reduced claws and digitules. In
Icerya, Coelostomidia, and Ultracoelostoma the trochan-
ter has a long scta on the posterior edge and from three o
five sets of pores on cach face. The claws and digitules are
fully developedinfeerya butreduced to varying degrees in
Coelostomidia and Ultracoelostoma. Anlennae are fully
developed in Jeerya bul reduced to varying degrees in the
other three genera. Thoracic and abdominal spiracles arc
associated with various numbers of complex pores, and
minute pores which increase from the second Lo the third
instar, The beak and its chitinous supports are present, but
show little variation. Pores, selae, spines, modified spines,
cicatrices, and derm hairs are present. The derm shows
various degrees of sclerotisation, mostly on the last abdo-
minal segment, which bears distinctive seis of pores, setac,
cicatrices, and derm hairs.

The anal tube is well developed, and varies in the number
and type of derm hairs and pores within it and the presence
or absence of lobes and thickened arcas.

First instar (Fig. 3)
The body is usually clongate to oval and the derm mem-
branous; Ultracoelostoma species have chilinisation on
the last abdominal segment. The six- or seven-segmented
anlennae are usually stout, with a porc on the second
segmenl and thick selae on the last, sometimes also on the
penultimate segment or on others, as in Platycoelosioma.

The legs are well developed. The wrochanter has from
two 1o [our pores and a long seta oneach face, and theclaw
has a varying number ol knobbed digiiules and sometimes
a denticle. The sefae on the legs are usually fine with
pointed tips. The beak may have two or three segments; it
is conical with a blunl or acute tip, and bears various
numbers and types of hairs. There are two pairs of thoracic
spiracles and from two to eight pairs of abdominal spir-
acles, all with or without pores,

Setae,derm hairs, and spines are present in varying nun-
bers, shapes, and sizes; there is usually a pairoflong caudal
setac, and {cerya has many long marginal setac as well.
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Thelast abdominal segment is most distinctive in its dis-
rribution and type of sctac, spines, modified spines, pores,
and derm hairs in Coelostomidia and Ultracoelostoma.
From one 1o three cicatrices are present. The anal lube may
be simple or complex; if complex, it bears bands of pores.

Adult male (Fig. 4, 5)

Terminology in this section follows Theron (1958). Male
Margarodidac arc large and robust in comparison with
males of other famities of Coccoidea. They have an elon-
gate body, no mouthparts, an expanded thorax with much
heavy chilinisation, wings with a strong anterior costal
complex and one or two smaller faint veins, and a well
developed penis sheath as in other coccoid families. Males
ol Ultracoelostoma and Coelostomidialack the fleshy lal-
cral projections on the abdomen found in other tribes, such
as Iceryini.

Venter. The head is membranous cxcept for a mid-
cranial ridge which joins the pre-ocular ridge and the pre-
oral ridge. Pores, setae, and hairs are sparse. The non-
functional mouth is a simple ring. The anlennae are almost
as long as the body and usually ten-segmenited, with Lhe
first two segmenis slout and the restcylindrical or (Jcerya)
bilobed, with either short, stout or long, slender setae
arranged i no particular order, exceptin{cerya where they
are in whorls on each lobe. Thickened sctac arc present on
the terminal segment and sometimes on the other seg-
ments. There are compound cyes with facets in various
shapes and numbers, and a pair of occlli.

The prothorax has a long, medial sclerotised ridge (the
remains of the prosternum) and a long, sclerotised lateral
ridge (the cervical sclerite) joining the pleural ridge, 1o
which Lhe [irst coxae are attached, The mesothorax has the
foremost spiracle anteriorto theepisternum, which appears
as asclerotised bulge laterally. The mesothorax consists of
the basisternum, which has marginal ridges not fused to
one another in the middle, and a sclerotiscd internal furca.
The precoxal ridges of the second pair of legs form the
posterior boundary of the mesothorax. The metathorax has
plcural ridges, to which the third pair of legs are attached.
The posterior thoracic spiracle is situated anterior to the
coxae ol these legs. Setae, hairs, and pores are sparse. The
legs are long and slender, the coxa js triangulate, the
trochanter has three or four pores on each face and a long
hair, and the femur, tibia, and tarsus have many slout,
bifurcate, short hairs. The tarsus is distinctly two-seg-
mented, and the claw may have a denticle and varying
numbers of knobbed digitules at its base.

The abdomen in Ultracoelosioma and Coelostomidia
(unlike fcerya) has no areas of sclerotisation except for the
penis sheath. Mostly there are seven bands of pores and
selae; cylindrical tubercles are absent. There are two or

three pairs of spiracles in Jeerya, but Coelostomidia and
Ultracoelostoma have seven pairs. The penis sheath usu-
ally has a broad base and a rounded apex, which is often
bifid. Venirally there is a broad slit for extrusion of the
penis.

Dorsum. The head is membranous except at the begin-
ning of the mid-cranial ridge and the postoccipital suture
separating the head from the thorax, Pores, setae, and hairs
arc present though sparse on the head.

The prothorax is membranous except for the pair of lon-
gitudinal sclerotised ridges representing the post-tergite.
The mesothorax has the prescutum, sculum, prealares,
scutellum, posmotum, and mesoposmotim sclerotised,
with membranous arcas between prescutum and scutum.
The scutellum is separated from the scutum by an invagi-
nated, V-shaped ridge which has two membranous areas.
There is a large membranous area between the scutcllum
and mesopostnolum, and laterally are the tcgulac and
axillary sclerotisation of the wing articulation and exten-
sions of the postnotarn. There arc very few pores and setae
except at the edges, and even there they are sparse. The
metathorax has a small sclerite 1o which the hamulohal-
teres are attached and small sclerotisations representing the
metapostnotum. Sparse pores and setae are present.

The wings, a single pair, are lightly infuscate in Coelo-
stomidia and Ultracoelpstomabut darker infcerya. Vena-
tion is reduced 1o a thickened anterior band - the costal
complex —and afaint diagonal vein which fades out before
itreaches the wing margin. There arc also two folds which
appear as uncoloured lines. The hamulohalteres are well
developed, leaf-like, broad, and have from two to six cur-
ved, knobbed setae at the apex.

The abdomen has no sclerotisation except for the penis
sheath. Cylindrical tubercles are present or ahsent; pores
with from (hree Lo six obscure internal loculi, minute pores,
derm hairs, and selae of various sizes and shapes are
present on some segments and absent [rom others.

In general, the males of both Coelostomidia and Ultra-
coelostoma are closer in their degree and form of scleroti-
sation to males of the iribe Monophlebini than to those of
Margarodinaeor Steingeliinae as studied by Theron (1958).

Pupa (Fig. 6)
Information i available for Coelostomidia and Ultra-
coelastomaonly.

The body is broadly elongate. Antennae are indistinctly
ten-segmented. The legs have obscure scgmentation and
short, stout setae. Thoracic and abdominal spiracles arc
present, but lack associated pores. The wing and hamulo-
haltcre buds arc dorsad.

Setac may be clongate, fine, and pointed, but on the
abdomen, especially on the last veniral segment, they are
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stout, slender, and knobbed. Derm hairs may be fine and
slender or stout and blunt. Complex disc pores occur in
varyingnumbers, mostly on the venter, and simple pores of
two sizes arc present. An outpushing of the derm on the
tenth segment forms the penis sheath. Caudal setae of
various lengths are present.

Prepupa (Fig. 7)
Information is available for Coelostomidia and Ultra-
coelostoma only,

The body is broadly elongate. The antennae are nine-
scgmented; a pore is sometimes present on the second
segment, an¢ thickened sctae arc present on the terminal
segment and sometimes on others.

The legs are well developed, with the coxa and trochan-
Ler triangulate. The trochantcr has pores and a long seta on
the ventral side, and there are some spine-like sctac on the
lower edge of (he tibia and tarsus. The claw either has or
lacks a denticle, and there are one or two pairs of digilules
which arc knobbed or acute and either extend beyond the
claw apex or do not reach it. Well developed mouthparts
are absenl, bul there is ofien a sclerotised vestige of the
beak and 1ts hairs remuining. The wing and hamulohaltere
pads on themargin of the dorsurn appear, on slide-mounted
specimens, as outpushings of derm which lack setae or
pores. The thoracic spiracles have two or three associated
pores, but the abdominal spiracles have none. Complex and
simple disc porcs, simple pores, cicatrices, and minute
pures are present.

Setae are finc and slender; derm hairs are mostly fine,
pomted, and of two sizes, some thick and blunt. The anal
tube is only lightly sclerotised, often with pores and hairs.

CLASSIFICATION OF SCALE INSECTS

The classification of scalc inscets is controversial at pres-
ent, and this is reflected in the nominal status of both the
group and its divisions. The scale insects are regarded by
some authorities as a superfamily —the Coccoidea—within
the Homoptera (Morrison 1928, Balachowsky 1942, Bora-
tynski 1970, Miller 1984), but by others as a suborder, the
Coccinea (Borchsenius 1950, 1958, Pesson 1951, Boden-
heimer 1952, Obenburger 1957, Koteja 1974, Quayoom &
Khan 1974, Danzig 1984, 1986, Kosztarab ef al. 1990),
The former view is followed here.

The superfamily Coceoidea (scale insects) comprises
about 6000 specics in some 800 genera {Koszlarab &
Kozar 1988) and 15-22 families, depending on the classi-

NaoTte. Representative examples of dermal structures and anal
tubcs are illustrated in Fig. 8.

fication system followed, Aphids and scales are generally
regarded as being sister groups in a monophyletic group —
the Aphidiformes {Schlec 1969) or Aphidomorpha (Hen-
nig 1981) — basexd on seven synapomorphic characters of
coccoid and aphid wings. More recent comparisons of
additienal morphological characters of coccoids and aphids
{c.g., Theron 1958, Beardsley 1968, Boratynski & Davis
1971) have strengthened this sister-group concept.

The systems of coccoid classification used before clad-
istic concepts became generally accepted were based on
degrees of specialisation and on the possession of primitive
characters by different groups of scale insects. Often the
classification has been quite arbitrary, and has caused
confusion in the study of taxonumy, phylogeny, and evo-
lution of scale insects and the interpretation of their rcla-
tionships with ather insect groups.

Hennig's (1981 ) methods of phylogenetic analysis made
ahuge impact on the classificalion of scale insects and the
interpretation of their phylogeny and evolution. These
methods atternpted to identify both primitive and derived
characters within and between inscet groups and o analysc
them in an objective way, often with the aid of computer
packages.

Early workers, and some of their more recent followers
(MacGillivray 1921, Silvestri 1939, Bodenheimer 1952,
Borchscnius 1958, Koteja 1974, Danzig 1986) divide the
scale insects into two groups, one containing the Mar-
garodidae, Ortheziidae, and Phenaceleachiidae, and the
other allremaining families. The former group was named
Archacococcoidea (= Palasococcoidea; Borchsenius 19500
by Bodenhcimer (1952) and Borchsenius (1930). Koleja
{1974) and Danzig {1986), who regard the scale insects as
asuborder (sce above), gave these two groupings the taxo-
nomically valid names Orthezioidea (= Archaeococcoidea
in the sensc of Borchsenius) and Coccoidea (= Neococcooi-
dea of Borchsenius) respectively. To avoid confusion, 1
will be following Miller (1984) in using the informal
tenminology ‘archacococcoids'and ‘neococcoids’ for these
groups.

Bodenheimer (1952) and Borchsenius (1938) treated
each of thesc two divisions of the scale insccts as mono-
phyletic. However, onthe evidence of anumerical analysis
of morphological fealures of the males, Boragmski &
Davis (1971)concluded that the archaeococcoids are para-
phyletic and the neococcoids polyphyletic. Koteja (1974)
rejected a polyphyletic origin for the neococcoids on the
grounds of lemale mouthpart morphology. Miller &
Kosztarab {1979 consiructed a phylogram based on Bora-
tynski & Davis (1971) which showed thencococcoids tobe
diphylctic. A polyphyletic origin for the neococcoids was
postulated by Brown (1977) on the basis of coceoid chromeo-
some systems, but this was questioned by Nur (1980), who
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on similarly derived evidence proposed strongly that they
are monophyletic. Danzig (1984, 1986) also propose a
monophyietic origin for the neococcoids.

Morrison (1928) divided the Coccoidea inlo two groups.
One included the familics Ortheziidac and Margarodidae,
and was based un the presence of abdominal spiracles and
compound eyes in the male, both primitive conditions, The
second group included all other coccoids.

The presence of abdominal spiracles, although useful
for the casy recognition of certain familics, is not an
appropriale characler for the diagnosis of a major scale
Laxon in accordance with the principles of Hennig (1966,
and Miller (1984) considers that this has causced problems
in the interpretation of the basal portion of the phylogenetic
tree for the Coccoidea.

A cladistic analysis of the Margarodidae and rclated
groups by Miller (1984) uscs other features, such as char-
acteristics of the anal region, mouthparts, life history, first
instar, adult morpholegy, sperm, symbionts, and gender
determination mechanisms. The resultng cladogram is
compalible with the classificalion systems accepled by
most coccidologists today, including mysclf.

In Miller's interpretation the seale inscets have two
divisions, the family Matgarodidac and its sister-group
containing ail the other familics. Miller refiers o this latter,
more derived group as ‘neococcoids’ (which include the
Phenacoleachiidae and Ortheziidae), and divides them inlo
lecanoids and diaspidoids. The Margarodidae thus remain

as the only [amily in Miller's archaeococcoid group.

Evolution of the scale insecis

Margarodidac have the greatest assemblage of pnmitive
characters of any of the Coccoidea, and are therefore of
considerable significance in the interpretation of the age
and evolution of the group.

Before the discovery of many ol the coceoid [ossils now
known, Borchsenius (1958) postulated that scale insects
must be very ancient, perhaps originaling in the Devonian
and separating into eleven groups [rom the Carboniferous
to the Permian. On the basis of their specialised morpho-
logy, association with gymnosperms, predominantly trop-
ical distribution, and presence of many primitive groups in
all areas of the globe he suggested that they were present
belore the break-up of the major land masses in the Juras-
510,

In his phylogenctic analysis of the Insecta, Hennig
{1981} reviewed the existing coccoid lossils. He refluted
Borchsenius’s (1958) concept of a very ancient origin {or
the coccids becausc fossils belonging o the stem group
Aphidina + Coccina (in the sense of Hennig) have been
found from the Upper Permian, before the evolution of the
scale insects.

Other coccidologists have associated Lhe ongin of the
scale insects with (he angiosperms and the Cretaceous
{Hoy 1962, Danzig 1986). The recent discovery in Lower
Cretaceous deposits of [ossil Margarodidae which are mor-
phologically very close to the extant genus Matsucoccus
{Koteja 1988) suggests an carlier onigin of the scale insects.

CLASSIFICATION OF THE MARGARODIDAE

Margarodidae arc the largest of all the Coccoidea, varying
m length from 1.5 mm to 35 mm. The family name Mar-
garodidac was first proposed by Morrison (1927), who
bascd it on the genus erceted by Guilding (1829). This
genus fitted Morrison’s concept of the group which he
characierised by the presence of abdominal spiracles and
compound eves in the male.

Miller’s (1984) cladistic analysis shows that the Mar-
paradidae are monophyletic, exceptfor Piryococcus (which
may belong to the neococcoids), and is essentially consis-
tent with classifications aceepted by most coecidologists.
Itconforms with Morrison’s (1928)naming of five units of
the Margarodidac — the subfamilies Margarodinac, Mono-
phlebinae, Coelostomidiinae, Xylococeinae, and Stein-
geliinae ~ but differs in details of placement of certain
genera to other subfamilies.

A preliminary cladistic analysis (Morales, in press) has
also shown the Margarodidae to be monophyletic.

Subfumily Coelostomidiinae

Morrison (1928) considered the Marchalinini 1o be the
tribe most similar to the Monophichinac and to provide a
Jink between them and the Coelostomidiinae. Koteja (1974)
stated, on the basis of mouthpart morphology, that the
Coelostomidiinae could be alink between Monophlebidae
and Porphyrophoridae (i.c., the family including Neostein-
gelia, Matsucoccidae, Xylococcidae, Kuwaniidae, and Por-
phyrophoridae). Heregarded the Monophlebinae as being
more primitive than the Coelostomidiinae, which m mm
arernore primitive than theremaining groups in the archaeco-
coccoids excluding Phenacoleachia.

Miller's (1984) analysis shows that the subfamily Coelo-
stomidiinae is nol monophyletic, and suggests that the
Margarodidae could be divided according to the distribu-
tion of the genera, i.e., a Gondwanan group comprising
Coelostomidia, Ultracoelostoma, and Monophlebinae, and
aL.aurasian group comprising Xylococeini,Neosteingelia,
Kuwania,Steingeliinae, Matsucoccus, and Margarodinae,
Miller shows the Neotropical genera Mimosicerya and
Paracoelostoma cach forming a separate branch. Morales
(in prcss) agrees in general with this grouping.
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TAXONOMIC CHARACTERS

Most coccoid taxonomy in the past has been based on the
adult female alone, as this is the stage most commonly cn-
countercd. However, this is not the case with margarodids,
since the immanires arc frequently found without associ-
ated femates and the adult males arclarge and conspicuous,

One of the difficulties in relying on adult or preadult
females to identify scale insects is that in some groups the
older stages become so sclerotised that diagnostic features
are difficult to see, or the taxonomic characters of these
stages arc so specialised and convergent that taxa are
difficult to separate from one another. The importance 1o
phylogeny and systematics ol previously overlooked char-
acters such as the anal ring of the coccoids has recenily
been recognised by Danzig (1984) and Miller (1984).

The trend in recent revisions of coccoids is (o include
descriptions of the morphology of 1ifc stages other than the
adultfemale, andknowledge of thesc has been important in
studics of the higher classification and phylogeny of the
scale insects. Lack of knowledge of the life history of Mar-
garodidae has resulted In one instance in the male prepupa
of aspecies - Coelostomidia wairoensis (Maskell) - being
described as the adult female (Brittin 1933).

Firstinstars ofienshow less modification, and have been ., larly, identification of intermediate females involves the

used increasingly in laxonomic and phylogenetic studies,
as reviewed by Howell (1984). Characters of the first
instars were used o previde keys to speeics and 1o con-
structaclassificationsystem for the Diaspididae by Takagi
(1969). Male coccoids show less specialisation than the
neotenic adult female, and although they are rarely [ound,
the morphology and cytology of those available [rom
several diffcrent families have heen used in phylogenctic
studies (Hughes-Schrader 1948, Theron 1958, Ghauri 1962,
Giliomee 1967, 1968). Not all male coccoids are well
developed; for instance, after passing through two pupal
instars the males of Stomacoccus platani Ferris remain
degenerate, membranous, and wingless (Ferris 1917). In
Diaspididae, characters of the immature males have been
uscd 1o separale species {Stoctzel & Davidson 1974).
Different host plants of scales can also influenec mor-
phological features to such an extent that taxonomists have
mistakenly named a new specics, as in Parthenolecaniun
corni (Bouché), a polyphagous coccid whose form on
Robinia psewdoacacia was named Lecanium robinarium
Douglas (Cooper & Oetting 1686), Seasonal differences in
numbers and measurements of certain morphological struc-
tures such as nurnbers and sizes of multilocular pores and
cicatrices, and length of setae and appendages, have been
reporied for Matsucoccus pini (Boratynski 1952) and M,
josephi(Ben Dov 1981). Cox {1983) found that the number
of trilocular and multilocular pores and ventral tubular

ducts varied with temperature in pseudococcids.

This variation emphasises the need for taxonomic revi-
sions not only 1o include immature and male specimens
when they are available but also, al lLimes, to use non-
morphological information for defining eloscly related
taxa. Such mformation from the examination of non-
maorphological characters of scaleinsects —including chro-
mosome systems (Nur 1980), endesymbionts {Buchner
1965), secondary chemicals such as dycs, waxcs, lerpen-
noids, and pheromones (Robison 1977), details of sperm
bundles (Robison 1977), and susceptibilty to parasitism
(Saakyan-Baranova & Dergunova 1978) —can be of great
use to helpresolve these sorts of problems, with the aid of
madern techniques such as electron microscopy, electro-
phaoresis, molecular biology, and serology.

Taxonomy of the Margarodidae

The characiers of the adult female that have commonly
beenused are thedegree of reduction of the legs, abdorminal
spiracles, and antennae; (hekind, number, and distribution
of hairs, setae, pores, and cicatrices; and the features of the
anal mbe and surrounding area. However, the neotenic
adult females arc ofien difficult to identify morphologi-
cally becanse of close similarities in these feares. Simi-

nuisnber, kind, and distribution of the various hairs, spines,
sefae, pores, andcicatrices ;bul the features of the anal mbe
and surrounding arca arc often the most important laxo-
nomic characters. [n most instances the antennae and legs
are so reduced as to be of little use in scparating taxa.

In the first instar the legs are usually uniform within a
group, but features of the antennae such as the distribution
of sensory setae and the number of segments have been
used in separating taxa. However, as in the segbnd— and
third-instar females, the anal arca and details of the derm
vestiture provide the most characters. Unfortunately in
mosl taxa adult males are not well known, but those that
have been studied are identified on the characters of the
legs,suchas thenumber of digitules onthe claw, the dermal
vestiture of the abdomen and the number of abdominal
projections, and the details of the male genitalia.

BIOLOGY AND LIFE HISTORY

Coelostomidia wairoensis

Introduction. My study (Morales 1990) of the life history
of C. waircensis was carried out at Karamatura Valley,
Huia, 16 km westof Auckland, from January 1987 1o April
1988 inclusive, On the study site of approximately 0.25 ha.
Kunzea ericoides was the host plant of C. waircensts.
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Leptospermum scoparitn (manuka) and Kunzea eri-
coides {kanuka) in New Zealand are both tall shrubs,
kanuka reaching 15 m and manuka 4 m in height. They
occur in predominantly lowland arcas throughout, often in
the interface between open ground and forest. C. wairoen-
yis is afamiliar sight on kanuka, mostly in the North Island
andnorthern part of the South Island. In antumn and winter
the masses of white pupal cocoons are noticeable on
kanuka branches, which are hlackened by sooty mould
growing on the sugary secretions of the scale nscet. During
summer, when the feeding stages of C. wairoensis are most
active, the kanuka becomes covered in becs and wasps
harvesting honeydew, which no doubt confributes Lo
‘manuka’ and ‘kanuka’ honey. Many nectar-feeding birds
such as while-cyes (Zosterops lateralis), bellbirds {(Anth-
ornis melanura), and i (Prosthemadera novaeseelan-
diae) probably also feed onthishoneydew. Yellow-fronted
parakeets (Cyanorhamphus auriceps), ransferred toLittle
Barrier Island for conservation purposes, are reported 1o
break open the tests and feed on their contents (Prof. E.C.
Young, pers. comm).

Contrary to previous records, O, wairoensis has nolbeen
found feeding on manuka in Auckland. This planlt is the
host for a felted scale, Eriococcus orariensis Hoy, which
was self-introduced from Australia to New Zealand and
wasuscd by farmers against manuka (Hoy 1962). Wander-
ing male prepupac of C. waircensis are somelimes found
on manuka branches and trunks seeking pupation siics,
however, Some specics of rata (Metrosideros spp.) are
occasional hosts of this margarodid. Both K. ericoides
and L. scoparium occur in New Zealand and Australia
(W. Harris, pers. comm.,), bul no margarodids have been
recorded [rom either species in Australia.

Descriptions oflife history stages. The castskins of each
inslar are left inside the test, enabling ready determination
of the number of moults. The four female stages consist of
a mobile crawler, two non-mobile feeding stages, and a
fully legged, mobile, non-feeding adult female. The five
male stages consist of amobile crawler, anon-mobile feed-
ing stage, and three other non-feeding stages — the mobile
prepupa, the sessile pupa, and the fully winged adulimale
(Fig. 9).

The crawlers are aboul 0.8 mm long by 0.3 mm wide,
bright pink, with well developed legs and antennae. They
settle in the small cracks on the young branch tips, insert
their mouthparts, and produce a long, waxy anal tube to
void the sugary waste products of their feeding. Their
bodies become covered in white, fluffy wax which Jater
becomes a pale brown, rather papery test.

The crawler moults to produce the second instar, which
is bright red, 1.4-2.5 mm long by 1.0-1.8 mm wide, has

reduced legs and antennac, and is enclosed inside a Lest.

The third instaris 3.2-4.5mm long by 2.7-3.2 mm wide,
and is similar to the previous instar inappearance and habil.

The adult female is 5.6-6.1 mm long by 2.7-3.2 mm
wide, It has well developed eyes and antennae and, as with
the previous instars, there are no sclerolised paiches on the
body. The female rotates 180° from her pre-ovipositional
orientation and Jays up 1o 110 eggs in the end of the test
opposite to Lhe anal filament aperturc. Often the female
dies inside the test. Very few adult females were seen
walking about on the host plant, and it may be that some
never leave Lhe test despite their apparent mobility.

The eggs are about (.30 mm long by 0.60 mm wide,
bright pink, with a dusting of while wax. The crawlers
hatch inside the test and emerge through the anal filament
aperlure.

The first and second male mstars are indistinguishable
from those of the female, but the third-instar male is the
prepupa, These were observed emerging from second-
instar tests by pushing themselves out of the anal [ilament
aperture and in the process rupluring the sides of the
relatively flimsy test.

The male prepupa is brick-red, mobile, and 3.3—4.3 mm
long by 1.5-1.7 mm wide. During March and April it can
be scen in large numbers crawling on the frunks and
branches of its host plant, and also often on surrounding
shrubs. It is similar in appearance o the prepupa of UL
brittini,

The prepupac settle in great numbers on the trunk, at the
tronk base, and on (he branches of the host plant to spin
cocoons aboul 5.0 mm long and pupate. In the fickl the
prepupa lakes more than a month to moult into a pupa and
a further month to develop into an adult male. The pupaor
fourth male instar is similar in appearance to that of U/,
brittini.

The adult malc has well developed wings, antennac,
legs, and compound eyes. The body is adark pinkish purple
with clear purplish wings. Body lengthis 3.7—4.5 mm, and
wingspan about 9.0 mm. Mating was obscrved in the field
in May and June. The adult female is often halfway outof
her test, and before copulation she raises her abdomen.
Males seem to find the females by searching the substrate
with their antermag, and can mate several times with the
same [emale or with one that has already mated. Coupling
lasts about 20 minutes,

Parasites and predators. There appear tobe no previous
records of parasitism or predation on C. wairoensis. A
cecidomyiid fly larva was found sucking the contents out
of eggs, and a lepidopterous larva—Stathmopoda coracoi-
des Meyrick — was found feeding on live eggs and imma-
ture stages of the scale. Coleoptera associated with the
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scale insectfsooty mould complex are fungus feeders (R,
Craw, pers. comm.).

Therole of mortality factors can only be elucidated with
morc detailed knowledge of the biology of the scale insect
and with accumulated population data for several genera-
tions. Although the cecidomyiid and lepidopteran larvae
are predators of C. wairoensis they probably occur at
densities too low to affect the population growth of the
scale. As [or the red pine scale (McClure 1983), further
analysiscould reveal that survival and settlement ol crawl-
ers may be the mostimportant factors affecting population
growth in C. wairaensis.

Ultracoelostoma brittini

Introduction. The sooty beech scales, Ultracoelostoma
assimile (Maskellyand U. brittini, are found throughout the
North and South 1slands, but population densities tend to be
highest around the northern half of the South Island, from
Nelson and Marlborough to mid Canterbury, below alii-
tudes of about 780 m, and m areas of low to moderate
rainfall (Belton 1978, Crozier 1978).

Scouthern beeches are their main hosts, in particular
black beech (Nothofagus solandrivar. solandri) and moun-
lain beech (V. 5. var. cliffortioides), but it has also been
found on Weinmannia sifvicola and Laurelia novaezelan-
diae. Maskcllrecorded L. assimile on Phyllociadus tricho-
maneides, bul this has not since been confirmed as a hasL.
Inthe South Island U. britting 1s concentrated on the beech
trunk, whereas in central and soulthern areas of the North
Island U. assimile is usually found in low densilies on the
twigs and brunches.

Another species, Ultracoelostoma dracophyili n.sp.,
occurs on Dracophyllum specics mostly in the southern
South Island, on the Chatham [slands, and on the subant-
arctic Auckland Islands, but has alsa been recorded from
3200 fr {960 m] on the Tararua Range in the North Island.

Tnhigh-density populations sooty beech scale will infest
a tree trunk to such an cxtent that almost the entire surface
will be cnierusted with scale tests. Inside the test the pink
immature stages feed on beech sap by means ol along stylel
permanently lodged in the tree. A minute hole in the test
allows excretion of alimentary waste fluid by means of a
hollow waxy anal filament projecting about Smm from the
beech trunk, on the end of which is suspended a drop of
honeydew. During summer, when large populations of
beech scale are [eeding, the trunks are covered in a mat of
dense, hair-like, white filaments with glistening droplets of
honeydew. The forestis filled with the aromaolhoney, and
many birds and insects feed on this sweet substance. Gaze
et al. (1983 have demonsiraled the importance of this food
source (or birds, and Crozicr (1978) has given accounts of
ils imporlance to beckeepers producing ‘bush honey” for

export. Native parakeets (Cyanorhamphus auriceps auri-
ceps)have been observed eracking open sooty beech scale
Lests with their beaks and licking out the contents {Taylor
1985). There may be several species of scoty mould
growing on the honeydew where it falls; Caprobe novae-
zealandiae is a common example. This mould itself pro-
vides ahabitat formany arthropods, whichin turn arc caten
by other forest insects and birds.

Mostcommercial quantities of honeydew in Europe are
produced [rom coniferous [orests by aphids and scale
insects, and from this bees make ‘forest honey’ (Reid
1978). New Zealand honeydew is secreted by Ultracoelo-
stoma spp., feeding mostly on Nothofagus sp. During the
1960s a major beckeeping indusiry developed around
honeydew honey. This product is cxported to West Ger-
many, where il 15 used to extend traditional honeydew
honeys (Crozier 1978). Since 1978 honeydew honey has
gained a better export price than premier cloverhoney, and
the value of the honeydew exports until 1985 averaged
N.7.3700,000 (1985 values; J. Smith, pers. comm.). Uitra-
coelostoma brittini is importanl economically in New Zea-
land because of its role in the production of honeydew
honey. This margarodid was the subject of a study from
July 1982 10 July 1984 by Morales ef al. (1988), and the
following infomation is from this project.

Description of life history stages. Four female and five
male stages were found m U, brittini {Fig. 10).

The erawlers are about 1 mmiong, bright pink, with well
developed legs and antennac. They settle in erevices in the
bark, insert their mouthparts, sccrete a fluffy, waxy cover-
ing, which later becomes harder and resinous, and produce
a long, waxy cxcretory tube from their anal end. Once
scitled, with its mouthparts inserted into its host, the first
instar does not move; ifremoveditis unable torc-establish
and dies, as reported for Matsucoccus sp. (Boratynski
1952). The first instar gradually builds up its protective
capsule, and moults to form the [irst of the intermediate or
feeding stages of (he lile cycle.

The second instar is aboul 1.5 mm in diameter. The legs
and antennac arc reduced, and the body is more spherical
and tighily pressed to the inside of the capsule. The last
abdominal segment becomes more sclerotised and the last
two abdominal intersegmental arcas have arcas of scleroti-
sation which appear as two concentrie, black, dotted lincs
around the anus.

The Lhird-instar fernale can gltain up to 5 mm in diame-
ter, and the last abdominal segment may become extremely
heavily sclerotised, to the extent that part of it appears as a
raised, thick ring surrounding the anus (Fig. 42). There is
also aring of sclerotised tissue separating the last 2bdomi-
nal segment from its neighbour, and three concentricrings

—18—



of angular patches of densc intersegmental sclcrotisation
surround the anus.

The antenna and legs arc further reduced in the adult
female, and there are no heavy sclerotisations on the body.
The adult female’s mouthparts are reduced, and she stops
feeding and producing an anal excretory tube. Aftermating
she lays up to 245 eggs inside the capsule and dics, All the
exuviae from previous monlts remain in the test, pushed up
against the anal aperture end, which does, however, retain
an opening for the remains of the excretory ube.

Aduilt females arc found in small numbers throughout
the year, as ate eggs, which are laid inside the test. The
ovoid, bright pink eggs, sbout 0.70¢ mm long, are dusted
with a fine, powdery white wax. When examined in the
clectron microscope the wax appears as circular parings,
similar to those found by Gerson (1980) on the eggs of
another margaredid, feerya sp. The larvae hatch inside the
test and, leaving their eggshelis behind, emcrge to the
outside world through the anal filament aperture, Oliver
(1975) observed first instars still with the cggshells at-
tached to the anal lrairs wandering on the trunks of their
host plant.

The first and second male instars are indistinguishable
from those of the female. The male prepupais formed after
the second-instar moult, and although emcrgence from the
test was not obscrved, it was assumed that shortly after
moulting the prepupa squeczes out of the test through the
anal filament aperture. The tests-containing this male stage
seemed to have softer, thinner walls than those of females
at an equivalent age. Male prepupac are a bright brick-red
colour, with well developed legs, antennae, and ocelli, and
arc about 3—4 mm long by 2-3 mm wide. In the field they
have been observed, mostly in November and December,
in great numbers crawling on the trunks of their host plant,
from ground level up to abour 2-3 m (A. K. Walker, pers.
comm.).

The pupae, or fourth-instar males, which are aboul 5mm
long, are enclosed in white, fluffy coccoons ofien al the
base of the beech (ree, festooned on swrounding small
branchlets or seedlings or on the trunk itself.

The adult male has wings, legs, antennae, and multi-
faceted eyes. Il is about 3—4 mm long with a wingspan of
8 mm, and is coloured a deep reddish pink; the wings are
aclear purplish-pink, with the costal veincomplex appear-
ing as adeep pink thickening on the anterior edge and with
an indistinet, diagonal, solitary pink vein.

Remarks. The lifc history of C. wairoensis provides an
inleresting contrast to that of U. brittini. The former lives
on the tips of young branches of a tall shrub, whereas the
latter lives predominantly on the bark of mature trees. One
of the main problems in the life history of scales is finding

asuitable place to settle and feed. In U. brittini the persis-
tence of old tests seemns to be a limiting factor in crawler
establishment (Morales et al. 1988), but in C. wairoensis
the conslantly extending growing tips of the plant provide
ample settlement sites. However, the habit in both species
of seeking bark crevices could explain theirpreference for
host plants with rather rough or furrowed bark. Competi-
tion for oviposition sites seems o be greater in C. wairo-
ensis, as 2 or 3 females with eggs arc often found crowded
together in the same old prepupal test, but this could be due
to the first instars settling in these tests soon afler hatching.
Although population densities have not been calculated, it
seems that they are much greater for O wairoensis than for
U. brittini. C. wairoensis appears 10 have one generalion
per year, whereas U, brittini appears 1o have overlapping
generations, and each generation probably takes more than
ayear.

Malcprepupacof I/, brittini emerge in early summer and
pupate in 1-2 weeks; adull males are found in small
numbers in midtolate summer. In contrast, male prepupae
of C. wairpensis emerge m autumnn and take almost 2
menths to pupate; adull males are found in large nambers
in early winter. All stages of U. brittini overwinter, but in
C.wairoensis the third instars and females are the overwin-
tering stage.

Several species of Margarodidae outside New Zealand
form tests on their host plants, but few detailed biological
studies have been done on specics in the subfamilies
represented in the New Zealand fauna.

Icerya purchasi

Margarodids show a wide diversity in their means of
reproduction, from bisexual reproduction, in which pro-
geny are produced by the fusion of egg and sperm from
sexually dimorphic parents, o various sorts of partheno-
genesis and hermaphrodism. This last-named system has
been confirmed only for feerya species, in which it is
EYNOMONOECIoUS, 1.€., the herrnaphrodite is similar to an
adult female in exlernal appearance but contains an ovolcs-
tis. Fertilisation occurs between the cggs and sperm: of the
same individual, and is ensured by the earlier development
of the testes (Hughes-Schrader 1925). Occasionally sexu-
ally functional males are produced from unfertilised eggs.

Icerya purchasi has four ‘female’ and five male slages
(Fig.11). The mature, ovipositing ‘female’ is recognised
by its large, white, {luted egg sac, which conlains 600—100{
bright re«, oblong eggs. The crawlers have red bodies,
black legs and antennac, some white wax, and long, glassy
body setae. They squecze out of the grooves of the egg sac
to settle along the midribs and veins of the host plant. The
next two instars, which are reddish brown and covered in
tufts of glassy setae, hlack hairs, and yellow and white wax,
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Table 1 Host records for six New Zealand species of Margarodidae, host family, and distribution of host genera

Margarodid Host-plant gernus and family Distribution of host (after Witlis 1973)
Coelostornidia
deboerae Dacrycarpus(Podocarpaceae) Southern Hemisphere
Podocarpus {Podocarpaceae)
Prumnopitys{Podocarpaceae)
momtana Dracophyiium {Epacridaceas) Australia, Tasmania, N. Caledonia, N. Zealand
waliroensis Kunzea (Myriaceae) Malaya, Australia, N. Caledonia, N. Zealand
Leptospermum (Myrtaceae) Malaya, Australia, N. Galedonia, N. Zealand
Metrosideros (Myrnaceae) 8. Africa, Malaya to Polynesia,Australia, N, Zealand
Platycoelostoma
COMpresss Libocedrus (Cupressaceae) N. Caledonia, N. Zealand
Podocarpus {Podocarpaceae) Southem Hemisphere
Ultracoelostoma
assimile Nethofagus (Fagaceae) N. Guinea, N. Caledcnia, temperate Australia,
N. Zealand, temperate S. America
Laurelia (Monimiaceae) N. Zealand, Chile
Weinmannia {Cunoniaceae) N. Zealand, Andes {Mexico — Chile}
dracophylli Dracophyiium (Epacridaceae) Australia, Tasmania, N. Caledonia, N. Zealand

migrate to the larger twigs and branches. The ‘female’ is
formed after the fourth moult. Males are uncommon, They
have infuscated wings and a pair of fleshy lobes bearing
tufis of long setae at the end of the abdomen. In New
Zealand there arc two gencrations per year (Scolt 1984).

HOST-PLANT ASSOCIATIONS

It is of interest thal, with regard Lo hosts, the New Zealand
endemic margarodid favna is distinet from thatof Austra-
lia, where the sister-group of the New Zealand margarodids
—the subfamily Monophlebinae — predominates. Some of
the generaof plants colonised by Coelostomidiinacin New
Zealand, such as Leptospermum, Nothofagus, and Draco-
phyiium, alsooccur in parts of Australia such as Tasmania,
but the New Zealand genera of margarodids have not been
recorded from them in spite of thorough scarching (J, Cox,
pers. comm.). Conversely, in Australia Araucaricoccus
and Conifericoccus (of uncertain position, but at present
placed in the Monophlebinag) occur on Araucaria sp. and
Agathis sp. (Brimblecombe 1960). Although anather spe-
cies of Agathis occurs in New Zealand there are norecords
of margarodids on this hos1.

Very fewhost-plantrecords are available for the Neotrop-
ical Coelostomidiini apart from those of Lepage (1938},
Mimosicerya sp. has been found only on tropical legumes;
Cryptokermes sp. on Schinus sp., a South American host,
andon Mimosa sp., aropical legume; and Paracoelostoma
on Manilkara, formerly known as Zapote, widespread in

the tropics. The Marchalinint have been [ound mostly on
Pinaccae in the Mediterrancan Basin and insouthern Russia.

The New Zealand Margarodidac, cxcept for Coelosto-
midia piiosa, C. jenniferae, and C. zealandica, are highly
host-specific(Table 1). C. pilosa occurs mostly on gymno-
sperm genera such as Podocarpus, Dacrydium, Libocedrus,
and Phyllocladus, which have a Southerm Hemisphere dis-
iribution, but is also found on other Southern Hemisphere
genera such as Weinmannia, Nothofagus, Metrosideros,
Leptospermum, Neopanax, and Olearia, as well as on
cosmopolitan planl genera such as Rubus and Senecio. C.
zealandica, the most polyphagous species, is found on
gymnosperms but also on Rubus sp., Pimelia sp., Aristote-
lia sp., Cyathodes sp., Muehienbeckia sp., Tupeia sp.,
Myoporum spp., Discaria sp., and Griselinia sp., which
apart from Lwo cosmopolitan genera arc found mostly in
South America, Australia, or South-east Asia. C. jenni-
ferae has been collected mainly from Glearia sp., but also
from other hosts such as Nothofagus sp., Phyllocladus sp.,
Libocedrus sp., and Pseudowintera sp.

Habits
The New Zealand hemipicran fauna is characterised by a
large proportion ol species in certain familics with crypto-
znic habits. Many are brachypterous, and many are primi-
tive and have close relatives to the hemipteran fauna
occurring in South America, New Calcdonia, castern Aus-
tralia, and Tasmania.

The New Zealand Margarodidae teo are partly erypto-
zoic 1n ther habits. Species of Platycoelostoma live under
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bark, but the fomale erawls down the tree to ovipositin the
soil orinmoss. Ultracoelostoma specics form hard tests on
their hosts' branches and bark; the male prepupae crawl
down the trec trunk to pupate on the ground or on small
shrubs around the tree, and the adultmales crawlup the tree
again Lo [ind females, which arc cnclosed inside lests.
Coelostomidia zealandica forms hardtestson its host, and
the females oviposit in the soil or under bark; C. montana
Temains on or under bark, and C. wairsensis females may
Temain in their tests, but C. jenniferae does not. The male
prepupae search for pupation sites near the ground, and
adull fernales scck oviposition sites there.

Wigglesworth (1972) suggested that the insects may
have cvolved in the litter layer, and Koteja (19835) specu-
lated thatscale inscets shared this origin, Centainly the New
Zealand Margarodidae spend some ol their life in litter or
under bark, and because they arc considered primitive
amoeng coccoids they lend eredence to these poslulations.

The host plants of New Zealand margarodids are pre-
dominantly Gondwanan, such asthe podocarps Libocedrus,
Podocarpus, Dacrydium, etc., or angiosperms such as
Dracophylium. These arcof ancientorigim and have arelict
distribution. Coelostomidia wairoensis and C. jenniferae
have colonised more recent floral elements such as Kunzea,
Leptospermum, and Olearia. C. wairoensis is predomi-
nantly northern, extending 1o mid Canterbury in the South
Island, while C. jenniferae has 2 mostly southern distribu-
tion and is found also on the Chatham Tslands. Ultracoelo-
stoma dracophylli is also found in the Chathams, above
900 m in the North Island, and in areas where Nothofagus
appears to be absent. U. assimile and U. brittini, on the
other hand, are widespread on Nothofagus. Coelostomidia
montana and C. deboerae arc isolated in alpine areas, and
could have speciated there. Itis interesting that polphagous
species such as C. zealandica have not colonised Agathis
as other margarodid genera have in Ausiralia.

Itseems from theirhostassociations, habits, parasite and
predator interactions, and distribution that the New Zea-
land margarodids are an ancient group which onginated in
the forest litter of Gondwana, colonising podocarps and,
later, angiosperms.

Parasites and predators

The absence of parasites in the New Zealand margarodids,
except for one hymenopteran in U. brittini, fits the pattern
for the rest of the Coelostomidiinae. (One of the fow
hymenopicrous parasites of this subfamily, the encyrtid
Cerapterocerus sp., has been reporied from Nevcoelo-
stoma in South America — Blanchard 1936.) However,
many hymenopterous parasites have been recorded from
the Monophlebinae, including species of Encyrtidae,
Aphelinidae, and Pieromalidae (Thompson 193G). The

dipterous predaiors of Coclostomidiinae are predominantly
Cecidomyiidae, which belong to themore primitive Nema-
toccra. In conltrast, the monophicbines are parasitised by
Cryptochaetidae, which bclong to the more advanced
acalypterate Diptera, Ohher predators of margarodids arc
predominantly Coleopters or Neuroptera, both of which
are thought to have evolved carlicr than other insects.

ECONOMIC IMPORTANCE

Most Margarodidae are of ne economic importance. Afew
of them are pests, but some are also uselul, and one has
provided perhaps the classic example of binlogical contrel.

Traditional uses

Margarodids have been used since ancient limes by man. In
Mexico, Liaveia spp. have been used in many iraditional
medicines, for body paint, and to provide an impervious
covering to pottery, and were still being cultivated in the
late 1960Gs (Jenkins 1970). Porphyrophora spp., known in
parts of Europe as St John's blood (because they were
tradiionally collected on this saint’s day, 24 Junc) have
been used to make a carmine dye (Blanchard 1883) and
played a.considerable part in European trade, particularly
inPoland in the lasteentury, *Ground pearls’, the cystform
of soil-dwelling margarodids, have been used in necklaces
and other ornaments (Morrison 1928) in the Wesl Indies
and Africa.

Honey production

Honey has been harvested by man since ancient times, and
the early honey sources no doubt included honeydew
produced by scale insects.

In Greece Marchaling hellenica (Gennardivg), which
lives on Pinus halepensis and P. sylvestris, is the main
source of honeydew that is converted by bees into honcy
{Crane & Walker 1985). About 65% of honey produced in
Grecce comes [rom this honeydew (Santas 1983).

In New Zealand Ultracoelostoma brittini produces
honeydew fromiis feeding activity onNothofagus solandri
and some other trees, and this honeydew is used by bees o
make ‘foresthoney’ (Cook 1971). Ultracoelostoma draco-
phylli, which feeds on Dracophyliun sp., was evaluated as
a possible honey source in the Chatham Islands of New
Zealand (I. Smith, pers. comm. ).

The effects on hostplants of the feeding activitics of the
honcydew-producing margarodids have been reported as
both damaging (in M. hellenica — Gennardius 1883} and
probably beneficial {in U. assimile — Moller & Tilley
19873, 1t is speculated that the fall of honeydew from U.
assimile to the forest floor may nourish soil bacteria, in
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parlicular nitrogen fixers, thus enabling the beech tree to
absorb this nutrdent for its own growth. By cnhancing
microbial activity in the soil, honeydew may accelerate
cycling of other nutrients by speeding up decomposition of
fallen leaves (Moller & Tilley 1987).

Pests of cultivated plants

Margarodidae are of economic importance because of the
damage caused to cultivaled plants by both their feeding
gclivity and by introduection of pathogens. Although there
are numerous reperts of margarodids feeding on many
plant species, few of these contain details as w their
cconomic importance. The damage to the host plant is
generally debility as a result of sap loss, introduction of
Loxins with the insect’s saliva, build-up of sooly mould on
the honeydew secretions thal hinders photosynthesis, and
damage to timber caused by the growth changes induced by
feeding activity orintroduction of pathogens by the mobile
slages of bark-inhabiting specics.

Pests of fruit crops and ornamentals
The genus feerya probably includes the most ubiquitous
and well known margarodid pests of fruit and ornamental
plants. This genus is found in most arcas of the world and
has a wide hostrange. The bestknown species, the coliony
cushion scale I purchasiMaskell, thoughtio be of Ausira-
lian origin, became notorious in the 1880s because of
conlemporaneous spectacular infostations of citrus orch-
ards in California and South Africa, and of many woody
plants in New Zealand, These infestations led to the first
attempt to conirol an inscet by means of its namral enemies,
i.e., searching for the pest’s natural predators and parasites
in its country of origin, then transporting, quarantine,
screening, propagation, and release of these natural cnc-
mies into the countrics where infestations of the pest occur.
Alfred Koebele [rom the California Stawe Department of
Agriculturc was sent 1o Australia in 1888 to look for the
* dipteran parasite Cryptochaetumiceryae Williston and for
other parasiles and predarors to ship back to Calilfornia, to
try and save the ailing citrus industry, which was in danger
of collapse solely because of feerya purchasi inlestations
(Barifet 1978), During this wip Koebele visited New
Zealand, and in Napicr he collected and dispatched over
6000 Rodolia cardinalis Mulsant, a self-introduced Aus-
tralian species (Wight 1890). Less than 2 years after the
introduction of this predator inlo California, Irerya pur-
chasihad almost disappeared (Ebeling 1950}, and today is
regarded as an occasional and minor pestinmany countries
where R. cardinalishasbecome cstablished (Bartlen 1978).
The control of cotlony cushion scale by R. cardinalis
remains the classic example of biological control, and was
important historically because it promoted public con-

fidence in these methods of pest control. It cstablished
bivlogical control as a science, and was instrumental in
stopping the vse of increasingly toxic chemnicals Lo control
orchard pests as well as initiating practices such as quaran-
tine and furnigation of imported produce (Ebeling 1956).

Many specics of {cerya, 1oo numerous to list here, have
been recorded as pests of cultivated plants, mostly in
tropical and subtropical regions.

Forest pests

Members of the genus Matsucoccus are confined 10 pines,
and are oflen serious pests in forests, for example M. resi-
nosae Bean & Godwin in North Amernica (MceClure 1983).

Root pests

Some of the ‘ground pearls’ (in particular Margarodes
spp.) arc serious pesis of plant roots. M. vitis (Philippi) is
the most important pest of vine roots in Chile, Uruguay,
and Argentina (Gonzalezet al, 1969). The cysts of M. vitis
have a disagreeable odour and taint the meat of farmyard
animals and birds which have eaten them (Silvestri 1939).
InSouth Africa four species of Margarodes arcimplicated
in damage to grape-vines (De Klerk ef al. 1982).

METHODS AND CONVENTIONS

[tis impossible to identily most Margarodidac in the ficld,
and specimens must be prepared for microscopic examina-
tion. Margarodids should be collected into 75% ethanol or,
if they are in 1lesis on twigs or bark, they can be put into
paper envelopes and dried. Il the identity of the host plant
1s in doubt, a sample of the leaves should be included.

Permanent mounts

Margarodids are often covered in a lot of wax. Fresh
specimnens and those preserved in cthanol can be shaken
with 709 ethanol to remove some of this wax. However,
dricd specimens should be handled with care; (he excess
wax may be removed after the specimens have been soaked
in potassium hydroxide solution (10% KOH).

Norr. Care should be taken in using these chemicals;

KOH is corrosive, chloroform and xylene are mflammuble.
Becausc xylencis asuspected carcinogen, inhalation of the
fumes or contact with bare skin should be avoided. Like-
wise, Essig’s aphid fluld contains phenol, a suspeciod
CATCINOgEn.
{1y If specimens are fresh or in alcohol, make a small
incision on the margin of the body just behind the third leg.
1f specimens aredried, put them into 1 0% KOH and as soon
as they are soft make an incision as above.
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(2) Transferto 10% KOH. The time needed for specimens
to macerate varies, and care should be taken not to over-
macerate them. Specimens can be considered macerated
when the body contents appear liquid and translucent, are
able 1o be moved easily inside the specimen, and are not
agdhering o the epidermis. Those which have been attacked
by fungus are difficult to macerate because of invasion by
hyphac. At least 1-2 hours should be allowed for macera-
tion in cold KOH.

(3) Pump out body contents with a [latiened or blunt
needle by gently and repeatedly pressing the middle of the
specimen. For large specimens, several changes of water
may be necded.

(4) Rinse in distilled water and pump the body to expel
excess KOH.

(5) TransfertoEssig's aphid {luid* and add 1 or 2 drops ol
staining solution such as acid fuchsin. Eeave for 2-6 hours
depending on the size of the specimen and how quickly it
has taken up the stain.
(6) Tramsfer to75% cthanol; leave (or 3 minutes and pump
the body again.
{7y Transfer 10 90% ethanol; leave for 5 minutes and pump
the body again.

Note. Il there is wax still adhering w the body at this
step, the specimen should be soaked ina mixwre of 530%
absolute aleohol and 50% chloroform for 5 minutes.

(8) Transfer to absolute ethanol; leave for 5 minutes and
purmnp the body again.

Nore, Do not rush steps 6—8 as specimens will sheink if
dehydrated 100 quickly. Inadeguaie dehydration resulls in
‘milky” mounts duc to walter reacting with the mounting
medium.

(9) Transler o xylene for 1-3minutes and pump the body
contenis. Do not leave the specimens in xylene as this
makes them briltle. I1L will be obvious atthis stage whether
the specimen 1s sufficiently dehydrated. Il itis not, a milky
solution results, and the specimen should be tuken through
the cthanol steps again.

(10) Transfer to clove oil and pump the body. The speci-
mmen is usually left for about 5 minutes, bul it can remain in
clove oil for days without damage. It is now ready for
mounting on to a slide.

(11) A drop of Canada balsam is placed on the slide, the
ammount depending on the size of the specimen. The speci-

*Recipe for Essig’s aphid fluid (from McKenzie 1967)

Lactic acid (reagent grade 85%) 20 parts
Phenol (saturated in distilled water) 2 parts
Glacial acetic acid 4 parts
Water (distilled) 1 part

menistaken outof the clove o1l and bricfly touched against
filter paper to remove excess oil. 1t is then placed ventral
side up in the balsam. This must be done quickly, as the
balsam ‘skins’ and the specimen has to be under the surface
of the balsam blob. A cover slip is applied immediately.

Noe, Canada balsam can be diluted with xylene, and it
is best 1o keep the balsam reasonably tLhin.

(12) Label the slide with details of country, locality {i.e.,
nearcst lown,ormap co-ordinates), height above sealevel,
host plant and/or habitat, date, and name of collector.

(13) Placeinadrying oven aralow heat lo cure,i.c., tolet
the halsam harden. This may take several wecks, but the
slide should be dry enough to examine carcfully after aday
in the oven.

This method of preparing permanent mounts was used
for the majority of specimens in this stady. The males of
Coelostomidia montana and Ultracoelostomabrittiniwere
prepared according 1o methods used by Theron (1958) 1o
cxamine the details of the thorax which are distorted by
usual mounting lechniques,

Preparation of adult males
Specimens were cleared in 104 KOH, then rinsed in dis-
tilled water. They were then dehydrated by passing them
through a graded serics of alcohols, and from absolute
alcohol they were placed in a salurated solution of chlora-
zol black in absolule methylalcohol. This stain was used as
ithas strong affinitics for chitin, giving a betterdiffercntia-
tion between membranes and sclerotised areas than stains
such as fuchsin. It is used by entomologists to study the
iniricate details of membranes and chitinous structures of
insect genitalia. After about 30 minutes the specimens had
been stained a bluish colour, and they were left in absolule
ethyl alcohel for 2 hours 1o remove the excess stain. The
specimens were then transferred gradually from absolute
alcohol 1o lerpineol o prevent shrinkage. This was done as
in Theron (1958} by putting some lerpineol into a dish,
gradually adding some absolute alcohol so that the solu-
tions formed 1wo layers, and placing the specimen in the
dish 1o let it sink slowly into the terpineod at the bottom of
the dish. Specimens wereexamined and stored in terpineol.
Nore. Terpineol is corrosive; contact with skin and
breathing in of its fumes should be avoided.

Repositories of specimens

EMNH  British Museum {Natural History}, London

CMNZ  Canterbury Museum, Christchurch, N.Z.

NZAC  N.7Z. Arthropod Collection, Mt Albert Research
Centre, Auckland

USNM  U.S. National Museum, Washington, D.C.
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KEY TO SUBFAMILIES OF MARGARODIDAE
KNCWN FROM NEW ZEALAND

Adult female

Venter without cicatrices; anal mbe sometimes poorly
developed, without an inner ring, and anal opening
ventral, but if well developed and with asclerotised ring
orband of pores atinner end, then anal opening distinetly
apical .. (p. 23} .. Coelostomidiinae

—Venter with cicatrices, although these varying innum-
ber, size, and arrangement; anal tube always well devel-
oped, with an innerring made up of either ahand of pores
or an area of sclerotisation; anal opening dorsal, at
varying distances from apex of abdomen

i ... {(p. 55) .. Monophlebinae (fcerya)
4
i

Intermediate stages

(2nd instars and 3rd-instar females)

Antennae and legs variously reduced, although sometimes
segmentation cvident; anal tube with or without an inner
ring ol sclerotisation, sctae, or pores; anal opening apical
or ventral ... {p. 25) .. Coelostomidiinae

—Antennae and legs lully developed; anal be always
with an innerring of sclerotisation or pores; anal opening
dorsal, some distance from apex of abdomen

' ... (p. 55) .. Monophlebinae (/cerya)

Firstinstar

Amal opening variable in position; if apical, then anal tube
well developed and always with aring ol sclerotisation
or pores or setac and wax pores al inner end; if anal
opening veniral, then anal ube without aring of scleroti-

sation, pores, setae, or wax porcs at inner end
... (p. 25} .. Coelostomidiinae
—Anal opening dorsal, sometimes close to abdominal
apex; anal tube well developed, always with an inner
ring of sclerotised tissuc or pores and nearly always with
wax pores atinnerend ... (p. 55) .. Monophlebinae
(Icerya)

Adult male
Apex and lateral margin of abdomen without fleshy protu-
berances; antennal segments nol binodose, and with
setae not arranged in whorls
.- (p-23) .. Coelostomidiinae
—Apex and lateral margin of abdomen with ar least ]
fleshy protuberance, often several; antennal segments
binadose, and with setae in whorls
... (p. 55) .. Munophlebinae (fcerya)

KEY TO LIFE STAGES OF COELOSTOMIDIINAE
KNOWN FROM NEW ZEALAND

01 Mouthparts fully developed .02
—Mouthparts absent or vestigial .03
G2 Legs fully developed ... firstinstar
—Legs absent or reduced ... intermediate slages
03 Legs absent or reduced ... Ultracoelostoma,
adult female

—Legs fully developed .04

04  Antennae 10-segmented; wings and compound eyes
present ... Coelostomidia and Ultracoelostoma, female
—Antennae 9-12-segmented; wings and compound cycs
absent ' .. 05

05 Antenna 9-segmented; venter with bare patches of
cuticle near basc of 2nd leg ... prepupa
—Antenna 10-12-segmented; venter without bare patches

near base of 2nd leg
... Coelostomidia and Platycoelostorna, adult female

KEY TO GENERA OF COELOSTOMIDIINAE
KNOWN FROM NEW ZEALAND

Adulit female

01 Anal mbe short, ventral, without a chitinous ring at
inner end; § pairs of abdominal spiracles

- (p- 33) .. Platycoelostoma

—Anal tube long, apical, with a chitinous ring al inner

end; 7 pairs of abdominal spiracles )

02 Legs and antennac well developed
- (p. 27) .. Coelostomidia
—Legs and antennac reduced
o (p.45) .. Ultracoelostoma

Intermediate stages
01 Legsreduced 1o [lal, elongate plates, without claws,
digitules, or their vesliges; 8 pairs of abdominal spir-
acles; derm pores large, flat, with simple centres and
multilocular rims; antennac 1- or 2-segmented, with
more than 10 thickened sctae on apical segment; anus
ventral o (p. 53) .. Platycoelostoma
—Legs present at least as conces, each with a claw and
digitules (cven if vestigial) at apex of tarsus; 7 pairs of
abdominal spiracles; derm pores simple or with 3-5
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inner loculiy antennae 3-6-segmented, with 2-9 thick-
ened sctac on apical segment; anus apical w02

02 Modified spincs vsually present on at least last ab-
dominal segment, or body covered in spines; anal arca
not sclerotised . (p. 27) .. Coelostomidia

-—Spines and modified spines absent from body; anal area
sclerotised . (p. 45) .. Ultracoelostoma

Firstinstar

01 Anlennae 7-segmented, the apical segment and at
least 1 preapical segment with thickened sctac; 1 large,
venltral cicatrix present; beak attached opposite middle
coxac; anal tube without pores at inner end; a ring of
large, open pores around edge ol body; anus ventral

. (p- 53} .. Platycoelastoma

—Antennae 6-segmented, only the apical segment with
thickened selae; ventral cicatrices numbering 3; beak
attached opposite anterior coxae; anal tube with wax
pores al innet end; no ring of large, open-centred pores
around body; anus apical .. 02

02 Analareanot sclerotised; either modified spines con-
[ined 10 last ubdominal scgment, at least on dorsum, or
both body surfaces covered in spines

- (p. 27y .. Coelostomidia
—Ana] area sclerotised; spines and modified spines ab-
sent [rom body ... (p. 45) .. Ultracoelostoma

Adult male
Third antennal segment approximately 6X as long as wide;
penis sheath less than 3% as long as wide; abdomen
without ventral cicatrices ... (p. 27) .. Coelostomidia
—Third antennal segmenl approximately 3X as long as
wide; penis sheath 3-5X as long as wide; abdomen with
veniral cicatrices ... (p. 45) .. Ultracoelostoma

Pupa
Posterior spiracles more or less the same size as other
abdominal spiracles; some body setac with a distinet
swelling at tip .. (p. 27}.. Coelostomidia
~—Posterior spiracles approximately 1.5X as wide as other
abdominal spiracles; body sctac without a distinct swel-
ling at tp w (p. 45) .. Ultracoelostoma

Prepupa
Claw with 1 pair of digiwules ...{p. 27} .. Coelostomidia
—Claw with 2 pairs of digitules
.. {p. 45) .. Ultracoelostoma

DESCRIPTIONS

Subfamily COELOSTOMIDIINAE

Subfamily characteristics (aftcr Morrison 1928)

Adult female usually retained and ovipositing within a test
formed during the growing period; female rarely without a
test, and preadult sometimes heavily sclerotised or pro-
tected only by a secretion or test, or concealed under host
hark.

New Zcaland: in one genus the aduli female is contained
in a test and oviposils there; in two genera the adult female
is mobile and oviposits under the bark, or in soil or moss
arpund the basc of its host.

Adult female. Body round to elliptical or elongate oval.
Derm membranous, without sclerotisation (MEw Zealand
species).

Antennae varying from 1 or 2 segments bearing thick-
ened setae to fully developed with 10 or 11 segments; il
fully devcloped, then with a porc on 2nd segment and
thickened sctac on at Jeast apical segment.

Legs reduced to 1 or 2 segments or well developed;
trochanter with a long seta, and with porcs on each face;
tarsus 1-segmented; claw with or withoul a denticle; digit-
ules either knobbed and exceeding claw apex or acute and
notexcecding claw apex, absent in one genus (not in New
Zealand). Beak usually present, often with more than 1
segment, but if absent then remains of chitinised parts and
associated setac present. Thoracic spiracles with a bar;
atrium with pores, or pores present outside spiracular open-
ing; thoracic spiracles distinctly larger (in New Zealand
specics) than abdominal spiracles, which are in 7 pairs (8
in one New Zealand genus), marginal to ventral inposition,
with pores in atrium or disc pores outside spiracular cpen-
ing. Derm with or without minute pores, cicairices, derm
hairs, or setae.

Anal opening apical or subapical; anal tube cither well
developed, with a chitinised ring and wax pores at inncr
cnd, complex disc pores, and derm hairs inside, or asimple
tube without pores, hairs, or inner chitinised ring.

Intermediate stages. Body round 1o elongate-oval. Derm
membranous, or chitinised mostly at anal end.

Antennae either fully developed or reduced (in some
New Zealand {forms) 1o stout cones with varying numbers
of segments.

Legs fully developed or reduced (in New Zealand forms)
but retaining all segmenis orreduced to plates of setac and
pores; claw with or without a denticle; digitules present (in
1 New Zealand form claw and digitules vestigial), acute,
notexceeding claw apex or (in New Zealand forms) knobbed
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and rcaching or exceeding claw apex. Beak 2-3-seg-
mented. Thoracic spiracles with a bar, with dise pores in
atrium, or with varying numbers of pores but no setae at
opening; abdominal spiracles smaller, in 7 pairs (1 New
Zcaland species with a poorly developed 8th pair), with
pores in atrium, or with pore clusters at opening.

Derm with simple and complex disc pores comprising
varying numbers of inner and outer loculi; simple pores ol
various sizes; derm hairs, setae, modified spincs, and
spines present in varying shapes, sizes, and numbers, and
cicatrices usually present.

Amnal opening apical or subapical; anal tube usually with
disc pores and a chitinised inner ring, otherwise simple,
without pores, setae, or chitinised ring.

First instar. Body clliplical {0 clongatc oval. Derm
membranous, or with anal area sclerotised.

Antennae stout, with 6 or (rarcly) 7 segments; terminal
segment, and oceasionally the penultimate and some other
scgrnents, bearing thickened setae.

Legs well developed; claw with or without a denticle;
digitules either knobbed and surpassing claw apex or blunt
and not extending to claw apex. Beak attached opposite
anterior legs, usually of 2 or 3 segments, elongate, conical.
Thoracic spiracles with a bar, usually without pores in
atrium, but often with 1-3 complex disc pores atopening;
abdominal spiracles in 7 pairs (1 New Zealand genus with
8), usually with no pores in atrium, but often with 1 or 2
pores outside opening.

Derm with simple or corplex disc pores comprising
varying numbers of intemal and external loculi; simple
pores of different sizes; at least 1 ventral cicatrix present;
spines rarc (present in 2 New Zealand species); derm hairs
and setae presenl, and usually 1-4 pairs of long setac at
apex of abdomen,

Anal opening apical or subapical; anal tube usually well
developed, with polygoenal wax pores, complex disc pores,
and a chitinised proximal ring, but somctimes simple and
lacking pores or a chilinised ring.

Adult male. The subfamily characteristics listed by Mor-
rison (1928) were bascd on New Zealand forms only, and
may have (o be modified as males of other genera in this
subfarnily are found.

Body elongate. Head acule between antennal bases.
Antennae 10-scgmented, the terminal segment shortest,
with thickened setae on last 2 segments.

Mid-thoracic dorsal arca with a conspicuous, clear,
unchitinised area (see Morphology, adult male, p. 13).
Legs with 20-60 bifurcate sctac on tibia and 8-24 on
Larsus; trochanter with 4 pores on each face and along seta;
tarsus distinctly 2-scgmented; claw with adenticle; digitu-

les kmobbed or not, and falling short of or exceeding claw
apex, Wings not infuscate; basal diagonal short; costal
complex terminating before wing apex; apical diagonal
absent; hamulohalteres with 3-6 long, curved, knobbed,
apical setac.

Abdomen with no transverse chitinised plates or subapi-
cal clusters of wbular pores, bul with disc pores, minute
pores, setae, derm hairs, and cylindrical mbercles present
in varying degrees. Penis sheath stout or narrow at base,
lapering 1o a stout or narrow cone, its tip cntire or bilobed;
ventral valve shorter than sheath, parallel-sided.

Remarks. Most of the genera in the Coelostomidiinac
occur in the Neotropical region and the New Zealand
subregion of the Australasian rcgion. A single genus,
Marchaiina, oceurs in the Palearciic region, but there is
madequate information about it and its tribal affiliations, so
its status in this subfamily is regarded as provisional
(Morrison 1927). Morrison erected three tribes: the Marchal-
inini, loinclude the Palearctic genus Marchalinag Vayssiere,
recorded from Pinuws species around the Mediterranean and
in Russia; the Platycoeloslomini, to take the monotypic
New Zealand genus Platycoelostoma Morrison; and the
Coelostomidiini, to include the New Zealand generaCoelo-
stomidiaCockerell and Ultracoelostoma Cockerell and the
South American generaParacoelostomaMorrison, Crypto-
kermes Hempel, and Mimosicerya Cockerell. Neocoelo-
stoma Hempel has been included in the Coclostomidiini
subsequently (Hempel 1932),

Tribe Coelostomidiini
(after Morrison 1928).

Mostly enclosed in a test during the feeding stages, or
without a prolective covering, Adult female retained inside
test and ovipositing inside it or free-living and ovipositing
on host plant or surroundings.

Adult female. Body round to elliplical or elongate. Derm
membranocus, or with anterior and posteriorends heavily or
lightly chitinised {not in New Zealand forms). Antennae
well developed or reduced to stout cones; if well devel-
oped, then with a pore usually on 2nd scgment, and thick-
ened selae at least on apical scgment and sometimes on
preapical segments.

Legs well developed or vadiously reduced but retaining
all segmentation; claw with or without a denticle and
knobbed digiwles which usually reach beyond claw apex,
or acute digitules not reaching claw apex; digitules rarcly
absent; trochanter with a long sela on posterior edge and
pores on both faces; tarsus 1-scgmented. Beak usually not
present. Thoracic spiractes with a bar, with no pores in
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atrium or with complex disc pores in varying nimbers on
derm ncar opening, and with or without minute pores;
abdominal spiracles slightly smaller or the same size,in 7
pairs, with or without complex disc pores and minute pores
m alrium or near opening. Setae, spines, and derm hairs
present, often rather thick; complex disc pores and minute
porcs present; cicatrices, il present, on venter of head.

Anal opening apical; anal tube well developed, not
heavily chitinised but with a chitinised ring at innerend and
various lobes, derm hairs, and pores.

Intermediate stages. Body usually globular. Derm mem-
branous or with chilinised areas, cspecially al posterior
apex{inNew Zealand forms). Antcnnac rarcly fully devel-
oped, usually as short cones but retaining scgmentation.

Legsusually reduced in varying degrees butretaining all
segmentation; rochanter with along seta on posterior edge
and 3 or 4 pairs of pores; claw with or without a denticie,
with knobbed or acute digitoles which rarely attain claw
apex. Besk usually clongate and 3-segmented. Thoracic
spiracles with a bar, with complex disc pores, and with or
wilhout minute pores on derm at enirance; abdominal
spiracles smaller, in 7 pairs, with or withoul complex disc
pores and minute pores in atrium or on derm near opening.
Derm with or without modified spines; derm hairs and
sctac, complex and simple disc pores, simple pores, minulte
pores, and cicalrices present.

Ana] opening apical; unal tube well developed, with an
mner chitinised ring. Various seise, hairs, pores, lobes, and
patterns of chitinisation present in Coelostomidia and
Ultracoelostoma.

Noirt. The 2nd and 3rd instars can be distinguished in
Coelostomidia and Ultracoelostoma by the numbers of
compiex disc pores associaled with the thoracic and abdo-
minal spiracles, and by the number of rows of pores at the
inner end of the anal tube; and in some specics of
Coelostomidia by the number of rows of pores or derm
hairs medially in the anal wbe.

First instar, Body elongate to elliptical. Derm membra-
nous or with posterior apex chitinised (in 1 New Zealand
genus). Antennae well developed, 6-segmented, with vari-
ous numbers of thickened setae on apical segment.

Legs well developed,; claw with a denticle; digitules
knobbed and extending beyond claw apex or acute and not
reaching claw apex. Beak usually elongate, 3-segmented.
Thoracic spiracles with a bar, and with 1 or more complex
disc pores at opening; abdominal spiracles with or withoul
complex disc pores in atrium or at opening. Derm with or
without complex and simple disc pores, simple pores,
minute pores, spines, modified spines, derm hairs, and
setae, and with 1-4 pairs of long apical setae and 1-3

ventral cicatrices on last abdominal segment.

Anal opening apical; anal tube well developed, with an
inner sclerotised ring and with or without 1 or more bands
of wax pores near inner end and/or a ring of complex disc
pores or hairs medially or basally.

Adult male. When Morrison (1928) diagnoscd the adult
male characters for this iribe and for the sublamily Coelo-
stomidiinae only the New Zcaland forms were available,
and his diagnosis is the same as that for the subfamily.

Prepupa and pupa. Only the New Zealand forms have
been studied, and their description is as for the genera
Coelostomidia and Ultracoelostoma.

Genus Coelostomidia Cockerell

Coelostoma Maskell, 1 880: 294. Type species Coelvstoma
zealandica Maskell, by subsequent designation (Cock-
ercll 1902, p. 258).

Coelostomidia Cockerell, 1900: 367 (replacement name
for Coelostoma; preoccupied).

Adult female. Body elongate-oval. Derm membranous,
withoutsclerotisation. Antermae 10-or 11-segmented; 4-7
thickened setae on lerminal segments, 1-3 on some others.

Legs large, stout; supporiing struts of coxa and trochan-
ter often sclerotised; rochanter with a long seta on poste-
rioredge, andon each [ace4 or 5 pores; tibia and tarsus with
selae onunderside varying from long and slender to stout,
and from sparse 1o numerous; claw stout, curved, with or
without a denticle or rows of small serrations; digitules
almost reaching claw apex, slender, knobbed. Mouthparts
sometimes well defined and with sclerotised supports, but
more often absent, or vestigial and membranous, with
patches of serae. Thoracie spiracles with a bar and a cluster
of 7-20 complex disc pores and sometimes minute pores at
opening; abdominal spiracles with 2-20 complex disc
pores and minute pores in atrium, without bars. Derm pores
mostly complex dise pores, circular, with 8—14 outer loculi
and 2-5 imner loculi; 3 or 4 small, thick-walled, simple
pores near eye. Cicatrices, when present, moslly in ventral
head region, smaller or larger than disc pores. Minute pores
often present. With varying numbers of derm hairs and
setac of 2 sizes, those between antennae, around anus and
vulva, at margin, and on last segment somewhal larger.
Yentral abdominal cicatrices absent.

Analwbe a single, large, long rubc opening at posterior
apex of body, with a chitinised ring at inner end and with
amedian ring of 3-23 derm hairs, lobes, minute pores, and
surface tessclations.
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Intermediate females (2nd and 3rd instars). Body oval or
round. Derm membranous. Antennac rarely fully devel-
oped, usually as short cones retaining 6-8 segments; 4-9
thick setae on terminal segments, 1 or 2 on others; 2nd
scgment with a pore. Legs reduced but retaining all seg-
mentation; trochanter with a long seta and, on each face, 3
pores; claw reduced or, il [ully developed, with or without
a denticle; diginles knobbed, either reduced or extending
beyond claw apex. Beak ¢longate, 3-segmented. Thoracic
spiracles with 9—26 complex disc pores and minute pores
at opening; abdominal spiracles with 6-14 complex dise
porcs in atrium, with or without minute pores. Ventrally
with bare areas around spiracles, leg bascs, and thoracic
midline, and with 2 long setac hetween antennae. Derm
with simple disc pores, setae, and derm hairs present;
spines, modiled spines, complex dise pores, and simple
pores lacking in some species, Derm vestilure arranged
more or less in bands on abdominal segments but scattered
on thorax and hecad, and more densc on body margins.
Medified spines, when present, on last 2—4 abdominal
segments.

Last abdominal segments not sclerotised. Anal vpening
apical; anal tube with a chitinised ring and rows of pores at
inner end; medialy with pores, derm hairs {(one species) or
a collar (one species), Iobes, and patterns of chitinisation.

First instar. Body ¢longate to elliptical. Derm membra-
nous. Antennae 6-segmented; terminal segment longest,
bearing 3 or 6 thickened setae; 2nd segment with a pore.
Legs well developed; trochanter with a long seta and, on
cachface, 2 pores; claw with adenticle and with 2 knobbed
digitules extending beyond claw apex. Beak 3-segmented.
Thoracic spiracles with 1 or 2 complex disc pores al open-
ing: abdominal spiracles with or without complex disc
pores at opening. Ventrally with bare areas around spir-
acles, legs, and in thoracic midline, and with 2 long setac
between antennac. Perm with simple disc pores, derm
hairs, and sctae present; spines, modificd spines, complex
disc pores, and simple pores lacking in some species. Derm
veslilure arranged more or less inbands on abdominal seg-
ments but scattered on head and thorax. Ventral cicatrices
on last abdominal segment numbering 3, the middle onc
widest, Anal arcanot sclerotised, with a pair of caudal setac
butlacking otherlong sctae. Anal opening apical; anal ube
with a sclerotised ring and 2 rows of porcs at inner end,
medially with a single row of pores.

Adult male. Body clongate. Antennac 10-segmenied, with
thickened setacon terminal segment; 3rd scgment aboutr 6X
as long as wide; fine setae present, not arranged in whorls
on segments. Head and thorax as for subfamily. Legs well
developed, as for subfamily: claw with or without a den-

ticle, and with from 2 to 30+ knobbed digimles, these
exceeding claw apex. Hamulohalteres with 36 long, curved,
knobbed setae at apex. Derm hairs, setae, disc pores,
minute pores, and cylindrical tebercles, if present, ar-
ranged in rows on abdominal segments.

Penis sheath cone-shaped, less than 3X as long as wide,
with a hilobed, rounded tip.

Pupa.Body elongate. Antennae indistinetly 10-segmented.
Legs indistinetly segmented, with short, stout setac. Thor-
acic and abdorminal spiracles lacking associated pores; last
pair of abdominal spiracles more or less as large as the
others. Head and thorax with fine setac, derm hairs, and
complex disc pores, all sparse in midline. Minute pores
present on head venter. Abdomen with bands of stout,
knobbed sctae, fine sctae, derm hairs, and complex disc
pores. Last abdominal segment with stout, knobbed sctac
of various lengths, and a pair of caudal setae.

Prepupa. Body broadly elongate. Antennae 9-segmented,
with thickened selae on terminal scgment and on some
others; 2nd segment with a pore. Legs fully developed; tro-
chanter with a long seta and, on each lace, 3 pores; (ibia
expanded apically or not; thickened sctae present on tibia
and tarsus; claw with or without adenticle, and with a pair
of knobbed digitules extending beyond claw apex. Thor-
acic spiracles with 3—6 complex disc pores and some
minute pores at opening; abdominal spiracles with 2—4
complex disc pores and minute pores in arrium . Derm with
setae, derm hairs, and complex disc pores. Minute pores
present in somc specics. Cicatrices present on venter of
head.

Anal tube with an inner chitinised ring, pores, and
medially 8-12 fine derm bairs.

KEY TO SPECIES OF COELOSTOMIDIA

Adult female
01 Distal end of ubia expanded; numerous (30-60) stout
setae on underside; posterior spiracles large, immedi-
alely adjacent 10 anal opening or less than 2 spiracle
widths from il .02
—Distal end of tibianot expanded; stout setac sparsc (less
than 30) on underside; posterior spiracles at lcast 2
spiracle widths from anal opening - (3

02 Stoul setae absenl from underside of trochanter and
{emur; thoracic spiracles with 5—7 complex disc pores at
opening; abdominal spiracles with 3 or 4 associated
complex disc pores; ventral cicatrices on head about as
large as disc pores . {p. 30) .. deboerae
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—Stout setac present on underside of trochanter and
femur; thoracic spiracles with 13-20 complex disc pores
at opening; abdominal spiracles with 10-16 associated
complex disc pores;veniral cicatrices on head about as
large as disc pores, or larger ... (p. 41) .. zealandica

03  Ventral cicatrices on head aboul 1.5X as large as disc

poTes .04
—Ventral cicatrices on head smaller than dise pores, or
ahsent .05

04 Claw without 2 denticle: anal tube with a median
collar of thickened tissue, and with about 18 median
derm hairs; thoracic spiracles with 18—20 complex disc
porcs at opening; abdominal spiracles with 812 com-
plex disc pores .. (p. 36} .. pilosa

—LClaw with a denticle; anal tube lacking a median collar
of thickened tissus, with 7 or B median derm hairs;
thoracic spiracles with 68 complex disc pores alopen-
ing; abdominal spiracles with 3 or 4 associated complex
disc pores .. (p. 32) .. jenniferae

05 Minute pores absent; ventral cicatrices on head with
open centres (Fig. 8a); tibia with about 20 stout setac on
underside, tarsus with about 10; anal wbe with 6-10
median derm hairs ..{p.34) .. montana

—Minule pores present; ventral cicatrices on head with
closed centres {Fig. 8b); tibia with 812 stout setac on
underside, tarsus with 5 or §; anal ube with 3 or4 median

hairs . (p. 39) .. wairoensis
Intermediate stages
01 Modificd spines present on body; no spines around
anus .02
—No spines on body; modilied spines present around
anus 03

02 Anal tube with a medial ring of pores but no clavate
derm hairs ... {p. 36) .. pilosa
—Anal tubelacking medial pores but with medial clavate
derm hairs (Fig. 8¢) .. (p. 32) .. jenniferae

03  Anal tube with a median band of pores scveral rows

wide (Fig. 8d) .
— Anal wbe with a single or doublerow of pores (Fig. 8e)
]

04 Modified spines around anus conical, with acute
apices (Fig. 8f) . (p. 30) .. deboerae
—Modified spines around anus dome-like, with rounded
apices (Fig. 8g) . (p. 41} .. zealandica

05 Modified spines around anus conical, with curved,
pointed tips (Fig. 8h) .. (p. 34) .. montana
—Modified spines around anus tapered, with uncurved,
rounded tips (Fig. 8i) ... {p. 39) .. wairoensis

First instar
01 Spines presentonboth sides of body and around anus;

modified spines abhsent .02
—Spines absent from body; modified spincs present
around anus only ... 03

02 Spines sparse, abseni from dorsum ofhead and thorax
and [rom ventral midline, those around anus on venter
with expanded, truncate tips; 1 complex disc pore at
opening of thoracic spiracle ... (p. 32) .. jenniferae

—Spines numerous and evenly spread on dorsum, those
around anus not differentiated [rom those on body; 2
complex disc pores at opening of thoracic spiracle

... {p. 36) .. pilosa

03 Modified spines around anus dome-shaped tubercles
(Fig. 8g); derm hairs notclavate ... (p. 41) .. zealandica
—Modified spines around anus stoul, conical (Fig. 8h,i);
clavate derm hairs present on dorsum and venter ... {4

04 Modificd spines swrrounding anus narrow, tapering,
curved at tip (Fig. 8h); clavate derm hairs with tips
scarccly expanded .. (p. 34) .. montana

—Modified spines surrounding anus not narrow and
tapering nor curved at tip; clavate derm hairs with tips
cxpanded .03

05 Modified spincs swrrounding anus stoutly triangular,
with an acute tip (Fig. 80); 2 complex disc pores al
opening of thoracic spiracle, 1 at opening of abdominal
spiracle o (p. 30) .. deboerae

—Moedified spines surrounding anus almost Y-shaped,
with a rounded tip (Fig. 8i); 1 complex disc pore at
openings of both thoracic and abdominal spiracles

.. (p. 39) .. wairoensis

Adult male
01 Claw with 1 pair of digitules w02
—Claw with 2—16 pairs of digitules W03

02 Cylindrical wbercles (Fig. 8j) present on venter of
abdomen; cicatrices on head same width as disc pores;
minute pores absent w. (p-41) .. zealandica

—-No cylindrical tubercles on venter of abdomen; cicatri-
ces on head wider than disc pores; minute pores present
... (p. 36} .. pilosa
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03 Hamulohaltcres with 4 or 3 knobbed apical setae;
cylindrical tubcreles about 1.7X as tall as wide; minute
paores absent - (p-34) .. montana

—Hamulohalleres with 3 knobbed apical selae:; cylindri-
cal tubercles as tall as wide; minute pores present
e (p. 39) .. wairoensis

Pupa
01 Setae on anal lobes stout; minutc pores present on

both body surfaces - (p. 36) .. pilosa
—Setas on anal lobes not stout; minute pores present on
venter of head only .02

02 Derm hairs on body slender, with pointed tips; spir-
acles 30 pm or wider - (p. 41) .. zealandicn
—Some derm hairs on body equally thick throughout
theirlength, with bluni or clavate tips; spiracles less than

30 pm wide .03

03  Derm hairs slightly clavate; spiracles approximately
25 pm wide and less than 5X their width from anal mbe

- Ap. 34) .. montana

—D3crm hairs cqualty thick throughout their length, with
blunt but not clavate tips; abdominal spiracles approxi-
mately 10 pm wide and more than 5% their width from
anal mbe - {p. 39) .. waireensis

Prepupa
01 Posterior spiracles large, 35-37 pm wide, less than 1
spiracle width [tom anal tube; distal end of tibia expan-
ded, with 1618 stout setae on underside; analtube with
2022 medial derm hairs ... {p. 41) .. zealandica
~Posterior spiracles small, 25-30 pm wide, 5-10X their
width from anal tube; distal end of tibia not cxpanded,
with loss than 12 stout setac on underside; anal ube with
less than 13 derm hairs medially .02

€2 Cicatrices on head same size as disc pores; claw with
a denticle; anal tube with 1012 derm hairs medially

... (p. 36) .. pilosa

—Cicatrices on head smaller than disc pores; claw with-

out a denticle; anal tube with less than 10 derm hairs

medially .03

03 Claw less than twice as long as wide; minute pores
absent from both body surlaces; 10-12 stout selae on
undcrside of tibia - (p.34) .. montana

—{Clsw more than twice as long zs wide; minule pores
presenton both body surfaces; 638 slout setae on under-
side of tibia . {p. 39) .. wairoensis

Coelostomidia deboerae hew species
Figures 12-14

Adult female (Fig. 12). Appearance of live individuals
typical of genus. Body oval-elongate, widest near 4th
abdominal segment.

Measurcments: body length 6.5-9.1 mm (holotype 9.0
mm), width 4.0-5.2 (5.2) mm; length of hind trochanter
plus fernur 0.6-1.0 (0.9) mm, of hind tibia plus tarsus
0.9-1.2(1.1) mm,

Venter. Antenna ll-segmenled, as for genus. Legs as for
genus; claw with small scrrations, and with a pair of
knobbed digitules (3 in some specimens); trochanter and
femur lacking stoul, spine-like setac on postcrior cdge;
tibia with distal 1ip expanded, with 3040 stout setac on
underside. Thoracic spiracles with 5—7 associated complex
disc pores and minute pores at opening; abdominal spir-
acles with 3 or 4 complex disc pores and minute pores in
atrium; last pair of spiracles about 1 spiracle width from
anal tube. Complex disc pores present. Cicatrices similarin
size tocomplex pores, onhead. Minute pores concentrated
around anal area, spiracles, and head. Body hairs and sctac
ol 2 sizes present.

Dorsum. Pores and sctac as on venter, but cicatrices
absent.

Anal tube with a median ring of about 12 derm hairs,
minute pores on inner two-thirds, and an inner chitimsed
nng.

Third-instar female, Appearunce of live individuals un-
known. Body round o oval.

Measurements: body length 4.0—4.7 mm (paratype 4.6
mm), width 3,1-4.0(4.0) mm; length of anlenna 0.25-0.28
{0.25) mm; length ol hind leg 0.25-0.33 (0.32) mm.

Wenter. Antenna as {or genus. Legs as for genus; claw
reduced, with apair of knobbed diginiles extending beyond
claw apex. Thoracic spiracles with 11-14 complex disc
pores and minute pores al opening; abdeminal spiracles
with 1 or 2 inner rings of about 11 complex disc pores and
minute pores; posterior spiracles about 1 spiracle width
from anal tube to anus. Complex disc pores present, mostly
near spiracles and on last abdominal segment. Minute
pores present; simple disc pores numerous, larger than
simple pores, which have a small and rather raised lumen.
Cicalrices present on abdominal scgments. Fine sctae of 2
sizes and thick derm hairs present. Clavate derm hairs and
spincs absent. Two rows of complex pores present around
anus, and modified spines on Jast abdominal segmenl

Dorsum. Selae and pores more numerous than on venter,
comprising moslly simple disc pores, simple pores, and
minute pores. Many modified spines around anus and on
last2 abdominal segments. Cicatrices scaticred over dorsum.
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Anal tube with 3 or 4 medial rows of pores, 5 rows of
pores at inner end, and thickened tissue between these
porcs. Lobes absent.

Second-instar female(Fig. 13). Appearanceofliveindi-
viduals unknown. Body oval.

Measurements: body length 2.4 mm, width 1.5 mm;
anlenna length 0,16 mm; hind leg length (.15 mm.

Venter. Antennae as for genus. Legs as for 3rd instar,
Thoracic spiracles with § or 9 complex disc pores and
minute pores atopening: abdominal spiracles with aninner
ring of 4—6 complex dise pores and minmute pores. Pores,
setae, derm hairs, and modified spines as in 3rd instar but
less numerous.

Dorsum. Pores, selae, cicatrices, derm hairs, and maodi-
fied spines as for 3rd instar but less numerous.

Anal wbe with a medial band of 1-3 rows of pores, 3or
more rows of wax pores at inner end, and a collar of thick-
cned tissuc between these.

First instar (Fig. 14). Appearance of live individuals
typical of genus. Body oval.

Measurements: body length 1.2-1.4 mm, wid(th 0.8-1.0
mm; length ol hind irochanter pius fermur about 0.4 mm, ol
hind tibia plus tarsus (.5 mm.

Venter. Antennae and legs as {or genus. Thoracic spir-
acles with 2 complex disc pores at opening; abdominal
spiracles with 1 complex disc pore at opening; last pair of
abdominal spiracles same size as others, not immediately
adjacent to anal tube. Derm hairs, 2 sires of setae, simple
pores with a slightly domed appearance, and simple disc
pores of about the same size with 3 {rarely 4) loculi present.
Setac of 2 sizes, derm hairs, minute pores, simple disc
pores, and complex disc pores present on last abdominal
segment. Cicairices and caudal setae as for genus. Modi-
fied spines absent.

Dorsum. Setae, derm hairs, and pores as on venter. A
row ol modified spines present onlast abdominal segment.

Anul rube as for genus.

Male stages. Not known.

Type data. Holotype (NZAC) an adult female labelled:
(1)—""no. 338 Coelostomidia deboerae HoLoTyPE adult fc-
male”; (2) — “no. 338 Podocarpus totara, Maitai Vly,
Nelson, 17.1.1968, J.A. deBoer”,

Ten paratypes have been selected, and solabelled, from
specimens in the J.A. de Boer and J.M. Hoy collections.

Material examined. Adult female: holotype and 3 para-
types (NZAC), —/NN. Collected from Podocarpus tot-
ara and Prumnopitys taxifolia. Recorded January.

35"

37

38

39"

40°

1727 1737 174 178 1760 %710 1718
! [
- %—Tu
ED
@
X
:‘*_‘Hﬁ . !
T W o
S aaal }?\@ .
| JIEHIElIn,
TP -
A= irin
e L AL
R

Kermadecs [ ]
Three Kings {7]
Chathams
Snares

Bounty

Antipodes
Aucklands
Campbell

oooocdo

167¢

168~

+ Map1 Collection localities, Coelostomidia deboerae »

1697 1707 1717 1720 1730 t74F




Third-instar [emule: 2 paralypes, plus 3 non-type ex-
amples (NZAC, BMNH). TO, WI/NN. Collected from
FPrumnopitys taxifolia and Podocarpus totara. Recorded
January and April.

Second-instar female: 4 paratypes, plus 2 non-type
examples (NZAC). — /NN, BR. Collected from Podo-
carpus totara and Prumnopitystaxifolia. Recorded April,
August, November, and December.,

First instar: 3 paratypes (NZAC, BMNH). — / NN.
Collected from Podocarpus totara and Dacrycarpus
dacrydioides. Recorded March, Aptl, and November.

Remarks. Coelostomidia deboerae is most similar to C.
zealandica. The immature female stages are the easiest to
distinguish, and can be separaied from other species by the
dilferent shape of the modified spines around the anus. In
adult females the position of the anal ube relative to the
posterior spiracle, the smaller size, the smalldengele onthe
claw, the less expanded distal tup of the tibia, the absence
of thick setas on the underside of the fomur, and the fewer
pores associated with thoracic and abdominal spiracles are
distinctive for separation from C. zealundica.

This species is named alter Miss 1. A. de Boer, who col-
lected most of the type material and who has contributed
signilicanily 1o New Zealand coccidology, not least by her
many slide mounts, dried specimens, and notes on scale
msects.

C. deboerae was madvertenily referred o as Coelosio-
midia torarae (amanuscriptname) by Butcher (1986) in a
table listing host records of New Zealand Margarodidac.
The latter combination is thus a nomen nudum.

This spccics i the same as that described in Morales
(1990} as Coelostomidia sp. A.

Coelostomidia jenniferae new species
Figurcs 15-17

Adult female (Fig. 15). Appearance of live mdividuals
typical of genus, Body clongatcoval, widestnear hind legs.

Measurements; body length 6.8~7.1 mm (holotype 7.0
mm), width 3.8-4.8 (4.8) mm; length of hind wochanler
plus lemur 0.72-0.82 (0.82) mm, of hind tibia plus tarsus
0.80-0.98 (0.98) mm.

Venter. Antennae 10-segmented, as for genus. Legs as
for genus; trochanter and femur lacking spine-like setae on
posterior edge; tibianot expanded apically, bul with 2025
stoutsetac on poslerior edge; larsus with 12-16slout setae;
claw with adenticle. Thoracic spiracles with 68 complex
disc pores together with minute pores; abdominal spiracles
with 3 or 4 complex disc pores and minute porcs in atrium;

lastpair of abdominal spiracles more than 2 spiracle widths
from anal tube. Complex disc pores, minute pores, and
derm hairs and sctac of 2 sizes scattered over vonter.
Cicatrices on hcad as large as or slightly larger than
complex disc pores.

Dorsum. Pores, derm hairs, and sctac as for venter, but
cicatrices absent,

Anal tube with a chitinised inner ring, amedialring ol 7
or 8 derm hairs, and small lobes projecting from surface;
minute pores present on inner two-thirds.

Third-instar fernale. Appearance typical of genus. Body
aval.

Measuremenis: body length 2.4-3.8 mm (paratype 2.5
mm), width 2.0-2.8 (2.1) mrmn; anlenna length 0.1 {0.1)
mm; hind leg length 0.15 (0.1) mum.

Venter. Anennae as for genuos. Legs as for genus; claw
long, with a distinct denticle. Thoracic spiracles with 14 or
15 complex disc pores and minute pores at opening; abdo-
minal spiracles with a double row of 100r 11 complex dise
pores and minule pores medially; last par of abdominal
spiracles scparated from anal tube by more than twice their
own width. Cicatrices present on abdominal segments.,
Simple disc pores, minule pores, small selae, clavate derm
hairs, and spines present, concentrated on body margins.
Complex disc pores absent. Spines on last abdominal
segment tending to be longer than clsewhere.

Dorsum. Asforventer, but cicatrices sparser and present
onhead and thorax, and setae, hairs, spines, and pores more
cvenly distributed. Last abdominal segment as on venler.

Anal tube with 610 inner, clavate derm hairs in distal
third; a medial band of thickened Lissue and lobes and 8
1ows of pores at inner end. Medial pores absent.

Second instar (Fig. 16). Appcarance typical of genus.
Body oval.

Measurcments: body length 1.7-2.0 mm, width 1.2-1.5
mm; antennalength (.1 mm; hind leg length 0.65-0.1 mm.

Venter. Antennac as for genus. Legs as for genus; claw
as for 3rd instar. Thoracic spiracles with 6 or 7 associated
complex disc pores and a [ew minute pores at opening;
abdominal spiracles with 5 or 6 complex disc pores and
minute pores medially, Pores, derm hairs, cicatrices, and
spines as for 3rd inslar bul sparser.

Dorsum. As for 3rd instar, but cicatriees more sparse.

Analtube with 4 or 5 thick, clavatc derm hairs, thickened
tissue, and lobes medially, and 4or 3 rows of pores at inner
cnd. Medial pores absent.

First instar (Fig. 17). Appcarance of live individuals
typical of genus. Body oval.
Measurements: body length 1.4-1.6 mm, width 0.70-0.95
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mm; length of hind trochanter plus femur 0.1 7 mm, of hind
tibia plus Larsus 0.19~0.20 mm.

Venter. Antennae and legs as for genus. Thoracic spir-
acles each with acomplex disc pore atopening: abdominal
spiracles without associated pores, the last pair at some
distance from anal tube. Slightly clavale hairs, setac of 2
sizes, spines, simple disc pores, and simple pores present;
complex disc pores absent. Last abdominal segment not
dilferentiated in vestiture from remainder of body except
spines longer with sudden, truncate tips. Cicatrices and
caudal setac as for genus. Modified spines absent.

Dorsum with setac, derm hairs, spines, and pores as on
venter but more numerous and more evenly distributed.

Anal tube as for genus.

Male stages. Notknown.

Typedata. The helotype (NZAC)is an adult female with
the following data: label 1 — “Coelosiomidia jenniferae
Moralecs / adult female / HoLoTypr™; label 2 = “New Zea-
land, SLncar CurioBay, Feb 1983,1.Cox, exLeptospermum
sp. #83.26317.

Seventeen paratypes have been selected, and so label-
led, from among the other specimens examined.

Material examined. Adull female: holotype and 3 para-
types, plus 8 non-type cxamples (NZAC, BMNH). — f
NC-WD, FD, SL / Chatham Is. Collected from Olearia
colensoi, O. traversii, 0. ilicifolia, Nothofagus solandri,
Weinmannia racemosa, Aristotelia sp., Leptospermum
scoparium, and Pseudowintera colorata. Recorded Jan-
vary—March.

Third-instar female: § paratypes, plus 11 non-type ex-
amples (NZAC,BMNH).— /MB,NN, BR,NC-WD,FD,
SL / Chatham Is. Collected from Aristotelia sp., Notho-
fagus menziesii, N. solandri, Leptospermum scoparium,
Oleariasp.,O.traversii, 0. colensoi, Phyllocladus alpinus,
Libocedrus bidwilli, Pseudowintera colorata, Traversia
baccharoides, and Prumnopitys taxifolia. Recorded Jan-
uary—May and October—Becember,

Second-instar female: 8 paratypes, plus 24 non-type
examples (NZAC,BMNH). — /MB, NN, BR, NC-WD,
CO, OL, FD, 8L/ 81/ Chatham Is. Taken from Pseudo-
winlera colorata, Anisotome imbricata, Leptospermum
scoparium, Olearia avicenniaefolia, 0. colensoi, O.
traversit, Schefflera digitata, Nothofagus solandri, N.
menziesii, N, fusca, Phyllocladus alpinus, Libocedrus
bigdwilli, Metrosideros sp., and Traversia baccharoides.
Recorded January—March, May, and September—December.

First instar: 2 paratypes, plus 4 non-type examples
(NZAC). — / NN, FD. Collected from Leptospermum
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scoparium, Olearia avicenniaefolia, Traversia baccha-
roides, and Weinmannia racemosa. Recorded January—
March and November.

Remarks, Second and third instars are easier to identify
than theother life stages. Adult [emales are similar tothose
of C. pilesa excepl for their smaller size and a denticle on
the claw. Second- and third-instar females can be distin-
guished from intermediate females of pilosa by the pres-
ence ol aring of sirongly clavale derm hairs inside the anal
tubc instead of the usual ring of pores. The first instars of
Jenniferae have fewer spincs than pilesa, and the spines at
the anal cnd have cxpanded, rather truncate ends,

This species is named after Dr Jenny Cox, who [ound
many of the specimens on Lepfospermum sp. in Southland.

C. jenniferae is the same as Coelostomidia sp. B, des-
cribed in Morales (1990).

Coefostomidia montana Green
Figures 18-23

Coelostomidia montana Green, 1929 370, Leclotype
female, New Zealand (BMNH), here designated [exam-
med].

Adult female (Fig. 18). Appearance of live individuals
typical of genus. Body shape (slide-mounted specimens)
round to oval, widest near 4th abdeminal segment. Derm
membranous.

Measurements: body length 3.5-6.1 mm (lectotype 3.5
mm}, width 2.5-3.2 {2.5) mm; length of trochanter plus
femur 0.6-0.7 mm, of tibia plus tarsus 0.7-0.8 mm (legs
missing on leclotype).

Venter. Antennae as for genus. Legs as for genus; claw
lacking a denticle; trochanter and femur lacking stout
selae; distal end of tibia not expanded, but with about 20
stout setac on posterior edge; tarsus with about 10 stowt
setae onunderside. Thoracic spiracles with 7-11 complex
disc pores and minute pores at opening; abdominal spir-
acles with 2 or 3 complex disc pores and minulte pores in
atriumy; last abdominal spiracle more than twice its own
diameter distant from anal tube. Derm with complex disc
pores present. Cicatrices on head smaller than complex
disc pores. Minule pores absent. Selae and derm hairs each
ol 2 Lypes present bul sparsely distributed.

Dorsum. Pores, sctac, and derm hairs as for venter, but
cicatrices absent.

Anal lube simple, with a thickened ring al mner end, and
with lobes, 6--10 derm hairs, and minute pores on inner
two-thirds.

Third-instar female. Appearance typical of genus. En-
closed in an oval, rather papery cyst under the thin bark
layers of its host. Body shape (slide-mounted specimens)
oval.

Measuremenis: body length 3.1-4.5 mm (paralectotype
3.1 mm), width 2.4—4.0 (2.5} mm: antennal length 0.17—
0.2 (0.2) mm; hind leg length 0.17-0.2 {0.2) mm.

Venter. Antennae as for genus, Legs as for genus; claw
reduced, the digimles reaching beyond claw apex. Thor-
acic spiracles with 10—12 complex disc pores and minute
pores al mouth; abdominal spiracles with an inner ring of
B-10 complex disc pores and some minute pores; last
abdominal spiracle more than twice jts own diameter dis-
tant from anal tube, Setae of 2 sizes and clavale dermhairs
present. Modified spines evenly distributed on last 3 abdo-
minal segmenits but sparsc on 4th. Simple pores mostly
thick-walled, and slightly smaller than complex disc pores.
Simple dise pores and complex disc pores present. Cicatri-
ces present on all abdominal segmenis cxceptthe tast. Last
abdominal segment with many modificd spines, setac of 2
sizes, clavate derm hairs, simple pores, simple disc pores,
complex disc pores, and minute pores, but lacking cica-
trices.

Dorsum. Setae, modified spines, derm hairs, and pores
as on venter, but cicatrices absent. Anal arca as for venter,

Anal tube with a single median row of complex disc
pores, Srows of pores atinner end, and between these pores
a sclerotised band and a narrow collar.

Second-instar female (Fig. 19). Appearance and habits
of live individuals as in third instar. Body shape (slide-
mounted specimens) oval, slightly pear-shaped.

Measurecments: body length 1.4-2.5 mm, width 1.0-1.8
mm; antenna length 0.1-0.12 mm; hind leg length 0.1-3.12
mim.

Venter. Antennac as for genus. Legs as for 3rd insiar.
Thoracic spiracles with & or 7 complex disc pores and
minute pores atopening; abdominal spiracles with an inner
ring of 4 complex disc pores and minute pores. Setae of 2
sizes and slightly clavate, thin derm hairs present, sparse
on thorax and hcad. Modified spines present on last 4
abdominal segments. Simple pores with thick walls and
simple and complex disc pores present. Cicatrices as for
3rd instar. Last abdominal segment with modified spines
more or less in 2 rows; setae of 2 sizes, derm hairs, simple
pores, simple and complex disc pores, and minule pores
present.

Dorsum. Pores, setac, modified spines, and dermhairs as
on venter, but cicatrices absent.

Anal wbe with a median ring of 10-14 pores, 3 rows of
pores at inner end and, between these rows of pores, a
sclerotised band and a collar of thickened Lissue.
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First instar (Fig. 20}. Appearancetypical of genus. Body
shape (slide-mounted specimens) oval.

Measurements: body length 1.1-1.3mm, width 0.6-0.8
mm; length of hind femur plus trochanter (.14-).16 mm,
of hind tibia plus tarsus 0.17-0.19 mm.

Venter. Antennac and legs as for genus, Thoracic spir-
acles each with 2 complex disc pores; abdominal spiracles
with 1 complex disc pore al opening. Setac and derm hairs
both of 2 sizes; simple disc pores aboui as large as simple
pores, which have thick walls. Complex disc pores present.
Last abdominal segment wilh sparse setae, derm hairs, and
simple disc pores present. Venlrzl cicatrices and caudal
sctac as for genus. Modified spines absent.

Dorsum. Sctac, derm hairs, and pores as on venter, dis-
tributed evenly over surface. Last abdominal segment with
a single row of modificd spines around anus, setae and
clavate derm hairs in 1 or 2 rows, and a few simple disc
pores present.

Anal tube as for genus.

Adultmale (Fig.21). Appearance ofliveindividuals typl-
cal of genus. Body elongale.

Measurements: body length 3.7—4.2 mm; antermal length
2.5-2.6 mm; wing length 3.5-4.5 mm; length of hind
trochanter plus femur 0.68-0.84 mm, of hind tibia plus
tarsus 1.20-1.3 mm; claw length 0.08-0.10 mm, width
(.05 mm; penis sheath length 0.30-0.35 mm, width al tip
0.05 mm.

Venter. Head and thorax as for subfamily. Head with
cicatrices samesize as pores. Anicnnac as for genus. Abdo-
men with eylindrical tubercles and numerous fine setae;
dermhairs few, 1 6 wide bands; last 2 abdominal segments
with asparse band of setac only; minute pores absent. Legs
as for genus, with about 50 bifurcate setae on tibia and
1618 on Larsus; claw Lwice as long as wide, with about 25
knobbed digitules on cach side.

Dorsum. Head and thorax as for subfamily. Disc pores
and cicatrices the same size. Hamulohalteres with 4 or 5
curved, knobbed, sctac at tip. Abdomen: disc pores with
obscure loculi; fine sctae and blunt derm hairs in 7 bands;
last segment without pores. Minutc pores absent.

Pupa (Fig. 22). Appearance of live individuals typical of
genus, Body shape (slide-mounted specimens) elongate
oval.

Measurements: body length 3.3—4.3mm, width 1.5-1.7
mum; width of 1ast abdommal spiracles 25-27 nm, of other
abdominal spiracles 27 pm.

Venter. Antennac as for genus. On head, derm hairs of
2 types, onc slender, the other stout with slightly expanded
tips. Long slender setac, minute porcs, and complex disc
pares present on head. Complex disc pores, stout setae, and

derm hairs in rows on abdomen. Last abdorninal spiracles
less than 5X their own width from vestige of anal tube,

Dorsum. Derm hairs, pores, and setae as on venter, but
minuie pores absent. Anal lobe setze mostly slender with
expanded tips.

Prepupa (Fig.23). Appearanceoflive individuals Lypical
of genus, Body shape (slide-mounted specimens) oval-
clongate.

Measurements: body length 3.4 mm, width 1.5 mm;
length of hind trochanter plus femur 0.30-0.53 mm, of hind
tibia plus tarsus (1.56-0.57 mm; claw length 65-75 pm,
width 25-32 pm.

WVenter. Antennac as for genus. Legs as for genus; tipol
tibia not expanded distally; 11 or 12 stout setae presenl on
tibia and 9 or 10 on tarsus; claw less than twice as long as
wide, lacking adenticle. Thoracic and abdominal spiracles
as for genus, Head with cicalrices smaller than complex
disc pores, thick-walled, the wall thickness about half the
lumendiameter, Complex disc pores, setae, and derm hairs
of 2 sizes present, one slighily thickened with a blunt tip,
the other fine and tapering. Minute pores absent.

Dorsurm. Setae, derm hairs, and pores as on venter, but
cicatrices absent.

Anal tube as for genus, with 5 or 6 medial derm hairs,

Typedata. Givenby Green (1929,p.370) as “under loose
bark of Dracophylum traversii, Arthur's Pass, 3,300 fi,
1.1923", Theype slide (BMNH) bears an adult female and
a third-instar female, and Green did not specify in his
original description which of these specimens is holotype.,
The adull [emale is here designated lectotype; the third-
inslar fermnale thus becomes paralectotype.

Materinlexamined, Adult female: lectotype, plus5non-
type examples (NZAC, BMNH). — / NN, NC-WD.
Collected [rom Dracophyllum sp. and D. traversii. Rec-
orded JTanuary, Oclober, and November.

Third-instar [ernale: paralectotype, plus 7 non-type ex-
amples (NZAC,BMNH). —/NC-WD. Collecied from
Dracophylium traversii at altitudes around 900 m. Rec-
orded JFanuary and October.

Second-instar female: 7 non-type cxamples (NZAC,
BMNH). —/NC. Collected from Dracophyilum sp. and
D. traversii, at altitndes around 900 m. Recorded January
and October.

Firstinstar: 2non-type examples (NZAC). —/NC-WD.
Collected from Dracophylium ataround 900m. Recorded
January,

Aduitmale: 5 non-type examples (NZAC). —/NN,NC
-WD. Found under bark of Dracophyllum traversii at
3000 ft {900 m] and (1 specimen) on Leptospermum
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ericoides al sea level. Recorded January, October, and
November,

Male pupa: 5 non-type examples (NZAC) — / NN,
NC. Found under burk of Dracophyifum traversii at 3000
fi [900m]. Recorded January and November.

Male prepupa: 2 non-type examples (NZAC). —/NC.
Found under Dracophylfum bark. Recorded January and
March.

Remarks. Theadull female ol C.montana is almost indis-
tinguishable from that of C. wairpensis, except by the small
cicatrices on the head venter, The intermediate and first
instars can be distinguished [rom other species in the genus
by the shape ol the modified spines around the anus. Adelt
males of wairoensis and montang are almost indistinguish-
able exeept for the dimensions of the cylindrical mbercles
on the venter of the abdomen, the number of digitules on
the claw, and claw shape. However, both species seem Lo
be host-specific.

Coelostomidia pilosa (Maskell)
shaggy giant scale
Figures 24-28

CoelostomapilosumMaskell, 1831: 29, Leclotype [emale,
New Zealand (NZAC), here designated [examined).
Coelostomidia pilosa (Maskell). Cockereli, 1902: 258.

Adult female (Fig. 24). Appcarance of live individuals
typical of genus; often found crawling on forest floororon
host plant. Body shape (slide-mounted specimens) clon-
gate oval, broadest behind last pair of legs.

Measurements: body length 612 mm (leclotype Y mm),
width 4—6 {5) mm; length of hind trochanter plus femur
0.6~1.2 (1.1) mm, of hind tibia plus tarsus (0.8-1.4 (1.3}
mm.

Venter. Antennae 10- or 11-segmented, as for genus.
Legs as for genus; trochanter and femur lacking sloul setae
ontheir posterior edge; distal tip of tibla not expanded, with
1620 stout sctac on underside; tarsus with 8-10 setag;
claw lacking a denticle. Thoracic spiracles with 18-20
complex disc pores and minute pores at opening; abdomi-
nal spiracles with 8-12 complex disc pores and minute
pores in atrium; lastabdominal spiracle same sivze as others,
miore than 2 spiracle widths distant from anal tube. Com-
plex disc pores numerous; minute pores in smaller num-
bers; cicatrices wider than complex disc pores, on head.
Derm hairs of 2 sizes numerous, selae of 2 sizes less so.

Dorsum. Pores and selae as on venter bul sightly denser
and more evenly distributed. Cicatrices absent.
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Anal tube with achitinised ring and minute pores atinner
end, then a group of 5 or 6lobes, a collarof thickened tissue,
and an inner ring of 17 or 18 derm hairs.

Third-instar female. Live examples enclosed in a dull
whitc, thin-walled cyst on hast plant, often under bark.
Body pink. Body shape (slide-mounted specimens ) round
to oval.

Measurements: body length 4.0-7.0 mm, width 3.0-6.0
mm; antennal length 0.1-0.2 mm; hind leg length 0.1-0.2
mm.

Venter. Antennae as [or genus. Legs as for genus; claw
long, with a distinct denticle and digitules nol reaching
claw apex. Thoracic spiracles with 10 or 11 complex disc
pores and minule pores 4l opening; abdominal spiracles
wilh 1 or 2 inner rings of about 3 complex disc pores and
minute pores; last abdominal spiracle more than 2 spiracle
widihs distant from anal tube. Groups of cicatrices on all
but the last 2 abdominal segments, absent from thorax.
Minutle pores scatlered over body and around spiracles,
Spines, derm hairs, simple disc pores, and setae concen-
trated around edge of body. Slightly clavate derm hairs
present around mouthparts, longer than on remainder of
body. Modified spines, complex disc pores, and simple
porcs absent. Spincs on last abdominal segment not differ-
entiated from those on remainder of body.

Dorsum. Poresand cicalrices as on venter; spines more
evenly distnibuted.

Anal tube with amedian double row of 2022 pores and
68 rows of porcs atinnerend; between these rows of pores
a collar ol lissue and lobes.

Second-instarfemale (Fig.25). Appearance ofliveexam-
ples similar lo 3rd instar. Body ouwtline (slide-mounted
specimens) round to oval,

Mcasurcments: body length 1.6—4.,0 mm (paralecilolype
2.3mm),width 1.1-2.4 (1.7ymm; antennallength 0.07-0,12
{0.07) mm; hind leg length 0.07-0.17 ((.12) mm.

Venter. Antennac and legs as for 3rd instar. Thoracic
spiracles with & or 7 complex disc pores and minute pores
at opening; abdominal spiracles with amedian ring of 2 or
3 complex dise pores and minute pores. Spines, setae, derm
hairs, and simple disc pores as for 3rd instar. Cicalrices
present on all abdominal segments except the fast 2. Last
abdominal segment as for 3rd instar.

Dorsum. Cicatrices, selag, spines, and pores as for 3rd
instar.

Anal lube with 5 or 6 rows ol pores at inner end, asingle
medianring of 10—12 pores, 5 or 6 lobes between therows
of pores, and between these a band of thickened cuticle.

Firstinstar (Fig. 26). Appearancetypical of genus. Body

shape (slide-mounted specimens) broadly oval, widest at
thorax.

Measurements: body length 1.0-1.9mm, width0.7-1.1
mm; length of hind femur plus trochanter 6.15-0.20 mm,
of hind tarsus plus tibia (.20-0.22 mm.

Venter. Antennae and legs as for genus. Two complex
disc pores associated with thoracic spiracles but not ab-
dominal spiracles, Spines concentrated around body mar-
gin and onlast segment, the anal spinesslighdy longerthan
those on body but not differentiated [rom them. Sctac of 2
sizes, clavale derm hairs, and simple disc pores, rather
square in outline, present. Simple pores, complex dise
pores, and modilied spines absent. Last abdominal seg-
ment with cicatrices and caudal sctae as for genus; spines
present, not differentiated from those on remainder of
body.

Dorsum. As for venter, but porcs, spines, selae, and
clavale derm hairs scaticred evenly over surlace.Last
abdominal segment as for venter, but cicatrices absent.

Amnal tube as for genus.

Adultmale (Fig.27). Appearance oflive individuals Lypi-
cal of genus.

Mecasurcments: body length 4.7-5.0 mm; wing length
4.5-5.2 mm; length of hind rochanter plus femur 0.80-1.08
mm, of hind tibia plus tarsus 1.64-2.12 mm; claw length
0.10-0.12mm, width 0.03-0.04mm; antenna 3.1-3.7 mm:
penis sheath length 0.32-0.42 mm, width at tip 0.07-0.10
mm.

Venier. Head with cicatrices almost twice as wide as disc
pores, which have 4 or 5 obscure locull. Minute pores, long
pointed sctae, and derm hairs present. Antennae as for
genus, Legs as [or genus; tibia with about 50 bifurcate
setae, and Larsus with about 16-18; claw with a denticle and
apair of knobbed digitules. Abdomen with 7 rows of short,
spinc-like derm hairs, disc pores, and minute pores; lasl 2
segments with setac only. Cylindrical tubules absent.

Dorsum. Pores, cicatrices, setag, and hairs on head and
thorax as on venter. Abdomen with 7 rows of disc pores,
minule pores, long setac with slightly expanded tips, and a
few derm hairs with pointed tips. Hamulohalteres with 5 or
& sctac at tip,

Penis sheath as in C. zealandica.

Pupa (Fig. 28). Appeurance of live individuals typical of
genus. Body shape (slide-mounted specimens) elongate
oval.

Mcasurcments: body lengih 4.6-5.1 mm, width 1.9-2.4
mm; width of last abdominal spirackes 27-30 um, of other
abdominal spiracles 25-30 pm.

Venler. Antennac and legs as for genus. Head with
slender derm hairs and sctae, minule pores, and complex
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disc pores present. Thorax and abdomen with sirnilar
vestiture, butnoslender sctae. Conical setac with expanded
tips common on abdomen. Anal lebe setac short, stout,
conical, with expanded tips.

Dorsum. As for venter, but with some slender setae on
abdomen.

Prepupa (see Fig. 23). Appearance of live specimens
typical ol genus. Body shape (slide-mounted specimens)
broadly oval.

Measurements: body length 3.9-4.3mm, width 1.8-2.2
mm; length of hind trochanter plus femur 0.57-0.75 mm,
ol hind tibia plus tarsus (.64-0.88 mm; claw length 40-83
pm, width 25-35 pm.

Venler. Antennae as [or genus. Legs as for genus; tibja
not expanded distally, with 10-12 setae; larsus with S or 6
setae. Thoracic and abdominal spiracles as for genus; last
pair of abdominal spiracles more than 5x their own dia-
meter distant from anal tube. Cicatrices onhead as large as
complex dise pores or larger. Minute pores, numerous fine-
pointed derm hairs of 2 sizes, sparse long setac, and
complex disc pores present throughout.

Dorsum, Setae, pores, and derm hairs as on venter, but
cicatrices absent,

Anal tube as for genus; about 12 derm hairs medially.

Type data. Given by Maskell (1891, p. 29) as New Zea-
land, *“on various trees in forests, Reelton district, second
stage mostly on Podocarpus totara or various specics of
Fagus”. The syniype sefes (NZAC) consists of three
slides,labeclled “larva, 1889, W. M. M.”, “female 2nd slage,
1889, W.M.M.”, and “adult female, 1883, W.M.M."”. This
last slide conforms with Maskell's description, and is here
designated lectotype. The firstinstar is amisidentification,
but the 2nd-stage female becomes paralectotype.

Material examined. Adult female: lectotype, plus 10
non-lype examples (NZAC, BMNH). ND, CL, BP, WO,
GB,TK,RI, WI, WA, WN /NN, MR, BR, WD, MC, CQ,
FD, SL / 81. Collected from Podocarpus totara, Notho-
Jagus sp., Dacrydium cupressinum, ponga fern, off uree
trunks, and on forest floor. Recorded Janunary—March and
May.

Third-instar female: 16 non-type examples (NZAC,
BMNH). ND,CL, W0, BP, GB, TK, Rl, WI /NN, MB,
BR, MC, CO, FD, SL./ 8i. Collected from Prumnopitys
taxifolia, Podocarpus totara, Dacrydium sp., Libocedrus
bidwilli, Pseudowintera colorata, Rubus australis, and
Ripogonum scandens. Recorded January, March, April,
November, and December.

Second-instar female: paralectotype, plus 38 non-type
examples (NZAC, BMNH). ND, AK, CL, WO, BP, GB,
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TO,RI, W[, WN/NN,BR, WD,CO,FD, 8L/SI. Collected
from Libocedrus bidwilli, Dacrydium cupressinum,
Podocarpus totara, Prumnopitys taxifolia, P. ferruginea,
Nothofagus solandri, Hebe sp., Metrosideros sp., Rubus
australis, Weinmannia racemosa, Phyllocladus alpinus,
Dacrydium biforme, Neopanax sp., Freycinetiasp., Pseu-
deowintera colorata, and grass roots. Recorded January,
March-May, and Augusi—November.

First instar: 7 non-lype examples (NZAC). ND, AK,
w0, BP, TO, TK / NN, BR, FD / SI. Collecied from
Dacrydiwm sp. and other Podocarpaccae, Recorded Feb-
ruary, April, May, September, and November.

Adult male: 7 non-type examples (NZAC). AK, WO,
TK,RI /NN, CO,FD /8], Collected lrom varicus plants.
Recorded February—April.

Male pupa: 5 non-type examples (NZAC). — / NN,
C0,FD. Collected from various plants and in the ground.
Recorded April, May, November, and December.

Male prepupa: 11 non-type examples (NZAC), AK, TK
JNN,BR, WD, FD. Recorded January—May, November,
and December.

Remarks. Maskell (1891) described the first inslar of C.
pilosa as nol possessing the thickened modilied setae (=
spines) found in the intcrmediate stages. However, on
cxaminalion of the original Maskell slide it was found that
the specimen has cerarii on the abdomen, and is probably
4 first-instar pseudococeid. Adult females and males arc
most similar to C. zealandica, but intermediate and first
instars are the most distinctive in the genus, possessing
very thick, mumerous spines. The pupae arc alsodistinctive
because of the large, stoul, conical sctac on the anal lobes.

Coclostomidia wairoensis (Maskell)
manuka giant scale

Figurcs 29-33

Caelostomawaircense Maskell, 1884: 141 (misspelling of
Coelostoma). Lectotype male, New Zealand (CMINZ),
here designated [cxamined].

Coelostoma wairoense Maskell, 1887; 109,

Coelostomidiawairoensis{Maskell). Cockerell, 1902: 258,

Adult female (Fig. 29). Appearance of live individuals
ypical of genus. Body shape (slide-mounted specimens)
oval, broadest near 4th abdominal segment.

Mecasurements: body length 4. 0-4.6 mm, width2,2-3.2
mmy; length of hind trochanter plus fermur 0.40-0.45 mm,
of tibia plus tarsus 90.50-0.55 mm.

Venter. Antennae 10-segmented, as for genus. Legs as
for genus; trochanter and fernur lacking spine-like setae;
tibia with apex not expanded, and with 8-12 stoul setac on
posterior surface; Larsus with § or 6 stout selae on posterior
surlace; claw with serrations. Thoracic spiracles with 7-9
comnplex dise pores and minute pores al opening; abdomi-
nal spiracles with 3 or 4 complex disc pores and minute
porcs in atrium; last abdominal spiracle more than 2 spir-
acle widths distant from anal tube. Complex dise pores and
minute porcs present. Cicatrices mostly on head, smaller
than complex dise pores. Derm hairs and setac scattered
over venler. Simple pores and simple disc pores absent.

Dorsum. Pores, derm hairs, sctae, and cicatrices as on
venter but slightly denser; cicatrices absent.

Anal tube with minute pores and with 3 or 4 derm hairs
medially; lobes small; a chilinised ring at inner end.

Third-instar female. Liveindividualsenclosed mabrittle,
thin, eval cyst on host plant. Body bright pink.

Measurements: body length 1.4-2.7 mm, width 1.5-2.1
mm; antennal length 0,10-0.15 mm; hind leg length G.10—
0.17 mm.

Venter. Antennac as for genus. Legs as [or genus; claw
and digitules reduced. Thoracic spiracies with 8 or 9 com-
plex disc pores and minule pores al opening; abdominal
spiracles with a median ring of 4 or 5 complex disc pores
and minute pores; last pair of abdominal spiracles more
than 2 spiracle widths distant from anal tube, Simple pores
with a small lumen and simple disc pores with 2—4 loculi
common. Complex disc pores present, mostly around spir-
acles. Cicafrices present on thorax and on all abdominal
segments excepl the last. Two sizes each of clavate derin
hairs and setae prescnt, cvenly distributed. Last abdominal
segment with 1 or 2 rows of modified spincs, 2 or 3 rows
of fine setae, and minute pores present. Other pores as on
remainder of venter.

Dorsum. Pores, derm hairs, and sctae as on venter, but
cicatrices rare or absenl. Last abdominal segment with
modificd spines in about4 rows; simple disc pores, simple
pores, and minule pores present; long setae in 2 or 3 rows
around anus.

Anal tube with arow of 5 or 6 median pores, awide outer
collar of tissue, and 610 rows of pores at inner end.

Second-instar female (Fig. 30). Appearance of Liveindi-
viduals similar to 3rd instar. Body shape (slide-mounted
specimens) oval.

Measurements: body length 1.3-2.5 mm, width 0.7-2.0
mm; antennal length 0.10-0.15 mm; hind leg length
0.10-06.17 mm.

Venter, Antennae and legs as for 3rd instar. Thoracic
spiracles with 7 or 8 complex disc pores and minute pores
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at opening; abdominal spiracles with an inner ring of 2 or
3 complex disc pores and minutc pores. Setae and slightly
clavate derm hairs of 2 sizes evenly distributed. Simple
pores with a small lumen and simple dise pores present;
simple pores smaller than complex disc pores. Cicatrices as
for 3rd instar. Last abdominal segment with setac as on1e-
raainder of venter, modified conical spines, and minute
pores present; cicairices absent.

Dorsum. Pores, derm hairs, and setae as on venter, but
denscr; cicatrices absent. Complex disc pores and modified
spines more numerous on last abdominal segment than on
venter.

Anal tube a3 in 3rd instar, but with fewer rows of porcs
al inner end,

Firstinstar (Fig. 31). Appearancelypical of genus. Body
shape (slide-nounicd specimens) oval.

Measurements: body length 0.71-0.90 mm, width
0.43-0.62 mm; length of hind trochanter plus femnur
0.10-0.13 mm, of hind tibia plus tarsus 0.10-0.16 mm.

Venter. Antennae and legs as for genus. Thoracic and ab-
dominal spiracles each with a complex disc pore at open-
ing. Setae ol 2 sizes and clavate derm hairs distrbuled more
or less in rows on ghdomen, elsewhore scaticred. Simple
pores and simple and complex disc porcs present. Setae,
pores, and derm hairs concentrated around edge of body.
Last abdominal segment with few sctac, clavate denm
hairs, complex disc pores, and simple pores, and with no
modified spines. Cicatrices and caudal sctac as for genus.

Dorsum. Setae, clavate derm hairs, simple porcs, and
simple disc pores present. Last abdominal segment with
slender sctac, 3 or 4 modified spincs, simple pores, and
complex disc pores present.

Anal tube as [or genus,

Adultmale (Fig.32). Appearance ofliveindividuals typi-
cal of genus.

Mecasurcments: body length 2.4-3.0 mm (lcctotype 2.6
mmy}; wing length 3.0-3.3 (3.0) mm; length of hind troch-
anter plus femur 0.46-0.60 (0.50) mm, of hind tibia plus
tarsus (0.70-0.98 (0.80) mm; claw length 0.08-0.09 (0.09)
mm, width0.036-0.04 (0.04)mm; penis sheathlength 0,32
(0.32) mm, width at apex 0.03-0.03 (0.05) mm.

Venter. Head wilh pores, sctac, derm hairs, and 2 [ew
cicalrices smaller than disc pores. Antennae as for genus.
Abdomen with & bands of cylindrica] lubereles, minute
pores, finederm hairs, and setae; last 2 segments withsctac
only. Legs as for genus; tibia with 30-40 bifurcate sctac,
tarsus with 8~10; claw more than twice as long as wide,
with up to 18 knobbed digitules on each side, exceeding
claw apex.

Dorsum. Head and thorax as forventer. Hamulohalieres
cach with 3 knobbed sctae at apex. Abdomen with 7 bands
of disc pores and setac and an 8th band of setae only, the
disc pores with 2 or 3 obscure loculi, fine derm hairs, short
setae, and minute pores present. Penis sheath flask-shaped,
bifid for a short distance al tip, not lobed but narrow.

Pupa(sceFig.22). Appearance of live individuals typical
of genus. Body shape (slide-mounted specimens) elongate
oval.

Measurements: body length 3.0-3.6 mm, width 1.1-1.3
mm; width of all abdominal spiracles 17-21 pm,

Venter. Antennac and legs as for genus. Pores, derm
hairs, and sctac stimilar to those ol C. mentana, but stout
derm hairs thick throughout their entire leng th and lacking
an expanded tip. Last abdominal spiracles more than 5x
their own width distant from vestige of anal tube,

Dorsum. As for C. montana, but anal lobe selae lacking
expanded tips.

Prepupa (Fig. 33). Appearunceoflive individuals typical
of genus. Body shape (slide mounts) elongate-oval.

Measurements: body length 2.9—4.0 mm (paralectorype
3.5mm), width 1.2-2.2(1.2ymm; length of hind wrochanter
plus femur 0.38-.50 (0.50) mm, of hind tibia plus tarsus
0.46-0.52 (0.48) mm; claw length 0.05-0.07 (0.07) mm,
width 0.02-0.03 (0.03) mm.

Venter. Antennae as for genus. Legs as for genus; claw
more than twice as Jong as wide, with small scrrations; tibia
not expanded apically, with 6—8 stout sctac; tarsus with 4
or 5 stout setae. Thoracic and abdominal spiracles as for
genus; last abdominal spiracles less than 30 um wide and
more than 5X Lheir width distant from anal tube. Comnplex
disc pores, minule pores, sparse long setae, and derm hairs
of 2 sizes present, Cicatrices on head thick-walled {wall
thickness about equal to lumen diameter), narrower than
complex disc pores.

Dorsum. Pores, sctae, and derm hairs as on venler, bul
cicatrices absent.

Anal mbe as for genus, with 4 or 5 blunt hairs medially.

Type data, Tn the syntype series (CMNZ) there are four
slides, labelled: “Coelostoma wairoense, from Leptosper-
mum, April 1883, W.M M. [prepupa|”™; “Coelostoma wai-
roense, from Leptospermum, antenna and foct of ... {pre-
pupa], April 1883, W.M.M.”; "Coelosioma wairoense,
from Leptospermum, Hallerof male, Junc 1883, W.M.M.™;
and “Coelostoma wairoense, [rom Leptospermum, Male,
June 1883, W.M.M.”. The last slide fits the original des-
cription and drawings by Maskell of the adult male, und is
here designated lectotype; the other three slides become
paralectotypes,
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Material examined. Adult female: 10 non-1ype cxamples
(NZAC). ThreeKingsls /ND,AK,CL,WO,BP,GB, TK 172 1737 1747 17%° 176 1370 17w’
/NN,BR,MB, KA. Collected from Kunzea ericoides and Ri» |

Leptospermiumscoparium. Recorded January—November.

Third-instar female: 18 non-type examples (NZAC). £
Three Kings Is / ND, AK, BP, TO, GB / NN, MR,
KA. Collected rom K. ericoides, L. scoparium, and Metro-
sideros sp. Recorded January, August, and October-
December.

Second-instar female: 11 non-type cxamples (NZAC,
BMNH). ND, AK,CL, WO, BP,GR, TK/NN,MB, KA,
MC. Collecled rom K. ericoides, L. scopariwm, and Metro-
sideros sp. Recorded February, April, August, and Dec-
ember.

First instar: Snon-type examples (NZAC). ThrecKings
Ts /ND, AK, WO,BP,GB, TK /NN, MB, KA, MC. Col- —1 '
lected from K. ericoides and L. scoparium. Recorded h¢
April, November, and December.

Adult male: lectotype and 3 paralectotypes (CMNZ),
plus 12 non-type examples (NZAC). ND, AK, CL, WO,
BP,GB, TK/NN,MB,MC. Collected from K. ericoides QFFSHORE
and L. scoparium. Recorded January, April-June, and ISLANDS
August. Kermadecs [ ]

Pupa: 13 non-1ype examples (NZAC). ND, AK, WO, Three Kings [ |
GB /NN. Collected from K. ericoides and L. scoparium.
Recorded February-May and December.

Prepupa: 2 paralectotypes, plus 15 non-type cxamples
(NZAC). ND, AK,WQ, TK f—. Collecied from K. eric- Bounty
otdes and L. scoparium. Recorded February—April. Antipodes
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Remarks. Scc Remarks under C. montana, above, Al-
though specimens have been reporied as occurring on both
Kunzea and Leptospermum, and occasionally on Metrosid-
eros, subsequent investigations —as in the study of the life
history of this margarodid around Auckland described on
pp- 16-18 — suggest that K. ericoides is by far the most

/d -
important as a host plant, B AT
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Green's (1929) description of the “adult fernale” was in -
fact of the prepupa. & e i J
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Figures 3437
Coelostoma zealandicum Maskell, 1880: 294. Lectotype
female, New Zealand (NZAC), here designated [exam-
ined]. J i P TP PP
: - 70" 171° 1727 173° 174
Caelostoma zaelandicum Maskell. Maskell, 1884: 141 1677 168" 169
{misspelling of Coelostoma zealandicwn).
" Coelostomidia zealandica(Maskell). Cockerell, 1902: 258, - Map5 Collection localities, Coelostornidia wairoensis
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Adultfemale (Fig. 34). Appearance of live females typi-
calof genus. Often found crawling on forest floororon iree
trunks. Large, with well developed legs and antennae;
pink, with a fine dusting of white wax. Body shape (slide-
mounted specimens) clongate oval, widest behind post-
erior pair of legs.

Measurements; body length 6~15 mm, width 4—8 mm;
length of hind trochaniter plus fernur 0,.80-1.60 mm (lecto-
type 1.25 mm), of hind tibia ptus larsus 0.80-1.60 (1.30)
mm.

Venter. Antennae 11-segmented, as for genus. Legs as
for genus; claw slightly serrated; several stout, spine-like
sctae presenton posterior face of rochanter, and 3040 on
femur; tibia with distal tip expanded, and with 4064 stout
setac on posterior edge; tarsus with 15-20 stour setac.
Thoracicspiracles each with 1320 complex disc pores and
many minute pores near opening; abdominal spiracles with
1016 complex disc pores and minule pores in atrium; last
pair of spiracles immediately adjacent to anal wbe. Derm
with complex disc pores and minute pores. Cicatrices rare,
occurring mostly in head region, narrower than disc pores.
Derm hairs numerous, of 2 sizes. Setac of 2 sizes, sparsely
distributed.

Dorsam. Pores, setae, and derm hairs as on venter, bul
cicatrices absent.

Anal tube with a sclerotised ning at mner end, minuic
pores on inner two-thirds, smalllobes, then a thickening of
the surface and amedial ring of about 2426 slender sctac.

Third-instar female. Livefemalesenclosedinaresinous
cyst. Body round to oval, bright pirk, with a fine dusting of
white wax; last abdominal scgment not sclerotised.

Measurements: body length 3.0-5.7 mm, width 2.6-5.0
mm; antennal length 0.20-0.30 mm; hind leg length 0.20—
0.30-mm.

Venter. Antennae as for genus. Legs as for genus; claw
and digitules reduced. Thoracic spiracles cach with 20-26
complex dise pores and minuie pores at opening; abdomi-
nalspiracles with adouble inner ring of complex disc pores
and some minute pores; last pair of abdominal spiracles
adjacent to anal tube. Setae of 2 sizes and non-clavatederm
hairs distributed over much of venter. Cicatrices present,
mostly on midline of abdominal segments. 8imple pores,
simple disc pores, complex disc pores, and minute pores
scaitcred on venler, becoming more numerous on last
abdominal segment. Clavale derm hairs absent. Dome-like
modified spines in 1 or 2rows and long setac and derm hairs
present on last abdominal segment.

Dorsum. Setae, derm hairs, and pores of same type ason
venter, evenly distributed, Cicatrices present over entire
body surface except for last abdominal segment, which is
similar to that of venter, with modified dome-like spines

more or less in 4 rows.

Anal tube with 7 or more rows of pores at inner end, a
medial band of 5 or more rows of pores, and between these
alightly sclerotised band of derm. Arca around anus ofllen
becoming sclerotised with age, but never developing a
thick band ol sclerotisation separating it [rom remainder of
body as in intermediale stages of Ultracoelostoma species

q.v.)

Second-instar female (Fig. 35). Appearanccin life asin
third instar. Body shape (slide-mounted specimens) round
to oval.

Measurements: body length 1.6-2.7mm, width 1.2-2.2
mm; antennal length 0.12-0.20 mm: hind leg length 0.14—
2.00 mm.

Venter. Antennac and legs as for 3rd instar. Thoracic
spiracles each with 9-12 complex disc pores and minute
pores at opening; abdominal spiracles with a single inner
ring of about 8 complex disc pores and minute pores pres-
enl. Derm hairs and setae of 2 sizes, simple pores, simple
and complex disc pores, and minute pores present. Cicatri-
ces as for 3rd instar. Clavate derm hairs absent. Last
abdominal segment as for 3rd instar, but dome-like modi-
fied spines in 2 or 3 rows around anus.

Dorsum. As [or venter, but cicatrices present on head
and thorax. Last abdominal segment similar to that of
venter, with modified dome-like spines in 3 or 4 rows.

Anal tube as for 3rd instar, except for a medial band of
2 or 3 rows ol pores, and at inner end 4 or 5 rows of pores.

Firstinstar (Fig. 36). Appearance of livecrawlers typicat
of genus. Often found crawling on host plant or on forest
floor. Body shape (slide-mounted specimens) oval.

Mcasurcments: body length 0.97-1.40 mm (paralecto-
types 1.07-1.08 mm), width 0.6-1.0 (0.63-0.65) mm;
length of hind lemur plus rochanter 0.16-0.19(0.18) mm,
of hind tarsus plus tibia 0.200.25 (0.24-0.26) mm.

Venter. Antennae and legs as for genus. Thoracic spir-
acles with 2 associated complex disc pores at opening,
abdominal spiracles with 1; last pair of spiracles distinctly
larger than the others, immediately adjacent to anal be.
Complex and simple disc pores, simple pores, setae of 2
sizes, and derm hairs present. Clavate derm hairs absent.
Last abdominal segment with 8—10dome-shaped modified
spines, spine-like setae, derm hairs, minute pores, and
complex disc pores more or less in a single row around
anus. Cicatrices and caudal setac as for genus.

Borsum. Sctae and pores as on venter. Last abdominat
segment with long sctae and derm hairs in rows. Simple
disc pores and simple pores more numerous than on venter,
and 8-10 modified spines present around anus.

Anal tube as for genus.
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Adultmale (Fig.37). Appearanccofliveindividuals typi-
cal of genus.

Measurements: body length 3.7-4.5 mm; wing length
3.5-4.3mm. Length of hind rrochanter plus [emur(.78-0.88
mum, of hind tibia plus Larsus 1.20-1.64 mm; claw length
00.09-0.12 mm, width 0.03-0.04 mm; antennalength2.9-3.4
mm; penis shcath length 0.37-0.45 mm, width at tip
0.07-0.12 mm.

Venter. Antennae, head, and thorax as for genus. Legs as
for genus; claw with a denticle and a pair of knobbed
digitules; tibia with 5060 bilurcate sctac on posterior
edge, tarsus with 20-25. Abdomen with 6 bands of cylin-
drical ubereles and with long, slender setae, much denser
than on dorsum; last 2 segments with setac only. Minute
porces abscnt.

Dorsum. Head with cicatrices larger than disc pores.
Derm hairs and setac present, Thorax as for genus, Hamulo-
halteres membrancus, cach with 5 or & curved setac at tip.
Abdomen with 7 bands of disc pores, each with 3 or 4
obscure loculi, slender derm hairs, and setac present.
Minute pores absent., Penis sheath with dorsaltip bifid, not
lobed.

Pupa (seeFig. 22). Appearance of live individuals typical
of genus. Body clongate-oval.

Mecasurements: body length 4.5 mm, width 1.9 mm;
width of last abdominal spiracles 32-35 pm, of other
abdominal spiracies 32-37 pm.

Venter. Antennae and legs as for genus. Complex disc
pores, minute pores, long setae, and derm hairs present on
head; all except minute pores present on thorax also.
Abdomen withrows of complex disc pores, derm hairs, and
stout setae with faint apical knobs present. Long setae and
minule pores absent. Anal lobe setae similar in shape to
body setae, but longer. Posterior spiracle close Lo anal tube
veslige, similar in size 1w other abdominal spiracles.

Dorsum. As for venter, but minute pores absent.

Prepupa (see Fig. 23). Appearance of live individuals
typical of genus. Body elongatc-oval, widest beyond hind
legs.

Measurements: body length 3.5-4.3mm, width 1.6-2.0
mm; length of hind trochanter plus fermur (.59-0.68 mm,
of hind tibia plus tarsus 0.69-0.77 mm; claw length
.07-0.09 mm, width 0.03—0.04 mm.

Venter, Antennae as for genus. Legs as for genus; claw
lacking adcenticle, but with arow of small serrations; apex
of tibia expanded; tibia with 16—18 spine-like setae on
posterior edge, tarsus with 8-10. Posterior spiracles less
than their own diameter distant from anal lube vestige,
slightly larger than preceding spiracles. Derm hairs of 2
sizes, complex disc pores, and long, slender sctac present

on body. Minute pores and cicatrices present on head, the
latter narrower than complex disc pores.

Dorsum. Pores, setag, and derm hairs as on venter, bul
minute pores and cicatrices absent.

Anal tube as for genus, with about 8 long derm hairs
medially.

Type data. Given by Maskell (1880, p. 294) as New
Zealand, on the bark of various large trees in Otago, and
from Canterbury “buried in the ground and in the chinks of
rocks, by the Sumner Road, Lyticlton, interspersed with
anothercurious Coceid, feeding on Muehienbeckia, acreep-
ing plant growing thereabouts™. The syntype series (NZAC,
CMNZ) consists of twelve slides, labelled as [ollows.

NZAC: “Coelostoma zealandicum, underside ol female
3rd stage [= adult female] from Mufejhlenbeckia Feb:’
1880, W.M.M.". " Coelostoma zealandicwn, young insects
from Mufe]hlenbeckia Dec 1879, W.M.M."; “Coelostoma
zealandicum, Female: 2nd slage from Mufefhlenbeckia
Feb¥ 1880 W.M.M.”

CMNZ.: “Coelostoma zealandicum, young insect, from
MufejhlenbeckiaFebruary 1880, W.M.M.","Coelostoma
zealandiciom, Rostrum, feet and antennae of 2nd stage
{Female), Fety 1880, WM.M."; “Coelostoma zealandi-
cum oviduct? and ovary?, Feb¥ 1880, W.M.M."; “Coelo-
stoma zealandicum, 2nd siage of male, from Mufe}hlen-
beckia, Tan* 1880, W.M.M.”: “Coelostoma zealandicum
anal extremity: 2nd stage, Feb¥ 1880, W.M.M.";, “Coelo-
stoma zealandicum, Fool and antenna of female; 3rd stage
April 1879, WM.M.™; “Coelostoma zealandicum, from
Mufelhienbeckia, Male {antcnna incomplete), Feb¥ 1880,
W.MM."; “Coelostoma zealandicum, from Mufefhlen-
beckia, head, wing, foot and abdomen of Male, Feb¥ 1880,
W.MM.”

Maskell's original description indicates that his paper
was read before the Philosophical Institute of Canterbury
on 5 June 1879. This original descriptionincluded notonly
diagrams of the fool and antenna, but also diagrams of the
ovipositor (= anal tube) and the ventral and dorsal aspccts
of the adult female and first instar. The fragments on the
slide labelled ... Foot and antenna of female 3rd stage ..
best fit Maskell's original description and diagrams, and
are here designated as lectotype. The first instars on the
other slide thus become paralectotypes.

Material examined. Adult female: lectotype (NZAC), 2
paralectotypes (CMNZ), and 21 non-type examples (NZAC,
BMNH, USNM). ND, AK, WO, BP, WN/NN,BR,MB,
KA, NC, MC, SC, DN, FD. Collected from Muehlen-
beckiaaustralis, M.complexa,Podocarpustatara,Cassinia
sp., Collospermum sp., Nothofagus spp., on lichen, and in
pitfall raps. Recorded January—April and November,
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Third-instar fernale: 3paralectotypes (1 NZAC,2CMNZ)
and 20non-type examples (NZAC, RMNH, USNM). ND,
AK,WQ,BP, WN/SD,NN,BR,MB,KA,NC,CO,DN,
SL. Taken [rom Muchlenbeckia australis, M. complexa,
Aristotelia serrata, Rubus australis, Pimelea sp., Cyatho-
des colensot, C. fraseri, Grisefinia sp., and Nothofagus
menziesii. Rocorded most months.

Sccond-instar female: 3 original Maskell slides and 24
non-type cxamples (NZAC, BMNH, USNM). ND, AK,
WO, BP, WN /NN, BR, MRB, NC, MC, 8C,CO, DN, SL.
Colleeted from Pittosporum tenuifolium, Muehlenbeckia
australis, M. complexa, Cyathodes fraseri, C. colensol,
Tupeia antarctica, Plagianthus sp., Rubus schmideloides,
Myoporum laetum, Discaria sp., and {lebe sp. Recorded
February, March, June, August, and October.

Firstinstar: 2 paralectotypes (1 NZAC, 1 CMNZ)and 20
non-type examples (NZAC). AK / NN, MC, Collected
from Muchlenbeckia, Pseudopanax sp., and many other
plants, and from forestlitter. Recorded February, March,
June, and Ociober.

Adult male: 2 paralectotypes (CMINZ) and 7 non-type
cxamples (NZAC). AK, WO /NN, MC,DN,SL. Collec-
ted from many plants. Recorded January—March and Dec-
ember,

Male pupa: 1 non-type example (NZAC) found m NN in
December.

Male prepupa: 1 paralectotype (CMNZ) and 7 non-type
examples (NZAC) found on ree bark and on the ground,
NN, in January, November, and December.,

Remarks. The adult female of C. zealandica is similar to
those of C. pilosa, C. deboerae, and C. fenniferae. Itcanbe
distinguished by the position of the posterior spiracles in
relation to the anal tube, and by the width of the cicatrices
on the venlerof the head relative Lo the complex and simple
disc pores. Adult females of deboerae are difficult 1o
separate from thosc of zealandica cxcept by the presence of
spines on the posterior edge of the trochanter and femur in
the latter species. Intermediate and first instars of zeal-
andica have characteristic dome-shaped modificd spines
surrounding the anal apening. Adult males of zealandica
can be distinguished from pifase males by the cylindrnical
tubercles on the venter of the abdomen.
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Genus Ultracoelostoma Cockerell

Coelostoma Maskell, 1890: 153,

Coelostomidia Cockerell, 1902: 114 (replacement name
lfor Coelostoma; preoccupied).

Coelostomidia (Ultracoelostoma) Cockercll, 1902: 114,
Type species Ultracoelostoma assimile (Maskell), by
subsequenl designation (Morrison & Morrison 1922, p.
11).

UttracoelostomaCockerell. Morrison & Morrison 1922, p.
11 {as genus).

Adult female. Enclosed in a resinous 1¢st on bark or
branches of host plant. Body broadly oval to spherical,
bright pink, without sclerotised arcas. Often found with
accompanying eggs and 1stinstars. Body outline round (as
in 1ype species) to clongatc-oval.

Venter. Antennae reduced, 4-7-segmented, with 26
thickencd setac on apical segment and 1 or 2 on segments
3-6. Legs vanably reduced, 1-5-segmented; claw weil
developed or reduced, with aor withoul a denticle, and with
1-3 pairs of digitules exlending beyond claw apex. Mouth-
parts reduced, with no sclerotised supporling struts or
stylets; amount of reduclion variable. Two pairs of thoracic
spiracles and 7 pairs of abdominal spiracles, the former
with 620 complex disc pores, thelatter with 2-10, and all
with 1 or 2 minute pores at opening; last pair of spiracles
larger than the others, less (han 2 spiracle widlhs distant
from anus. Derm with numerous complex disc pores with
8-12 oulerloculi and 2-3 inner loculi, in great numbsers on
last 3 or 4 abdominal segments but sparse elsewhere.
Minute pores present in anal area but sparse on remainder
of body. Slender derm hairs, some witha slight swelling at
tip, short, stout setae with slightly expanded tips, and long,
fine setae diswibuted evenly onbody, denser around vulva
and margins of last 3 or 4 abdominal segments. Cicalrices,
Lubercles, simple disc pores, and spines absent.

Dorsum. Setae and hairs as on venter. Pores sparse over
head and thorax, concentrated on last 3 or 4 abdeminal
scgments. Sctae and hairs denser and longer on last 3 or 4
abdominal segments than on remainder of dorsum. Anal
opening apical,

Anal mbe simple, with an inner chitiniscd ring; minuie
pores present atinnerend, and a median ring of derm hairs.

Third-instar female. Enclosedinathick, resmous teston
host plant. Body oval, bright pink, with a raised ring of
dark, heavily sclerotised fissue around anus and sclerotised
patches on last 3 abdominal intersegmental areas. Body
shape (slide-mounted specimens) round-oval. Derm
membranous excepi on final abdominal scgment, which is
a chitinised plate ofien separated from remainder of abdo-

men by a broad, sclerotised band; intersegmental areas
berween last 4 segments often with sclerotised palches.

Venter. Antennae reduced, 4-7-segmented, with 2-6
thickened sctac on terminal segment and 2—4 on preceed-
ing sepments. Legs as for wibe, reduced, 1-segmented;
claw reduced or fully developed, with 2—4 knabbed digil-
ules extending beyond claw apex, Beak as for iribe. Thor-
acic spiracles with 7-14 complex disc pores and 1 or 2
minute porcs at opening; abdominal spiracles smaller, with
3-9 complex disc pores and 1 or 2 minute pores in alrium;
last pair of abdominal spiracies largest, simated on chitinised
last segment, with exterior opening less than 2 spiracle
widths from anus. Simple disc pores with 2—5 inner loculi
and simple pores common, similar in size. Minute pores
present, densest around anvs. Cicatrices commeon onmidline
of anterior abdominal segments, elsewhere absenL Setae
long and pointed on venter of head; shorter setae, some
with expande tips, commeon on remainder of body. Derm
hairs thicker than setae, with expanded or pointed tips.
Spincs and modificd spines absent.

Dorsum. Pores, setae, and derm hairs as on venter.
Cicatrices (when present) concentrated on body margin.

Anal opening apical. Anal tube long, with 4-9 rows of
wax pores at inner end and circles of pores medially.

Second-Instar female. Enclosed inside a thick, resinous
test on host plant. Body round or oval, bright pink but with
last abdominal segment dark brown,

As for 3rd instar, but thoracic spiracles with 3-7 com-
plex disc pores, abdominzl spiracles with 14 complex disc
pores, and both with 1 or 2 minutc pores; last abdominal
segmenl less sclerotised, lacking a band of sclerotised
lissue separating it from remainder of abdomen; and fewer
sclerotised patches on intersegmental areas.

Anal tube as for 3rd instar, but fewer pores at inner end.

First instar. Often found crawling on bark of hosl plant.
Body owval, bright pink, with fully developed legs and
antennac. Derm membranous except on last abdominal
scgment, which {s partly sclerotised.

Venter. Antcnnac 6-segmented; apical segmentlongest,
with 2—-6 thickened setac (these absent on other segments),
Legs and beak as for tribe. Theracic spiracles with 1 or 2
complex disc pores at opening; abdominal spiracles in 7
pairs, each with a complex disc pore at mouth; last pair of
abdominal spiracies largest, its opening less than 2 spiracle
widths distant from anus. Simple disc pores with 2-5 inner
loculi concentrated on body margin; simple pores com-
mon. Setae long and pointed on venter of head, elsewhere
shorter and thicker; derm hairs stout, with clavate or
pomnted tips. A single pair of caudal setae present, with or
without expanded tips. Anal area with thick and fine setae
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with or without expanded tips, derm hairs, and complex
disc pores. Three cicatrices present, situated above areaof
sclerotisation on last abdominal segment, the middle one
widcst. Spines and modified spincs absent.

Dorsum. As {for venter, but without cicatrices, and scle-
rotised arca bearing morc setae, derm hairs, and complex
disc porcs.

Amal tube as for tribe.

Adult male. Appearance of live individuals typical of
tribe. Known only from U brittini and U. dracophylli (see
specific descriptions, below).

Pupa. Appearance of live pupae typical of subfamily.
Known only from /. brittini (see specilic description,
below).

Prepupa. Known only from U. brittini (sce specific des-
cription, below),

Remarks. This endemic genus shows alotof variation in
scveral characters. There are three species of Ultracoelo-
stome in New Zealand, one highly vanable and occurring
mainly on Nothofagus species, and another mainly on
Dracophylium and Archeria specics.

KEY TO SPECIES OF ULTRACOELOSTOMA
KNOWN FROM NEW ZEALAND

Adult females

1 Claw with 2 or 3 pairs of digitules, mouthparts lacking
chitinised supports or stylets; thoracic spiracles with

18-20 complex disc pores al opening
. (p.49) .. brittini
—Claw with 1 pair of digitules; mouthparts vestigial;
thoracic spiracles with 6 or 7 complex disc pores at
opening .2

2 Amntennae with 2 thickened sctae on terminal scgment;
claw reduced, blunt, lacking a denticle

.. (0. 51) .. dracophyili

—Antennae with 5 or 6 thickened setac on terminal

segment; claw well developed, pointed, with or without

a denlticle v (p. 46) .. assimile

Intermediate stages (2nd- and 3rd-mstar females)

1 Simpledisc pores with 4 loculi predominant, with 3 or
5 less common, and with 2 absent; dorsal cicatrices com-
mon C L (p.49) .. brittini

—S8imple disc pores with 3 loculi predominant, with 2 or
4 less common, with 5 rare; dorsal cicatrices rare ... 2

2 Antennac with 2 thickened setae on terminal segment
- {p. 31} ._ dracophylii

——Antennae with 3 or 6 thickened selae on terminal seg-
ment ... (p.46) .. assimile

First instar

1 Setae around anus with pointed tips; simple disc pores
with4 loculi predominant, with 3 or 5 less common, and
with 2 absent; last abdominal segment with 26-30

complex disc pores dorsally around anus
e (p. 49) .. brittini
—Sctae around anus with expanded or pointed tips;
simple disc pores with 3 loculi predominant, with 2 or 4
less common, with 5 rare; last abdominal segment with
12-18 complex disc pores dorsally around anus ... 2

2 Anicnnac with 2 thickened selae on terminal segmenl;
selae around anus with pointed tips

. (p-51) .. dracophylii

—Aniennae with 46 thickened sctae on terminal seg-

nient; setae around anus with expanded tips
... (p.46) .. assimile

Adult male
1 Penissheath approximately 3X as Jong as wide; hamulo-
halteres with 5 or 6 apical sctae; tibia with 30-36 hifur-
catc setag, tarsus with 10-16; claw with 2 pairs ol
knobbed digitules e (p. 49) .. britfini
—Penis sheath approximately 5X as long as wide; hamulo-
halleres with 2 or 3 apical sctac; tibia with 20-29 bifur-
cate sctae, tarsus with 8-10; claw with 1 pairof knobbed
digitules . (p. 531} .. dracophylli

| The male of {J. assimile is unknown.]

Ultracoelostoma assimile (Maskell)
sooty beech scale

Figurcs 3840

Coelostoma assimileMaskell, 1890: 153. Leclotype [emale,
New Zealand (NZAC), here designaled [examined].
Coelostomidia {Ultracoelostoma) assimilis (Maskell).
Cockerell, 1902: 114.

Ultracoelostoma assimilis (Maskell). MacGillivray, 1921:
B7.

Ultracoelostoma assimile (Maskell). Morrison & Morri-
son, 1922: 11.
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Adult female (Fig. 38). Appearance of live mdividuals
typical of genus. Body shape {slide-mounted speeimens)
round.

Measurements: body length 2.0-3.8 mm (lectotype 2.2
mm), width 1.8-3.1 (1.7)y mm.

Venter. Antennae 5—7-segmented, with 5-8 thickened
selae on lerminal segment. Legs reduced to 14 segments;
claw with or without adenticle, and with 1 pair of knobbed
digitules. Small vestiges of mouthparts present. Spiracies
as for genus; thoracic spiracies with & or 7 complex disc
pores at opening; abdominal spiracles lacking complex
disc pores in amrium but with 1 or 2 around entrance.
Complex disc pores commonest on last 4 abdominal seg-
menls; minule pores present. Spine-like setae with slightly
expanded tips, fine, short derm hairs, long derm hairs, and
long selae present as for genus, dense on last4 abdominal
segments, sparse elsewhere. Cicatrices absent.

Dorsum. Setae and derm hairs numerous on last 5
abdominal scgments but sparsc on remainder of body.
Complex disc pores as for venter.

Anal mibe as for genus, with 5 or 6 derm hairs medially.

Third-instar female. Appearance typical of genus. Body
shape (slide-mounted specimens) round.

Measurements: body length 2.5-4.3 mm, width 2.4—4.8
mi.

Venter. Antennae reduced to 5 or 6 indistinct segments,
with 6 or 7 thickened setae on terminal segment and 1 or 2
onsegments 2 and 3. Legsreduced 103 or4 segments; claw
withadenticle and apairofknobbed digitules. Spiracles as
for genus: thoracic spiracles with 810 complex disc pores
ncar opening; abdominal spiracles with a ring of 3 or 4
complex disc pores. Derm hairs and spine-like setae of
various thicknesses and lengths present, some with expan-
ded tips. Simple pores common; simple disc pores with 3
mner loculi predominant, those with 4, 5, or 2 loculi less so;
complex disc pores present. Cicatrices present medially,
usually on all exceptlast 3 or 4 abdominal segments. Scle-
rolisalionon Jast abdominal segmentand onlast 3 interseg-
mental joins as for genus. Anal area with very heavy scle-
rotisation, ill defined setae and pores, a pair of long thick
sctae, several shorter thick setae, minute peres, and com-
plex disc pores present on sclerotised area.

Dorsum. As for venter, but pores and sctac sparser, and
concentrated on body margins; cicatrices rare.

Anal tube as for genus, with 68 rows of pores at inncr
end and with a median ring of pores.

Second-instar female (Fig. 39). Appearance and habils
typical of genus. Body shape (slide-mounied specimens)
round.

Mecasurements: body length 1.2-2.3 mm (paralectotype

2.3 mun), width 0.5-2.0 (2.0) mm,

Venter, Anteninae and legs as for 3rd instar. Thoracic
spiracles with 33 associated complex disc pores; abdomi-
nal spiracles with 1 or 2 associated complex disc pores.
Simple pores similar in size 1o the scarcer simple disc pores
which have 3 loculi predominant; those with 2,4, or SToculi
less prevalent. Clavate derm hairs, setac of different Jengths
and thicknesses, and setae with slightly swollen tips pres-
ent. Last segment of abdomen sclerotised, with complex
disc pores, setae, derm hairs, and minute pores. Cicatrices
present on all but the last 4 abdominal segments.

Dorsum. As for venter, but cicatrices absent,

Anaj tube as for genus, with 3-5 rows of wax pores at
imner end.

Firstinstar (Fig. 40). Appearancetypical of genus. Body
shape (slide-mounied specimens) oval, widest at thorax.

Measurcments: body length 0.77-4.92 mm (paralecto-
type 0.90 mm), width 0.49-0.65 (0.50) 7om; length ol hind
trochanter plus femur 0.12-0.13 (0.13) mm, of tibia plus
tarsus 0.13-0.15 {0.14) mm.

Venter. Antennae as {or genus, with 5 or & thickened
setae on lerminal segment. Legs as for genus. Thoracicand
abdominal spiracles each with at least 1 associated com-
plexdisc pore. Simple pores and simple disc pores with 25
mner loculi present, similarin size, those with 3 Jeculi most
common; complex disc pores present. Fine, short, stoutand
long setae and clavate derm hairs present. Last abdominal
segment as for genus except for several long, thick setae
with expanded tips.

Dorsum. Derm hairs, simple disc pores, and simple
pores as [or venter, but thick setae wilh expanded tips
denser on last abdominal segment, which lacks cicatrices.

Anal ube and last abdominal scgment as for genus.

Type data. Given by Maskell (1890, p. 153) as New
Zealand, on “Fagus™ in the Reefion district [BR]. Three
original slides have beenlocated (NZAC), labelled “Coelo-
stoma assimile, Adult Female, Apr, 1890, W.M.M.",
“Coelostoma assimile, Larva, Feby. 1890, W.M.M.”, and
“Coelostoma assimile, anienna of second stage female 6
joints, Feby. 1890, W.M.M.”. The adult female matches
Maskell’s original description, and is here designated
lectotype; the other iwo slides therefore become paralec-
totypes.

Material examined. Adult female: lectotype, plus 16
non-type examples (BMNH, NZAC). ND,GB, TK, TO/
NN.BR. Collected fromLaurelia novaezelandiae, Notho-
fagus fusca, N. menziesii, N. solandri, and Weinmannia
sylvicola. Recorded Febrnary, March, September, Oct-
ober, and December.
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Second- and third-instar femnales: 1 paralectotype, plus
42 non-type examples (BMNR, FRNZ,NZAC). ND, WO,
GB,TK, TO/NN,BR, KA. Collected from all speeics of
Nothofagus, Weinmannia sylvicola, and Laurelia
novaezelandiae. Recorded Janmary—April, June, and Aug-
ust—December.

First instar: 1 paralectolype, plus 11 non-lype examples
(NZAC). WO, GB, TK, TO /NN, BR, KA. Collected
fromNothofagus solandri, N fusca N.menziesii, Laurelia
novaezelandiae, Wetnmannia sylvicola, and Senecio sp.,
as scttled first instars and as crawlers on tree unks and
stems. Recorded February—April, June, and December.

Remarks. The adult female of U. assimile is very similar
tothose of U. brittini and U. dracophyfii. 1t differs [rom the
former in sive, number of claw digitules, greater reduction
of legs and antennac, and numbers of spiracies and porcs,
and from the latter in the greater number of thickened sctac
on the terminal antennal segment, and the greater number
of derm bairs and setac on the last abdominal segments.
Intermediale and first instars of assimife have simple disc
pures with predominantly three loculi, but in brittini the
guadrilocular form is more prevalent. Intermediate instars
of assimile are similar to those of dracophyili, but can be
separated by their greaternumber of thickened setac onthe
last antcninal segment, First instars of assimile dilfer rom
the other Lwo species in having knobbed setae on the last
abdominal segmenlt, and those of &riftini can be distin-
guished by their greater size and the double row of closer
packed complex disc pores around the anus, Adultmales of
assimile and dracophylli differ in the shape of the penis
sheath, the number of sctae on the hamulohalleres, the
number of bifurcate setae on the Libia and larsus, and the
number of claw digitules,

Previously U. assimile was regarded as one variable
species (Morales ef al. 1988), bul on closer examination it
was found that these variations represenied iwo species, UL
assirmile and U. brittini. 11 is of particular interest that,
where collectors have recorded the parl of the host plant
from which specimens of Uliracoelostoma have been
taken, assimilehas occumred mostly on branches (including
the lype specimen: Maskell 1890} and brittini exclusively
on trunks of Nothofagus spp. All specimens from the two
sites used in the life history study of sooty beech scale
(Morales et af. 1988) arenow recognised as I brittini. The
males from this latter study show no variation, and are thus
taken to be U, brittini. No male specimens of Ultracoelo-
stoma in NZAC have been collected in association with
populations of U, assimile on stems. Descriptions from a
morphological study of U, assimile collected on Notho-
fagus selandri bark in mid Canterbury (Oliver 1975) con-
form o U, brittini — for instance, predominance of simple
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disc pores with four loculi, and the dimensions of the life
history stages.

Second instars of L/, brittini wilh well developed legs
have been collected from various hosts. There is no greal
difference in size between them, and the legged form may
be a precursor of the prepupa. No legged (orms have been
found in U. dracophylii, howcever.

Ultracoelostoma brittini new species
Figures 41-47

Adult fermale (Fig. 41). Body shape (slide-mounted speci-
mcns ) round.

Mecasurements: body length 4.4-6.0 mm (holotype 4.9
mm), width 3.6-5.2 {(4.0) mm.

Venter. Antennae as for genus, 6-segmented, with 4 or
5 thickencd sctac on terminal segmenl. Legs reduced, 3-or
4-segmented; claw long, with or without a prominent den-
ticle and 2 or 3 pairs of digilules with distinct knobs. A
distinct sclerotised beak present, but no siylets or scle-
rotised supports. Spiracles as for genus; thoracic spiracles
with 1820 complex disc pores al opening; abdominal
spiracles slightly smaller. Complex dise pores and minute
pores distribuled as [or genus., Long slender setae present.
Short stout sctac, and derm hairs of 2 sizes present, mostly
with slightly expanded tips. Last 4 abdominal segments
with densc rows of complex disc pores, these sparse on
remainder of body.

Dorsum. As [or venier, butrows of porcs on last 3 abdo-
minal scgments densest, and last 3 segments very pilose.

Anal tube as for genus, with 810 derm hairs medially.

Third-instar female (Fig. 42). Appearance typical of
genus. Body shape (slide-mounted specimens) round.

Measurements: body length 5.3-5.6 mm, width 4.0-5.3
mm.

Venter. Antennac as for genus, reduced Lo 6 or 7 seg-
ments, with 5 or 6 thickened setae on lerminal segment and
1 or 2 on each of scgments 3 and 4. Legs reduced 1o 2-4
segments; claw distinet, with or without a denticle, and
with 2 or 3 paits of knobbed digitules. Spiracles as for
genus; thoracic spiracles with 14-16 complex disc pores al
opening; abdominal spiracies with aring of 8—12 complex
disc pores. Simple disc pores with 4 loculi most common,
those with 3 or 5 loculi less so. Simple pores, minute pores,
derm hairs, and sctae diswributed as for genus. Cicatrices
numerous, present on thorax and all but the lasi 4 abdomi-
nal segments. Anal area heavily sclerotised, as for genus;
setae with pointed tips.

Dorsurn as for venter, but cicatrices more numerous and
also present on head and thorax.

Anal tube as for genus, with 8—10rows of wax pores at
inner end.

Second-instar female (Fig. 43). Appearance typical of
genus. Body shape (slide-mounted specimens) round.

Measurements: bodylength 1.9-2.1 mm, width 1.2-1.3
IIITL.

Venter. Antenmae as for 3rd instar, reduced to 5 or bseg-
ments, with 5 or 6 thickened setae on terminal segment and
1or2onsegments 4 and 5. Legs as for 3rd instar; claw and
digitules sometimes ill defined because of reduction of
legs. Spiracles as for genus; thoracic spiracles with 5 or 6
complex disc pores at mouth; abdominal spiracles with a
rmg of 2 or 3 complex disc pores. Porcs, cicatrices, sctac,
anddcrmhairs as for 3rd instar but sparser, and absent from
thorax. Anal arca as for genus, but sctac without expanded
ups.

Dorsum. As for venter, but cicatrices fewer.

Anal tube as for genus, with 3-5 rows of wax porcs at
inner end.

Firstinstar (Fig. 44). Body shape (slide-mounted speci-
mens) oval, widest at thorax.

Measurements: bodylength 1,08-1.33mm, width 0.6(-
0.75 mm; length of hind trochanter plus femur (0.14-0.17
mm, of hind tibia plus tarsus 0,18-0.19 mm.

Venter. Antennae as for genus, with 3 or 6 thickened
setac onterminal segment. Legs and spiracles as for genus.
Complex dise pores present. Simpic pores and simple disc
pores present, similar in size. Simple disc pores with 4
loculi commonest, thaose with 3 or 5 less so; no bilocular
pores present. Long fine setae, shorl selae, and derm hairs
distributed as for genus; derm hairs lacking expanded tips.
Last abdominal segment as for genus, but Jong thick setae
with pointed tips.

Dorsum, As for venter, but last abdominal segment with
denserthick setae, lacking cicatrices, but with a double row
of 26-30 complex disc pores around anus.

Anal tube as for genus.

Adultmale (Fig.45). Appearanceofliveindividuals typi-
cal of iribe. Body shape clongate, narrow.

Measurements: body length 3.0-3.4 mm; wing length
2.7-3.3mm; length of hind trochanter plus femur (0. 60-0.64
mm, of hind tibia plus tarsus 0.90-1.00 inm; claw length
0.06-0.07 mm, width about 0.02 mm; antenna length
1.7-2.1 mm; penis sheath length 0.32-0.47 mm, width
0.07-0.10 mm.

Yenter. Anlennae, head, and thorax as for subfamily,
Legs as [or sublamily; claw with a denticle, and with 2 or
3 pairs of knobbed digitules extending bevond claw apex;
tibia with 3236 bifurcate spines on underside, tarsus with
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10~-12. Thoracic and abdominal spiracles as for tribe.
Abdomen with 7 bands of cicatriccs; minute pores numer-
ous; derm hairs with pointed tips, setae with expanded tips.
Disc pores absent.

Dorsum. Head and thorax as for subfamily. Hamulo-
halieres with 5 or 6 thick, knobbed sctac at apex. Abdomen:
slender pointed setac and derm hairs of 2 sizes, with
cxpanded tips, sparser on last 3 abdominal segmenls; disc
pores present in 5 bands on abdominal segments. Minute
pores present on all segments, Cylindrical ubercles and
cicatrices absent. Penis sheath as for tribe, but bilobed at
lip, more than 3X as long as widc, and with a narrow base,

Pupa (Fig. 46). Appearance of live individuals as for
family. Body shape (slidc-mounted specimens) elongate.,

Measurcments: body length 2,7-2.9 mm, width 1.0 mm;
diameler ol posterior spiracles 37-47 pm, of other spir-
acles 25 pm.

Venter. Antennae and legs as for family. Some long
setac on head. Minute pores present only on head. Numer-
ous knobbed setae in 2sizes, smallernumbers of fine, small
derm hairs, and complex disc porces present. Pores, setae,
and derm hairs in tows on abdomen, elsewhere sparsely
scattered. Anal Iobes bearing a pair of stout, knobbed sctac,
10X as long as wide, associated with 3 or 4 other setae
longer than those on body. Posterior spiracles much wider
than other abdominal spiracles.

Dorsum. Pores, hairs, and setae as on venter, butdenscr,
and minutc pores abscnt, Buds of wings and hamulo-
halteres as for subfamily.

Prepupa (Fig.47). Appearance of live individuals as for
family. Body shape (slide-mounted specimens) broadly
oval.

Mcasurcments: body length 2.3-2.9mm, width 1.0-1.5
mm; length of hind trochanter plus femur 0.38-0.46 mm,
of hind tibia plus tarsus 0.41-0.47 mm; claw length
0.04--0.05 mm, width about 0.02 mm.

Venter, Antennae as for family. Legs as for family; claw
with a denticle and 2 pairs of knobbed digitules; libia with
12 stout selae, tarsus with 5. Thoracic spiracles with 4 or 5
complex disc pores and some minute pores at opening;
abdominal spiracles lacking associated pores. Cicatrices
on head aboutthe same sive as disc pares. Long setae, derm
hairs of 2 sizes, some thickened and with pointed tips, and
complex disc pores present; minute pores absent.

Dorsum. Pores, setae, and derm hairs as on venter, but
denser on abdominal segments.

Anal tube as for tribe, with an inner sclerotised ring and
10-12 derm hairs medially.

Type data. Holotype: adult female labelled “on Notho-
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Sfagus menziesii, Maruia 18.12.35, G. Brittin”, “CoCCIDAE
Margarodinac, Coelostomidia assimile variety 1 Adult”,
“Ultracoelostoma brittini Morales Howotyre”, “Ento-
malogy Div., DSIR,N.Z., G. Britin Collection” (NZAC).
Paratypes: 23 examples on 14 slides (NZAC).

Material examined. Adult female: holotype and 4 para-
types, plus 13 non-type examples (NZAC, BMNH), —/
SD,NN,MC. Collectedfrom*'Fagus”, Nothofagus fusca,
N.solandri, andN_menziesii. Recorded March, April, and
August—October.

Third-instar female: 4 paratypes, plus 40 non-typc exam-
ples (NZAC, BMNH). — / NN, MC. Collected from
“Fagus", Nothofagus fusca,N. solandri, and N. menziesii.
Recorded Fanuary—April and August-December.

Second-instar female: 5 paratypes, plus 20 non-type ex-
amples (NZAC). — / NN, MC. Collected from Notho-

Jagusfusca,N.menziesii, andN. solandri. Recorded Feb-
ruary—-April, June, and August.

First instar: 6 paratypes, plus 22 non-type cxamples
(NZAC). — / NN, BR, MC. Collccted from “Fagus”,
Nothofagus fusca, and N. menziesii. Recorded January—
April, Seplember, November, and December.

Adull male: 5 non-type examples (NZAC). — / NN,
BR. Found mostly on Nothofugus bark. Recorded Janu-
ary—March and December.

Male pupa: 2 non-type examples (NZAC). — /NN,
MC. Found on Nothofagus bark or at base of Nothofagus
trecs. Recorded December and January.

Male prepupa: Ynon-type cxamples (INZAC), — /NN,
Found mostly on Nothofagus bark or on surrounding vege-
tation. Recorded Fanuuary, November, and December.

Remarks. Scc U/, assimile, above. This species is named
after Mr G. Brittin, a New Zealand amateur entomologist
who worked on Coccoidea in the early part of this century,
and who collected the holotype,

This species is the same as that described as Ultracoelo-
stoma sp. A in Morales (1990).

Ultracoelostoma dracophylli new species
Figures 48-51
Adultfemale (Fig. 48). Appearance typical of genus, but
resinous test on host plant rather oval. Body shape (slide-
mounted specimens) broadly oval-clongalte.
Measurements: body length 1.6-3.4 mm (holotype 2.2
mm), width 1.1-2.2 {(1.9) mm.
Venter. Antennac as for genus, with 2 thickened sctac on
terminal segment. Legs reduced to 2-4 scgments; claw
reduced, without a denticle but with a pair of knobbed

digitules. Vesliges of mentum present. Spiracles as for
genus; thoracic spiracles with 6 or 7 complex disc pores;
abdominal spiracles with 3 or4 complex disc pores around
opening. Complex disc pores numerous, and minute pores
present. Pores as for genus, denseron last4 abdominalseg-
ments. Sctae and derm hairs as for genus, fine or stout, in
2 sizes, with tips expanded very slightly or not, denser on
last abdominal segment.

Dorsum. As for venter, but sctae and derm hairs densest
on last 4 abdominal segments.

Anal tube as for genus, with a median ring of 68 derm
hairs.

Third-instar female, Appearance and habits ol liveindi-
viduals 1ypical of genus, but sclerotisation at anal end not
extensive, and rings of sclerotised patches on last 2 abdom-
inal segments absent. Body shape (slide-mounted speci-
mens) elongale, semetimes tending to be pear-shaped.

Measurements: body length 1.8-3,2mm, width1.25-2.2
i,

Venter. Anlennae S-segmented, with 2 thickened setae
on lerminal segment and some thickened setac alsoon seg-
ments 2—4. Legsreduced to 1-3 obscure segments; claw in-
distinct, lacking a denlicle but with a pair of reduced,
knobbed digitules just reaching claw tip. Spiracles as for
genus; Lhoracic spiracles with 69 associated complex dise
pores; abdominal spiracles with a ring of 5 complex disc
porcs. Last abdominal segment sclerotised, but without a
ring of heavy sclerotisation. Simple pores most numerous;
smaller numbers of simple disc pores with 3 or 4 inner
loculi present. Clavate derm hairs, stout long setae, and
short setae of 2 sizes, mostly with peinted tips, present.
Cicatrices present on all but the last 3 abdominal segments,

Dorsum. As for venter, but without cicatrices,

Anal tube as for genus, with 3 rows of pores at inner end.

Second-instar female (Fig. 49). Appearance and habits
of live individuals as for 3rd instar. Body shape (slide-
mounled specimens) oval.

Measurements: body length 1.2-1.5 mm, width0.9-1.2
mmn.

Venter. Antennae as for 3rd instar, indistinetly 5-scg-
mented, with 2 thickened selae on lerminal segment. Legs
3- or 4-segmented. Spiracles as for genus; thoracic spir-
acles with 6 or 7 complex disc pores, abdominal spiracles
with 1 or 2. Pores, cicatrices, sctac, and derm hairs as for
3rdinstar. Last abdominal segment li ghtly sclerotised, not
distinctly separated from previous scgment; setae short,
without swollen tips.

Dorsum. As for venter, but cicatrices absent.
Anal tube as for genus, with 4 or 5 rows of porcs atinner
end.
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First instar (Fig.50). Appearancetypical of genus. Body
shape (slide-mounted specimens) elongate-oval.

Measurcments: body length .65-0.93mm, width 0.39—
(.68 mm; length of hind trochanter plus fernur 0.10-0.12
mm, of hind tibia plus tarsus 0.10-0.13 mm,

Venter. Antennae as for genus; lerminal segment with 2
thickened sctae. Legs and spiracles as for genus. Simple
pores most numerous; simple disc pores mostly with 3
loculi present, these pores similar in size; a few complex
disc pores present; long setae as for genus; short pointed
setae of 2 sizes and faintly clavate derm hairs present, Last
abdominal segment as for genus; setae of 2 sizes with
pointed tips and complex disc pores present. Cicatrices and
caudal setae as for genus.

Dorsum. As for venter, but thick sctac with pointed tips
denser on last abdominal segment, 10-12 complex disc
pures present around anus, and cicairices absent.

Anal tube as for genus.

Adult male (Fig. 51). Appearance typical of tribe,

Measurcments: body length 3.2 mm; wing length 2.7
mm; length of hind trochanter plus femur 0.50-0.57 mm,
of hind tbia plus tarsus 0.83-0.85 mm; claw length (.05
mm, width about 0.01 mm; length of antenna 1.8 nun; penis
sheath 0.87 X 0.05 mm.

Body as in U. brittini, except as follows: 2 thickened
setac on apical antennal segment; 2knobbed, curved setae
on hamulohalteres; claw with 2 digitules; penis sheath
longer, about 5X as long as wide; and 2030 bifurcate setae
on tibia and 10-12 on 1arsus.

Male pupa and prepupa. Unknown.

Typedata. Holotype: adultfemalelabelled "NC, Arthurs
Pass, 23.1.1983, C.F. Butcher, ex Dracophyllum longi-
Joliunt” (slide no. 83.284a; NZAC).

Paratypes: 40 examples on 25 slidcs (NZAC).

Material examined. Adult female: holotype and 5 para-
types, plus 9 non-1ype examples (NZAC, BMNH). WN/
NC, WD, FD/ 81/ Auckland Is / Chatham Is. Collected
from Archeria sp., Dracophyllum sp., D, longifolium, D.
paludosum, and D. filiforme. Recorded January—April.
Third-instar female: 7 paratypes, plus 17 non-type exam-
ples (NZAC, BMNH). WN/NC, WD, FD/SI/Chatham
Is/Aucklandls. Collected from Dracophyilum longifolin,
D. Iyalli, D. filiforme, D. paludosum, and Archeria sp.
Recorded January—March, September, and November.
Second-instar female: 10 paratypes, plus 34 non-type
examples (NZAC). WN / NC, FD { SI / Auckland Is /
ChathamIs. Collected from Dracophyliumsp., D filiforme,
D longifoliem, and Archeriasp. Recorded January—March,
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September, and November.

First instat; 16 paratypes, plus 20 non-type examples
(NZAC, BMNH), — / NC, WD, FD / 81/ Chatham Is /
AucklandIs. Collected from Dracophylium longifolium,
D Iyalli, and Archeriasp, Recorded February—April, Sep-
tember, and November.

Adult male: 1 paratype (INZAC), WN/—. Collected
from Dracophylium longifolium. Recorded February.

Remarks. Ultracoelostoma dracophylli is similar to U,
brittini. Dumbleton (1967) had suggested that specimens
from Dracophyltum sp. at 3000 fi [300m | at Arthur's Pass
might be a species distinct from assimile [= U. brittini], as
they were not found on surrounding trees ol Nothofagus
solandri cven though this plant carried populations of
assimile [and U. brittini] at lower altitudes. Dumbleton
noted that this Ultracoelostoma on Dracophyllum was
present in areas where Nothofagus was absent or at the limit
of its range, such as on the Chatham Islands, Auckland
Islands, and Stewarl Island, and also where brittini is rare,
as at Arthur’s Pass. Since Dumbleton’s study dracophylfi
has been found in Westland, Fiordland, and at 900 m in the
Tararua Range of the North Island, all areas outside the
optimum for Nothofagus sp. and U, briltini.

This specics is named after its main host plant, Draco-
phyllum, and is the same as (hat described as Ultracoelo-
stoma sp. B in Morales (1990).

Tribe Platycoelostomini

Genus Platycoelostoma Morrison & Morrison

Coelostoma Maskell, 1892: 45.

Coelostomidia Cockerell, 1902: 258 (replacement name
for Coelostoma; preoccupied). Type species Coelostoma
compressumMaskell, 1892, by original designation and

monotypy.
Platycoelostoma Mormison & Morrison, 1923: 34,

‘Tribe and genus delined by the characters deseribed below
for the species.

Remarks. The tribe Platycoelostominiini was crected by
Morrison & Morrison (1923) lor the single New Zealand
genus Platycoelostoma Morrison. Because of a lack of
complete adult fernales and males at that time, Morrison
(1928) regarded the true affinities of Platycoelostoma as
ohscure and its assignment al that time as tentative., Since
then complete adult fermales have been found, but no males
of any stage, despite intensive scarching.

Piatycoelostoma compressa (Maskell)
Figures 52-53

Coelostoma compressurn Maskell, 1892: 45, Lectotype
female, New Zealand (NZAC), here designated [exam-
ined].

Coelostomidia compressa(Maskell). Cockerell, 1902: 258,

Coelostomidiacompresses (Maskell). MacGillivray, 1921:
86 (misspelling of compressa).

Plaiveoelostoma compressa(Maskell). Morrison & Mor-
rison, 1923: 35,

Adult female (Fig. 52). Found under the bark of the host
plant or crawling on tree trunks or the [orest floor, and
resembling a very large mealybug. Body clongate, pale
pink, with a thick covering of long, fluffy while wax oftcn
forming fluted horizontal rows on parts of the body at ovi-
position; derm membranous.,

Measurements: bodylength 10.0-12.0 mm, width 3.3—4.0
mrr; length of trochanter plus femur 0.95-1.0 mm (lecio-
type 0.8 mm), of tibia plus tarsus 1.3-1.5 (1.2) mm.

Venler. Antennac long, 10-segmented, the scgments
obeonical; antennal bases rather close together; apical seg-
ment longest, with 1218 stout setac: scgments 5-9 also
with thick setae; a pore present on 2nd segment, Legs well
developed, thick, with many short, stout setae, 50-60 on
tibia and 36—40 in 2 rows on'tarsus; claw curved, lapering,
broad at base, lacking a denticle but with a pair of unknob-
bed, slender digitules not reaching apex of claw; rochanter
withalong scta and, on each face, 6 pores. Mouthparts rep-
resented by chitinois vestiges and hairs. Thoracic spiracles
with a bar, an expanded atrium with a band of about 24
complex disc pores, smaller than those on body, and with
3 (rarely 2) irmer loculi and several smaller loculi varying
insize and shape. Abdominal spiracles comprising 8 pairs;
anterior 7 with a double row of complex pores near inner
end, but posicrior pair lacking pores. Spiracles lacking
associated minute pores. Complex disc pores with 2-5
internal loculi and 12-14 outer loculi. Minute pores and
long setacof 2 sizes present. Derm hairs distributed mostly
inrows, Cicatrices, spines, modified spines, simple porcs,
and simple disc pores absent. No concentration of setac or
pores around anus. Anal opening subapical, veniral.

Dorsum. Pores and setag as on venter, but mimite pores
absent.

Anal tube simple, short, wide, without setac, pores, or
chitinised ring but slightly differing in texture from rem-
ainder of body.

Third-instar female (Fig. 53). Found in {lat, oval, cell-
like, papery cysts between thin bark layers of Libocedrus
bidwilli (and Podocarpus totara, according to Maskell
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{1890), but this host record has not been confirmed). Body
very flat, deep reddish pink. Body shape (slide-mounted
specimens) elongate oval.

Measurements: body length 3.8-9.6 mm (paralectorype
4.0 mm), width 1.8-3.5 (3.0) mm.

Venter, Antennaereduced to 2 indislinct segments with
numerous thick setae. Legsreduced to flatplates ol cuticle,
cach bearing 2 long sctac and 30-4( short, stoutsctac; claw
vestige present. Thoracic spiracles with a bar and a large
atrium with 2 or 3 bands of complex disc pores. Abdominal
spiracles comprising 8 pairs; anterior 7 with a double row
of complex pores al inner end, but the smaller, indistinct
poslerior pair lacking pores; spiracles without associaled
minute pores. Open-centred pores large, with a rim of
about 30 loculi and an inner projection containing 1 pore.
Long, pointed setae of different thicknesscs and lengths
present. Midline of body with 2 or 3 rows ol pores and
setae; some setae longer around body margin, onhead, and
around anus. Cicatrices larger than pores, concentrated
around cdge of body bui rare on midline of abdominal
segments; inner Jumen lacking distinct loculi. Spines,
modilied spines, derm hairs, minute pores, simple pores,
and simple disc pores absent.

Dorsum. Pores and selae as on venter, but cicalrices
absent. Anal opening subapical, ventral.

Anal tube as in adult female,

Second-instar female (Fig. 54). Appearance and habils
as for 3rd instar. Body shape {slide-mounied specimens)
elongate oval,

Measurements: body length 2.8 mm (paralectotype 3.1
mm), width 1.3 (1.8) mm.

Venter. Antennae reduced to 2 indistinet segments with
about 15 thickencd sctac on apical segment, Legs as in 3rd
instar, but with fewer setae. Spiracles as in 3rd instar, but
with | or 2 bands of complex disc pores. Open-centred
pores abgent from midline but numerous along body mar-
gins and around anus. Cicatrices larger than pores, usually
in a submarginal row, i.c., absent from midline. Sctac of 2
sizes and thickncsses, sparse on body margins, around
anus, and on head.

Dorsum. Setae and pores as on venter; cicatrices absent.
Anal opening as in 3rd instar.

Anal tubc as in adult female.

Firstinstar (Fig.55). Found underor onLibocedrus bid-
willibark. Body red, flattenced. Body shape (slide-mounted
specimens) elongate elliplical.

Measurements: body length 1.1 mm, width 0.36 mm;
length of hind trochanter plus fernur (.14 mm, of hind tibia
plus tarsus 0.15 mm.

Venter. Antennae placed close together but not touch-
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ing, stout, 7-segmented; terminal segment with scattered
thick setac and a terminal tuft of 4 or 5 setae, 6th segment
also with a group of 4 or 3 setae; segments 5 and 3 lucking
setae; segment 2 with a pore. Legs sloul, with few selae;
claw slender, with a denticle and with 2 knobbed digitules
exceeding apex of claw; rochanter with a long seta and a
pair of pores on each face. Beak placed opposite middle
legs, 2-segmented, elongate. Thoracic spiracies large, with
& bar and with 4 or 5 complex pores in alfium. Abdominal
spiracles without pores in atriom: 8th pair very smatl.
Large open-centred pores scatlered around rim of body.
Setae in 2 longitudinal rows on abdomen and scattercd on
head, thorax, and body margin, Derm hairs scarce onhead,
thorax, last abdominal segment, and body margin. A single
pair of large setae on last abdominal segmeni. One large,
round cicatrix present. Anal opening subapical, ventral.
Spines, modified spines, minute pores, simple pores, and
simple and complex disc pores absent.

Dorsum. Complex disc pores with2-3 central loculi and
812 auter loculiin 2 medial rows and a submarginal row.
Thorax with a single extra pore in midline. Setae in 2
longitudinal rows on thorax and abdomen, and scattered on
head and body margin. Derm hairs rare, scattered on body
margin, head, and thorax.

Anal tube simple, rather chitinised, with no pores.

Type data. Givenby Maskell (1892, p. 45) as New Zea-
land, the second stage of the female occurring between the
layers of bark on Podocarpus totara, The adull fenale that
Maskell described was presumably reared from these
immature stages. :

The type series (NZAC) comprises four original Mas-
keli slides labelled “Coelostorna compressum, anicnnaand
feel of adult female, 1890, W.M.M. ", “Coelostoma com-
pressum, 2nd stage female, 1890, W.M.M. [2 slides]”, and
“Coelostoma compressumlarva 1891 WM.M.”. Theonly
slide with fragments of aduit female is here designaled
lectotype; the others become paralectotypes.

Materialexamined. Adulifemale:lectotype, plus8non-
type examples (NZAC). TO /NN, DN. Collected from
moss at base of rees. Recorded January,

Third-instar female: ] paralectotype, plus 10 non-type
examples (NZAC, BMNH). TO/NN,BR,DN. Collected
from Libocedrus bidwilli. Recorded inJanuary and March.

Second-instar female: 1 paralcctotype, plus 13 non-type
examples (NZAC,BMNH). TO/NN,BR,DN. Collected
from Libocedrus bidwilli. Recorded January.

First instar: 1 paralectotype, plus 10 non-type cxamples
(NZAC). TO / —. Coliccted from Libocedrus bidwilli.
Recorded February.

Remarks. Platycoelostoma compressahasbeen [ound on
Libocedrus bidwilli m alpinc North Island and alpinc and
subalpine South Island arcas of New Zealand, butnoton L.
plumosa, alowland and northern species.

Subfamily MONOPHLEBINAE

Subfamily characteristics (aftcr Morrison 1928)

Adult female and pre-adult stages living unprotected by a
test but covered with waxy secrelions, on branches and
leaves ol host plani. Eggs laid into a posterior ovisac or
deposited under body of female.

This diagnosis serves 1o characierise specics recorded
from New Zealand. For a2 more detailed treaunent of the
subfamily, sec Morrison (1928}, See also the key onp. 24
for characters separating the subfamilies Coelostomidiinac
and Monophlebinae.

Adull female. Rody round or elongate-oval, broader at
posteriorend; derm membranous, lacking chilinised areas.
Antennae Y—11-segmenied; setae fine, rarely stout. Legs
stout, well developed; claw lacking a denticle but with
unknobbed digitules not reaching claw apex; trochanter
with a long seta and with pores; selae on underside of
segments stout but not spine-like. Beak short, stout, 3-
segmented; apical selae shon, stout, truncate, knobbed or
bifid at tip. Thoracic spiracles as in family, with a bar, but
lacking pores in atrium or at opening; abdominal spiracles
comprising 2 or 3 posterior pairs, with a bar but much
reduced insize and lacking associated pores, Open-centred
pores of various sizes present, with an outer rim of loculi;
centres sometimes indistinetly divided. Complex disc pores
with varying numbers of inner and outer loculi present
around anus and vulva, Small pores present, mostly on

-venter. Ovisac pores forming an ovisac-secreting band on

venter of abdomen. Spines absent; derm hairs and setae
varying in asbundance, size, and shape. Ventral cicamrices
nurnbering 3—7, posterior to the vulva. Anal tube short,
with a chilinised ring at inner end.

Intermediate female stages (2nd and 3rd instars). Ingen-
eral similar Lo adull female, but smaller, lacking an ovisac
band of pores, and usually with fewer antennal segments,
pores, derm hairs, and setac.

First instar. Body broadly oval; derm membranous. An-
lennae 6-segmented; terminal segment expanded, with
scveral very long setac and some thickened setae; segment
3nextlongest; segment 2 withapore, Legs well developed,;
claw with a denticle and with a pair of knobbed digitules
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cxtending beyond claw apex; trochanter with a long setaon
posterior cdge and with pores. Beak short, swout, 3-seg-
mented, apically with a group of stout setac, these truncate,
knobbed, or bifid. Thoracic and abdominal spiracles with
abar, without associated pores; only posterior 2 or 3 pairs
of abdominal spiracles developed. Derm hairs, selae, and
open-centred pores of 2 sizes present, arranged in longitu-
dinalrows, Apgx of abdomenwith 2or 3 pairs of long sctac;
body marginsibearing long setae. Anal tube well devel-
oped, with a dguble band of wax pores at proximal end and
a median ringpf complex disc pores.

Adult male. ‘Body clongate; apex of head riangular. An-
lennac lU—scg':rhemed; segments 410 binodose, cach with
2 whorsoflong, fine setae. Wings infuseaic; diagonal vein
short; costaly complex terminating before wi ng apex;
hamulohaltefes membranous, with 3 or 6 clongate, curved,
knobbed setac at apex. Legs slender; claw lacking a den-
ticle, with a pair of unknobbed digitules notreaching claw
apex; trochanter with a long seta and 2 pores on each face;
anterior femora and other segments with hifurcate sctae;
tarsus 2-segmented. Thoracic spiracles and 2 or 3 pairs of
abdominal spiracles without associaled pores. Selae, derm
hairs, and pores scaltered over hcad and thorax. Abdomen
membranous, with some sclerotised arcas; disc porcs with
3 or 4 inner loculi; setae and denn hairs arranged in seg-
mental rows; apically a pair of leshy tassels bearing many
long setae at tip, Penis sheath short, stout, tapering apically.

Male pre-adult stages. Novtknown,

Remarks. Two specics of the genus feerya have been
recorded from New Zealand (Wisc 1977): Icerya purchasi
Maskell, the cottony cushion scale, a common cosmopoli-
tan pest specics; and Icerya seychellarum Westwood, the
Seychelles scale, which has not established in New Zea-
land but is often intercepied in quarantine. . purchasi is
thought to have originated in Australia, and is widespread
in tropical and sutropical regions. . seychellarum is also
widely distributed, mostly in tropical arcas.

Both speeics allack awiderange of woody hosts, and can
cause premature leal drop; in severe infestations the plant
is killed. These scale insects arc found mosily on the
underside of leaves, concentrated along the midib, or on
twigs and branchlcts, but seldomn on fruit or flowers. They
exude honeydew, which attracts anis as well as covering
theleaves and fruit, promoting the growth of sooty mould.
Damage to plants is more severe in times of drought.

* ok k

Tribe Iceryini

Of the [ive tribes in the Monophicbinac (Morrison 1928)
only Teeryini, genus lcerya, is represented m New Zealand.

Genus lcerya Sighoret

Icerya Signoret, 1875: celviii. Type species Jeerva sac-
chari Signorel (=Dorthesia seychellarum Westwood),
by monotypy.

KEY TO ADULT FEMALES OF ICERYA
KNOWN FROM NEW ZEALAND
(afier Morrison 1928)

With 2 pairs of abdominal spiracles; derm selae conspicu-
ously black, mostly grouped in numerous clusters on
body; dorsum with small open-centred pores, bul with
few large open-centred pores; ovipositing female witha
distinctly MMuted postenior ovisac; dorsum dark brown,
covered with z thin, while waxy secretion

... (p. 56) .. purchasi

—With 3 pairs of abdominal spiracles; derm hairs and
sctac pale, in loose clusters on body; dorsum with many
large, open-centred pores arranged in small clusters or
iransverse rows, in addition tosmall open-centred pores;
oviposiling female with a fluffy, indistinctovisac; dorsum
brown, covered in a thick layer of while wax, long,
glassy wax filaments and plates, and tufts of yellow and
while wax plates ... (p. 38) .. seychellarum

fcerya purchasi Maskell

cottony cushion scale

Figurcs 56, 57

leerya purchasi Maskell, 1879: 221. Lecotype female,
Australia (NZAC), here designated [examined].

Adult female (Fig. 56). Found on leaves and branches of
host. Body pale ordark brown, covered in white or pale yel-
lowish wax, with black hairs and long setac; ovipositing
females produce a long, white, fluted ovisac. Legs and
antennae black. Body shape (slide-mounted specimens)
broadly oval, widest ncar posterior end.

Mecasurements (females with ovisacbands): bodylength
3.0-6.5 mm (lectotype 3.0 mm)}, width 2.0-5.5 (2.0) mm;
length of hind trochanter plus femur 0.5-0.6 (0.5 mm, of
hind tibia plus tarsus 0.8-0.9 (0.8) mm.

Venter. Antennae 11-segmented, with many hair-like
setae; thickened sctac present on some segments, including
terminal one. Legs as for subfamily; trochanter with a long
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seta on posterior edge and, on each lace, 4 pores; [emur,
tibia, and tarsus lacking thick, spine-like sctac, Thoracie
and abdominal spiracles with a bar, lacking disc pores at
opening and in atrjum; only the distalmost 2 pairs of
abdominal spiracles present. Beak as for subfamily, api-
cally bearing 8 thickened setae with slightly expanded
truncate tips. Small pores withrims of 4 or 3 loculi and open
centres present on head, thorax, and abdomen, sometimes
mixed with the ovisacband; perivulvuolar pores of complex
disc pores with 10-12 outer loculi and 1-3 indistinet inner
loculi. Band of ovisac pores with rims of 6-9 loculi and 1
inner loculus extending across 1stabdominal segment and
conlinuing around body margin. Small open-centred pores
with rims of 69 loculi and 2 indistinct inner loculi present.
Large open-centred pores present on body margin. Fine,
black sctae of 2 sizes, long sctac in mufts onmargin and on
mid-venler of 1st abdominal segment, these tufis also with
large open-centred pores with rims of 8-10 loculi and a
wide central lmen, sheort setue, and derm hairs present on
surface of venter. Ventral cicatrices posterior to vulva,
numbering 3, the median one largest. Cicatrices with a
granular or reticulate surface lexure,

Dorswn. Long, fine, black setue and derm hairs aumer-
ous, grouped on mid-dorsal areas of head and thorax; fine
and stout short derm hairs present. Small open-centred
pores with 7 or § outer loeuli and 2 indistinet inner loculi
present. Large open-centred pores present with wifts of
setae on head and thorax and body margins. Complex disc
pores arcund anus. Anal b as for subfamily.,

Firstinstar (Fig. 57). Appearance of live crawlers typical
of genus, red dusted with white wax, with black legs and
antennae, and with 3 pairs of long sctae at tip of abdomen.
Budy shape (slide-mounted specimens) broadly oval.

Measurements: body Jength 0.8-1.1 mm {paralccio-
types 0.8—0.9 mm), width 0.5-0.8 (0.5-0.6)mm; lengthof
hind rochanter plus femur 0.2 (0.2)mm, of hind tibia plus
tarsus 0.3 (0.3) mim.

Venter. Antennae as lorsubfamily, with 7 or 8 thickened
setae and 3 long setae; other segments with long sctac. Legs
as for subfamily; trochanter with a long seta and, on each
face, 3 pores. Beak and spiracles as for adul. Derm hairs
and sctac in rows on abdominal segments. Small open-
centred pores in asingle longiludinal row en abdomen, and
larger open-centred portes in a submarginal row. A single
median cicatrix present on last abdominal segment. Mar-
ginal setae in loose groups of 3 or 4, or in a single row.

Dorsum. Derm hairs and sctae as on venter; open-
centred pores in 3 longitudinal rows on abdomen, seattered
on head and thorax. Anal opening surrounded with a ring
of setae. Apex of abdomen with 3 pairs of long sclac
exceeding body length. Anal tube as for subfamily.

Type data. Given by Maskell (1879, p. 221) as New
Zealand, “on a hedge of Kangaroo acacia in Auckland™.

The syntype serics (NZAC, CMNZ) consists of seven
shides labelled as follows. “fcerva purchasi from acacia,
females; 3rd stage final, Aprl 1878. W M.M.” (unmounted
specimens, CMNZY; “Teerya purchasi from acacia, females:
3rd stage medium, April 1878. W.MM.” (unmounted
specimens, CMINZ); “Cocuidae, feerya purchasi, females:
Jrd stage beginning to form sac, March 1878 W.M.M."”
(uncleared specimens, NZAC); “Coccidae: feerya pur-
chasi, female: carly in 3rd stage, March 1878, W.M.M.”
(NZAQC); “Coccidae, Icerya purchasi, from acacia, female:
2nd stage, March 1878 W.M.M." (CMNZf“Coccidac,
Teerya purchasi from acacia, young insecl, March 1878,
W.MM."(NZAC); and “Coccidue, Icerya purchasi, young
insect, from Acacia, March 1878, W .M.M.” (ICMNZ).

The slide labelled ... female: early in 3rd sfage ..."” best
fits Maskell’s original description and diagrams, and is
here designaled lectotype; the other six slides become
paralectotypes.

Material exumined. Adult female: Jectotype (NZAC), 3
paralectotypes (2 CMNZ, 1 NZAC), and 20 non-type
examples (NZAC). ND, AK, WO, WN /5D, NN, MC.
Collected from Ulex sp., Citrus sp., Acacia sp., Fatsia
japonica, Pittosporum sp., Malus sp., Hedyscepe
canterburyana, Melicope ternata, and Acersp. Recorded
in most months.

Intermediate females: 1 paraleetotype (CMNZ) and 15
non-type examples (NZAC). ND, AK, WO, WN / 8D,
NN, MC. Collected from same host plants as adultfemale.
Recorded throughout the year.

Firstinstar: 2 paralectotypes (1 CMNZ, 1 NZAC)and 12
non-lype examples. ND, AK, W, WN / SD, NN, MC.
Collected fromsamehostplants as aduli female. Recorded
in most months.

Remarks. Iceryapurchasiwas firstdescribed from speci-
mens found on kangaroo acacia (Acacia ornata) in Auck-
land in March 1877 by Mr T.F. Cheesman and Rev, Dr
Purchas, after whom it was named, Itquickly became apest
in gardens and citrus orchards, Jts subsequent control by
the miroduced coccinellid Rodolia cardinalis {Mulsant)
remains the ¢lassic example of biological control of an
insect pest by a natural predator.

It is not well known that a large proportion of the
founding population of R. cardingiis used to save the
California citrus industry from /. purchasi originated in
New Zealand (Morales & Hill 1990). '

Today /. purchasiis arelatively uncommeon pestin New
Zealand, because ol control by R. cardinalis and Crypto-
chaetum iceryae (Williston), a small fly of Australian

BT
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origin, also introduced intormany countries about 100 years
ago (Morales 1989).

Icerya seychellarum (Westwood)
Figure 58

Dorthesia seychellarum Westwood, 1855: 836.
feerya seychellarum (Westwood). Maskell, 1897: 329,

Although this species was recorded by Fernald (1903) as
occurring in New Zealand, it is not known to have cstab-
lished, but has been intercepted many times in quarantine
on produce from other countries.

Inlife, adult females can be distinguished from those of
. purchasi by their median and marginal rows of bright
yellow and white wax and long, fine, silky hairs, and by the
lack of a large, fluted ovisac (sce Fig. 58). Slide-mounted
specimens can be distinguished in all stages by the num-
bers of spiracles, two in /. purchasi and three in /[,
seychellarum (see Fig. 56 cf. 58).

More detailed descriptions of [, seychellarum can be
found in Morrison (1528) and Williams & Watson (1590},
The latter authors also redescribe feerya purchasi and 1.
aegypiriaca and document their occurrence in the tropical
South Pacific region.
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ILLUSTRATIONS

protrorax |-

mesathorax

metathoreax

(o) {o} {a)

Fig. 1 Adult female margarodid: {a,b) head derm, venter and dorsum; {(c.d) abdominal derm, venter and
dorsum; (e.f)spiracles, thoracic and abdeminal; (g)complex discpore; (h)cicatrix; (i) minute pore; (j) open-
centred pore; (k) ovisac pore; (I) small pere; {m) derm hair; (n) seta; {o) anal tube; (p) chitinised ring; (g}
thickening; (r} lobes; (s)ieg; (1) claw; (u)digitules; (v)denticle. Anus'?: alternate positions.
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Fig.2 Intermediatefemale margarodid: (a)simple pare; (b,c)discpores, simple and complex; (d)cicatrix; (e)
open-centred pore; (f} sclerctisation; (g,h) spiracies, thoracic and abdominal; (i) minute pore; (i) derm
hair; (k)seta; (I) modified spine; (m)analtube; (n)leg; {o)thickening; (p)lobe; (q) medialpores; (r)pores at
inner end; (s)antenna.
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Fig. 3 First-instar margarodid: () simple pore; (b,c)discpores, simple and complex; (d) cicatrix; (e)ppen-
centred pore; (f) sclerctisation; (g.h) spiracles, thoracic and abdominal; (i} caudal seta; (j} derm hair; (k)

seta; (I) modified spine; (m) analtube; (n) medial row of pores; (o) pores at inner end of anal tube. Anus'?
alternate positions.
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Flg. 4 Adult male margarodid: aws, axillary wing sclerotisation; bst, basisternum; ccx, costal complex; csc,
cervical sclerite; eps, episternum; fap, fleshy abdominal protuberance; fca, furca; hmh, hamulohaltere; mer,
mid-cranial ridge; mnn, mesopostnotum; mpn, metapostnotum; ocl, ocellus; pal, prealare; per, precoxal
ridge; pir, pleural ridge; pns, penissheath; pnt, postnotum, lateral extension; poc, pre-ocularridge; por, pre-

oral ridge; pos, post-occipital suture; psc, prescutum; ptg, post-tergite; scl, scutellum; sct, scutum; spr,
spiracle; teg, tegula.
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Fig.5 Adult male margarodid, details: {a,5) antennal segments, bincdose with setas inwhoris, and apical with
thickened setae; (c,d) abdominal derm, venter and dorsurm; (e} disc pore; (f) minute pore; (g) derm hair; (h}
seta; (i) cylindrical tubercle; (j) cicatrix; (k) tarsal segments; (I claw; {m) denticle; (n) digitute; (0} bifurcate
seta; (p) hamulohaltere; (q) penis sheath.
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Fig.6 Margarodid pupa: (a) head derm, venter; (b,c) abdominal derm, venter and dorsum; {(d) complex disc
pore; (e) minute pare; (f) derm hair; (g) seta; (h)anal lobe setae,
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Fig.7 Margarodidprepupa: (a}headderm,venter; {b,c)abdominalderm, venteranddorsum; (d,e)spiracles,

tharacic and abdominal; (f) complex disc pore; (g) cicatrix; (h} derm hair; (i) seta; {j} anal tube; (k) minute
pore; (i} claw digitule; {m}ciaw denticle; (n) claw serrations; (o) leg.
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Fig. 8 Margarodid dermal structures and analtubes: (a,b) cicatrices with open and closed centre; {c—e) anal
tube with clavate derm hairs, with band of pores, and with row of pores; (i) modified spines — conical, dome-
like, with curved tip, and with rounded tip; {j} cylindrical tubercle.

Fig. 1-8 Generalised morphclogy of life stages of Margarodidae, dorsum / venter and detail of structures.
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Fig. 9 Life history of Coelostomidia wairoensis.
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Fig. 10 Life history of Ultracoelostoma assimile,
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Fig. 11 Life history of Icerya purchasi.
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Fig.12-58 Habitus diagrams and structural details of the life stages of Margarodidae occurring in New Zealand.

Fig. 12 Coelostomidia deboerae, adult female.
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Fig. 13 GCoelostomidia deboerae, 2nd-instar female.
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Fig. 14 Coefostomidia deboetae, 1st instar.
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Fig. 15 Coelostomidia jenniferae, adult female.
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Fig. 16 Coelostomidia jenniferae, 2nd-instarfemale,
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Fig. 17 Coelostomidia jenniferae, 1st instar.
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a, adult female.

tan

Fig. 18 Coelostormidia mon
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Fig. 19 Coelostomidia montana, 2nd-instarfemale.
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Fig. 20 Coefostomidia montana, 15t instar.
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Fig. 21 Coelostomidia montana, adult male.
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Fig. 22 Coelostomidia montana, C. wairoensis, and C. zealandica, pupa: {a) anal lobe setae; {b) derm,
head venter; (¢, d} derm, akbdomen, venter and dorsum.
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Fig. 23 Coelostomidia montana, C. pilosa, and C. zealandica, prepupa: {a) leg; (b} derm, head venter;
{c, d} derm, abdomen, venter and dorsum.
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Fig. 24 Coelostornidia pifosa, adult female,
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Fig. 25 Coelostomidia pifosa, 2nd-instar female.
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Fig. 26 Coelostomidia pilosa, 1st instar.
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Fig. 27 Coelostomidia pilosa, adult maie: for identity of elements, see Fig. 5.
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Fig. 28 Coelostomidia pifosa, pupa.
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Fig. 29 Coelostomidia wairoensis, adult female.
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Fig. 30 Coelostomidia walroensis, 2nd-instar female,
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.31 Coelostornidia wairoensis, 1st instar.

Fig
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Fig. 32 Coelostomidia wairoensis, adult male: for identity of elements, see Fig. 5.
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Fig- 33 Coelostomidia wairoensis, prepupa.
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Fig. 34 Coelostomidia zealandica, adult female.
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Fig.35 Coelostomidia zealandica, 2nd-instarfemale.
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Fig. 36 Coelostomidia zealandica, 1st instar.
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Fig. 37 Coelostomidia zealandica, adult male: for identity of elements, see Fig. 5.
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Fig. 38 Ultracoelostoma assimile, adult female.
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Fig. 39 Ultracoelostora assimile, 2nd-instar female.
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Fig. 40 Ultracoelostorna assimile, 1st instar,
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Fig. 1 Ultracoelostoma brittini, adult female.
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Fig. 42 Ultracoelostoma brittini, 3rd-instar female.

~104-



Fig. 43 Ultracoelostoma brittini, 2nd-instar female.
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Fig. 44 Ultracoelostoma brittini, 1st instar.
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Fig. 45 Ultracoelostoma brittini, adult male.
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Fig. 46 Ultraceeiostoma brittini, pupa.
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Fig. 47 Ultracosfostoma brittini, prepupa.
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Fig. 48 Ultracoelostoma dracophylli, adult female.
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Fig. 49 Uitracoelostoma dracophylfi, 2nd-instarfemale.
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Fig. 50 Ultracoelostoma dracophyifi, 1stinstar.
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Fig. 51 Ultracoelostorna dracophyil, adult male: for identity of elements, see Fig. 5; (g} in lateral aspect.
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Fig.52 Platycoelostorna comprassa, adult female.
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Fig.53 Platycoelostoma compressa, 3rd-instar female.
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Fig. 54 Platycoelostoma compressa, 2nd-instarfemale.
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Fig. 55 Platycoelostoma compressa, 1stinstar.
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Fig. 56 feerya purchasi, adult female.
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Fig. 57 lcerya purchasi, 1stinstar,
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Fig. 58 lcerya seycheliarum, adult female.
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APPENDIX TABLES
AppendIx Table1 Comparison of character states between genera of Margarodidae known fromNew Zealand
(C, Coelostomidia; U, Ultracoelostoma, P, Platycoelostoma, 1, lcerya; «, present or yes; —, absent or no; r,
reduced; /, dorsai / ventral aspect).

Character c U P f Character c u P {
A: Adult females apica| setae fine . - . —
Antennae well developed . - . . Simple pores —aj—e efe - 4
Antennal segments (n) 10or11 47 10 911 Minute pores i ofe - 4
Antennae reduced - . - - Simpie disc pores e afe - i
Thickened setae on Complex disc pores —efe ofn —fm e
terminal segment . . . . Cicalrices B Y Y
Legs well developed . - . . Open-centred pores —— —— ofe e
Trochantal pores {n) 4or5 13 5 4 Setae o A ofs e
Trochantal seta . r . . Derm hairs afe ofa i ofe
Stout setae on femur = - . - Spines e = i
Stout setae on tibia = - . - Modified spines /e —— e i
Tarsi t-segmented . . . - Anal area sclerotised - - - -
Clawdigitules: Anus:
present . - . . dorsai - - - .
knobbed . . - - terminal . . - -
extend beyond claw - . - - Anal tube:
Beak present, segments - —* - 3 simple - _ . .
Thoracic spiracles: with medial pores . - - _
Pore in atrium - - . - with medial setae . - - -
Pores at opening . . - -
Abdominal spiracies {n) 7 g 2or3 C: First instars
Pores in atrium * - - Antennae well developed . . . »
Pores atepening - y - - segments {n) 6 6 7 6
Minute pores o o = = Sensory pores each side (n) 2 2 2 3
Cicatrices: Thoracic spiracie pores{n) 1or2 1 4-5 -
onhead —  —- =~ == pbdominal spiracies(n) 7 7 8 2or3
onabdomen —— —— = —f pores (1) 02 i 8788 -
Open-centred pores —— —— R efe Beak:
Ovisacband - - - * segments {17} 3 2 2 3
Anal tube opening: apical setae stout - - - .
apical . : - - - Caudal setae (n) 2 2 2 6
ventrai - - ‘ - Leng marginal setae - - - .
complex ) ’ - - Simple pores . . - -
Complex disc porss —f . - .
B: Intermediate females Cicatrices (r) 3 3 1 1
Antennae well developed - - - . Open-centred pores - - . .
Legs well developed - - - . Spires +— - - -
Claw developed —f+ —f= - . Medified spines o - - -
Digitules developed —fa = - . Anal area sclerotised - . - -
Trochantal hair + . - . Anus:
Trechantal pores . . - . dorsal - - - .
Abdominal spiracles (n) 7 7 8 2or3 terminal . . - -
spiracles with pores e . . - Anal tube:
Beak: simple - - . -
segmerts (n) 3 3 2 3 complex . + - .
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Appendix Table 2 Comparison of diagnostic character states between species of Coelostomidiaknown tfrom

New Zealand ( «, present or yes; —, absent or no; /, dorsal / ventral aspect).

deboerae

jenniferae

montana

pilosa

wairoensis

Zealandica

A: Adult females
Antennal segments ()
Claw with denticle
Digitules knobbed
Femur with stout setae
Tibia with expanded tip
Pores on trochanter {1}
Hair on trochanter
Minute pores
Anal tube with:

sefae

lobes

thickening

B: Intermediate females

Claw with denticle
Last abdominal spiracle
close to anus
Modified spines en body
Spines
Cicatrices
Simple pores
Complex disc pares
Anal tube with: derm hairs
lobes
minute pores
collar of thick tissue

C: Firstinstars
Spiracular pores (n):
thoracic
abdominal
Lastabdominal spiracle:
large
close to anal tube
Modified spines on
last abdominal segment
Spines on body
Simple pores
Complex disc pores

e
e
ofe
o/

*f+

—f
+fe

ofn

—

o+

wfs

oo
e
—fe
e

—f»

oo
*fe

=fn

e
ufe

+ie

o
oo
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TAXONOMIC INDEX

All nominal taxa covered in the text are indexed, regardless of
their status in taxonomy. The suffix ‘k” denotes the page on
which a species is keyed, and ‘m” a distribution map. Page
nurnbers in bold type indicate the start of major descriptive
sections; italic type, pages on which a taxon is figured.

aegyptiaca,lcerya 58
Araucaricoccus 20
assimife, Coelostoma
Coelostomidia 46
Ultracoefostoma
100-{02
ASTEROLECANIDAE 10
atriceps, Cyanorhamphus

11,46

10, 11, 18, 21, 44, 46k, 48m, 52, 72,

17.18

bonariensis, Cerapterocerus 21
brittini, Ultracoelostoma 10,1718, 19, 21,23,45, 46k, 47,
49, 50mm, 52, 53, 103-109

cardinalis, Rodolia  11,22,58
CremoMymae 21
Coelostoma  11,27,44, 53
Coelostomidia 1015, 24k, 25k, 26,27, 28k, 29k, 44
CoeLosToMiINa: 10, 15, 20, 21, 23k, 24k, 25, 53
Coelostomidiini  2(), 21,26
compressa, Coelostomidia 53
Platyeoelostoma 11,53, 54m, {{4-117
compressin, Coelostoma 11,53
Conifericoccus 20
coracoides, Stathmopoda 17
coral, Parthenolecarivn 16
CRYPTOCHAETIDAE 21
Cryptokermes 20,26

deboerae, Coelostomidia 21,28k, 29k, 30,31m, 44, 7476

Diaspmmae 16

dracophylli, Ultracoelostoma 18,21, 45,46k, 47,51, 52m,
f10-113

Erococcipar 10
hellenica, Marchalina 21

leerya  11-13, 169, 22, 23k, 24k, 56k
iceryae, Cryptochaetum 22,58
[ceryini 56

Jenniferae, Coelostomidia  20,21,29k,32,33m, 44, 77-79
Josephi, Maisucocens 16

Kuwania 15

lateralis, Zosterops 17
Leccaspmmvae 10
Ligveia 21

Marchalina 26
Marchalimini 15, 20,26
Margarodes 22
Makcaronvae 13,15
Marsucoccmar 15

Matsucoccus  15,18,22

melanura, Anthornis 17

Mimoicerya 15,20,26

MoNoPHLEBIDAE 15

Moxormugaivas 13,20, 23k, 24k, 55

Monophlebini 13

montana, Coelostomidia
41, 80-85

11,21, 23, 28k, 30k, 34, 36m, 40,

Neocoelostoma 21,26
Neosteingelia 15
novaeseelandiae, Prosthemadera 17

orariensis, Eriococcus 17
Ornmamas 10,14, 15

15,20,26
10,14,15

Paracoelostoma

PrEn acoOLBACHIDAE

Phenacoleachia 15

pitosa, Coelastomidia 10,11, 20,29k, 30k, 33,36, 38m, 44,
8§5-90

pilosum,Coelostoma 36

pini, Matsucoceus 16

Pityococcus 15

platani, Stomacoccus 16

Platycoelostoma 1012, 20, 24k, 25k, 26, 53

Platycoelostomini 26,53

Porphyrophora 21

PoORPHYROPHORMIAE 15

Psevoococemas 10

purchasi, fcerya 10,11, 19, 22, 56k, 58m, 73,118,119

resinosae, Matsucoccus 22
robinarium. Lecanium 16

sacchari Iceryva 56
seychellarum, Dorthesia 56,38
feerya 10,11, 56k, 58, 20
Solenophara 10

sp. A, Coelostomidia 32
Ultracoelostoma 52

sp. B, Coelostomidia 33
Ultraceelostoma 53
STENGELINAE 13,15

‘totarae’,Coelostomidia 32

Ultracoelostoma  10-15, 18, 20, 24k, 25k, 26, 27, 42, 45,

46k, 48, 52
vitis, Margarodes 22

waircense, Coelostoma 39
wairoensis, Coelostomidia
39,41m, 71,84, 01-95

10, 11,16-19,21, 29k, 30k, 36,

Xviocooemar 15
Xylococcini 15

zealandica, Coelostoma 11,27, 41
Coelostomidia 10, 11, 20, 21, 29k, 30k, 31, 32, 39, 41,
44m, 84, 85, 96-99
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