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POPULAR SUMMARY

HE WHAKAPOTONGA MA TE MAREA

Class / Kardihe Insecta
Order / Ota Heteroptera
Superfamily/ Whamere-nui Pentatomoidea

Families / Whamere Cydnidae
Acanthosomatidae,
and Pentatomidae

Shield bugs

The superfamily Pentatomoides includes several families
of generally shield-shaped true bugs with a world fauna of
several thousands of species, Three families are repre-
sented in New Zealand, which has arelatively small fauna
—18 species—compared to larger or warmer regions.

The Cydnidae are usually shining black or brown bugs
burrowing in the soil and feeding on roots, stems, or fajlen
seeds. Two species occur only in New Zealand, and two
oceur also elsewhere in Australasia. The endemic specics
Choerocydnus nigrosignatus lives in threatened habitats
such as coastal sand dunes, inland flood plains, and de-
pleted tussock grasslands.

All four species of Acanthosomatidac in New Zealand
are endemic. Species of Rhgpalimorpha inhabit grasses,
rushes, and sedges in open habitats bordering streams or
marshes, often at the forest edge, from coasial to subalpine
cnwvironments, including tussock grasslands, Eggs are lajd
among developing seeds or on the underside of leaves of
plants such as cutty grass. The five immature growth stages
arc usually spent among the sceds of the host plant, which
serve as food, The smgle species of genus Oncacontias is
our only shield bug inhabiting native forest.

Eight species of Pentatomidac can be found in New
Zealand. Two are endemic, and two others are native Lo
New Zealand but occur also elsewhere in Australasia and
parts of the South Pacific. The remaining four have been
introduced here. One of them, the green vegetable bug
Nezara viridula, is an important and cosmopolitan pest on
a wide range of economically important crops, Most

{continued overlaal)

Iustration / Whakahwa: Hypsithocus hudsonae and Nezara
viridula (Qlustrator / Kai-whak&hua: ). W. Helmore)

Ko te whianau ting rahi o Pentatomoidea, e hia noa atu
whamere kei roto and ahua pénei and i te ngarara pakai te
dhua, ngarara momo pono and tae atu ki te kahui maha noa
¢ hia nei mano momo i te ac whamni. E toru nga whanau i
roto i Niu Tireni he iti noa te tGhubu putanga — tekau ma
warn momo anahe i nga mea ka noho tini ki nga wihi rahi,
rohe mahana ranei.

Ko te 3hua o te Cydnidae he kiri, he mangn he kanapa-
nepa he ngirara parauri rénei ka wiri haere ki roto i te
oneone kaikai haere ai i nga pakiaka, kakau rakau, kakano
taka rinei. E rua momo ka noho kei Niu Tireni anahe, e rua
atuka putaingatakiwa o Australasia, Ko nga momo tituru
Choerocydnus nigrosignatus ka noho i nga wahi takutaku
mo ritou pénei i nga tupehaw onepll o te takutai moana,
whenua ménia i roto atn, minia waipuke 3 me nga pa
karache toetoe kua tata pau haere.

Ko nga momo ¢ whiil 0 Acanthosomatidae tupu titurmu
katoa no Niu Tireni. Ko nga momo Rhopalimorpha ka
noho i roto i te rai karaehe, rahurahu, tikahikahi he plare
haere ana nga wahi nohoanga i nga tahataha awaawa
reporepo he tini ki nga tahataha ngaherehere, mai te takutai
moana kinga takiwd hoa teitei te topunga rakan 1 te taiao,
tae atu ki nga tupuranga toetoe. Ko nga heki ka tukua ki nga
kakano e tupu ake ana i raro rénei i nga raurau rakau pénei
i nga karache koikoi. Ko nga wahanga rima e &ta ftupu
kohungahunga ake ana ka noho i nga kakano o te rakan ¢
ii e rapa nei ratou hei kaikai hoki. Ko te momo nei i ahu mai
1 te titai Oncacontias, ko ia anahe te ngarara pakeke ka
noho rawa i te wao.

He waru nga momo o Pentatemidae ka kitea i Niu Ttreni,
erua ka @ i konei e rua atw tituru ake no Niu Tireni, heoi,

{ara haere tonu)




Pentalomidae (eed on plant juices, and live above ground
on their host plants. Some species are destroctive to culti-
vated plants. One group of species is predaceous, and its
New Zealand members are important and bencficial preda-
tors on destructive insects.

In New Zcaland there is apparently one gencralion per
year inmost pentatomid species. Winter is generally passed
by the adull stage, sheltering in crevices of plants and grass
clumps or under bark, rocks, leaves, and other objects. The
majority of species are not hostplant-specific, but in some
mstances the life cycle is quite intimately linked with cer-
tain plant genera, e.g., Coprosma or Pitiosporum.

Mating generally occurs in spring andfor summer, de-
pending on the species. Barrel-shaped eggs are laid in tght
clusters glued Lo the host plant, usually on the underside of
leaves. After hatching, young shield bugs often stay to-
gether, clinging o the empty egg-shells vntil they moult.
Nymphs of the second instar (growth stage) then disperse
in scarch of food. Nymphs moult five times to become
adults. Shield bugs have a number of enemies, several of
which are tiny wasps or {lies that parasitisc the cggs,

Probably the most distinctive shield bug in New Zealand
is Hypsithocus hudsonae (sce illustration). Its relationship
o other Southem Hemisphere Penlatomidac is unclear,
and very little is recorded about its life history and habits.
It is known [rom only five populations distributed scpa-
rately in subalpine and alpine environments on the South
Island. Males were unknown until quite recently, The
species has limited ability wo disperse—only males have
long forewings, and both sexes lack hind wings-—and
occupics habitats that arc considered to be at risk.

Coniributor Marie-Claude Larivigre was born and edu-
cated in Québec, graduating with a PhD in entomology
from McGill University, Montréal in 1990, For two years
she did postdoctoral work on Nabidae at the Cenire for
Land and RBiological Resources Research of Agriculture
Canada, Mlawa, Marie-Claude is now Research Leader of
the Invertebrate Systernatics programme of the Biodiversity
and Conservation group of Manaaki Whenug - Landcare
Research, Auckland. She has authored over 50 papers on
the systematics of various families of bugs, including
faunal and ecological aspects. She has a special interest in
the application of computer technology to systematics.

engari e kitea haere ana 1 nga takiwa o Australasia, 8, me
&tahi wihi o te South Pacific, Ko te toenga momo & wha, i
ahu mai ki konei. Ko tetahi ko te ngdrara huawhenna
kakariki, Mezara viridula he meahiranobo noa ake ahakoa
kiheakaipatu ngarara whanui ki nga kaihnawhenua hiraka
hokoina. Ko te nuinga o Pentatomidae ka kai i te wai rakan
kanohoirungaite whenuarapahaere aikite rikauekainga
net ¢ ritou. Ko etahi momo kanui te mahi kino patu rawa i
nga tupu e whakatdria ana. Ko tétahi and momo ko te ropil
kaipatupatu ana ko dna mema o Nui Tireni kanui te hira he
toa ngarara kaikai hei painga hoki hei whinnga ngérara
patu kinp,

I roto i Niu Tireni kotahi tupuranga ka puta i ia tau mo te
nuinga ote momo pentatomid, Ko te hotoke ekore putanga
ngarara pakeke, ka raruhau i roto i nga kapiti rakau raro i
ngapi karache, raro rénei i fe kiri rakan, te kdwhatu, raurau
otaotatéra atu mea, Ko te nainga ongamomo kihai idirapa
rawa ki t€tahi rakau anahe, heoi, i #tahi wa ko te wira ora
¢ hono ana ki €tehi mormo rikau and penei i te Coprosma,
Pittosporum tanei.

Ka tfmata haere Etahi momto i te mahimabhi i te mahura,
i te raumati tanei. Ko nga héki rite ki te ahua kaho nei te
hanga ka tukua haeretia i roto i te tautau kiki ka piri haere
ai te nuinga i rare i nga rau r3kau. Imur i te pShingakonga
ngarara kdhunga ka noho tahi piri tahi ai ki nga whare heki
hore kannei he mea o roto, &, taka noa te ki tuatahi. Konga
kshunga tupuranga tuaruz ka mirara haere ki te rapurapu
kai, He rimatakanga kiri o te kbhunga i mua atu i te teenga
kite taumata pakeke, Ko te ngarara kiri pakeke nei kanvi
and o ratou hoa 1ifd, ko &tahi nei he katipd iti nei he naro
ranei ka noho hei kai patu haere i nga beki.

Ko te mea piono o te tini ngarara kiri pakeke ka kitea i
Niu Ttreni ko Hypsithacus hudsonae (tirohiate pikitia). Ko
tond whanagngatanga kia &ahi atu o Pentatomidae i te
Takiwa Tonga kahore e marama rawa ana, , e itiiti noa ake
kua rekoatahia md ond tikanga me te dhua noho. Ka
mdahiotiz anahe nanga rima momo ka noho wehe haere ite
wao rikau ahua makariri, ki te wao tino tiketike me te
kdpeke ranei i te taiao o Te Waipounamu, No naianei tata
ano ka mohiotia te tame. Ko te momo nei kihai i whai
wiahanga rawa ki te mirara haere noa — kia nga tame anahe
ToTOA AN nga parirad omaa, ko tetame me te nwhangatahi
kThai he parirau i muri - ka motu ka noho i nga wahi
takutaku kThai nei i tino pai mo ritou.

Kaituhi: I whinau s Mane-Claude Lari viere ka whai i tana
mitauranga i Quebec, ka puta i tana tohungatanga Takuta
tanira ngdrara i t¢ Whare Wanangao McGill i Montreal i te
tau 1990. He rua tau ia ¢ mahi ana i nga mahi mai o mart i
tana takutatanga mo Nabidae i te Wahi Rangahau Whenua
me te Rawa Taiao Ahuwhenua i Kinata, Ottawa.Inainei he
kaiarataki a Marie-Claude 1 te kete titaj Invertebrate Sys-

tematics i roto i nga mahi momo hunga Taizo Ropl Kai-
tiakitanga o Manaki Whenua, i Akarana i Tamaki nei hoki,
Ko tuhia kua puta i ai ia maha atu i fe rima tekau pepae pa
ana ki te momo 8hua o t8ra atu t8ra atu o nga whanau
ngarara tae atu kinga huanohoi te waoki te tikangaka pa
ki te taiao. Ko t&tahi 0 ana tino hira kia whaiwhai i tétahi
dhua whakamahi tnihini rorohiko ki nga tatat.




ABSTRACT

New Zealand's sixteen species of Pentalomoidea—representing the families Cydnidae,
Acanthosomatidae, and Pentatormidas—are revised. Aneotype isdesignated for [ ypsithocus
hudsonae Bergroth, and a leclotype is designated [or Choerocydnus nigrosignaius F.R.
White. All taxa ure keyed and described, withinformation on synonymy, type data, material
examined, geographical distribution, bioccology, and economic importance. Tllustrations
of important structural features, habihis drawings of the adults, and distribution maps are
provided. Last-instar nymphs are described and illustrated. Commenis on biodiversity and
conservation values and graphs ol phenological trends are provided for most of the specics.
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INTRODUCTION

The Pentatomoidea or shield bugs include several [amilies
of generally shicld-shaped Heleroptera with a prominent,
large, and usually triangular scutellum which reaches to
and beyond the apex of the clavus.

The familics Cydnidac, Acanthosomatidae, and Penta-
tomidae have been recorded from New Zealand. Adults of
these families have five-segmented antennae (except some
Cydnidae and extra-New Zcaland Pentatomidae) and bi-or
tri-articulated tarsi. Nymphs have four-segmented anten-
nae and three pairs ol scent gland openings located dorsally
on the abdomen between segments 3/4, 4/5, and 5/6.

The most comprehensive trealment of these families lor
New Zealand has been that of Woodward (1953, 1956),
which included a key to the described specics, descriplions
of ncw laxa, and additional comments on a number of
described taxa, but his work was not of a revisionary
nature. The present study is based on over 3300 specimens
from twelve New Zealand and overseas collections, and is
the first comprehensive revisionary treaiment of these
groups for New Zealand.

The Cydnidae or burrowing bugs comprise about 400600
species worldwide, Cydnids are characlerised mainly by
having fringes of close-set, rigid setae at the apex of the
middle and hind coxae, and spiny legs. They are usually
shining black or brown bugs burrowing in the seil and
feeding on roots, stems, or fallen seeds, and are often
atiracted to artificial light in large numbers.

Classical treatments of the family are Stal (1876) and
Signoret (1881-84). A rationalised classification of the
Cydnidac has been published by Dolling {(1981), although
many modern treatments also {ollow Frocschner (1960).
Four species of the subfamily Cydninac occur in New
Zealand.

Aethus thoreyi (Signoret) is here wransferred from the
genus Cydnus, and is recorded [rom New Zealand for the
[irst time. It ocours also in eastern Australia, and may have
been recently introduced (accidentally) into New Zealand.
Very little is known about its biology and distribution.
Apparently nothing has been written on it since its original
description in 1882,

Chilocoris neozealandicus Lariviere & Froeschner is
the only Chilocoris species known from New Zealand,
where it is endemic; [owr species oceur in Australia. The
genus contains some thirty or more described species, but
is mainly restricted 1o the Old World, where it has been
reported from Asia south inlo Alrica, including Madagas-
car.

Choerocydnus nigrosignatus F.B. White is also appar-
enily native w New Yealand, and quile possibly endemic,
although it may also occur in Australia.

FPhilapodemus australis (Erichson) is native to both
Australia and New Zealand, and is also found in New
Caledonia and in the Oriental region.

Pangaeus scotti Signoret is an Auvstralian species. Pre-
vious workers have reported its occurrence in New Zea-
land, but it was apparently confused with C. neozealandicus.
Among all material examined for this study, nothing sup-
ports the occurrence of . scoiti in New Zealand.

Very liule is known about the habits of the New Zealand
species, but limjted obscrvations suggest that they are
univoltine. Eggs are apparently laid on or in the soil, and
nymphs probably enter the ground to feed on the roots of
plants or, in the case of P. australis, may feed on fallen
grass seeds on the ground. The degree of host specificity,
as {or the majority of Cydnidae, is unknown. The hiclogy
of P. australis has been thoroughly studied in Australia by
Hickman (1978), but it is not known whether these results
apply equally in New Zealand.

Burrowing bugs are of no known economic importance
in New Zealand.




The Acanthosomatidae have becen variously treated as a
full family or as a subfamily or tribe of the Pentatomidae.
The current practice is to afford them family stats. A
world revision and classilication, with keys to genera, has
been published by Kurnar (1974).

These shield bugs, of which about 200 speccics arc
known worldwide, are usually less strongly sclerotised
thun most Pentatormidae and have two-segmented tarsi.
Four species occur in New Zealand, all endemic.

The genus Rhopalimorpha includes three species that
are endemic to New Zealand and a fourth from eastern
Australia—suggesting a Gondwana origin for the group.
Rhopalimorpha lineolaris Pendergrast and R. obscura
Dallas arc widely distributed species occurring mainly on
grasses, rushes, and sedges in open habitats. Their life
histories are probably the best documented among New
Aealand pentatomoids, owing mainly to the work of
Pendergrast (1950, 1952, 1960). Rhopalimorpha alpina
Woodward 15 an alpine species with a disjunct distribution
on the South Tsland, Practically nothing is known of its life
history; indeed, very little is known about any Heteroptera
of alpine environments in New Zealand.

New Zealand acanthosomatids are apparently univoliine.
Eggs are laid on the undersurface of plant leaves, and
nymphs undergo live metamorphoses belore becoming
adults. Nymphs and adults are phytophagous, on various
shrubs and trees (Cncacontias) or on lower-growing veg-
etation, usually on the seeds (Rhopalimorpha).

Pentatomoidea generally abandon their eggs immedi-
ately after oviposition. Inseveral Acanthosomatidac, how-
ever, the [emale broods the eggs and guards the young
nymphs, but this phenomenon has not been studied in New
Zealand.

Oncacontias Breddin, with its single species . vittatus
(Fabricius), is endemicio New Zealand, tis widely distrib-
uted, occurring mainly on trees and shrabs. G. vitfafus can
be regarded as the only true forest dweller among New
Zealand pentatomoids.

Acanthosomatids are of no known economic impor-
tance in New Zcaland.

The Pentatomidae are the largest family of shield bugs,
with about 500 described species in the world. Unlike
Acanthosomatidae, Pentatomidae have three-segmented
tarsi. The mosi recent genenic classification on a larger
scale is that of Rolston ef al. (1979, 1980, 1981, 1984) for
the Western Hemisphere. There is also a cladistic analysis
of the tribes of Pentatomidae (Hasan & Kitching 1993). No
other conscnsus on the higher classification of Pentatom-
oidea below the family level is currently available.

The majority ol specics are phytophagous, and live
above ground on their host plants. Some species are de-

structive to cultivated plants. One group is predaceous, and
its New Zealand members are important beneficial preda-
tors on destructive insecls.

Two species of predacecus pentatomids occur in New
Zealand. They are characterised by their rostrum, which is
direcled away [rom the head and has the first segment
tobust and thick, apparently an adaptation to their preda-
lory habit. Although adulls are essentially predaceous,
first-instar nymphs also feed on plant juices.

Cermatulus nasalis nasalis (Westwood)isnative to both
New Zealand and Australia. In New Zealand two endemic
subspecics are recognised: C. nasalis hudsoni Woodward,
which occurs only on the South Island al altitudes of 1200
metres or more; and C. nasalis turbotti Woodward, which
is erdemic to the Three Kings Islands. €. nasalis nasalis
has been recorded from a wide range of native and intro-
duced bushes and (rees, and has been noted feeding on
larvac of various pest insects such as Paropsis charybdis,
a defoliator of Eucalyptus.

Oechalia schellenbergii (Guérin) occurs also in Aus-
tralia and most ol southern Geeania, and is probably one of
our most important beneficial insect. [t occurs on a wide
variety of plants, especially introduced ones including
crops, and like C. nasalis is an important predator of
noxious insects such as caterpillars (including armyworms)
and chrysomelid larvae,

The other species occurring in New Zealand arc appar-
cntly strictly phvtophagous: the rostrum has the first seg-
nent more slender, and not directed away from the head.

Dictyotus caenosus (Westwood) occurs in Australia
and, probably as an introduction, in New Caledonia as well
as in New Zealand. It is probably the species most com-
monly encountered when collecting by general sweeping
or beating. It is ovcasionally noxious to lucerne seed erops
on the South Island.

Crlaucias amyotl (Dallas) occurs also in Australia, on
Lord Howe sland, and in New Guinea. [t is about the same
size and colour as Nezara viridula (L), and can sometimes
be confused with it at first glance, but a close examination
of head microsculplure, pronotum shape, and scutellum
coloration offers aquick diagnosis. In New Zealand its life
history is closely associated with plants of the genus
Coprosma (Rubiaceac).

Four species of Pentatomidae have been introduced into
New Zealand, namely Cuspicona simplex Walker, Dictyotus
caenosus, and Monteithiella humeralis (Walker) from
Australia, and Nezaraviridula, a cosmopolilan species. All
four are doing rather well here. Monteithiella humeralis
has a close association with plants of the genus Pittosporum
(Pittosporaceae). It has nol been noted to pose any cco-
nomic threal w [tuit wrees in New Zealand. Cuspicona
simplex 1s strongly associated with solanaceous plants,




especially the genus Solanum, to which it is noxious,
although it is not usually a serious pest of lomatoes or
polatocs. Nezara viridula is an important pest on a wide
range of economically imporlant vegetables including
beans, cauliltlower, marrow, potato, pumpkin, rhubarb,
silver beet, sweetcorn, tamarillo, tomata, and tumip.

In New Zealand there is apparently one generation per
year in most pentatomid species (two or three in Nezara,
and perhaps also in Cuspicona). Overwintering is gener-
ally by the adult, in the crevices of plants and grass clumps
or under bark, rocks, leaves, and other objects, especially
on the ground. The majority of species are not host-
specific, but in some instances the life cycle 1s guite
intimately linked with certain plant genera. Mating oceurs
in spring and/or summer, depending on the species; barrel-
shaped eggs arc laid in tight clusters glued to a host plant,
usually on the underside of leaves. Afier hatching, the first
instars often arc gregarious and stay clinging Lo the empty
egg-shell until they moult and the second instars disperse
i search of food. Nymphs underge five metamorphoses to
hecome adults,

Hypsithocus Bergroth is endemic and contains only one
species, H. Audsonae Bergroth. Ithas a restricted, disjunct
distribution in subalpine and alpine environments in Cen-
tral Otaga. Only recently have male specimens hecome
available for swdy. The relationship of {ypsithocus 1o
other Southern Hemisphere gencra is still unclear. Almost
nothing is known of the lifc history and habits of H.
hudsonae, despite the fact that it is probably the most
utiique New Zealand pentatomid.

Pentatomoids have anumber of natural enemics, several of
which are hymenopterous or dipterous egg parasites.

The scent glands i aduolts are located in the metathorax,
and open on the metapleuron through an opening termed
the ostiole. [n nymphs the scent gland openings are paired
and located dorsally on the abdomen. The relalive position
of these openings and their structure are ofien uselul in
diagnosing nymphs at various level of classificauon. The
scent gland secretions have been chemically analvsed for
several species around the wotld, but not in Now Zealand.
They appear to play arole in discouraging or even harming
potential predators, but ithas also been suggested that they
may primarily serve as alarm or aggregation pheromones.

Pentatomoids are diurnal, but can be atrracted to artifi-
cial light, and have been reported from high elevations. For
example, specimens have been collected that had been
wind-blown to the top of high mountains such as Mt
Ruapchu in the central North Island. Specics such as
Hypsithocus hudsonae or Rhopalimorpha alping occur
only on mountain Lops.

MORPHOLOGY AND TERMINCLOGY

The reader may acquire a general knowledge of morpho-
logical structires required for identification of New Zea-
land Pentatomoidea by reference to Fig. 33 and 34, the
glossary ol technical terms (Appendix A), Larividre (1988),
and Torre-Bucno (1989).

METHODS AND CONVENTIONS

Coltecting. Adults and nymphs of shield bugs are gener-
glly collecled by sweeping herbaccous vegetation and
beating bushes and trees. Realing or hand-picking from
sclected plants, especially host plants, yields valuable
biological informarion. Eggs can be collected when the
host plants and the oviposition period are known. They are
usually laid in batches of a dozen or so on flat surlaces such
as the underside of leaves.

Preservation. Adulis may be preserved dry or in ethanol,
Eggs and nymphs are best preserved in ethanol; they may
shrink or distort when dried. A mixture of 70% ethanol and
30% commercial white vinegar will prevent specimens
from becoming brittle.

Preparation. Preparation and curation of insects have
beent fully described by Walker & Crosby (1988). All
specimens should be labelled with the Jocality (including
area code: Crosby et af. 1976), collection date, collector’s
name, and ecological data (hostplant, how collected, cte.).

Most features of the male and femnale terminalia can be
viewed underan ordinary dissecting microscope simply by
holding specimens ventral side up. [t may be nccessary to
relax male specimens to distend their genital capsule
(pygophore).

I a closer examination of the male claspers is required,
these can be extracted from the pygophore as follows.
Pinned specimens are warmed {or 2-3 minutes m hot acetic
alcohol, a mixture of 70% ethanol and 30% commercial
white vincgar. Each specimen is transferred to a watch
glass half-filled with acetic alcohol, and the pygophore is
putted lrom the body using fine forceps. The pygophore is
returned to hot acetic alcohol for 2-3 minutes, then it is
ransferred 1o another walch glass also contmning acetic
alcohol. The claspers are extracted from the pygophore in
this solution, using ine forceps. Dissected genitalia can
subsequently be stored in microvials containing glycerine
and remounted on the pin below the specimens,

Measurements. Dimensions are in millimetres {mm)
throughout this work, with ranges in parentheses, and
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represent up o 30 randomly selected adult individuals of
cach sex and all available nymphs. Total length was meas-
ured along the dorsal midline from tip of tylus to tip of
membrane (lip of abdomen in nymphs and brachypterous
adults). Humeral width represents the maximuom distance
between the external tips of humeri.

Type data. Tn the descriptive part of this work the status,
repositories, and full label data of all primary type speci-
mens (and a summary of label information for secondary
specimens) that have been cxamined are cited for cach
species. One neolype and one lectotype are designated
where appropriate to stabilise nomenclature. In the list of
label data different labels are separated by a solidus (/) and
different lines on a label by a semicolon; all other punclua-
tion is 4s il appears on the jabel,

Geographicaldistribution. Foreach taxon, areacodes of
Crosby ez al. (1976; sec p. 108) are followed by collection
Yocalitics and data listed alphabetically, with repository
acronyms (see p. 12). For literature records, references are
ciled instead of acronyms.

A list of localities with longirude and latitude co-ordi-
nates is given as Appendix B. This constitules an important
source of information, designed to provide more precise
geographical data (o assist other workers—e.g., conserva-
tion biologists or narural resources managers—-who need
1o locate certain populations of a species or subspecics.

Digital images. All illostrations except Fig. 1-32 were
prepared using the software package CorelDRAW 4.0 and
a Microtek ScanMaker 11XE scanner, as follows.

A clean sketeh was made for cach itlustration using a
drawing tube attached 1o a Wild M-5 stereomicroscope and
a dark H pencil, or retraced using 4 lechnical pen. A few
examples of small structures such as selae, puncluration, or
other microsculpture were drawn to be reproduced or
multiplied later by the computer program. Symmetrical
structures such as py gophores were sketched fromone side
only and subsequently mirrored using the computer.

Each sketch was scanned al g resolution of 600 dpi (dots
pet inch). The resulting digitised image was enhanced on
the computer as a bilmap or vector image. Any structures
needing reproduction, muitiplication, or mirroring were
dealt with at this stage. High-resolution master copies of
final images were kept on hard disk.

Arrows and symbols were added as required, and page
layouts were prepared using CorelDRAW 4.0, printed at
highresolution, and included in the camera-ready pages lor
this publication.

Page layouts for habitus drawings (Fig. 1-32) by D.W,
Helimore were prepared by high-resolution scannimg of the

original artwork and usc of CorelDRAW 4,0 to prepare
camera-ready copies.

Data management. The software used to record system-
atic data in this study was dBase IV, Label information
accompanying each specimen was standardised and re-
corded in a specimen database file which 1s now part of
N7 ACbugs, the New Zealand Arthroped Collection data-
base containing interpreted mformation on specimens for
selected groups of New Zealand arthropods. The Geo-
graphic Information System ArcView (see below) was
used to inlegrate systemalic and geographical data.

Systemnatic data from the literature and bibliographic
references were also recorded in a similar way. The data-
base files generated from this work are part and parcel of a
unique clectronic information retrieval system on New
Zealand Pentatomoidea that forms the basis of an inte-
grated information retricval system to be developed for all
New Zealand's true bugs.

Computer mapping and Geographic Information Sys-
tem ((;1S). Electronic mapping of species distributions
was accomplished using the GIS software ArcView.

Data necessary to generate coverages for mapping spe-
cles distribution were processed in the following way.
Information was combined ltom the above specimen data-
base files and a gazetteer file containing locality names and
geographic coordinates. The resulting file was exported to
a text-delimited format with a unigue identilier [or each
record. The text file was then translated into a Formar
readable by the GIS software.

Traditionally the use of GIS in systematics has been
restricted to the final, postanalytical stages of the research
PIOCESS. [n the present work, however, it has been used as
a source of systematic data, and was an integral part of the
data managenerl system.

Graphs of phenological trends. Although phenology
has not been studied quanttatively throughout the year,
noteworthy trends emerge from collection data. Graphs
illustrating relationships among the numbers of individu-
als collected, their developmentat stage, and dates of col-
fection have been prepared electronically as follows.

The above specimen and literature database files were
queried and information on phenology was extracted to a
spreadsheet program (Microsoft Excel) which generated
draft graphs of general phenological trends. High-resolu-
tion graphs were produced using CorclDRAW 4.0.

Biodiversity and conservation. This section is mtended
1o provide conservation biologists, natural resource man-
agers, and policy makers with an information basis for the
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development of a sound conservation strategy for
Heteroptera and decision-making tools for suslainabic
land-use in the natural systems of which they are a part.

The wo predominant features characterising the New
Zealand launa of Heteroptera are the high degree of ende-
mism of its taxa and the large amount of adaptive radiation
which has taken place at the specics level.

Omne way to evaluate the overall diversity of an arca like
New Zealand is 10 look at the range of habilats it includes
and their diversity. The greater the differences between
various component habitals in term of species composi-
tion, then the greater the overall diversity will be. Diversity
within a site or habitat is referred 1o as alpha-diversity,
while difference between habilats is beta-diversity.

Thus an area such as New Zealand with a fairly wide
range of dissimilar habitats will have a high beta-diversity,
cven if cach of its constituent hahitats may have low alpha-
diversity.

Therefore, New Zealand with relatively low species
diversity still makes an important contribution o global
diversity because it contains a large number of taxa which
do not occur elsewhere {endemics).

Endemism at higher levels of classification reflects the
number of original immigranis in the older established
groups, and diversity of endemic speciesreflects the amount
of adaptive radiation which has taken place in New Zea-
land.

Another step indeveloping conservation strategies might
be 1o determine which taxa and systems are threatened. A
wide range of information—distribution, habitats, host
plants, biology, dispersal power, elc.—~-has been included
in this work to assist conservation biclogists in this task.

Itisclear thatinsect distributions change, that populations
fluctuate, that arcas of New Zealand have not been sur-
veyed uniformly. All ome can hope for is that the informa-
Lon presented here is as up to date and accurale as possible.

On the basis of a critical analysis of all available infor-
mation, I have attempted 1o assess the biodiversity and
conservation values of all species and subspecies, bearing
in mind that ongoing moniloring, including inventories,
surveys, ecological studies, ete., will be necessary 1o reas-
sess the conservation status of these taxa.

Text conventions. The arca codes of Crosby er al. (1976,
see p. 108) are used to categorise collection records.

Acronyms for repositories are as follows:
AMNY  Auckland Instimte and War Memorial Muscum,
Auckland, New Zealand
British Muscum (Natural History), now the
Natural History Museum, London, England

BMNH

CGNZ  Chris Green private collection, Auckland, New
Zealand

CMNZ  Canterbury Museum, Chrisichurch, New Zea-
land

FRNZ  Forest Research Institute, Rotorua, New Zea-
land

LUNZ  Department of Entomology, Lincoln Univer-
sity, Lincoln, New Zealand

MONZ Museum of New Zealand, Wellington, New
Zealand (formerly NMNZ)

NZAC  New Zealand Arthropod Collection, Mounl
Albert Research Centre, Auckland, New Zea-
land

OMNZ  Otago Museum, Dunedin, New Zealand

PANZ  MAF Quality Management, Plant Protection
Centre, Auckland, New Zealand

UCNZ.  Department of Zoology, University of Canter-
bury, Christchurch, New Zealand

USNM  United States Natjonal Muscum of Natural His-

tory, Washington D.C., US.A.

Abbreviations used in distribution listings are:

CE - Creck I - East F.P. - Forest Park
km - kilometre(s) L. - Isfand Is - Tslands

L.- Lake m - metre Mt - Mount

Min - Mountain N - North N.P.-Naticnal Park
Pt - Point R. - River Ra. - Range

Rd - Road Res. — Reserve 8 - South

S.F. - State Forest 8.R. - Scenic Reserve
Stm - Stream Vly - Valley W - West

Ecological divisions, including plantcommunity names
and altitudinal belts used in this work, {ollow Wardle
(1991). Plants and animals associated with shield bugs in
New Zealand arc listed in Appendices C and D.

Within the three families treated here there is still con-
siderable uncertamty regarding supraspecificrelationships
in general, and there is no current modern world classifica-
tion of Pentatomoidea below the family level that would
provide an adequate evolutionary framework to classify all
New Zealand 1axa. The fragmentary nature of the New
Zealand fauna, from a world perspective, and its high pro-
portion of introduced taxa (except in Acanthosomatidae),
are also such that a strict phylogenetic treatment, although
usually desitable, would not necessarily add significantly
to the information content ol the present faunistic review.

The order in which supraspecific taxa are treated here
reflects my understanding of evolutionary relationships
within Pentalomoidea as presented in the abundant litera-
ture on this group and prompted hy the works of Signoret
(188184}, Kumar (1974), Gross (1975ab: 1976), and
Linnavuori (1993).




KEY TO PENTATOMOIDEA
KNOWN FROM NEW ZEALAND

1 Tibisc with numerous strong spines; apex of middle
and hind coxae with a fringe of close-sel, rigid sctac
(Fig. 35) Cydnidae ... 3

—Tibiae without mimerous strong spincs; apex of middle
and hind coxae without a [ringe of closc-set, rigid sclac
w2

2(1) Tarsi 2-segmented
—Tarsi 3-scgmented

Acanthosomatidae ... 6
Pentatomidae ... 9

Family Cydnidae
3(1) Head with antcocular margin bearing a series of short,
stout pegs and longer bristles (Fig. 37} 4

—Head wilh anteocular margin lacking a series of short,
stout pegs, bul with a number of long bristles (Fig. 56)
w3

4(3) Body dull brown to blackish, with head, pronotum
and/or scutellum often of a darker hue: head with 14—
24 swout pegs and a1 least 10 longer bristles along
anteocular margin; antennac with 2nd segment about
as long as 3rd segment; pronatum with anterolateral
margins bearing numerous hristles, quadrate apically
to receive head (as in P. australis, Fig. 37), lacking a
median ransverse bar of deep dark punctures; meta-
thoracic scent gland opening (Fig. 39) with a small,
short auricle ... (p. 15; Fig. 1) Aethus thareyi

—Body shiny chestnut brown; head with 12-16 stout
pegs and 6 bristles along anteocular margin; antennae
with 2nd segment much smaller than 3rd segment,
pronotum with anterolateral margins bearing 3 long,
equidistant bristles, U-shaped at apex o reccive head,
and with a median transverse bar of deep, dark punc-
tures (Fig. 38); metathoracic scent gland opening (Fig.
42ywith aleng auricle almost reaching external margin
ofsegment...(p. 19; Fig. ) Chilocoris nevzealandicus

5(3) Antennae 4-scgmented; body brownish-vellow with
contrasting dark brown to blackish markings dorsaily—

a band along midline of head, a spot on posterior lobe
of pronotum near each humerus, and 3 spots along base

of scuteltum; metathoracic scent gland opening (Fig.
40) with u rather broad, short auricle  (p. 16; Fig. 2)
Choerocydaus nigrosignatus

—Antermae 5-segmented; body dark brown to blackish,
with head, pronolum, andfor sculellum often darker;
metathoracic scent gland opening (Fig. 41) without an
auricle ... (p. 18; Fig. 3) Philapodemus australis

Family Acanthosomatidae
6(2) Mesosternal carina well developed, quite broad and
prominent, extending to anterior end of prosternum
{Fig. 535); pronotum with anterior lobe declivous in
froni, giving a *hunchbacked” appearance (o body in
lateral view ... (p. 27, Fig. B) Onecacontias vitatus
—Mesosiemal carina thin, (at, [airly well developed bul
not extending to anterior end of prosternum (Fig. 54)
(Lentimorpha) or poorly developed (Fig. 33)
(Rhopalimorpha); pronotum with anterior lobe not
declivous in [ront, i.e., body not ‘hunchbacked’ in
lateral view Rhapalimorpha ... 7
7{6) Pronotum with anterolateral angles acute, produced
{Fig. 60); ventral spine long, reaching anteriorty slightly
beyond middle coxae (Fig. 54); mesosternal carina
high, plaie-like, notably extended anterior]y (Fig. 54);
rostrum reaching hind coxae; dorsal puncuration fine,
brown or concolorous with remainder of dorsum
{p. 26; Fig. 7) Rhopalimorpha(Lentimorpha) alpina
—Pronotum with anterolateral angles rounded, not pro-
duced (Fig. 58, 39); venmral spine short, not reaching
beyond middle coxae (Fig. 53); mesosternal carina
poorly developed, notnotably extended anteriorly (Fig.
53); rostum reaching about middle coxae; dorsal
puncturation conspicuous, dark
Rhopalimarpha (Rhopalimorpha) ... 8

8(7) Body slender, narrow, as in Fig. 5; promotum and
scutellum with yellowish median line obscured by a
few scattered coarse, dark puncrures (Fig. 59); con-
nexivurn with 5 segments abmost entirely exposed
(Fig. 62); maxillary plale process small, tubercle-like,
remote from antennal base (Fig. 64); metathoracic
scent gland auricle with opening broadest near its
middle (Fig. 66); male pygophore with lateral Iobes
broad, slightly produced, and ventral rim strongly pro-
duced caudally (Fig. 69, 70%; male clasper as in Fig. 75;
female 151 gonocoxae (Fig, 76) with surface undulant,
posterior margins nearly rectilinear  (p. 21; Fig. 5)

Rhopalimorpha (R.) obscura

—Body maore broadly oval, as i1 Fig. 6; pronotum and
scutellum with yellowish median line entirely smooth
(Fig. 58); connexivum with less than 4.5 segments
exposed (Fig. 61); maxillary plate process large, shelf-
like, reaching close o antennal base (Fig. 63); meta-

Nate. When bristles close to the marg ins of the head and pronotum
have delached from the body of dry specimens (Cydnidae), seti-
gerous punctures—i.e., the small cuticular impressions thal bore
the bristles—may be counted instezad of the bristles themselves.
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thoracic scent gland auricle with opening broadest near
its outer margin (Fig. 63); male pygophore with lateral
lobes slightly produced, ventral rim subdepressed (Fig.
67, 68); male clasper as in Fig. 73; [emale 1 st gonovoxae
(Fig. 74) with surlace swollen, poslerior margins con-
vex ...(p.23; Fig. 8) Rhopalimorpha (R.) lineolaris

Family Pentatomidae
9¢2) Rostrum with 1st segment thick, directed away from
head, with at most only base lying between bucculae,
which converge beneath (Fig. 83) . 10
—Rostrum with 1st segment slender, not directed away
from head, almosl entirely lying in groove between
bucculae, which are parallel (Fig. 84) W13

1({9) Humeri acuminate, produced inlo a sharp, oulward-
directed spine (Fig. 85); comnexival segments with
posterolateral angles acute, produced posteriorly intoa
black-tipped spine (Fig. 86); scutellum acuminate
apically; metathoracic scent gland opening slit-like,
without an auricle; ventral spine strong, reaching for-
wards near middle coxae {Fig. 90); male (Fig. 95, 97)
and female (Fig. 997 genitalia as illustrated

(p. 35; Fig. 12) Oechalia schellenbergii

—Humeri triangular or roundish, not produced into a
sharp, cutward-directed spine (Fig. 87-89); connexival
segments with posterolaleral angles quadrate or
rounded, not produced posteriorly; scutellum broadly
tounded apically; metathoracic scent gland opening
not slit-like, provided with an auricle; ventral spine
smaller, tubercle-like, reaching near or berween hind
coxae (Fig.91); male (Fig. 94, 96) and female (Fig. 98)
genitalia not as above .11

15(10) Body with metallic greenish or bronzy reflections
dorsally on head, pronotum, scutellum, and abdomen,
apd ventrally on mesosternum; pronatum with
anierolateral margins angled to humeri, their anterior
portion without distinet crenulations (Fig. 89); humeri
(Fig. 89) triangular (p. 34 Fig. 1)

Cermatulus nasalis turbotti

—RBody without dorsal or ventral, metallic greenish or
bronzy reflections; pronotum with anterolateral mar-
gins almost rectilinear to humeri, their anterior portion
with a few distinct crenulations; homeri (Fig. 87, 88)
roundish or shightly smuaic .12

12{11} Pronotum with disc undulant, declivous in front;
humeri usually (90%:) projecting notably beyond hase
othemelytra(Fig. 92}, dorsal puncturation rather coarse
and deep; humeral width subequal to maximum width
of abdemen in dorsal view {in South 1. speetmens this

14~

ratic »0.95 in male, 0.87 m fomale)  (p. 30; Fig. 9)
Cermatulus nasalis nasalis

—Dhse of pronomim rather flat or slightly convex, not
declivous in front; humeri obtusely rounded, not or
scarcely projecting bevond base ol hemelytra (Fig.
93); dorsal puncturation fime and shallow; humeral
width distinet!y less than maximum width of abdomen

m dorsal view (this ratio usvally (90%) <<0.95 inmale,
(.86 in female) ~(p.33; Fig. 1)
Cermatulus nasalis hudsoni

13(%) Jugaconsiderably longer thar tylus, wholly or largely
enclosing itin front (Fig. 104, 101) .14
-—Juga about as long as rylus, not enclosing it in front
{Fig. 102, 103) 15

14{13}Body yellowish-brown or brown, sometimes with a
rusty tinge, and with conlrasting transverse black bars
al anterior and posterior marging of connexival seg-
ments; antennae with segment 2 much longer than
segment 3. pronowm with anterofateral angles not
produced anteriorly on cither side of head (Fig. 100);
fully winged; with oceili; male (Fig. 106, 10°7) and
female (Fig. 118) genitalia as itlustrated

(p. 37; Fig. 13} Dictyotus caenosus
——Body dark brown or black, with margins narrowly
greenish-white or vellowish-white; antennae with seg-
ments 2 and 3 subequal in length; pronotum with
anterolateral angles produced anteriorly on either side
ofhead (Fig. 101): brachypterous; without ocelli; male
{Fig. 110, 111) and {emale (Fig. 120) genitalia as
itustrated: alpine form
(p. 42; Fig. 15, 16 Hypsithocuy hudsonae

15(13) Pale chocolate-brown, with a conspicuous pale
band along anterolateral margins of pronotm (Fig.
14% connexivum with large, irregular, dark spols;
rostrum long, extending well back onto venter; venter
with scatiered dark maculations of various sizes; male
(Fig. 108, 109) and female {(Fig. 119) genialia as
lustrated ... (p.40; Fig. 14) Monteithiella humeraliy

—Green (one uncommon colour form of N viriduia
orange; overwintering mdividuals more orless brown};
connexivum without large markings, at most with a
small black spot at posterolateral angles; venter with-
out scattered dark maculations; male and female geni-
talia not as above .. 16

16{15) Body up to 11 mum long; humeri triangular, pro-
duced (Fig. 19); mesostemal carina well developed,
rather wide, deeply cleft behind toreceive ventral spine




{Fig. 105); male pygophore with outer margin of vent-
ral rim produced caudally (Fig. 116); male claspers as
in Fig. 117; female 15t gonocoxae (Fig. 123) with post-
erior margin deeply notched (p. 48; Fig. 19)
_ Cuspicona simplex

—Body 12.5-17 mm long; humeri rounded, not produced
{Fig. 17, 18); mesosternal carina low, ridge-like, only
slightly notched behind (Fig. 104); male pygophore
with outer margin of ventral rim not produced caudally
(Fig. 112, 114); male claspers not as above; female 1st
gonocoxac (Fig. 121, 122) with posterior marginslightly
concave, but not deeply notched )

17(16) Dorsal surface dull, with close-set punctures, on
pronotum and scutellum especially, and head nottrans-
versely rugulose (Fig, 103); scutellum more narrowly
rounded at apex, with 3 small yellowish spots along
base and a small black pit atbasal angles (Fig. 1 7); male
pygophore with inner margin of ventral om bearing a
shallow, atcuate median depression, and lacking an
acute Iriangular protuberance on either side{Fig. 112);
male clasper as in Fig. 113; female 1st gonocoxae (Fig.
121} with posterior margin slightly concave

(p. 44: Fig. 17) Nezara viridula
—Dorsal surface shining, with punclures even and widely
spaced cxcept on head, which 1s impunctate but trans-
versely rugulose (Fig. 102); scutellum broadly rounded
at apex, without pale or black spots along base (Fig.
18); male pvgophore with inner margin of ventral rim
bearing a deep, V-shaped median depression and an
acule, riangular promberance oneither side (Fig. 114},
male claspers as in Fig. 115; female lst gonocoxae
(Fig. 122) with posterior margin convex
{p. 46; Fig. 18) Glaucias amyoti

BIOSYSTEMATICS

Family CYDNIDAE
Genus Aethus Dallas

Aethus Dallas, 1851 112. Type species Cydris indicus
Westwood, 1837 19, by designation of Van Duzee
(1914).

Aethus Stl, 1864: 19-21. Signoret 1881: 423,

Putonisca Horvith, 1919: 235-236.

Aethus (Stilbocydnus) Wagner, 1951: 61.

Description. Head broadly rounded in front of eyes;
anteocular margins with a number of short, stout pegs and

longer bristles (New Zealand only); disc convex; juga as
long as tylus; antennae 5-segmented; rostrum reaching
hetween [ore and middie coxae. :

Thorax. Pronotum forming a quadrate depression apically
1o receive head; anterolateral marging slightly reflexed.
Metathoracic scent gland opening with a rather small, short
auricle (Fig. 39) (New Zealand). Scutellum somewhat V-
shaped, broadly rounded apically. Hemelytra extending or
nolbeyond tip of abdomen; cotium with apex rectilinear or
sinuate along membrane.

Remarks. A large genus with species in the Ethiopian,
Palearclic, Oriental, and Australianregions. Aethus thorevi
is the only species known from New Zealand; it also occurs
in Australia,

Aethus thoreyi (Signoret) new combination
Fig. 1,39, 49; Map 1

thoreyi Signoret, 1882:152 pl. 6 fig. 9¢ (Cydrus). Lethierry
& Severin 1893: 68.

Adult (Fig. 1). Body broadly oval, convex above. Dorsum
dull brown o blackish, with hemelyira, murgins of
promotum, and head sometimes paler brown. Head and
pronctum mostly impunctate; scutellum with small punc-
tures more crowded al sides.

Head with 7-12 short, stout pegs and 5 or 6 longer
bristles on cither side of tylus along antecocular margin, and
2 short, stoutpegs ontip of tylus. Antennal segments brown
with yellowish incisures or completely dark brown or
black; segments 2 and 3 subequal. Ocelli smatl, yellowish,

Thorax. Pronotum with numerous long bristles along
anlerolateral margins. Hemelyira attaining or slightly sur-
passing tip of abdomen; corium densely punctured along
veins; membrane well developed, whitish, opaque, with
veins evanescent. Legs dark brown, or yellowish with
femorainfuscate; undersurfaceof femora armed withrather
long, slender spines; tibiac armed with stout hlackish
spines.

Abdomen. Venter brown to almost black, glabrous,
mostly impunctale at middle, with {ine punciures laterally.

Genitalia. Female: 1st gonocoxae as in Fig. 49.

Body length: male 4.36 mm; female 4.42, 475 ram.
Humeral width: male 2.60 mm; female 2.60, 2.73 mm.

Other characters as in generic description,

Type data, Original description based on one specimen
apparcitly deposited inthe collection of the Natrhistoriska
Riksmuseet, Stockholm, Sweden. Auempts at securing
this Lype specimen have been unsuccessiul.
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Material examined. Three non-type examples (1 male, 2
females).

Geographical distribution (Map 1). North I AK.
Woodhill Forest: Te Pua (NZAC); Rimmer Rd (NZAC).
ND. Ruakaka (NZAC).

Bioecology. One male and 1 female collected 13 October
- 13 November by pit-trap sampling at base of Lupinus
arboreus, weeds, and grasses in a sandy coastal terrain; 1
female collected 10 February in a pit trap under Lodium and
Trifotium in a pasture.

Dispefsal power. Unknown.
Economic Importance. Apparently none.

Biodiversity and conservation, It is not clear whether
Aethus thoreyi has beenintroduced or is indigenous to both
Australia and New Zealand. Only two populations are
known in New Zealand.

Remarks. It seems that nothing has been written about this
enigmatic taxon since Signorct’s original description of
Cydnus thoreyi and the subsequent appearance of this
name in Lethierry & Severin’s calalogue in 1893,

Genus Choerocydnus A. White

Choerocydnus A. White, 1841: 472, Type species
Choerocydnus foveolatus A. White, 1841: 472, by
menotypy.

Description. Head broadly rounded in front of eyes, with
anumber of bristles along anleocular margins; disc some-
what convex; juga us long as tylus; antennae 4-segmented;
rostrum reaching between fore and middle coxae.

Thorax. Pronotum forming a wide U or somewhat quad-
rate apically to receive head; anterolateral margins slightly
reflexed. Metathoracic scent gland opening with a rather
broad, short auricle (Fig. 40). Scutellum somewhat V-
shaped, acutely rounded apically. Hemelytra reaching tip
of abdomen or slightly beyond; corium with apex regularly
arched along membrane.

Remarks. There are three species described in this genus:
C. nigrosignatus F.B. White, which is apparently endemic
to New Zealand but which may also cccur in Australia
(G.F. Gross, pers. comm.); and C. foveolatus A. White and

C. colegpteroides Bergroth, which occur in Australia but
not in New Zealand.

Choerocydnus nigrosignatus F.B. White
Fig. 2,20, 40, 43, 44, 50, 124; Map 2 _
nigrosignatus F.B. White, 1878: 275 (Choerocydnus).

Adult (Fig. 2). Body ovale, convex above, brownish-
yellow with contrasting dark brown te blackish markings
and scattered coarse, dark brown puncrures dorsally,

Head with 4-6 long bristles on cither side of tylus along
anteocular margin, and 2 on tip of ylus; a blackish band
extending over tylus and parts of adjacent discal arca.
Antennal segments brown to blackish; segments 1 and 2
sometimes yellow; segment 2 much longer than segment 3.
Ocelli minute, almost inconspicuous.

Thorax. Pronotum with 8-12 long, brown bristles along
anterolateral margins; posterior lobe with a small blackish
spot al base near cach humerus; calli smooth, blackish,
crescent-shaped, Scutellum V-shaped, acutely rounded
apically, with scatiered coarse, dark punctures on disc and
3 blackish spots along base. Hemelytra: corium irregularly
spotted with blackish, espeeially in discal area; membrane
usually well develeped, rarcly reduced Lo a very narrow
{ringe, milkish, with a few scattered black marks. Legs:
femora yellowish-brown, often infuscate, with undersurface
of fore and middle femora armed with short spines; tibiae
yellowish-brown, armed with strong, acute, reddish-brown
spines.

Abdomen. Venter uniformly dark brown to black, glab-
rous, with fine scattered punctures, especially laterally,
whete surface becomes somewhat Tugulose.

Genitalia. Male: pygophore (Fig, 43) opening dorsally,
somewhal oval in outline; clasper as in Fig. 44, Female: 1st
gonocoxae as in Fig. 50.

Body length: male 3.80-4.86 (4.40) mm; female 4,32
525 (4.79) mm. Humeral width: male 2.17-2.83 (2.56)
mm; female 2.53-3.30(2.87) mm.

Other characters as in generic description. -

Last-instar nymph (Fig. 20}. Head. Dorsal surface brown,
with tylus and lateral margins yellowish, and a number of
brown bristles along anteocular margins; ventral surface
pale yellow with a little brown medially. Antennal seg-
ments pale yellow or yellowish-white, slightly infuscate at
1ip. Rostrum pale yellow,

Thorax. Nota brown, somewhat paler yellowish-brown
and with a series of brown bristles along outer margins of
pronotum and mesothoracic wing pads, which extend onto
3rd abdominal segment. Ventral surface pale yellow on
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sterna, shading to dark brown on pleura. Femora pale
yellow or yellowish-white, infuscate; tibiae pale yellow or
yellowish-white with brown spines; larsi pale yellow or
yellowish-white.

Abdomen. Terga pale yellow or yellowish-white, tinged
with pale brown midlaterally, with an oblong brown spat
on lateral borders of cach segment; tergum 2 with a thin,
wide, slender plate on cither side of middle; tergum 3 with
a thicker, slender median plate on posterior margin; terga
4 and 5 with a large median plate on poslerior margin;
tergum 7 with a small, oblong median plate. Venter pale
yellow or yellowish-while with fine, sparse punctures;
lateral borders of segments cach with a brown oblong spot,
last3 segments each with a dark brown, rectangular median
plate. '

Body length: 3.84 mm,

Type data. Lectotype (here designated): male (BMNH)
labelled “1ype (circle with orange border) / Choerocydnus;
nigrosignatus; TY PE B.W /New Zealand /6:Chocrocydnus
nigrasignatus[ ;] n. sp. (folded) / Pres by; Perth Museum ;
BM. 1953-629 / SYN-;]TYPE ({circle with pale blue
border) | LECTUTYPE; Choerocydnus ; nigrosignatus |
F.B. White; Det. M-C Larividre 1994 (red).” Specimen
glued onto card, :
Paralectotypes: 1 male and 1 female (BMNH).

Material examined. Type specimens, plus 52 non-type
cxamples (18 males, 33 females, 1 nymph).

Geographical distribution (Map 2). North 1. WN. Rona
Bay (Myers 1926}, Wellington, Red Rocks (NZAC).

South I. BR. New R. (NZAC). CO. Bendigo area
(NZAC)., Cromwell (NZAC), Sand Flat Rd (NZAQ).
Cromwell Gorge, W bank Clutha R, (NZAC), Greal Moss
Swamp, SE (Barrant & Patrick 1987), Manuherikia Vly, 3
km SW Omakau (LUNZ). Remarkables Ra., Nevis Burn
{LUNZ). Omakau (UCNZ). DN, Oamaru{NZAC). FD. Te
Anau, airport (NZAC). KA. Clarence Bridge, 2 km N at
Clay Banks (LUNZ). Kaikoura: Armers Beach (UCNZ);
First Bay (UCNZ.). Oaro, beach (LUNZ). MB. Wairau Vly
{upper), S of Hamilton R.(NZAC}. MC. Banks Peninsula:
Birdlings Flal (NZAC); Coopers Knob (UCNZ); Kaituna
" (LUNZ). L. Ellesmere, Kaitorete Spit (LUNZ). Methven
(NZAC), Rakaia (NZAC). Seafield (NZAC). MK. L.
Tekapo (UCNZ). OL. Lake County (AMNZ).

Bicecology. HapiTaT. Occurs in rather well drained, often
dry, open areas with paichy vegetation, such as coastal
sand dunes, South Island lowland, inTand flood-plains, and
depleted tssock grasslands. Nymphs and adults collected
under stones, and adults frequently collected under debris
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or at base of plants such as Festuca novaezelandiae,
Muehlenbeckia sp., and Muehlenbeckia sp.—Coprosmasp.
associations. Literature record: collected from a burrow on
a sandy beach (Myers 1926).

ALTITUDINAL RANGE. Coastal lowlands to subalpine zone.

SeasonaLtTY. Phenological trends: see Fig. 124, Aduls
collectedin all months exceptJune and July, but apparently
most abundant in October, November, and February. Last-
inslar nymphs collected in February, above 604 m (CO).

L mstory. Life cycler cgg — probably 5 nymphal
mstars — adult. The egg and all except the last nymphal
instar are undescribed. Mating apparently oceurs in Octo-
ber and/or November, the time of peak aduit abundance.
Apparently univolline.,

OverwintERING, Overwinters as an adull; collected in
mid August in dead whole planis and litter of Desmo-
schoenus spiralis (coastal MC),

Dispersal power. Most specimens studied have highly
reduced hind wings, so active dispersal by flight is un-
likely.

Economic importance. Apparcently none.

Biodiversity and conservation. The closest relatives of
this apparently endemic species are two seldom encoun-
tered Australian species. Choerocydnus nigrosignatis is
guite broadly distributed, but occurs in threatened habitats
that are vulnerable Lo all kinds of impacts, and has limited
dispersal capabilitics. :

Genus Philapodemus Kirkaldy

Philapodemus Kirkaldy, 1910: 8. Type species Cydnus
austrafis Erichsomn, 1842: 273, by original designation,

Description. Head broadly rounded in front of eyes, with
a number of long bristles along anteocular margins; disc
convex; juga as long as tylus; antennae 5-segmented;
rostrum reaching between fore and middle coxae.
Thorax. Pronotum (Fig. 37) forming a quadrate depres-
sion apically toreceive head; anterolateral margins slightly
reflexed, the reflexed part ending abruptly before humerus.
Melathoracic scent gland opening (Fig. 41) without an
auricle, opening dircelly onto metathorax. Scutellum some-
whal V-shaped, broadly rounded apically. Hemelytra cx-
tending well beyond tip of abdomen; corium with apex
slightly sinuate along base of membrane. :

Remarks, Monolypic; also occurs in Ausiralia, New Cal-
edonia, and Sri Lanka,



Phitapodemus australis (Erichson)
Fig. 3,21, 35, 37, 41,45, 46, 51, 125; Map 3

australis Erichson, 1842: 275, 276 (Cydnus). Kirkaldy
1910: 8 (Philapodemus).

lifuanus Montrouzier, 1861: 62 (Aethus). Synonymised by
Lethierry & Severin (1894: 71).

leptospermi Buller, 1874: 25 (Aethus). Synonymised by
Lethierry & Severin (1894: 71).

Adult (Fig. 3). Body broadly oval, subdepressed above,
with fine, widely spaced punctures, somewhai more
crowded along clavus; head, pronotum, and sculellum
impunctate or with a few scattered shallow puncrures,
always darker than hemelytra and varying from brown to
dark brown, approaching black {sometimes pale brown in
tencral individuals).

Head with 4-6 bristles on either side of tylus along
anteocular margin and 2 on tip of tylus. Antennal segments
1 and 2 yellowish; segments 3—5 brown; scgments 2 and 3
subegual. Ocelli small, yellowish.

Thorax. Pronotum with 10-12 long, brown, bristles
along anterolateral margins and 1 ar anterolateral angles.
Hemelytra: membrane well developed, hyaline, slightly
dusky, with veins cvancscenl. Legs yvellowish-brown to
blackish; undersurface of middle and hind femora armed
with short, stout spines; tibiae armed with stout, blackish
spines.

Abdomen. Venter dark brown 1o almost black, glabrous,
mostly impunetate in middle, slightly striate and punctate
laterally,

Genitalia. Male: pygophore (Fig. 45) opening dorsally;
lateral lobes and apical margin slightly produced; clasper
as in Fig. 46. Female: 1st gonocoxae as in Fig. 51.

Body length: male 5.75-6.81 (6.22) mm; female 5.73-
6.81 (6.25) mm. Humeral width: male 3.04-3.81 (3.41);
female 3.15-3.75 {3.43) mm.

Other characters as in generic description.

Last-instar nymph (Fig. 21). Head with dorsal surflace
dark brown or black, bearing a number of blackish bristles
along anteocular margins; ventral surface yellowish-brown
to dark brown or black. Antennal segments and rostrm
yellowish-brown to dark brown or black.

Thorax. Nota dark brown 1o black, with a series of long
bristles along outer margins of pronotum and base of
mesothoracic wing pads, which extend onto 3rd abdominal
segment. Ventral surface yellowish-brown on sterna, dark
brown to blackish on pleura. Femora yellowish-brown and
mfuscale o dark brown or black; tibiae and tarsi yellowish-
brown to dark brown or black; spines concolorous with
segment of origin.

Abdomen. Terga pale yellow or yellowish-brown with
anoblong, dark brown to blackish spoton lateral borders of
each segment; tergum 2 with a thin, narrow, brown or
blackish plale on either side of middle; tergum 3 with a
thicker, wider median plate on poslerior marging terga 4
and 5 with alarge median plate on posterior margin; tergum
7 with a small, narrow median plate. Yenter pale yellow or
yellowish-brown, wilh fine punctures; lateral borders of
segments with a dark spor; Jast 3 segments each with a dark
brown 1o black rectanguolar median plate.

Body length: 4.33-4.90 mm.

Type data. Type material not seen; reposiiory undeater-
mined.

Muaterial examined. 134 non-type examples (45 males, 64
females, 25 nymphs).

Geographical distribution (Map 3). North L. AK. Auck-
land {AMNZ). Howick, beach (AMNZ). BP. Mukeiu,
Kaituna R. mouth (OMNZ). Mt Maunganui (FRNZ).
Papamoa Beach (OMNZ). Whakatane (LUNZ). CL. Cuvier
[., N-W Bay (AMNZ}. Great Barrier 1., Whangaparapara
(MONZ). Litle Barrier 1., Te Tiwki Pt (AMNZ). HB.
Waipawa (NZAC)(Eyles 1960). ND. Hen and Chickens Is,
Lady Alice . (NZAC). Moturca Is, Whale 1. (AMNZ).
Poor Knights Is, Tawhiti Rahi I, castern ridge (NZAC).
Rocky Bay (AMNZ). Whangarei County (AMNZ). WL
Palmerston North (MONZ), WI/WN, Paiaka (NZAC).
WN. Houghton Bay (MONZ). Lyall Bay (Myers 1926).
Makara (MONZ). Waitarere, beach (MONZ). Wellington
(MONL.

South L. CO. Arrowtown, Tobins track (LUNZ).
Kawarau Gorge, Gentle Annic (NZAC). Knobbly Ra.
(NZAC). Salt L. (OMNZ). DN. Brighton, § (LUNZ). MC,
Christchurch, Bromley (LUNZ). Sumner (Kirkaldy 1905h).
MK. Black Forest Stm, near (UCNZ). Dobson R, (UCKL).
OL. Lake County (AMNZ). OL/CO. Lindis Pass (LUNZ).

Offshore fslands. Three Kings Ts: Great 1., East Point
{Woodward 1954); South West 1. (NZAC).

Bioecology. Haprrar, Occurs in open, sandy arcas with
palchy vegetation, such as scashores, sand spits, vacant
lots, forest clearings, Soulth Island inland Mood-plains, ete.
Often collected under Muehlenbeckia sp., Tocks, stones,
fenceposts and other debris on the ground, and morerarely
in tolten wood and rotting legume roots or, at higher
elevations, at the hase of plants on screes. Literature
records: once found “innumbers on the seabeach ... either
floating in salt-water pools or crawling on the sand” (While
1878); on roads, runnimg in sunlight, and under stones on
fureshore among closely grazed wrf (Myers 1926); and
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under Disphyma australe at the top of a cliiff (Woodward
1954).

ALTrrunmar Ranal. Coastal lowlands o subalpine zone.

SeasonaLiTy. Phenological trends: sec Fig. 125, Adulls
collected in all months exceptJune and July, but apparenity
most abundant in October and February, or November and
April at higher aliitudes and in cooler areas. Myers (1926)
repotted seeing adults in May. Fourth-instar nymphs col-
Tected in February (NN) and April (AK), and 5th instars in
December (8D, Febriary, and March (AK, NN).

Lre mstory. Studied in Australia by Hickman (1978).
Lifecycle: egg — 5 nymphal instars — adult. All stages have
been described. Mating observed in October, November,
and January, Apparently univoliine over most of its range,
but possibly bivoltine in northernmost areas. In the north at
least, coastal waste places and sandyv areas with a vegeta-
tion cover of grasses and Lupinus arboreus provide suil-
able breeding grounds.

OverwmnTERING. Overwinwers as an aduli, and pethaps
also as a late-instar nymph in warmer parts of iis range;
adults collected in August under stones (CL) and in rolicn
wood (WI), and penultimale-instar nymphs in late April in
litrer {AK).

Dispersal power. Adults fully winged. Collection at arti-
ficial light in QOctober (ND) provides indirect evidence of
flight.

Economic importance. Apparently none.

Biodiversity and conservation. Philapodemus australis
is indigenous, but not endemic 1o New Zealand. It is
abundant only locally, but has a broad distribution and
apparently broad ecological requirements as well as good
dispersal capabilitics.

Remarks. Previous workers have altributed Aethus
leptospermi, hete a junior synonym, to A, White in Dallas
(1851: 119). Dallas (1851) cites “White, Zool. Ereh. &
Terror™ for the original description of this specics. Tn “The
Zoology of the voyage of HM.S. Ercbus & Terror” Aethus
leptaspermi is described on p. 25 from a manuscripi name
by A. White. Pp. 25-51 and tables 7-10 o[ (he above work
were published by Bultler in 1874, The species clearly
cannot be attributed to A, White. As to Dallas (1851), his
work cannot constitute the original description because the
name was not sccompanied by adescription, adefinition of
the taxon that it denotes, or an indication, e.g., a biblio-
graphic reference 1o a previously published description
(see International Code of Zoological Nomenclature, Art.
12). Consequently, A. leptospermi is here atiributed Lo
Butler (1874).

Genus Chilocoris Mayr

Chilocoris Mayr, 1864: 907, Type species Chilocoris
nitidus Mayr, 1864: 907, by monowypy.

Description. Head narrowly rounded in front of eyes, with
a number of short, stout pegs and longer bristles along
anteocular margin (Fig. 57); disc rather flat; juga as long as
tylus; antennae 3-segmented, with segment 2 much shorter
than the others {Fig. 368); rostrum reaching between fore
and middle coxae.

Thorax. Pronotum {Fig, 38) lorming a wide U apically o
receive head; anterolateral margins bordered by an internal
furrow forming a fringe halfway around pronotum.
Metathoracic scent gland opening with a long, narrow
auricle nearly reaching external margin of segment, with
distal third forming a large, recurved, polished lobe (Fig.
42). Scutellum V-shaped, acumninate. Hemelyira reaching
or surpassing tip of abdomen; corium with apex sinuaie
along membrane.

Remarks. C. australis Lis, C. barbarae Lis, C. biroi Hor-
vith, and C. tasmanicus Lis are known from Australia{Lis
1993), and C. pusitius (Horvdth) from Hawail (Froeschner
1976). One species occurs in New Zealand and Australia,

Chilocoris neozealandicus Lariviere & Froeschner
Fig. 4, 36, 38, 42, 47, 48, 52, 57; Map 4

nevzealondicus Lativiére & Froeschner, 1994: 245
(Chilocoris).

Adult {Fig.4). Body elliptical, subdepressed, shiny chest-
nut brown, with a {ew scatlered, shallow punclores on
head, posterior lobe of pronotum, and scutellum and some-
what more congested punctures on proximal half of
hemelyira.

Head with 5-7 short, stout pegs and 3 longer bristles on
cither side of Lylus along antcocular margin, and 2 short,
stout pegs on tip of tylus. Antennae yellowish, with seg-
ments 3 and 4 infuscate in proximal hatf. Ocelli prominent,
whitish-vellow.

Thorax. Pronotum almost impunctale excepl [or a
median transverse bar of deep, dark punctures, with 3
equidistant long bristles on anterolateral margins and 1
at anterolateral angles; calli inconspicuous. Scutellum
impunctate, concolorous with hemelyira. Hemelytra:
corium unicolorous, with scattered fine punctures; mem-
brane well developed, hyaline, slightly dusky, with veins
cvanescent. Legs: femora yellowish, unarmed; tibiae vel-
lowish to brown, armed with strong, acute, brownish
spincs.
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Abdomen. Venter uniformly brown, impunctate, with
contrasting sparse, long silvery pubescence.

Genitalia. Male: pygophore (Fig. 47) opening dorsally,
rounded in outline; claspers (Fig.48) pointed, overhanging
apical margm. Female: Ist gonocoxae as in Fig. 52,

Body length: male 4,72, 527 mm; female 4.19-5.05
(4.71} mm. Humeral width: male 2.54, 2.73 nun; female
2.17-2.38 (245) mm.

Other characters as in generic description.

Typedata. Holotype: male (NZAC)labelled “NEW ZEA-
LAND AK; Campbells Beh; nr Tawharanui; 11-13 Jan
1981; J.C. Watt / Window trap; under Virex.” Allotype
female (NZ.AC) labelled as holotype.

Paratypes: 1 male, 2 females (MONZ); 35 females
(NZAC); 1 female (USNM).

Material examined. Type series, plus 7 non-type exam-
ples (2 males, 5 nymphs).

Geographical distribution {Map 4). North L. AK. Auck-
land (PANZ), Lynfield (NZAC, USNM). Campbell's
Beach, nir Tawharanui (NZAC). Noises Is, Momhoropapa
I. (MONZ). Warkworth, Snicll’s Beach (PANZ). CL. Wai-
kawau Bay (NZAC)Y. ND. Kerikeri, Airport Rd (MONZ).

Bioecology, Very little known,

Hamirar. Collected in pit traps set in native bush on a
ridge (Noises s, AK); in a sheep paddock, under a large
Racosperma mearnsii tree near native bush (Lynfield,
AK); and on strawberries (Warkworth, AK).

ALTITUDINAL. RANGE, Apparently restricted to coastal
lowlands.

Suasonaciry. Adults collected from end of December 1o
carly March. Early instars collected in nud March (AK).

1 uistory. Life cyele: egg — probably 5 nymphal
instars — adult. Immature slages undescribed. Presumably
univoitine.

OVERWTNTER NG probably as an adull; collected in Aug-
ust in soil at base of Gahria procera (Lynfield, AK).

Dispersal power. Adults fully winged. Collection in win-
dow traps provides indirect evidence of flight. Observed 1o
fly at dusk and land on standing objects around habitations.

Economic importance. Probably none.

Biodiversity and conservation. This endemic species is
known from only seven populations confined 1o a single
ceological region. Additional information about habits and
distribution isrequired before its conservationstatus canbe
cvalualed,

Remarks. [ have seen the Lype specimen of Pangasus
seotti, and it 1s not conspecific with C. nevzealandicus:
These species are of similar size and colour, and may have
beent confused by previous workers. The main external
characters distinguishing the present genus from Pangaeus
are the presence, in Chilocoris, of a number of stout pegs
along the anteocular margin of the head, and the scent gland
opening provided with along, narrow auricle nearly reach-
ing the external margin of the metathoracic segment. In P,
scotti the anterior margin of the head is ciliated, without
pegs, the auricle of the metathoracic scent gland opening
does not reach beyond halfway to the margin of the seg-
menl, and its apex is not differentiated.

Family ACANTHOSOMATIDAE
Genus Rhapalimorpha Dallas

Rhopa!imr}rpha Dailas, 1851: 197. Type species Rhopali-
marpha obscura Dallas, 1851: 293, by monotypy.

Description. Body stender, narrowly oval to clliptical.

Head acutely rounded or somewhat blunt apically; dise
rather [lat; anteocular margins slightly concave; juga shorter
than tylus; antennae 5-segmented, with scgment I not
reaching apex of head, or surpassing it by halfl its own
length or less; rostrum reaching aboul middle or hind
coxae.

Thoruax. Pronotum trapeziform; anterior Tobe slightly
convex or tather flat, not declivous m front; anterolateral
margins lower than dise, more or less rectilinear with
humeri, which are almost quadraie, broadly rounded, or
somewhat (riangular, Scutellum triangular, acutely tipped.
Mezosiemal carina poorly developed or, if well developed,
then not extending 1o anterior end of prostemum (Fig. 53,
543, Hemelytra almost attaining or slightly surpassing tip
of abdomen.

Abtomen. Connexivumbroadly exposedorlargelycov-
ered by wings. Ventral spine rather short, barely reaching
or shightly surpassing middle coxae (Fig. 53, 54).

Remarks. Tncludes four species, three of them found in

New Zealand and the Tourth, R. hwneralis Walker, in
southeastern Australia (G.F. Gross, pers. comm.).

Subgenus Rhopatimorpha Dallas

Dixgnosis. Sce couplet 7 of key.

Remarks. Compriscs B. lineolaris and R. obscura.

20—




Rhopalimorpha abscura Dallas
Fig. 5, 22, 59, 62, 64, 66, 69, 70, 75,76, 126: Map 5
obscura Dallas, 1851: 293 (Rhopalimorpha).

Adult{Fig.5)slender, morenarrowly ovalthan R lircolaris
(ratio of body length to humeral width 2.38-2.70 (2.50)),
usnally {90%) pale yellow, sometimes olive-green {espe-
cially males) dorsally, with hemelytra often darker, coarsely
punciured with black dorsally.

Head broadly rounded apically. Antennal scgments 1,2,
and 3 vellowish; segments 4 and 5 mosily dark brown,
Maxillary plate process smail, wbercle-like, remote from
antennal base (Fig. 64).

Thorax. Pronotum with smooth, yellowish median line
extending from base o apex obscured by coarse, dark
punctores {Fig. 599; calli smooth, concolorous with disc;
disc slightly convex; anterolateral margins narrowly re-
flexed; humeri almost quadrate. Mesosternal carina small,
ridge-like. Metathoracic scent gland opening with guricle
broadest near middic (Fig. 66). Scutellum acuiely tipped,
its smooth vellowish median line obscured by coarse
punctures (Fig. 39). Hemelytra extending beyond tip of
abdomen; membrane pale yellow, with veins brown. Legs
yellowish, immaculate,

Abdomen. Connexivum cxposced rom scgment 2 on-
wards, yellowish throughout (Fig, 62). Venter bull-shaped,
narrowly but strongly convex along midline, yellowish,
sometimes darker along midline, impunctate; ventral spine
narrow, slender o rather broad, reaching close to hind
coxae.

Genilalia. Male: pyvgophore (Fig, 69, 70} in caudal view
with lateral lobes broad (but less so than in R. alpina),
slightly produced, bearing a subapical patch of hairs on
mmner side of dorsal margin, their inner sides excavated and
transversely striated; ventral rim strongly produced caudaliy,
its exlernal margin with a well developed median wili of
hairs; prociger without a projectiorn, clasper as in Fig. 75.
Female: 1st gonocoxac with surface undulant and posterior
margin nearly rectilinear (Fig. 76).

Body length: male 7.42-8.59 (8.11) mm; female 8.33-
9.64 (9.02) mm. Humeral width: male 2.86-3.45 (3.22)
mu; female 3.13-3.91 (3.58) mm.

(ther characters as for genus and subgenus.

Last-instar nymph(Fig. 22). Resembling last-instarnymph
of R. lineolaris bul much more slender and without body
pubescence.

Head. Dorsal surface brownish medially, fading to yel-
lowish laterally, glabrous, with a brown patch basally
between eyes and 2 elongate blackish marks behind tylus;
ventral surface brownish. Antennal segments yellowish or

amber; distal half of segment 3 and entire segment 4 dark
brown. Rostrum yellowish, darkening apically.

Thorax. Nota pale yellowish-brown with a pale, irregu-
lar median band along pronotum and mesonetum, enclosed
by 2 iregular brown bands overlain by fine, scattered dark
punclures; ouler margins ol pronotum and mesothoracic
wing pads broadly smoolh yeilowish-white, glabrous, hor-
dered by an inner area of fine, scatiered dark punctures on
apale brown background. Mesothoracic wing pads extend-
ing onto 3rd abkdominal segment. Ventral surface yellow-
ish-brown medially, shading o dark brown on pleura.
Femora yellow or amber, sometimes pale at tip; tibiae
yellowish, with pubescence much shorler than tibial widih;
tarst yellowish, with tip of last segment sometimes dark.

Abdomen. Terga pale yellowish, impunciate, glabrous,
with posterolateral angles of segments brownish; tergum 3
with a rounded brownish plate on either side of midline on
posterior margin; lerga 4 and 5 with alarger, darker mediuan
plate on poslerior margin; lerga 28 sometimes with a faint,
reddish longitudinal hand on either side; usually 2 broad
bands extending across median plates [rom anterior margin
of tergum 3 to posterior margin of tergum 3. Venter pale
yellow or yellowish-white, smooth, glabrous, somelimes
slightly reddish laterally, usually with a faint longitudinal
reddish band along midline: last 4 sterna with brown
median spots, Spiracles and irichobothria outlined inbrown.

Body length: 6.55-7.06 mm.

Type data. Lectotype (designated by Kuomar (1974))
female (BMNH) labelled “type {(circular, red-bordered
labely f Rhopaiimorpha; obscura (handwritten); Waiker’s
Catal. / N Zeal.; Paniini (circular label, handwrilten, bear-
my the letter *a’ underneath) / 1. Rhopalimorpha obscura,
{(long, single line label, Jolded) / Rhopalimorphy; obscura
Whie; R. Kumar det. 1973; LECTOTYPE (red label,
handwnitten).”

Paralectiotype (designated by Kumar (1974)): lemale
{BMNH) labelled “pura-; type {circular, yellow-bordered
label) / 4%; 0 (circular label bearing the number ‘9" under-
neath} / Rhopalimorpha; obscura thandwritten); Walker’s
Catal.”

Material examined. Type specimens, plus 383 non-type
examples (153 males, 180 females, 50 nymphs).

Geographical distribution (Map 3). North 1. AK. Auck-
land, Western Springs (NZAC). Bethells Rd, swamp
(NZAC) Ouhuho (NZAC). Owairaka (NZAC), swamp
{NZAC). Pahi, bay (AMNZ). Riverhead (NZAC).
Tahekeroa (AMNZ), TiritieD 1. (MONZ), Waiheke [
(NZAC). Walle Bay (NZAC). BP. Hicks Bay (NZAC),
Papatca Bay (NZAC). Rereauira (NZAC). Tokata (NZAC).
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Whangaparaca (NZAC). CL. Coromandel (NZAC). Great
Barrier 1. (NZAC). Liule Barrier 1. (NZAC), grass fiat E
end Te Maracroa (AMNZ). Mayor 1. (NZAC). Te Anaputa
Pt {AMNZ). GR. Awatere (NZAC), East Cape (NZAC).
Horoera (NZAC), Mohaka R. (MONZ}). Orete Forest
(NZAC). Rangiata (NZAC). HB. Waipatiki Beach (UCNZ).
ND.Kaeo (AMNZ). Kaitaia (CMNZ). Moturoa [ (AMNZ).
Paihia (NZAC). Pakanac (AMNZ). Poor Knights Ts:
Aorangi I at Crater Bay (NZAC); Tawhiti Rahi L. (NZAC).
Spirits Bay (NZAC). Waipoua (NZAC). Whangarei
(CMNZ). Whangarei Heads, Smugglers Cove (NZAC).
T 0. Ohakunc (NZAC). Tarawera(NZAC}, Taupo (N£AC).
Taurewa (FRNZ). WA, Tinui (LUNZ). WI. Foxton
(FRINZ). Wanganui, Longacre RA(NZAC). WI/WN. Paiaka
(NZAC). WN. Kapiti §. (MONZ), wrig station (MONZ).
Wharekohu Bay (MONZ). Grongorongoe Viy (NZAC).
Packakariki (MONZ). Pencarrow Head (MONZ).
Plimmerton (MONZ). Terawhiu (NZAC). Wainuiomata
(NZAC). Wellington (MONZ). Weraroa (CMNZ). WN/
WA. Palliser Bay (MONZ).

South I. BR. Cape Foulwind, nr Okari (LUNZ). Crooked
R. S.R. {LUNZ). L. Rotoroa (NZAC), Little Totara R,
(NZAC). Punakaiki (LUNZ), Bullock Ck (LUNZ}. St
Amaud, SH 63 (NZAC). FD/SL.Te Waewaec Bay (UCNZ).
MB. Molesworth Staton (NZAC). MC. Cass (UCN7Z),
Christchurch(UCNZ). [rwell R (LUNZ). L. Heron (LUNZ).
Banks Peninsula, Little River (NZAC), NC. Amberley
Beach {CMNZ). Arthurs Pass N.P., Arthurs Pass summit
{LUNZ), Cheviot (UCNZ). Okuku Pass (UCNZ).
Rotherham (NZAC). NN, Farewell $pit{LUNZ). Kshaihai
R., mouth (LUNZ), Puponga (NZAC). Tarakohe (NZAC).
Karamea R. (upper), Thor Hut (NZAC). SD. D Urville T,
(MONZ, NZAC), Te Puna lagoon (LUNZ). Ship Cove
{NZAC). WD. Fox Glacier, 35 km § (NZAC). Gillespics
Beach (NZAC). Harihari {LUNZ), Wanganui R. mouth
(UCNZ). L. Tanthe (LUNZ). L. Paringa (NZAC). Mt
Hercules (LUNYZ). Taylorville—Greymouth Rd (UCNZ).
Wainihinihi (NZAC). Wanganui $.F. (LUNZ).

Stewart 1. (UCNZ).

Offshore islands. Chatham Is: Pint L al Glory Block
(NZAC); Rangatira/South East [, (NZAC).

Bioecology. Lilerature data for R, lineolaris also apply w
this species, except as noted below.

Hagrrar. Oceurs in similar habitats 1o £. lineodaris, bul
apparently not generally in native fussock grasslands. Like
R.lineolaris apparently favouring monocots, and collected
on Phormiuwm sp., Carex spp., C. trifida sced heads, C.
virgata, coaslal sedgoes, and Juncus spp. Also collected on
the dicots Cassinialeptophyllamd Muehlenbeckia axillaris.
Adults collected occasionally on silverbeet, polalo loliage,
flowering wild mustard, and once from a nest of fembird,

Bowdleria punctata. Literature records: in great numbers
on luceme and red ciover (Evans 1952), and found on
Carex longebrachiata (Spiller & Wise 1982). Late-inslar
nymphs collected on Carex virgata (WN). Listed specics
of Carex are confirmed host plants; not believed to repro-
duce on dicots,

ArmiTupmNaL Raxcr. Coastal lowlands to montane zone,

Associatep seuciis. Frequently found with R, lincolaris
(Pendergrast 1930, and reportedly found in association
with nymphs of the lick Haemaphysalis bispinosa (= 1.
longicornisy n winter shelter at base of Juncus effusus
(Myers 1926).

SeasoNaTy, Phenological trends: see Fig. 126, Adults
collected in all months except July and September, but
apparently most abundant in November and January, or in
December and February in cooler areas and ar higher
altitudes. Lale instars collected in January (BP, WN) and
February (WD), In the Auckland arca eggs found from late
October and 1st-instar nymphs in early November; maost
instars active from December to February, and adults
found in February mostly newly moulted (Pendergrast
19523, Eggs collected in November clsewhere onthe North
Island (Cumber 19643, and in January at high altitades on
the South [sland.

Lo mstory. Lifecycle: egg — 5 nymphal instars - adali.
Egg and all nymphal instars described by Pendergrast
(1960). Instars 1-3 and 5 characterised and 5th instar
illustrated by Myers (1926). Pendergrast{1952) developed
successlul rearing technigues: his summer rearing experi-
ments indicated that about 56 days are required for devel-
opment [tom cgg to adult (egg 8-9 days, 1st instar 6-7
days, 2nd mstar 9-12 days, 3rd instar 7-10 days, 4th insiar
8-12 days, 5th instar 913 days). Apparently umiveltine.

MaTiva. Inspring and carly summer, as for R. lineolaris.
Myers (1926) recorded maling pairs in November and
December (North Auckland).

Ovieosimos. Starts around mid Oclober and may con-
linue until earky December, with eggs placed on plants as
for R. lineolaris. In captivity eggs laid on undersurface of
Dacrylis glomeratablades, betweenmidriband edge (Myers
1926). Eggs laid in batches of 14 (same number as cgg
tubes in female), reducing to 9-11 later in scason; labora-
tory-held females lay atlcast 3 batches (Pendergrast 1952).
Development apparently a little faster m northern arcas
{(Mycrs 1926).

OvERWINTERING, Adults overwinter under similar condi-
goms to R, lineolaris. One adult collected in carly spring
under bark (Myers 1926).

Foop. See under R. lineolaris. Camivory: a slarved
caplive male was observed sucking contents from 3 par-
tially incubated cggs of R, fineolaris (Pendergrast 1952},

=20




Acrvrry. Adults collected atnighton Carex trifidasecd
heads (November, AK) and on tree trunks {fanuary and
February, CL and HB), e.g., podocarps.

Enemies. Sec R. fineolaris.

Dispersal power. Fully winged, and observed flying dur-
ing the day. Flight activity inferred from light trapping
records {(April, TO).

Economic importance. Apparently none.
Biodiversity and conservatlon, As for R. lineolaris.

Remarks. Previous workers have auributed Rhopalimorpha
obscura to A, White in Dallas {1851: 293), where the name
is accompanied by a description between guolation marks,
alleged to be a citation of White's origina description in
“The Zoology of the voyage of HM.S. Erebus & Terror,”

On p. 26 of *Zool. Ercbus & Terror,” however, there is
no such description, and R. obscura is there altributed
again o A. White in Dallas (1851: 293). To be avajlable,
every new scientific name published before 1931 must
satisfy the provision of Articles 11 and 12 of the ‘Interna-
tional Code of Zoological Nomenclalure,” and must be
accompanied by a description or a definition of the taxon
that it denotes, or by an indication.

In the present instance such indication could have been
a bibliographic reference 1o a previously published de-
scription, but pp. 25-51 of “Zool. Ercbus & Terror® were
published by Butler in 1874, and thus cannot have priority
aver Dallas (1851).

What remains is the description provided by Dallas
{1851), whichIbelieve he ok Itom a description accom-
panying a manuscripl name by A. White intended for
publication in *Zool. Erebus & Terror.” Ttis clear, then, that
the name Rhopalimorpha obscura should be attributed o
Dallas, rather than to either Butler or A, White,

‘What appears to be a melanic form of R. obscura occurs
on the Chatham Islands. Co-occurrence with R. lineolaris
is discussed in the Remarks section under that species.

In contrast to R. lineolaris, this species does notshow a
close association withnative Poaceae. In general it appears
to favour Cyperaceae (excopt perhaps for the introduced
grass Dactylis glomerata, to which it seems 10 accomma-
date itself in North Island habitats).

This ecological preference may in part explain its ab-
sence from eastern OL and MK, southern MC, C(, and
DN, an area including the tall-tussock grasslands south of
the Rakaia River (MC), with prevailing cover of native
Poaceae, especially on mid-montanc slopes and at higher
altitudes.

Rhopalimorpha lineolaris Pendergrast
Fig. 6,23, 53, 38, 61, 63, 65, 67, 68,73, 74, 127, Map 6
lineslaris Pendergrasi, 1950: 32 (Rhopalimorpha).

Adult (Fig. 5) slender, narrowly oval (ratio of body length
to humeral width 2.17-2 38 (2.2'7)), reddish-brown, green-
ish-brown, or brick-brown dorsally, contrastingly marked
with smooth cream or yellow on anteocular margins of
head, anterolareral margins of pronomm, and midline of
pronotum and scutellum, finely puncrured with black
dorsally, except for midline of pronotum and scutellum.

Head somewhat blunt apically. Anlemmal segments 1-3
vellowish-orange; segments 4 and 5 mostly dark brown.
Maxillury plate process large, shelf-like, reaching close 1o
antennal base (Fig. 63).

Thorax. Pronotum with a smooth, creamish-yellow
median line extending from base 1o apex {Fig. 58); caili
smooth, concolorous with disc; disc slightly convex;
anterolateral marging outwardly declivous, not reflexed;
humeri almost quadrate. Mesosternal caring small, al-
though somewhat higher than in R. obscura, ridge-like.
Metathoracic scent gland opening with auricle broadest
near its outer margin {Fig, 65). Scutetbum acutely rounded
apically, smooth ycllowish along midline {Fig. 5R8).
Hemelyra extending beyond tp of abdomen; membrane
pale yellow, with veins brown. Legs yellowish to dark
brown, often with scattered dark maculations en femoera.

Abdomen. Connexivum cxposed from segment 3 on-
wards, brownish-yeHow, sometimes with dark brown seg-
metital marks (Fig. 61). Venler regularly convex, brown-
ish-yellow, often reddish, impunctate; ventral spine nar-
row, slender or rather broad, reaching close to hind coxae.

Genitalia. Male: pygophore (Fig. 67, 68) in candal view
with Jateral lobes slightly preduced caodally, bearing a
subapical patch of hairs on dorsal margin, their inner sides
somewhat rugulose miedially; external margin of ventral
rim subdepressed, with a well developed median mft of
hairs; proctiger with a tubercle-like projectlion; clasper as
inFig. 73. Female: Ist gonocoxac with surface swollen and
posterior margin strongly convex (Fig. 743,

Body length: male 6.49-7.96 (7.23) mm; female 7.34—
.07 (8.18) mm. Humeral width: male 2.87-3.45 (3.18)
mm; female 3.26-3.73 (3.59) mm.

Other characters as Tor genus and subgenus.

Last-instar nymph (Fig. 23). Head. Dorsal surface brown-
ish mediatly, fading 1o yellowish laterally, covered with
rather long, dense pubescence, and with 2 brown palches
basally between eyes; ventral surface brownish mediatly,
fading 1o yellowish laterally. Antennal segments yellow or
brown; distal half of scgment 3 and entire segment 4 dark
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brown or black. Rostrum yellow, becoming blackish
apically.

Thorax. Nota yellowish-brown, with a pale band along
midline ol pronotum and mesonotum, enclosed by 2 brown,
irregular bands overlain by fine, dense, dark puncuures;
outer margins of pronotum and mesotheracic wing pads
breadly smooth vellowish-white, with long pubescence,
and bordered by an inner area of fine, dark punctures on
brown background. Mesothoracic wing pads extending
ento 3rd abdominal segment. Ventral surface yellowish
medially, shading to dark brown on pleura. Femora yellow,
speckled or not with brown; Ubiae yellowish, with pubcs-
cence longer than tibial width; tarsi with 1st segment
yellow or yellowish-brown, 2nd segment partly or entirely
dark brown.

Abdomen. Terga yellowish, with a [ew concolorous
punctures, covered by long, sparse pubescence; a brown,
oblong spot on lateral borders of segments; lergum 3 with
a rounded, brewnish plate on either side of midline on
posterior margin; terga 4 and 5 with a larger median plate
on posterior margin; usually 6 reddish longitdinal bands
extending between segments 2--8, the micldle pair broader
and running across median plates. Venter yellowish, mosdy
smooth, sparscly pubescent, with a brown, oblong spot on
lateral borders of segmenis; usvally with 1 median and 4
lateral, reddish longitudinal bands between segments 2-8.
Spiracles and trichobothria outlined in brown.

Body length: 7.66-8.1¢ mm.

Type data. Holotype: female (AMNZ) labelled “Auck-
land; 8/7/50 (handwritten) / Rhopalimorphyg; lineolaris
[female]; §. Pendergrast 1950; HOLOTYPE (handwritten)
{ Auckland; North Island; NEW ZEALAND: AUCK.
LAND MUSEUM.”
Allotype male (AMNZ) labelled as holotype.
Paratypes: 1 male, 1 female (CMNZ, OMNZ).

Material examined. Type serics, plus 493 non-1ype exam-
ples (183 males, 250 femmales, 60 nymphs).

Geographical distribution {Map 6). North L. AK. Auck-
land (AMNZ). Waitakere Ra., Goldies Bush (AMNZ,
NZAC). Orakel (NZAC). Owairaka (NZAC). PurewaBush
{NZAC), Ramui (NZAC). Riverhead 5. F.(NZAC). Swanson
(NZAC). Titirangi (FRNZ). Watheke I (NZAC), Cnetangi
Reservi (NZAC). Waiuku (MON7Z). Warkworth(NZAC).
Wattle Bay (NZAC). Woodhill (NZAC). BP. L. Tikitapu
(Blue L.} (FRNZ). Mt Hikurangi (UCNZ). Papatea Bay
(NZAC). Rereanira (NZAC). Tavranga Bay, Bunerfly Vly
(AMNZ). Tokata (NZAC). Wacnga (NZAC). CL. Great
Barrier L: Junction s (NZAC); Oruawharo Bay (NZAC).
Kirikiri Vly {AMNZ). Te Anaputa PL{AMNZ). Waikawau

(NZAC). GB. Awalere (NZAC). L. Waikaremoana,
Manuoha (AMNZ), Tiniroto (NZAC). Waiiti Stm (NZAC).
HB. St Lawrence (NZAC). Takapau (NZAC) W13 Kaihu
Bush (NZAC). Kaitaia (CMNZ). MokohinanIs, Burgess L
{NZAC). Pahi Bay, Pahi Block (AMNZ). Paihia (AMNZ):
bay Eof (AMNZ); beach(NZAC). Poor Knights Ts: Aorangi
1. (NZAC), Crater Bay (NZAC); Tawhiti Rahi 1. (NZAC).
Waipoua S.F.: SH12 (NZAC); Te Mawa Ngahere (LUNZ).
Tutukaka (AMNZ). TK. Mt Egmont N.P.: Dawson Falls,
near Tourist Lodge (NZAC); ML Egmont summit (NZAC).
TO. Kaituna R., Okere Falls (AMNZ). Matea (NZAC). ML
Ruapehu, Taranaki Falls (NZAC), Ohakume (MONZ).
Papakai, ncar Ruapchu {NZAC). Rangataua (FRNZ).
Taurewa (FRNX). Tongariro N.P. (NZAC). WA, Tmakorl
Ra. (MONZ). WI. Palmerston North (MONZ). WN.
Breaker Bay (NZAC). Days Bay (NZAC) Kapiti L
(MONZ): trig station {MONZ); Wharckohu Bay (MONZ).
Levin, Weraroa (NZAC). Stokes Valley (MONZ). Titahi
Bay (NZAC), Tararua F.P., Waikawa Sun 10 km S of
Levin (NZAC). Wellimgton (MONZ), Botameal Gardens
(NZAC). WO. Port Waikato (NZAC). Te Kohanga
(NZAC).

South L. BR. Boatmans Ck (NZAC). Buller County
(AMNZ). Coldwater Hut (NZAC). Fletcher Ck (NZAC).
L. Tennyson (LUNZ). Punakaiki (LUNZ}, Bullock Ck
(LUNZ). Reefton (NZAC). Tawhai SF,, Big River Rd
(NZAC). BR/NC. Hope R., bridge (NZAC). CO. Carrick
Ra.. Waus Rock (LUNZY, Dansey Pass (LUNZ). Great
Moss Swamp: Howell Hut (LUNZ); SE (Barrau & Patrick
19873 Hawkdun Ra. (OMNY). Hom Ra. {The) (LUNZ).
Manor Bum Reserve (upper) (NZAC) Mt Billermess
(NZAC). Obelisk Ra. (OMNZ). Old Man Ra., Shingle Ck
(FRNZ). Remarkables Ra.: Nevis Bum (NZAC); Nevis
Crossing {(LUNZ). Rock and Pillar Ra., McPhees Rock
track (LUNZ). Rocklands (NZAC). DN. Trotters Gorge
(OMNZ}. FI), Fiordiand N.P., Resolution 1., Disappomi-
ment Cove (NZAC). MB. Clarence R, above L. Tennyson
(FRNZ). Hanmer §.F. (UCNZ): Jacks Pass arca (UCNZ):
Rogerson Viy (UCNZ). Mt Sebastwopol, The Hermitage
(NZAC), Wairau Vly (upper), WairauBridge above Judges
Ck (NZAC). MC. Ashley Gorge (UCNZ), Banks Penin-
sula; Ahuriri and Coopers Knob S.R. (UCNZ): Akaroa, 4
km E (NZAC), Coopers Knob, EWs Spring (UCNZ),
Duvauchelle Bay (NZAC)Y; Herbert Peak S.R. (UCNZ);
Hillwop (UCNYZ); Kaituna §.R. (UCNZ); Kennedys Bush
S.R. (UCNZ); Linle River (NZAC); Mt Cavendish S.R.
(UCNZLY; Mi Sinclair $.R. (UCNZ); Okains Bay (UCNZ),
Sign of the Packhorse S.R. (UCNZY; Te Oka Bay, tors
above {UCNZ); Te Oka 5.R. (UCNZ); Tumbledown Bay
(LUNZ}. Cass (CMNZ). Craigicburn Ra., ML Cheesernan,
around botiom hut (LUNZ). Goldney Ridge, Wakmakariri
R. {(FRNZ). L. Georgina {LUNZ). L. Heron (LUNZ). L.
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Sarah, near Cass (NZAC). McLennans Bush (NZAC), Mt
Algidus (NZAC). Mt Hutt (UCNZ). MK. Mt Cook N.P,
(LUNZ): Ball Hut (LUNZ); Hooker Vly (LUNZ); Kea Pt
walk (LUNZ); Sealy Ra. {LUNZ), Kea Pt track (LUNZ},
Unwin Hut (LUNZ). NC. Arthurs Pass N.P., near Village
(NZAC). Balmoral (CMNZ). Lees Valiey (NZAC). Mt
Grey (CMNZ), Okuku Pass (UCNZ). Stoneyhurst Plant-
ation (LUNZ). White Rock (CMNZ). NN Beebys Knob
(NZAC). Dun Min (NZAC), Farewell Spit {LUNZ), light-
house (LUNZ). Flora Stm (NZAC). Pretty Bridge Yy
(NLAC). Wharariki Beach (LUNZ). OL. Ahuriri R, ncar
Ben Avon (NZAC). Arrowtown, 2km 8 (NZAC). Arthurs
Pt (NZAC). Headlong Peak, lower slopes (NZAC), M
Horrible (NZAC). OL/CO. Lindis Pass (N£AC). SC.Bhe
Clilfs (CMNZ), Kurow, Linle Roderick (UCNZ). Mt
Somers (NZAC). Rhoboro Downs (CMNZ). SD. Ship
Cove (NZAC). Swephens [ (NZAC). SL. Takitimu Mns,
Cheviot Hills Hut (OMNZ). Clifden Cave (NZAC). Colac
Bay (UCNZ). Invercargill (NZAC); estuary (NZAC).
Hokonui Ra., Mt Hedgehope (NAAC). Orepuki (NZAC).
The Caim (NZAC), Tiwai Pt (NZAC). WD. Abut Head, 5
kmE(NZAC). Arahura V1y (LUNZ). AwatunaRd (LUNZ).
Bullock Ck, Cook R. (NZAC). Callaghans (LUNZ).
Goldsborough (LUNZ}Y. Harihari, Wanganui R. mouth
(UCNZ). L. Tanthe {LUNZ), L. Matheson: 1 km S (NZAC):;
2km SW (NZAC). Ctira (NZAC).

Stewart L. Broad Bay (UCNZ). Ocean Beach (UCNZ).

Rioecology. Haprrar. Inhabits grasses, rushes, and sedges
n open habitats bordering streams, swamps, or marshes,
often at forest edge or in open forest understorey, {rom
coastal to high-altitude envitonments, includmg wssock
grasslands. Also found in modified habitats such as pas-
tures and scrublands. Apparently favours monocots; has
been found on Phormiuwm sp., Carex spp., Scirpas spp.,
Agrostis capillaris, Chionochloaspp., Dactylis glomerata,
Festuca novae-zelandiae, Phlewm pratense, Juncus spp.,
and Balbinella sp. Also collected on the dicots Aciphylla
sp. inflower, Cassiniasp., Oleariasp., O . virpata, Muehien-
beckia sp., M. axillaris, Hebe sp., and H. bollonsii.
Pendergrast (1952) noted six planis favoured in the Auck-
land area—Carexdivuisa, C. longifolia (= C. longebrachi-
ata), C virgata, Gahniasp., Mariscus (= Cyperus) ustulaus,
and Dactylis glomerata—and suggested that Cyperaccae
are the most favoured group. According Lo Pendergrast,
Dactylis glomerata is the only pasture grass to harbour this
species. Nymphs collected on Agrostis capillaris and
Alopecurus pratensis (SL), Dactylis glomerata, species of
Carex, and Cyperus ustulatus arc confirmed host plants,
i.e., plants on which R. lineolaris breeds and develops.
Agrostis capillaris, Alopecurus pratensis, Chionochloa
spp., and Festuca novae-zelandiae are other likely host

plants. Not believed to reproduce on dicots. The dicots
listed here most likely constitute ‘sitling’ records only.
Pendergrast (1952) studied seasonal movement belween
host plants in the Auckiand area. Tn autumn adults were
found crowded together nearthe base of Dactylis glomerata,
Juncus effusus, and Carex longifolia (=C. longebrachiata),
or along the midrib near the lealbase on the concave upper
leaf surface in Mariscus (= Cyperus) ustulatus. From May
10 August they were found near the ground on the same
plants, c.g, in the mass of detritus at the base of funcus
effususor intheleal-mould atihe basc of Dactylis glomerata
and Carex longifolia (= C. longebrachiata). From Sceplem-
ber to November a gradual change to summer habits and
emergence from winter quarlers was observed, and gradu-
ally, from December to February, more individuals were
found active on top of host plants. In mid October a
tendency o move from Dactylis glomerata and rushes
Carex divulsa was noted.

ALTITUDINAL RANGE. Sea leve] to subalpine zone.

Associarrn seReEs. Frequently found with R, obscura
(Pendergrast 1954; see also Remarks).

SkrasoNaLITy. Phenological trends: see Fig. 127, Adults
collected in all months except August, but apparently most
abundant from December 1o end of February. Fourth-instar
nymphs collected in January {NC) and February (WD;
likewise Sth instars (AK, SL, WD). In the Auckland area
eggs found [rom late Cetober to late December, and first
nymphs in carly November; most instars are active rom
December w0 February (Pendergrast 1952). Pendergrast
reported that adults collected in the Auckland arca in
February were newly moulted.

L wmstory, Lifecyele: egg — 3nymphal instars —adult.
The egg and the five nymphal stages have been described
by Pendergrast (1960). All nymphal instars are apparenily
passed among the seeds of the host plant. According to
Pendergrast (1952), who developed successful rearing
technigues, about 56 days are required for development
from egg to adult {egg 7-9 days, 1stinstar §-10, 2nd instar
810, 3rd inslar 9=10, 4th instar %12, 5th instar 1{-18).
Pendergrast (1952) also described egg development and
hatching, and documented nymphal development and hab-
s, Apparently univoltine.

Mamnxa (see Pendergrast 1952) occurs in spring and
early summer. Copulating adults collected around mid
December (AK). Pendergrast (1952) observed a pair in
September on Dactylis glomerata (Auckland arca), but
noted that mating was not general vntil Ccetober, with the
greatest activity during November, In mid Ociober around
Auckland henoted numbers in copula on inflorescences of
Carex divulsa, but few on cocksfoot and rushesnearby. He
suggasted from laboratory and field observations that mal-
ing is stimulated by increased temperatures.
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Ovrpostion (see Pendergrast 1932) starts around mid
Qctober and continues untiljate December in the Auckland
area. Eggs are placed irregularty amongst developing sceds
of Mariscus (= Cyperus) ustulatus or on the upper surface
of leaves of Carex species and Dactylis glomerata, in a
single row along the midrib. Observations in the field and
thelaboratory indicate that eggs are laid in batches of 8 {the
same number as egg tubes in female), declining to 4-6 later
in the season, and in the laboratory cach fermnale lays at least
three baiches (Pendergrast 19523,

OVERWINTERLIVG. Overwinters as an adull; individuals
collected in July and September under stones (WT), and
early October under stones at base of Chionochloa sp. at
high altimdes (CO). In the Auckland area, Pendergrast
(1952) found large numbers in late anmmn and winter on
Juncus effusus, which apparently provides sheler for
overwinlering. According to Pendergrast overwiniering
males apparently die earlier in the spring than females,
soon after copulation. (Sce also Habitat.)

Foop. The fceding process has been described by
Pendergrast (1952). Adults have been obsorved feeding on
plantuin scedheads in November (AK). According to
Pendergrast (1952), in the Auckland arca favoured food
sources are sceds of Carex divalsa, C. longifolia (= C.
longebrachiata), C. virgata, Juncus effusus, Mariscus (=
Cyperus) ustulatus, and Dactylis glomerata. C. divulsa
appears @ be the most favoured lfood during summer, when
seed-heads crowded with adults and nymphs have been
observed, In some arcas [, glomeraia seeds were noted as
the food favoured by adults and nymphs. From December
o February nymphs and adulis feed on and inhabit the
upper parts of host plants. In winter adults feed from seeds
and leaves at the base of plants. Pendergrast noted adults
feeding on unripe seeds of host plants. He also observed
carniivory when 15 eggspulin a jar with starved individuals
had their content sucked out.

Actrvity. Collected at night by sweeping rushes {Doc-
ember, ND} and tussock (April, CO).

ExrmiEs. Eggs collected in the field from Carex blades
were parasitised by a small species of Microphanurus (=
Trissolcus)(Hym.: Scelionidae), relerred to us “spocies A™
by Cumber (1964), which is apparently specific to
Acanthosomatidac. Under laboratory conditions, eggs put
with Asolcus (= Trissolcus) basalis or an indigenous spe-
cies of Asolcus (Microphanurus) (= Trissedcus) referred o
as “species N,” a parasite of Monteithiella eggs, were not
parasitised (Cumber 1964).

Dispersal power. Fully winged, and observed flying dur-
ing the day. Flight activity also inferred from light trapping
records {(November, BR).

Economic importance. Apparently none.

Biodiversity and conservation. R. lineolaris and 8. vbscura
are highly distinctive, belonging to a genus in which all
species but one arc endemic to New Zealand, with their
closest relative in eastern Australia, They have quite a
broad distnbution in New Zealand, and occur in a2 wide
range of habitats, although usually showing a prefarence
for certain plants, and have good dispersal capabilities.

Remarks. The main difference in the ecological prefer-
ences of this species and B, obscura is that R, lineolaris is
found—-and is believed to reproduce and develop—om
native Poaceae, whereas there is notone such record for R,
obscura among all the material studied. On the North
Island, however, both specics have been observed torepro-
duce on the introduced grass Dactylis glomerata. Recent
field observations have led me to hivpothesise that the co-
occurrence of these species in a given habitat is dependent
on the presence of Poaceae as a required food source for R.
lineolaris. This apparent predilection for Poacesze may in
part explain why R. lineolaris alone occurs on the South
Island in an area covered by the eastern tall-tussock:
grasslands south of the Rakaia River (MO), especially on
mid-montane slopes and at higher alifudes, At lower
aliitudes, where native grasslands have been depleted, it
seems to acconmunodate itself to a mixture of native and
introduced Poaceac.

Subgenus Lentimorpha Woodward

Rhopalimorpha (Lentimorpha) Woodward, 1953: 302,
Type species Rhopalimorpha (Lentimorpha) alpina
Woodward, 1953 303, by original designation.

Diagnosis. Refer 1o couplet 7 ol key.

Remarks. Comprises a single species, R. alpina.

Rhopalimorpha{Lentimorpha) alpina Woodward
Fig. 7,54, 6(}, 71, 72,77, 78; Map 7

alpina Woodward, 1953: 304 (Rhopalimorpha (Lenti-
morpha)).

Adult (Fig. 7). Body elliptical, not as slender as in R.
lineolaris (ratio of body length (o humeral width 1.96-2.08
(2.009), yellowish-brown, sometimes linged with reddish
or orange dorsally, shallowly and irregularly puncrured
with brown dorsally, bul lacking contrasting markings or a
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well delined yellowish median line on pronotum and
scutellum.

Head narrowly rounded apically. Antennal segments 1,
2, and base of segment 3 yellowish-orange, with distal half
of segment 3 and most of segments 4 and 5 darker.
Maxillary plate process in the form of a narrow shelf
reaching antennal base, not expanded as in R. lineolaris.

Thorax. Pronotom: surflace smoother and somewhat
paler along midlength of anterclateral margins and on
posterior lobe; smooth, vellowish midline very narrow or
inconspicuous; calli smooth, undulant, concolorous with
remainder of disc; disc rather flat, somewhat undulant
antcrolateral margins somewhat reflexed anteriorly; hum-
eri broadly rounded, somewhal triangular. Mesostomal
carina well developed, plate-like, expanded anteriorly.
Metathoracic scent gland opening with a slender auricle,
broadest near 1ts outer margin. Scutelium acutely rounded
apically, unicolorous or with 4 faint yellowish median line,
Hemelytra extending beyond tip of abdomen; membrane
pale brown, distinetly declivous, with veins indistineL.
Legs yellowish-orange, impunctate.

Abdomen, Connexivum scarcely exposed, yellowish-
brown throughout. Venter regutarly convex, brownish,
darker than dorsal coloration, impunctate.

Cenitalia. Male: pygophore (Fig. 71, 72) it caudal view
with lateral lobes broadty rounded, lacking a patch of hairs
ondorsal margin; external margin ol ventralrim with a well
developed median bunch of hairs; proctiger with a bilur-
cale projection; clasper as in Fig. 77. Female: 1stgonocoxae
with surface undulant and posterior margin siightly convex
(Fig. 78).

Body length: male 8.07, £.20 mm; female 8.98-977
{9.38) mm. Humeral width: male 3.91, 3.97 mm; female
4,43-4.95 (4.65) mm.

Other characters as for genus and subgenus.

Type data. Holotype: female (AMNZ) labelled
“McKinnon; 28.12 Pass 1919 / C.E. Clarke; Collection /
Lake Co.; South Island; NEW ZEALAND:; AUCKLAND
MUSEUM /Tlustrated; D.W. Helmore; 20.11.84 (green) /
Rhopalimorpha (Lentimorpha); alpina Woodward; Holo-
type [female] (handwritten).”

Material examined. Holotype, plus 7 non-type cxamples
{2 males, 5 females).

Geographicaldistribution (Map 7). South L. BR. Paparoa
Ra., Croesus Knob (LUNZ). Mt Dewar, E (NZAC). Mt
Pricstly = Mt Dewar basins, Lochnagar Ridge (NZAC).
ID. Fiordland N.P., McKinnon Saddle, Milford Track
{AMNZ). NN. Dun Mm (NZAC). Mt Owen (NZAC).

Bioecology. Almost nothing known.

Haritat. Collected in sod (December, Mt Dewar) and
under a rock (January, Croesus Knob).

ALTTupINaL Raxct. Mostcommonly found around 1 000-
1300 m.

SuasonaLyry, Adults collecled in November, December,
and January.

Dispersal power. Hind wings very narrow, about half
length of hemelytra. Active dispersal by (light doubtul.

Economic importance. Probably none,

Biodiversity and conservation. R. alping appears 1o be
highly distinctive in Rhopalimorpha, since it [orms the
basis upon which the monatypic endemic subgenus
Lentimorpha was crealed. Only six thinly scatllered
populations are known, represented by only a fow speci-
mens collected over a long period. The species has limited
dispersal capabilities, and almost nothing is known about
its hife hiswory and habits.

Genus Oncacontias Breddin

Oncacontias Breddin, 1903: 219. Type species Cimex
vittetus Fabricius, 1781: 349, by subsequentsynonymy.

Description. Body broadly oval, somewhat shield-shaped.

Head broadty rounded apically; antennae 5-segmenied,;
rostrum reaching or slightly surpassing hind coxae.

Thorax. Pronetum: anterior lobe strongly declivous In
[ront, giving a “hunchbacked” appearance in laleral view;
anterolateral marging strongly reflexed. Scutellum trian-
gular, distinclly narrowed bhefore apex, acutely rounded
apically. Mesosternal carina quite broad and prominent,
exrending to anteriorend of prostemum (Fig, 5353). Hemelylra
exlending slightly beyond tip of abdomen.

Abdomen. Connexivum covered by wings. Ventral spine
very long, strongly arched, usually reaching fore coxae
(Fig. 55).

Remarks. A monotypic genus endemic o New Zealand.

Oncacontias vittatus {Fabricius)
Fig. 8, 24, 55, 79-82, 128; Map 8

vittatus Fahricius, 1781: 349 (Cimex).
bruneipennis Breddin, 1903: 220 (Oncacontias).
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Adult (Fig. 8). Body yellowish or greenish (in live indi-
viduals) with brown markings on base ol pronotum, basc of
scutellum, and inner sides of coria; pronotum and scutellum
wilh irregular, shallow, brown punctres, these somewhat
smaller and more even on coria; disc of head and venler
almost impunctate.

Head. Antennal segments brownish throughout.

Thorax. Pronotum: disc rather flat; anterolateral angles
acute, produced; anterolateral marging broadly smooth,
creamish or yellowish. Metathoracic scent gland opening
provided with a slender auricle broadest near its middle;
humeri broadly rounded, somewhat triangular. Scutellum
often brownish at base and creamish, yellowish, or green-
ishindistalhalf, or uniformly yellowish-brown. Hemel yira:
corium brownish with a cream, smooth spoi near discal
area and a cream or yellowish onter margin; membrane
hyaling, slightly dusky at times, with veins evanescent.
Legs yellowish-brown or greenish, immaculate.

Abdomen. Venter regularly convex, somewhat narrowly
raised along midline, uniformly yellowish or greenish.

Genitalia. Male: pygophore (Fig. 79, 80 in caudal view
opening dorsally; lateral lobes rather broadly rounded,
shightly produced caudally, bearing a patch of hairs on
mner dorsal margin near apex; external margin of ventral
1im with a well developed median bunch of hairs; proctiger
with a prominent bifurcate projection; clasper as in Fig. 81.
Female:1st gonocoxae (Fig. 82) with surface subdepressed
and posterior margin convex.

Bodylength: male 8.70-10.44(9.77ymm; female 10.33—
11.74(11.13ymm. Humeral width: male 4.15-5.36 (4.86}
mm; female 5.34-5.81 (5.58) mm.

Other characters as in generic description.

Last-instar nymph (Fig. 24). Head. Dorsal surface yel-
lowish or greenish, oullined in brown; ventral surface
uniformly yellowish or greenish. Antennal scgments yet-
lowish to reddish orange, with base of segments 3 and 4
often pale. Rostrum yellowish or greenish lined with brown -
ish ventrally.

Thorax. Nota yellowish or greenish witl scattered fine,
shallow punclures; outer matgins of pronotum and proxi-
mal half of mesothoracic wing pads narrowly brownish.
Mesothoracic wing pads extending onto 3rd abdominal
segment. Ventral surface yvellowish or greenish with a few
fine, scattered punctures, Femora, tibiac, and Larsi yellow-
ish or greenish; last tarsal segment somelimes infuscate at
Lip.

Abdomen. Terga yellowish or greenish; lateral margins
of segments brown; tergum 3 with 2 rounded brownish
plates on posterior margin; lerga 4 and 5 with a larger
median plate on posterior margin; a reddish-orange V-
shaped mark oxtending acress median plates borween

anterior margin of lergum 3 and posterior margin of tergum
4. Venter rather smooth, vellowish or greenish; lateral
margins of segments brown. Spiracles and trichobothria
with outlines concolorous with their surroundings.

Body length: 7.14--7.44 mm.

Typedata. Leclotype (designated by Kumar (1974)): male
(BEMNH) labelled “Type (circular red-bordered label) /
C.G. Hope (handwritten) / 63; 47 {circular label) / BRIT.
MUS.; TYPE No.; HEM. 392 (pink).” Note: male genitalia
dissected, in vial with cork stopper beneath all labels.

Material examined. Lectotype, plus 503 non-type exam-
ples (183 males, 278 fernales, 40 nymphs).

Geographical distribution (Map 8). North I AK. Auck-
fand (AMNZ). Destruction Gully (NZAC). Green Bay,
cliffs (NZAC). Huia, dam (NZAC). Leigh, hill NE of
(AMNZ). Oratia (NZAC). Riverhead (FRNZ). Titirangi
(AMNZ)., Waiheke [, (NZAC). Waitakere Ra. (NZAC),
Exhibition Drive (NZAC). Woodhill S.F. (FRNZ), BP.
Hicks Ray {(NZAC). Kaimai Ra. (NZAC). L. Rotoiti
(NZAC), head of (NZAC). L. Tarawera, Karikaria Bay
beside W shore (LUNZ). M Te Aroha (NZAC). Papatea
Bay (NZAC). Rereauira (NZAC). Rotorua (FRNZ). Te
Koau (NZAC). Waenga (NZAC), CL. Coromandel, §
(NZAC). CuvierL: near largerock, upper Wridge (AMNZY,
upper N-W vly (AMNZ). Little Barrier [ (MONZ).
Walkawau Bay, road above Litle Bay (LUNZ). GB.
Awatere (NZAC). East Cape (NZAC). Horoera (NZAC).
Orangihikota Stm, Route 38 (NZAC). HB. Hastings, around
showgrounds (NZAC). Tararere Stm, Devils Elbow
(NZAC).ND. Mangamuka Hills (AMNZ). Paihia (AMNZ).
Surville Cliffs (NZAC). Te Paki, Coastal Park (NZAC).
Tutukaka Harbour (NZAC). Unuwhao (NZAC). Waipoua
S.F. (NZAC). Whangarei (AMNZ). RI, Ruahinc Ra.:
Maropca Hut (NZAC); Wharite (NZAC). TK. Mt Egmont
N.P.: Ahukawakawa Swamp (NZAC); Bells Falls Track
(NZAC); Dawson Falls, ncar Tourist Lodge (NZAC),
Holly Hut (NZAC); North Egmont (FRNZ); Pouakai, 5
flank (NZAC); Ponakai Ra. (NZAC). TO. L. Taupo (Mycers
1926). Tongariro N.P.: Mt Ruapchu, Ohakune Track
(NZACY, Taurewa, Victoria University Field Station
{(LUNZ). Ohakune {(MONZ). Te Waka (FRNZ). Urewera
NP, W of pass on SH 38 (NZAC). Waipunga Falls
(NZAC). WA, Wacwacpa Ra. (NZAC). WL Wanganui
{Myers 1926). Palmerston North (FRNZ). WI/WN, Puiaka
(NZAC). WN, Tararua Ra.: below Field Hut (MONZ);
Dundas Hut, ridge (NZAC). Johnsonviile (MONZ). Kaitoke
{(NZAC). Karori (MONZ), Korokoro (MONZ). Makara
(NZACY: Reach (MONZ); Bush (MONZ); SW Wellington
Radio Station (NZAC). Norton, § (NZAC). Orongorongo
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Vly, Ficld Station (NZAC). Petone (MONZ). TararvaF.P.,
Mt Holdsworth, river track (NZAC). Tokomaru {(NZAC).
Wellinglon (NZAC), Wiltons Bush (MONZ).

South I. BR. Cape Foulwind, Okari R. (LUNZ).
Capleston (NZAC). Fox R. {LUNZ). Fuchsia Ck (NZAC).
Hochstetter S.F. (NZAC). Inangahua S.F., Flewher Ck
(NZAC). Island Ck (LUNZ). L. Hochstetter (FRNZ)Y, Moana
(CMNZ). L. Tennyson (NZAC). Maruvia Springs (UCNZ).
Punakaiki, Bullock Ck {(NZAC). Reelton, Big River Rd
(NZAC). Shenandoah (UCNZ). Speargrass Ck (FRNZ).
Tawhai S.F. (NZAC). Taylorville, W, near Greymouth
(NZAC). Waipuna {(NZAC). BRMB. Travers Viy(INZAC).
CO. Kawarau Gorge (NZAC), Roaring Meg (NZAC).
Hom Ra. (The) (LUNZ). DN, Dunedin {AMNZ, OMNZ).
Frasers Gully (OMNZ). Leith Saddle {OMNZ). Ross Ck
Reservolr (NZAC). Trotters Gorge (OMNZ). Waitau
(AMNZ). FD. Bemard Bum (OMNZ), Borland Burn, §
branch (NZAC). Borland Saddle (LUNZ). Deep Cove
(LUNZ). Doubtful Sound (NZAC). Grebe R, (NZAC). L.
Manapouri (NZAC). L. Orbell: N side (NZAC); head, S
side (NZAC); head, on right (NZAC). Millord Sound
(MONZ). Olivine Ra., W, Simonin Pass (NZAC). Secre-
tary L (NZAC): Grono Bay (NZAC), Gut Bay (NZACQ).
Takahe Y1y, head basin (NZAC). Wilmot Pass (NZAC).
KA. Ouaro (LUNZ). MRB.Black Birch Ra. (NZAC). Clarence
R.. above L. Tennyson (FRNZ). Hanmer (FRNZ), Hanmer
S.E. (FRNZ). Saxton Pass (NZAC). MC. Ashicy R.
(UCNZ). Chrisichurch, Tlam Rd (UCNZ). Banks Penin-
sula: Coopers Knob (CMNZ); Governors Bay (CMNZ);
Kaituna Vly SR. (UCNZ) Liuvic River (Myers 1926);
Montgomery Pk S.R. (UCNZ); Prices Vy (NZAC).
Craigieburn F.P.(UCNZ). CraigicbumRa. {LUNZ, UCNX),
Cave Stm (UCNZ). L. Coleridge, power housa (FRNZ},
Lincoln College (LUNZ). Ouarama {CMNZ). Oxford,
Wharfedale wrack (UCNZ). Christchurch, Riccarton Bush
(LUNZ). MK. L. Pukzaki (UCNZ), Mt Cook N.P., near Ball
Hut (UCNZ). NC. Arthurs Pass (CMNZ), Dobson Memo-
rial Park (NZAC). Bealey Yy (upper) (LUNZ). Halpin Ck
(UCNZ). Hawdon R. {CMNZ}, shelter (UCNZ). Klondyke
Corner (LUNZ, UCNZ). Mt Grey (NZAC). Okuku Pass
{(UCNZ). Rough Ck {(UCNZ). White Rock (CMNZ). NN.
Abel Tasman N.P., Totaranui (NZAC). Aniseed Vly
(NZAC). Cobb Vly (FRNZ). Denniston, road 1o (NZAQC).
DunMtn (NZAC), Fareweli Spit, Fossil Pt (LUNZ). Golden
Downs (FRNZ). Haupiri Ra., Boulder L. (MONZ). Karamea
(NZAC), L. Sylvester (LUNZ). Mangarakau, 1 km §
(LUNZ). Mt Arthur (NZAC), Flora Hut (NZAC). Nelson
(NZAC), Riwaka {(FRNZ). Rosedale (Valentine 1964).
Takaka Hill saddle (NZAC). Wairoa Gorge (LUNZY NN/
BR. Waimangaroa (LUNZ). OL. Dart Hu (NZAC).
Hollyford Rd, end (NZAC). Kinloch (NZAC). L. Wakatipu
{CMNZ). Route Burn, hut (UCNZ). SC. Mesopotamia

(LUNZ). Peel Forest (LUNZ), Scotsbum Stm (UCNZ).
SD. Mt Swokes, Okoha Saddle {(LUNZ). Port Underwood
(NZAC). Ship Cove (NZAC). Stephens [ (MONZ). SL.
Beaumont (FRNZ), Beaumont $.F.{LUNZ). Bluff (NZAC).
Conical Hill(FRNZ). Dolamore Park (NZAC). Invercargill
{(NZAC). Pebbly Hills S.F. (FRNZ). WD. Awatuna Rd
{LUNZ). Canavans Knob (LUNZY, Evans Ck (Valentine
1964). Fox Glacier {(LUNZ), moraines below (LUNZ.
Franz Josel (NZAC), Alex Knob (LUNZ, NZAQC).
Gillespics Beach (NZAC). Haast (FRNZ). Harihari
(UCNZ); Wanganui R. mouth (UCNZ), L, Janthe S5.F,
{LUNZ). L. Mapourika (MONZ). L. Paringa (NZAC). Mt
Aspiring N.I., Haast Pass road, Greenstone Flat (NZAC).
Mungo Peak and Saddle (NZAC). Okarito (UCNZ). Ross
(MONZ). South Westland (NZAC). Waiho Gorge (MONZ).

Stewart 1. Bragg Bay (MONZ). Broad Bay (LUCNZ).
Codfish I. (UCNZ). Halfmoon Bay (UCNZ). Mason Bay
(NZAC), near airstip (UCNZ). North Arm area (FRNZ).
Oban (NZAC). Port Pegasus, old hut (NZAC). Rakeshua
Vy (NZAC). Shipbuilders Cove (UCNZ). Ulval. (UCNZ).

Bivecology. Hapitat. The only irue forest-dwelling
pentatomoid in New Zealand, (ound mainly on trees and
shrubs, usually near waler, in or at the edge of native and
mixed native/exotic forests. Sometimescollected on grasses
in forest clearings or on lakeshores, riverbanks, and sea-
shores, but always near forested arcas, and more rarely in
high-altitude scrub, tussockiands, or subalpine vegetation.
Commonly scen basking around habitations, on wooden
fences, walls, toads, paths, ete. Olten collecied on Coriaria
sp., C.arborea, Dacrydium cupressinum, Nothofagus spe-
cies including V. menziesii, Pinus radiata, Schefflera sp.,
and tree ferns. Less commonly recorded on Astelia ner-
vosa, Brachyglotiis sp., Carex spp., Carex/ Scirpus asso-
ciations, Celmisia armstrongii, C. walkeri, Cytisus
scoparius, Fuchsia sp., Geniostoma ligustrifelium, Gris-
eliniasp., Hebe species including H. salicifolia, Melicytus
sp., Metrosideros species including M. excelsa (canopy),
Myoporum laetum, Olearia sp. (in Mower), Phyllocladus
sp., Pitiosporum eugenivides, Polbystichum vestitum, and
FPseudowintera sp. Oceasionally found on Daucus carota
{in flower), [fordeum vulpare, Ribes spp. and Rubus
australis. Literature records (Myers 1926): Cortaderia
richardii, Fuchsia excorticata, Plagianthus divaricatus,
liliaceous cpiphytes, Astelia sp. in a recently felled rimu,
and in Phormiwm swamps; nymphs fromArundo conspicun
(= Cortaderia richardii) and Fuchsia excorticata. The
foregoing list, although useful in determining ecological
preferences, includes mostly ‘sitting " records. Only Coriaria
arborea 1s a confirmed host plant, although Fuchsia
excorticata, Melicytus ramiflorus, Nothofagus spp., and
Olearia spp. are likely to be host plants,
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ALTITUDINAL RaxGL, Coastal lowlands to subalpine zone.

SEasoNaLIlY. Phenological trends: see Fig. 128, Adulty
collected in all months, but apparently most abundant in
October and January, or in November and February at
higher altitudes and in cooler areas. Eggs found from mid
o late Januvary (NN, WD) (Valentine 1964). Penullimate-
instar nymphs collected in February (HB, WD), and last-
instar nymphs in December (AK, CL) and February (BR,
WD). Both these mstars collected in January on the South
Tsland (Myers 1926).

L pistorY. Life cyele: egg — S nymphal instars — adull.
The egg, oviposition and hatching, and all nymphal instars
have been described by Myers (1926), who made the fol-
lowing ohservations in the laboratory. Mating occurs late
October 1o early November; eggs laid at end of October
{early November in the field); duration of cgg stage 1.5
months; eggs hatch around mid November; 1si instar lasts
about 4 days, 2nd instar 24 days. Apparently univoltine.

OvERWINTERING. Ovarwinters as an adull; individuals
collected in July and Augustin litter, moss, under logs, and
at bascof tussocks, Adults become active and emerge from
sheiter on warmer, sunny winter days, and can be found on
vegetation.

AcTriviry. Adulis spend the night on foliage of rees and
shrubs. Myers (1926) described the activity of 1st-instar
nymphs in captivity after ecdysis.

Foob. Phytophagous. Myers (1926) suggested that
nymphs may have a more restricted diet than adults, being
more plentiful on grasses and allied plants than on trees and
shrubs.

Enpvaes. Adults collected quite fresh and untouched in
web of a full-grown epeirid spider, Araneus pustulosus (=
Eriophora pustulosa), from which Myers (1926) sug-
gested that they may be distasteful to spiders. Eggs
parasilised by Asolcus sp. (= Trissolcus) {Valentine 1964,

Dispersal power. Fully winged, and observed {lying in hot
sunshine in Scptember (WN). Flight also mferred from
collection at artificial light in September (WN), November
(OL), and February {W1). Cumber (1953) reported adults
flying at light in February (ND). Individuals apparently
wind-blown have been found on a glacier at Mt Ruapehu
{(Myers 1926).

Economic importance. Apparently none.

Bindiversity and conservation. Being endemic, highly
distinctive, and monotypic at the generic lavel, O, vittatus
can be attributed high scientific value from a New Zealand
perspective. Since it has a broad distribution, apparenily
broad ecological requirements, and good dispersal capa-
bilities, its survival in the wikd 1s obviously not threatened.

Family PENTATOMIDAE

Genus Cermatuius Dallas

Cermarulus Dallas, 1851: 106, Type species Aelia nasalis
Westwood, 1837: 32, by monoiypy.

Description. Body broadly oval, slightly convex or sub-
depressed above. '

Head bluntor broadly rounded apically, about as long as
width through eyes ordistinctly shorter: disc subdepressed;
anteocular margins concave; juga subequal in length 1o
tylus. Antennae 5-segmented. Rostrom reaching between
middle and hind coxae.

Thorax. Pronotm: disc slightly convex, undulant, or
rather Mat, sometimes declivous 1n front; anteralateral
margins with or withoul a few jrregular crenulations,
cspecially along anterior half, akmostrectilinear with hum-
eri (Fig. 87-8Y); humeri triangular or roundish but not
produced into prominent spines (Fig. 87-89). Scutellum
broadly rounded apically, Metathoracic scent gland open-
mg with an auricle. Hemelytra shghtly shorter than or
distinclly surpassing Up of abdomen. Legs: tiblae with a
distinet groove along dorsal surface.

Abdomen. Posterolateral angles of connexival segments
quadrate or rounded. Yontral spine produced into a tuber-
¢le reaching 10 near or hetween hind coxae (Fig. 91).

Remarks. Monotypic (Gross 1975b). C. nasalis occurs in
Australia, Timor, and New Zealand.

Cermatulus nasalis nasafis {Westwood)
Fig. 9,25, 87, 92, 94, 96, 98, 129; Map 9
nasalis Westwood, 1837: 32 (Aelia).

Adult (Fig. 9). Body yellowish-brown, orange-brown, or
reddish-browr, with dark brown or black markings on
head, pronotum, scutelium, dise of hemelyira, and antero-
and posterolateral angles of connexival segments, and
numerous rather coarse, decp punctures dorsally.

Head. Antennal segments reddish-brown or blackish,
usually paler basally, with segments 3, 4, and distal hail of
segment 3 oflen infuscate.

Thorax. Pronotunt: anterior lobe paler smooth yellowish
in front of calli; posterior lobe brownish, densely punc-
tured; calli smooth, black, contrasting with surrounding
pale areas punctured with brown; disc undulant, declivous
in front; anterolateral marging at a slight angle to humeri
(Fig. 87y, humer: roundish or slightly sinuate, projecting
laterally noticeahly beyond hase ol hemelytra (Fig, 92).
Scutellum with adeep black pit at basal angles, smoothand
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pale apically; disc often with a large, Y-shaped median
brown or black mark. Hemelytra: cortum with 2 smooth
brown spot on disc; membrane infuscate, with veins well
developed. Legs yellowish-brown, tinged with reddish-
brown: upper surface of [ote femora often densely maculated
with brewn; middic and hind femora with scattered brown
maculations; libiac reddish-brown.

Abdomen, Connexivum yellowish, withscattered brown
maculations in centre of segments and a blackish spol aL
each angle. Venler yellowish-brown, with dense brown
punciures.

Genitalia. Male: pygophore (Fig, 94) in caudal view
with lateral lobes rather narrowly rounded, slightly pro-
duced laterally, with dorsal margins slightly sinuate; inner
margin of ventral rim more or less rectilinear, with a
shallow, V-shaped median depression; parandria oblong,
sculplured; claspers (Fig. 96) with visible portion of head
somewhal C-shaped, acuminate. Female: 1si gonocoxae
{Fig. 98) swollen, with angle between inner and posterior
margins broadly rounded; paratergites % broadly rounded
apically, extending beyond tp ol abdomen.

Body length: male9.11-11.06 (9.91) mm; female 10.42-
1223 (11.15) mem. Humeral width: male 5.08-6.12 (5.46)
mm; female 5.21-7.03 {5.84) mm.

Other characters as in generic description.

Last-instar nymph (Fig, 25), Head dark reddish-brown or
blackish, smooth dorsally and ventrally. Anlennal seg-
ments 1 and 4 black; segments 2 and 3 brownish-yellow,
darkening apically. Rostrum dark brown, with ventral
surface vellowish.

Thorax. Nota dark reddish-brown, nearly black, with
punctures concolorous; pronotim broadly smooth yeHow-
ish-white along proximal hall of lateral marging; outer
margin of mesothoracic wing pads narrowly yellowish-
white in proximal quarter. Mesothoracic wing pads ex-
tending onto 3rd abdominal segment. Ventral surface pale
reddish-yellow medially, shading to dark reddish-brown
on pleura, Legs dark reddish-brown, nearly black,

Abdomen. Terga yellowish-white or brownish-yellow,
mostly covered by large, dark, sclerotised plates; a dark
crescent-shaped mark onlateral borders of segments; erga
3—6 with large, almost contiguous black median plates;
tergum 7 with a smaller median plate. Venter dark reddish-
brown medially, becoming paler midlaterally and darken-
ing towards lateral margins, with a dark crescent-shaped
mark on lateral borders of cach segment; spiracles and
trichobothria outlined in blackish.

Body length: 8.44-9.12 mm.

Type data, “One female in the Hope Collection, Univer-
sity of Oxford” (Gross 1975b).

—

Material examined. 230 non-Lype examples (104 males,
196 females, 30 nymphs).

Geaographical distribution (Map 9. North L AK. Auck-
land (NZAC). Avondale (NZAC). Birkenhead (AMNZ).
Clevedon (NZAC). Grafion Gully (NZAC). Henderson
(NZAC): Sunnyvale (AMNZ). Huia, dam (NZAQ).
Mahurangi (AMNZ). Manrukau County (AMNZ). Maraetai
{FRNZ). Marotere [s (NZAC). Noises Is, Otata I, central
plateau {AMNZ). Orakei {(AMNZ). Owairaka (NZAC),
swamp (NZAC). Pukekohe (Myers 1926). Puketutu 1.
(NZAC). Rangitote §. {(Myers 1926). Riverhcad {(FRNZ).
Sandringham {AMNZ). Tiurangi (NZAC). Waimahia
(FRNZ). Waitakere Ra (NZAC). Waiuku S.F. (FRNZ).
Warkworth (AMNZ). Woodhill (FRNZ). BP. Awaker]
(NZAC). L. Tikitapu {Blue Lake) (NZAC), Mamaku,
beach (FRNZ). Mamaku §.F. (FRNZ). Marahina (FRNZ).
Matakana [ (FRNZ). Mount Maunganui (FRNZ). Mt Te
Archa (AMNZ). Omanawa (FRNZ). Rotochu (FRNZ).
Rotorua {AMNZ). Te Puke, 8 km § {LUNZ). Waimangu
Yy (AMNZ). Waireka (FRNZ). CL. Aldermen [s (The),
Ruamahuanui . (NZAC). Cuvier T (MONZ). Great Rar-
rier |.; Katherine Ray, Kawa Viy (MONZ), Jhnetion Is,
Large 1., W end of nidge (NZAC). Liule Barrier L, west
landing (NZAC). Mercury Ts, Red Mercury 1, (NZAC),
Mayor 1. (FRNZ). Tairua (FRNZ). Tapu (NZAC).
Watkawau Bay, road above Litde Bay (LUNZ). Whilianga
INZAC). GB. Karaka Bay (MONZ). L. Waikaremoana
(MONZ). HB. Clifton (MONZ). Haumoana (NZAC).
Rukumoana (FRNZ). Kawcka Ra., Wardles Ck (FRNZ).
Waipawa (Evles 1960). ND. Dargaville (UCNZ).
Glenbervie (FRNZ). Houhora, chalets (NZAC). Kaikohe
(NZAC)., Maungakaramea (MONZ). Maunganui Bluff
(NZAC). Omahuta (FRNZ). Onerahi (NZAC). Puhipubi
(ERNZY. Rangitihi (FRNZ)Y. Tangihua Ra., TangihuaLodge
(NZACY. Tulukaka Harbour, § Gable . (NZAC). Waipoua
S.F. (AMNZ), Whangaroa County (AMNZ). Whau Vly
(MONZ). RL Komako (NZAC). Taihape: 4.8 km N
(NZACY; Hautapu R. (NZAC). TK, Mt Egmont (NZAC),
Dawson Falls, near wourist lodge (NZAC). New Plymouwh
area (FRNZ). Ohangi (MONZ). Pouakai Ra., S flank
(NZAC). Suatford (AMNZ). TO. Broadlands (FRNZ).
Erua (FRNZ), 8H 4 (LUNZ). Kariai (FRNZ). L. Otama-
ngakau (NZAC). Makatoie (Myers 1926}, Mt Tongariro
(LUNZ). Ohakune (NZAC). Rangitaiki Plains (NZAC).
Taupo (NZAC). Taurews (FRNZ). Tokaanu (MONZ).
Watrapukao (FRNZ). WA, Ngaumu (FRNZ). W1, Flock
House (FRNZ). Himatangi (FRNZ). Ohingaiti (NZAC),
Palmerston North (NZAC), Massey Cotlege grounds
(NZAC). Wanganui (FRNZ). Wanganui R. {Myers 1926).
Whirokino (FRNZ). WI/WN, Paiaka (NZAC). WN.
Akatarawa R (MONZ). Kaitoke (MONZY. Karori (MONZ).
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Korokero (MONZ). Levin (FRNZ). Linton (NZAC).
Norton, § (NZAC), Orongorongo 8.F. (NZAC). Waikanae
(Myers 1926). Waitarere (FRNZ). Wellinglon (MONZ):
Brooklyn (MONZ), Kelburn (MONZ); Wiltons Bush
(MONZ). WO. Kawhia, W, Ocean Beach (AMNZ).
Pukeatuna bush (NZAC).

South 1. BR. Buller County (AMNZ). Fairdown (FRNZ).
L. Rowroa (NZAC). Punakaiki (NZAC), blowholes
{LUNZ). Reefton {FRNZ). DN, Dunedin {OMNZ). FD.
Greenhills {NZAC). Homer, Saddle or Tunnel (MONZ).
KA. Qaro (LUNZ). Puhipuhi Reserve (NZAC). MB.
Hanmer (FRNZ). MC. Banks Peninsula, Kaituna Vly
(UCNZ). Christchurch (Myers 1926). Lincoln (LUNZ).
NC.Eyrewell (FRNZ). ML Grey (NZAC). NN. Abel Tasman
N.P., Anapai Bay track (LUNZ). Atawhai (NZAC).
Brightwater, Snowden’s Rush (NZ.AC). Cobb Vly (FRNZ),
fron Hill and Sylvesier Track (FRNZ). Dun Muin (NZAC).
Kaihoka Lakes (NZAC)Y. Lee Vly (NZAC). Maitai Vly
(UCNZ). Nelson (NZAC), Botanical Hill (NZAC).
Tahunanui (NZAC). SC. Peel Forest (UCNZ). SD. French
Pass (NZAC). Stephens 1. (NZAC). SL. Invercargill
{NZAC). Pahia (NZAC). WD. Mt Hercules (LUNZ).

Bioecology. HabrraT. Occurs on a wide range of native
bushes and trees during summer, and on lower vegelation
such as herbs and tussocks during cooler months, Com-
monly found on Kunzea ericoides, Leptospermum
scoparium, and cxotic trees (often in plantalions) such as
Eucalyptus spp., Pinus contorta, . muricata, P. radiala,
P. taeda; to a lesser extent on Coriaria sp., Dracophylivm
sp., Geniostoma sp., Nothofagus sp., Pittosporum sp.,
Dacrycarpus dacrydioides, Pseudowintiera sp., and
Schefflera sp. Collected also on garden plants, various
agricultural crops, and around orchards, especially with
Kunzea or Leptospermum nearby. Eyles (1960) recorded
nymphs on chou and scedheads of Amaranthus retroflexus,
and Kirkaldy (1909b) on Metrosideros scandens.

ALTIrupiNaL RaNGE. From sea level to around 2000 mon
the North Tsland, or 1200 m on the South Tsland.

ASSOCIATED SPECIES. Paropsis charybdis on blue gum
(AK), and Scolypopa australis on Schefflera (ND).

SeasonaLry. Phenological rends: see Fig. 129. Adults
collected in all momhs except July, August, and Scplcmbcr'
ont the South Island; apparenily most abundant in Oclober,
February, and March. Early instars found in January and
February (HB), 4th instars in January (SD), and 5th instars
m November (AK) and Junuary (WO, WD),

L History. Life cycle: egg — Snymphal instars — adult.
The egg, hatching, and instars 1 and 5 have been described,
and the egg and 5th instar illustrated by Myers {1926).
Apparently univoltne. Awan (1988) studied the mating
behaviour. Myers {1926) observed a balch of adozen eggs

on the leaf of a fruit-tree, and also a cluster consisting of 2
tows of about 10 eggs cach on a slender twig. Thought 1o
undergo a reproductive dispause al 15°C (Awan 1988).

OvirwINTERING. Overwinters as an adult, and possibly
also as a Sth-instar nymph, Adults collecied on ground
under apple tree in October (WN), under a stone in garden
in May (WQ), and under bark of Dacrycarpus dacrydioides
log in winter. Adults active on Geniostoma sp. and Rubues
wrsinus m August (CL, AK), and on Pinus radiata in June
and July (ND).

Foon. Reported often feeding on larva of Danaus
plexippus (AK, BP, CL, ND). Adults in captivity observed
feeding on lealrollers. Also noted [eeding on Vanessa
goneritia(= Bassaris gonerilla) and onlarvae of Asaphodes
(= Homodotis) megaspilata (Gross 1975b), on Paropsis
charvbdis on Encalyptus sp. (Siyles 1970), and on Caliroa
cerasi, the pear and cherry slug (Valentine 1970). In
Australia also feeds on larvac of a native sawfly living on
Eucalyptus sp. (Gross 1975b).

RiarmnG. Reared fromegg o adulton fHeliothis punciiger
(= Helicoverpa punctigera) {Awan 1988).

Evemies. Egpgs apparently parasitised by Asolcus
(Microphanurus) (= Trissolcus) basalis and an indigenous
species of Aselcus (M) (= Trissolcus), referred w0 as
“species N by Cumber (1964).

Actvrry. Adulls found at night by sweeping (February,
TK) and beating vegetation (September, WN). Myers
(1926) described the behaviour and aclivities ol nymphs.

Dispersal power. Adults are fully winged. Flight inlerred
from collection at artificial hight (October, AK) and n-
doors (June, MC).

Economic importance. A beneficial insect; one of our
most impoertant predatory Heteropiera.

Riodiversity and conservation. C. nasalis is an indi-
genous, widespread, beneficial species which oceours also
in Australia.

Remarks. According (o Gross (1975b) most South Aus-
tralian material is typical ol the nominate subspecies, bul
there may prove to be several subspecies in Australia
distinct from the two recognised in New Zealand, and
another described [rom Tasmania (Gross 1975b).

Myers (1926) published substanual notes on the egg,
nymphs, life history, seasonal occurrence, host plants, and
feeding habits of Cermatulus nasalis, but the subspecies
were nol recognised at that time. To aveoid confusion,
Myers's observations suspected of being based on South
Island specimens are omitted here, because it is uncertain
to which subspecies they refer.

_35_




y v W W

Cermatifug nasalis hudsoni Woodward
Fig. 10, 88, 93; Map 10
hudsoni Woodward, 1953: 307 (Cermatulus nasalis),

Adult (Fig. 10}. Differs from C. nasalis nasalis and C.
nasalis turbotti in the following characters.

Body pear-shaped; coloration much as for C. nasalfis
nasalis, but punciures finer. Pronotwm: disc rather flat or
slightly convex, not declivous in front; anterolateral mar-
gins more or less reclilinear to humeri (Fig. 88); humeri
roundish, not or scarcely prajecting beyond base of hem-
elytra (Fig. 93). Connexival segments with posterolateral
angles rounded.

Body length: male 7.81--9.24 (8.64) mm; female 9.11-
10.55 (9.64) mm. Hurmneral width: male 3.78-4.95 (4.45)
mm; female 4.29-5.40 (4.81) mm.

Type data. Holotype: female (MONZ) labelled “Arthur
Pags; 20 Jan. 1940; 10 U.; Hudson Coll. (handwritten) /
HOLOTYPE; (GVH no. 10 u) (red) / Cermatulus nasalis;
subsp, hudsoni Woodward; Hololype [female] (u) / Nat-
ional; Museum; Wgin NZ.”

Paratype: 1 female (MONY).

Material examined. Type specimens, plus 48 non-type
examples (14 males, 32 females).

Geographical distribution (Map 10). South I. CO. Great
Moss Swamp, SE (Barratt & Patrick 1987). Horn Ra. (The)
(LUNZ). Obelisk Ra. (OMNZ). Rocklands (NZAC). FD.
Gertrude Saddle (FRNZ). MRB, Wairau Vly (upper): Rag
and Famish {(NZAC); bridge above Judges Ck (NZAC).
MC. Bealey, 4.8km E (NZAC). MtBailey (Ramsay 1963).
MtMagog (Ramsay 1963). Rakaia Vly (NZAC). Rolleston
Ra. (UCNZ). Wilberforce R.: Burnet Stm (UCNZ); Kakapo
Stm (UCNZ). MK, Mt Cook N.P. (LUNZ): Ball Hut, ncar
{(UCNZ); Licbig Ra. (LUNZ). Ailsa Pass (NZAC); Mt
Cook (LUNZ); Mt Wakefield (LUNZ, UCNZ); Hermitage
(The), near (MONZ); Red Lakes track (LUNZ); Sealy Ra,
(LUNZ), Sealy Tam (LUNZ); Stocking Stm (LUNZ). L.
Ohau, Parsons Bush {UCNZ). Rees Saddle (INZAC). NC.
Arthurs Pass N.P.: Arthurs Pass (CMNZ); Avalanche Ba-
sin(NZAC); Bealy Vly (upper) (LUNZ). NC/MC. Canter -
bury (NZAC). NN. Mt Owen (NZAC). Nelson (NZAC).
OL. Ahuriri R. (upper} (CMNZ). L. Hawea, The Neck
(NZAC). L. Wakatipu, Rees Vly, Litille Devil Ck (UCNZ).

Ecology. Hasirar, Found enlow vegetation and shrubs i
montane to subalpine habitats such as tussock grasslands,
high-altitude podocarp-broadleaved forests, scrublands,
and screes. Collected on Cassinia sp., Chionochloa sp.,

Muehlenbeckia sp., Oleariasp., 0. moschata, and Raoulia
tenuicaulis.

ALTITUDINAL RANGE. From about 800 m 1o over 1900 m,
but more common arcund 1200 m,

SEasonaLITY. Adults collected in all months except May,
July, and August, but apparently most abundant in Octo-
ber, November, and February. Last-instar nymphs col-
lected in mid January (MC) (Ramsay 1363).

Le 1ustory. Life cycle as for nominate subspecics.
Mating observed in late October (NC), Apparently uni-
voltine. :

OVERWINTERING. Apparently overwiniers as an adult,

Foon. Adults observed sucking body contents from
monarch butterfly (Danaus plexippus)larvac (NN). Ramsay
(1963) saw a Sth instar with its stylets inserted through the
thoracic dorsum of a Crambus vittellus moth, and two other
individuals wssling over a small lepidopterous larva into
which they had inserted their stylets,

Actvimy. Adults collected at night on tussock in Nov-
ember (MK),

Dispersal power. Maost specimens examined have hind
wings aboul onc-third shorter than the hemelytra; active
dispersal by [light is thus unlikely.

Biodiversity and conservation. C. nasalis hudsoni is an
endemic subspecies for which we have very little biologi-
cal information. It has a disjunct distribution in the South
Island high country, in habitats currently classed as at risk.

Remarks. A melanic form 1s completely black except for
the antennae, which are reddish-brown with segments 3, 4,
and the distal half of segment 5 infuscate, and yellowish
markings on antcocular margins of head, anterolateral
matgins of pronotum, outer margins of hemelytra, apex of
sculellum, and outer margins of connexivum.

There seems 1o be no geographical discontinuity be-
tween C. nasalis nasalis and C. nasalis hudsoni on the
South Island. Individuals (9 males, 16 females) of what
appear o be intergrade populations have, however, been
collected in the following locations. CO. Kawarau Gorge,
Genltle Annie (NZAC). PisaRa., Nend (NZAC). Rocklands
(NZAC). DN. Leith Saddle (OMNZ), Warrington (NLZAC);
Warrington Beach (NZAC). FD. Greenhills (NZAC). Mt
Bums (NZAC). Olivine Ra., W, Tempest Spur (NZAC).
MB. Mt Chrome, plateau (NZAC). MC. Banks Peninsula;
Birdlings Flat (UCNZ); Little River (AMNZ).NC. Arthurs
Pass N.P.: Andrews Stm; (NZA(O); Shale Pcak (UCNZ).
NN. Cobb Vly, L. Sylvester (NZAC). Dun Min (NZAC).
Gordons Pyramid (UCNZ). Nelson (NZAC). SC. Mt
Somers (NZAC). SD. Rarangi (AMNZ). Stephens [,
(MONZ). WD. L. Paringa (NZAC).
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Such intermediate zones in which both subspecies might
survive or might have co-existed in the past had been hypo-
thesised butnever clearly identified by Woodward (1933).
The zones of intergrades occupy ahitudes roughly in the
range 800-1300 m, and arc belicved (o have resulied from
sccondary intergradation {populations have differentiated
in disjunction, and have expanded into secondary contact,
with interbreeding). The present range of the two subspe-
cics and of hybrid populations is consistent with events
related to alternate expansion and constriction of habitats
doring the Pleistocene, and adaptation of C. 1. Audsoni to
a distinct, lopographically determined subalpine ecology.

Sufficient differentiation (but not speciation) is thought
to have occurred in past isolation 1o have resulied in the
‘unbalanced’ expression of the phenotype which can be
observed in individuals from the above populations, espe-
cially with respect to colour, degrec of development of
humeri, and body {orm; the body may appear more or less
pear-shaped.

Cermatulus nasalis turbotti Woodward
Fig. 11, 89; Map 11
turbotti Woodward, 1950: 24 (Cermatulus).

Adult {Fig. 11}. Differs from C. nasalis agsalis and C.
nasalis hudsoni in the lollowing characters.

Body yellowish, marked and coarscly puncilured with
dark brown dorsally, with metallic greenish or bronsy
reflections dorsajly on head, pronotum, scutellum, and
abdomen, and venirally on mesosternum. Head broadly
rounded apically; antermal segment 1 reddish-brown with
a black longitudmal streak on sides; other segments red-
dish-brown, with distal half or two-thirds infuscate. Pro-
notum: anterolateral margins (Fig. 89) at a sharper angle to
humeri than in C. nasalis nasalis (Fig. 87), their antentor
portion withowt crenulation; humeri blunt, triangular.

Body length: female 11.33-14.00 mm. Humeral width:
5.73-7.5 mm.

Last-tnstar nymph, 1 have seen only $ nymphs, in poor
condition (AMNZ). They appear to be structurslly similar
Lo nymphs of the nominate subspecies, except that the dark
colour of the culicle is replaced by a bright metaliic green.

Type data. Holotype: female {AMNZ) labelled “Great 1.,
Three Kings, 6 MAY 46 E.G. Turbott; Tea-tree Tasman
Valley (handwritten) / Tea-tree; Tasman Vy.; Three Kings
Is.; 6.V.1946; EG Turbott (handwritten) / Three Kings 1s.;
N. of North L; NEW ZEALAND; Auckland Museum /
Holotype (handwritten) f HOLOTYPE [female];

Cermatulus; turbotti Woodw.; T.E. Woodward 1950 {red,
handwritten).”
Parutypes: 2 females, same data as holotype (AMNZ).

Material examined. Type specimens and 5 non-type
nymphs.

Geographical distribution (Map 11). Offshore isfands.
Three Kings Is, Great I. (AMNZ).

Bioecology. Sec Remarks for dataon habitat and seasonality.

Lie misiory. Life cycle: apparently egg — 5 nymphal
mstars — adult. Second, 3rd, and last nymphal mstars
deseribed by Woodward {1954). Adulls and nymphs cx-
amined all found on kanuka (Kunzea ericoides). Third and
last instars collected around mid January.

Dispersal power. Unknown, but adults {ully winged.

Biodiversity and conservation. This very namowly en-
demic subspecies, for which we have very little biological
mformation, is known only from a Three Kings Tslands
population. This is represented in New Zealand collections
by only a few specimens, collected in the early 1950s. The
current statis of this populatien is unknown.

Remurks. The material examined suggests thal Cermatuius
nasafis turbofti and C. n. nasalis are morphologically quite
distinet. In fact, they differ probably as much in external
morphology as generally do closely related pentatomid
species. In the absence of a universally applicable defini-
tion of species and subspecies, however, and in view of the
limited amount of malerial at hand, the distinctive nymphal
coloration, and the lack of male specimens, the subspecific
status of this taxon 15 here conserved.

Other specimens, including males and nymphs, were
apparently collected by Turbon and Weodward during an
Auckland Museum expedition in the summer ol 1951.
Waoodward (1934) described them as follows: “On the
1951 expedition, the following specimens were collected,
all from Greal Island: 2 adulls [rom near depot (1 fmale],
12/1/51 E.G. Turbou; | [male}, 14/1/51 TEWY; 4 lasi (fifth)
mstarnymphs {2 from the castern slopesof Tasman Valley,
12/1/51; 2 from East Point, 14 and 15/1/51, TEW); 3 younyg
nymphs lrom castern slopes of Tasman Valley, 12/1/51 (1
second instar, 2 third instars, TEW). All except one of the
specimens were taken from kanvka (L. ericoides) [=Kunzea
ericoides], one of the filth instar nymph from East Point
was on L. scoparium Forst. (Manuka).” Unfortunately,
except for three of the four last-instar nymphs and the two
third-instar nymphs from Tasman Valley and East Poing,
this additional material could not be located.
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Genus Oachalia Stél

Oechalia 5i3l, 1862: 93, Type species Pentatoma schel-
lenbergii Guérin, 1831: 166, by monotypy.

Description. Body slender, somewhat triangular in ott-
line, subdepressed above.

Head narrowly rounded apically, much longer than its
width through cyes; disc subdepressed; anteocular margins
concave; juga subequazl in length to tylus. Antcnpac 5-
segmented. Rostrum reaching to about middle coxae or
slightly beyond.

Thorax. Pronomm: disc slightly convex, declivous in
front; anterolateral margins regularly crenulate, especially
along anterior half, forming an obtuse angle to humeri;
humeri acuminate, preduced mito a sharp cutward-directed
spine (Fig.85). Scutcllum acummale apically. Metathoracic
scent gland opening slit-like, withoutan auricle, Hemelytra
surpassing tip of abdomen. Legs: rmuddle and hind tibiae
with a distinct groove along dorsal surface.

Abdomen. Posterolateral angles of connexival segments
subacute Lo acute (Fig. 86), Venral spine strong, reaching
forwards 1o near middle coxac {Fig. 90).

Remarks. Of the 15 species at present recognised, afl
but one (0. schellenbergii) are restricted to Hawaii. Q.
schellenbergii does not occur in Hawaii, but in Australia
(including Tasmania), New Zealand, and most of southern
Oceania (Gross 1975b).

Oechalia schellenbergii (Guérin)
Fig. 12, 26, §5, 86, 90, 95, 97, 99, 130; Map 12

schellenbergiiGuérin, 1831:166,pl. 11 fig. 9 (Pentatoma).
514l 1862: 93 (Oechalia).

Adult (Fig. 12). Body somewhat triangular, brownish-
yellow with paler calloused areas on pronotum, tip of
scutelium, and coria; dorsal surface of head with close-set,
dark punctures along margins and in rows on disc; humeri
with dense, deep, brown to black punctures; remainder of
dorsal surface with crowded dark punciures, these coalcse-
ing on posterior lobe of pronowm and inner region of coria.

Head. Aniennal segments brownish, tinged with orange.

Thoerax. Calli brown, inconspicuous. Scutellum: basal
angles rather smooth; tip smooth yellowish or cream; disc
lacking distincl markings. Hemelytra: membrane infuscate,
with veins dark brown. Legs yellowish, with a few scat-
tered brownish maculations on femora.

Abdomen. Conhexivam yollowish, with more or less
triangular dark patches at segmental junctures; posterclateral
angles of segments acute, tipped with black (Fig. 86).

Venler pale vellow, almost impunctate at middle, other-
wisc with rather dense brown punctures.

Genitalia, Male: pygophore (Fig. 95) in caudal view
with lateral lobes rounded; dorsal margins strongly arcu-
ale; inner margin of ventral rim strongly sinuate, with a
shallow, U-shapcd median depression; parandria oval,
hollow, with crenulate margins; clasper (Fig. 97) with
visible portion of hcad somewhat (riangular, crenulate.
Female: 151 gonocoxae (Fig. 99) flat, with angle between
inner and posterior margins acute; paratergite 9 narrow,
somewhat rectangular apically, short, not atlaining Lip of
abdomen.

Body length: male 8.79-9.78 (9.29) mm; female 9.65—
12.5% (11.30) mm. Humeral width: male 5.00-5.70 (5.37)
mm; female 5.61-7.76 (6.48) mm.

(her characters as in generic description.

Last-instar nymph (Fig. 26). Head, Dorsal surface black,
outlined in whitish, with whitish bands at base along
midline, sometimes also in front of ocelli; ventral surface
mostly pale yellow or yellowish-white. Antennal segment
1 black; segment 2 black, with tip yellowish; segments 3
and 4 dark reddish-brown, almost black. Rostrum yellow-
ish, shading to pale brown apically. .

Thorax. Nota dark reddish brown, nearly black, with
fine concolorous punctures and a narrow, pale median line
with a series of adjacent whitish spots; pronotum and
proximal hall of mesothoracic wing pads with smooth,
white outer margins. Mesothoracic wing pads extending
onto 3rd asbdominal segment. Ventral surface pale yellow
or ycllowish-white, with scallered coarse, brown punc-
tures on plevra. Femora yellowish at base, speckled with
dark brown or blackish, solid black at apex; tibiac dark
brown or blackish at base and apex, yellowish medially;
tarsi dark brown or black.

Abdomen. Terga yellowish-white, linged with reddish;
a riangular blackish mark on lateral borders of segments;
tergum 3 with ablackish plate on posterior margin, to either
side of middie; tergad and 5 waithmuch larger median plate
on posterior margin; tergum 7 with a smaller median plate.
Ventral surface pale yellowish, linged with reddish; most
sterna with a brown medial spot; a brown, ill defined,
crescent-shaped mark on lateral borders of segments.
Spiracles and trichobothria outlined in black and reddish.

Body length: 7.56 mm (only 1 specimen studied).

Type data. Undetermined (Gross 1975b).

Material exsmined. 94 non-type examples (29 males, 64
fermales, 1 nymph).

Geographical distribution (Map 12), North T. AK. Auck-
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land (AMNZ). Bcthells, W end of swamp (NZAC).
Kourawhero (AMNZ). Pukekohe (NZAC), Research Sta-
tion (NZAC). Whatipu (AMNZ). Woodhill (FRNZ). AK/
WO. Maramarua 5.F. (FRNZ). BP. Matakana 1. (FRNZ).
Rotoehn (FRNZ). Whakarewarewa (FRNZ). CL. Amodeo
Bay (AMNZ). Coromandel (NZAC). Little Barricr 1., grass
flat E end Te Maraeroa (AMNZ). Thames (NZAC). GB.
Gisborne (NZAC), Kaiu Hill (NZAC). HB. Hastings
(NZAC). Hawkes Bay (NZAC). Rukumoanaz (FRNZ).
ND. Houhora (NZAC). Kaihu Vly (FRNZ). Kerikeri
(NZAC). Mangamuka (NZAC). Paihia (NZAC). Puhipuhi
(FRNZ). Puketona (Eyles 1960). Te Paki, Station (LUNZ).
TwinBridges (NZAC). Waitangi (FRNZ). Whale I. (Quilter
1971). Whangarei (AMNZ). TK. Awakine {(LUNZ). New
Plymouth (NZAC). Wailara (NZAC). TO. Broadlands
(FRNZ). WI, Wanganui, Castlecliff (NZAC). Marton
(MONZ). Santoft, Forestry H.Q. (FRNZ). WN. Waitarere
(MONZ). WO. Cambridge (AMNZ). Hamilton (NZAC).
Kawhia, W, Ocean Beach {AMNZ). Morrinsville (NZAC).
Te Kuiti (NZAC). WO/BP. Tc Archa (FRNZ).

South L. CO,Kawarau Gorge, N(NZAC). MB. Blenheim
(NZAC). Dumgree (FRNZ). Marlborough (NZAC). Wcld
Pass (NZAC), NC, Eyrewell (FRNZ). NN. Annesbrook
(UCNZ). Atawhai, Clifton Terrace School (NZAC). Golden
Downs {FRNZ). Moteka (Ramsay 1963). Motupiko
(NZAC). Nelson (NZAC). Redwoods Valley (NZAC).
Richmond (NZAC). 8D. Ronga Vly (NZAC).

Bioecology. Hagrrat. Occeurs throughout its range on a
wide variety of plants, especially introduced crops, horti-
cultural plants, shrubs, and trees. Often collected on Euca-
typtus sp., Lupinus arboreus, and Pinus radiata, and also
on Avicennia marina subsp. australasica, Reta vulgaris,
Brassicarapa, Elaeagnus umbellatavar. parvifolia, Lepto-
spermum scoparium, Medicago sativa, potatoes, Solanum
aviculare, Zea mays, and in orchards, e.g., of macadamia
and peach. Literaturerecords: reported on Rubus friticosus
and Cosmos spp. in gardens (Myers 1926), m apple orch-
ards (Ramsay 1963), and on fodder crops {fucerne, chou,
mixed chou and swedes, turnips) (Evles 196(0). Nymphs of
various stages and adults found together on Lupinus
arboreus, which seemingly is used as a host plant.

ALTITUDINAL RANGE. Coastal lowlands to lower montane
zone.

Associatenp srecis. Found in May on Cupressis with
tortricid moths. Found in association with Cermatulus
nasalls in certain habitats (Edwards & Suckling 1980).

SeasoNaLITY. Phenological trends: see Fig. 130. Adults
cotlected in all months, but most abundant in February and
March. Fifth-instar nymphs collected in October (AK).
Eggs found in February {Evles 1960) and March (Valen-
tine 1964).

Liex History. Life cycle: egg — 3 nymphal instars — adult.
Unly the egg has been described (Froggatt 1907), Eggs
collected on Rubus fruits (Cumber 1964, 1975) and chou
(Eyles 1960). Mating behaviour and female fertility swud-
icd by Edwards & Suckling (1980} and Awan (1988), who
also studied development from egg to adult. Diapauvse
apparently not obligatory in New Zealand. Inhibition of
oviposition at 15°C, however, suggests a reproductive
diapausc during winter { Awan 1988). Apparently univoltine.

Rearma. Sexually mature adultsreared fromeggs, in the
laboratory, on larvae of Paropsis charybdis, a mostserious
defoliator of eucalypts in New Zealand (Edwards & Suck-
ling 1980) and on Heliothis punctiger (= Helicoverpa
punctigera) (Awan 1988).

OVERWINTERWG. In Australia overwinters as an adull
(Awan 1988); thought 1o be the same in New Zealand,

Foop. Adulis collected attacking various caterpillars,
e.g., larvac of Pieris rapae ot Danaus plexippuy, and
preying on early instars of Pseudaletia separata (= Myth-
imna separala). Nymphs and adults prey on Selidosema (=
Pseudocoremia) suavis (Zondag 1956, Rawlings 1960),
and adults prey on Paropsis charybdis, the introduced
eucalyptus turtoise beetle (Styles 1970, Alma 1980).
Ramsay (1963 ) reported it attacking and preying on larvae
and pupae of Pleris rapae, feeding on armyworms
{(Pseudaletia (=Mythimna) separaia) which were abun-
dant in oats, feeding in captivity on apple leafrollers, and
attacking a large calerpillar of Heliothis armigera (=Heli-
coverpa punctigera). Ramsay (1964) reported winemoths
and looper caterpillars as food sources. In the laboratory
has been fed on the cucalypt defoliators Antheraea
(=Opodipthera) eucalyptt and Gonipterus sculellatus
{Edwards & Suckling 1980). Cumber (1975) described the
feeding process. Predation rates were studied m the lah-
oratory by Edwards & Suckling (1980). Awan (1984)
documented the prey-seeking behaviour against Helinthis
punctiger (=Helicoverpa punctigera) in Ausiralia.

Envnis. Cumber (1964) reported the emergence of an
indigenous species of Asolcus (Micrephanurus) (=
Trissolcus), which he referred to as “species N,” from eggs
collected on Rubus. According o Valentine (1964) eggs
are also parasitised by Asolcus (= Trissolcus) basalis,

AcTtviTy. Adults collected at night by beating vegetation
in February (CO). First-instar nymphs gregarious (Ramsay
1963).

Dispersal power. Unknown, but adults fully winged.

Economic importance. Probably one of our most impor-
tant benelicial Heteroptera.

Biodiversity and conservation, Although Q. schellenbergii
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seems Lo be only locally abundant, this probably indig-
enous beneficial species is not believed to be at risk.

Remarks. Additional useful information on the occur-
rence, ecology, and biology of G. schellenbergii, espe-
cially outside New Zealand, can be found in Froggalt
(1907), Kirkaldy (1909a}), Usinger (1941), Thompson
(1944), and Gross {1975b).

Genus Dictyotus Dallas

Dictyotus Dallas, 1851: 139. Type species Pentatoma roei
Westwood 1837: 42, by designation of Kirkaldy
{1909¢).

Description. Body ovate.

Head broadly rounded apically, usually shorter than its
width through cyes; disc flauened; anteocular margins
somewhat reflexed; juga longer than tylus, meeting or not
in front of it, and if meeting then leaving an apical sinus
(Fig. 100). Antennac 5-segmented; segments 1 and 3 much
shorter than segment 2. Rostrum reaching sbout middle
coxae or slightly beyond.

Thorax. Pronetum: disc rather {lal or moderately con-
vex; anteroliteral margins nearly straight or very slighily
concave ot convex; humeri rounded. Mesosternal keel
lacking. Hemelytra slightly surpassing apex of abdomen.

Abdomen, Connexivum: exposed segments with
posterclateral angles rounded or squarish.

Remarks. There has been much confusion inthe past ahout
the stalus of species of Dictyotus, and the genus 1self has
been confused with Oncocoris Mayr. Gross (1975b) ol fers
a helpful discussion on the taxa that should be placed in
Dictyotus, or which at one time or another were placed in
this genus. He lists cight species for southern Australia, of
which [, caenosus occurs also in New Zealand,

Dictyotus caenosus (Westwood)
Fig. 13, 27, 100, 106, 107, 118, 131; Map 13

caenvsa Westwood, 1837 42 (Persatoma).
bipunctatus Dallas, 1851: 140 (Dictyotus).
plebejus Stal, 1839: 223 (Dictyotus).
tibialis Walker, 1867: 309 (Pemiatoma).
vilis Walker, 1867; 309 (Pentatoma).
latifrons Walker, 1867: 561 (Pertatoma).
polysticticus Butler, 1874: 26 (Dictyotus).

Adult (Fig. 13). Body brown or yellowish-brown, some-
tlimes wilh a rusty tinge, with brownish to black, coarse,

ralher deep and dense punctures dorsally, and with paler
anteocular margins of head, anterclateral margins of pro-
notum, patches at base of scutellum, and apex of scutellum.

Head, Antennae dark or brown, with segments 3, 4, and
5 infuscate apically.

Thorax. Pronotum: calli concolorous with remainder of
pronoum. Humeri broadly rounded. Scutellum concelorous
with adjacent coria, except for a prominent black pitat each
basal angle. Hemelytra: corium concolorous with remain-
der of body; membrane somewhat milkish, with brown,
contrasting, reticulate markings. Legs: femora yeilowish-
brown heavily speckled with dark brown or blackish;
middle and hind tibiae vsually paler medially than at base
and apex.

Abdomen. Connexivum yellow, with a black mark at
angles of segments. Venter usually paler than dorsum, with
scattered small brownish punctures and a contrasting dark
pateh around spiracles, as well as ar angles of segments;
ventral spine lacking.

Genitalia. Male: pygophore (Fig. 106) in candal view
with lateral lobes swrongly arcuate, not extending laterally
beyond edge of pygophore; inmer margin of venlral rim
with a deep, V-shaped median depression and a broad,
triangular projection on either side; internal wall bearing a
pair of ili-defined parandria with wavy lines on their
surface; clasper (Fig. 107} with visible portion of head
having a twisted appearance. Female: 15t gonocoxae (Fig.
118} undulant, somewhat swollen in middle, with inner
poslerior angle acute, somewhat produced, giving asinuate
appearance o posterior margin; paralergites 9 aculely
tipped, reaching or slightly surpassing tip of abdomen.

Bady length: male 7.90-8.90 (8.40) mm; female 7.94—
10.05 (8.71) mm. Humeral width: male 4.90-5.80 {5.43)
mm; female 4.82-5.90 (5.27) mm.

Other characlers as in generic description.

Last-instar nymph (Fig. 27). Head. Dorsal surface brown,
with reddish-brown or dark brown punctures, sometimes
coalescing in paiches between cyes, and vellowish-white
lateral margins; ventral surface brownish-yellow or yel-
lowish-white, with reddish and brown punctures. Antennal
segments 1 and 2 yellowish-brown; segment 2 often darker
at tip; segments 3 and 4 mostly black. Rostrum brownish-
yellow, darkening apically.

Thorax. Notabrown, with reddish-brown or black punc-
tures; ouler margins of pronotom and mesothoracic wing
pads broadly smooth yellowish-white. Mesothoracic wing
pads extending onte 3rd abdominal segment. Yentral sur-
face pale brownish-yellow, with reddish or brown punc-
lures contrasling with finer ones on venter, becoming
darker and heavier around appendages and along ouler
margins of pleura. Femora brownish yellow, speckled with
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brown; tibiae brownish yellow medially, dark brawn around
base and apex; tarsi blackish,

Abdomen. Terga yellowish-white, tinged with reddish,
covered by fine, dense, reddish or brown punctures; a
brown, crescent-shaped mark on lateral borders of seg-
mernts, sometimes reduced Lo a spot on posterolateral
angles; tergum 3 with 2 small, dark brown, elongale plales
on cither side of midline on posterior margin; terga 4 and
5 with a larger, dark median plate on posterior marging
tergum 7 with a small median plate. Venter yellowish-
white or pale brownish-yellow with small reddish punc-
tures, almost smoeoth at middle; an ill-defined crescent-
shaped mark on lateral borders of segments; spiracles and
trichobothria oullined in blackish.

Body length: 6.10-8.36 mm.

Type data.*[Malc] British Muscunt (Nat. Hist.), {fernaic]
Hope Museum, Oxford” (Gross 1975b).

Material examined. 461 non-type examples (177 males,
247 females, 37 nymphs).

Geographical distribution (Map 13). North I, AK. Auck-
land (AMNZ). Avondale (NZAC). Bethells Rd, swamp
(NZACY); reserve (Te Henga Reserve} (NZAC). Browns
Bay (NZAC). Clevedon (AMNZ). Dargaville (LUNZ}.
Glen Eden (NZAC), Greenlane (NZAC), Grey Lymn
{AMNZ). Henderson (N£AC). Huia, dam (NZAC). Karioi-
tahi, beach (LUNZ). Kaukapakapa (Michaux 1989). Kauri
Gully (AMNZ). Leigh, hill NE of (AMNZ}). Mangere
(NZAC). Mt Eden, crater (NZAC). Mt Wellinglon{NZAC).
Nihompu, dam (NZAC). Oraket (NZAC). Oratia (NZAC).
Orere PoinLlRd, S (AMNZ). Owairagka (NZAC). Papaloctoe
(AMNZ). Pamnell (AMNZ). Piha (NZAC). Pukekohe
(LUNZ). Rangiwto I (AMNZ}. Ranui ( AMNZ.). Riverhead
(NZAC). Riverhead $.F. (NZAC), Royal OQak (NZAC).
Sandringham (AMNZ). Silverdale (NZAC). Takapuna
(CMNZ), Pupuke Golf Course (FRNZ). Tamahunga
(AMNZ), Titirangi (AMNZ). Waiheke I. (NZAC).
Wailakere Ra. (NZAC), Scenic Drive (NZAC). Warkworth
(NZAC). Wellslord (NZAC), Weodhill (FRNZ). AK/WO.
Maramarua (NZAC). BP. Hicks Bay (LUNZ). Karewa L,
summit (NZAC). L. Tarawera, Karikaria Bay, beside W
shore (LUNZ). Opotiki (NZAC). Papamoa (NZAC).
Parekarangi, near (NZAC). Rotochu (Anon. 1957). Rolorua
(FRNZ). Tauranga (NZAC). Whakatane (NZAC). CL.,
Coromandel (NZAC), § (NZAC). Cuvier I. (MONZ):
mainridge track (AMNZ); N-W bay (AMNZ); N-W valley
{AMNZ); summit { AMNZ). GreatBarrier L: AnidI (Rakitu
LY(NZACY; Katherme Bay (MONZ). Kennedy Bay, 10kun
N (NZAC). Liutle Barricr I, (MONZ), caretaker’s garden

(NZACY; Te Titoki Point (AMNZ). Mayorl. (Anon. 1954).
Thames, beach N ol (AMNZ). CL/BP. Karangahake Gorge,
Wailkino, 5 km W (LUNZ). GB. Gisborne (NZAC).
Gisborne - Tiniroto (NZAC). HB. Hawkes Bay (MONZ),
Napier MONZ), Greenmeadows (NZAC). Tutira{NZAC).
Waipawa (NZAC). ND. Cavalli Is, Momkawanui 1.
(NZAC). Kaco (AMNZ). Kaitaia {Cumber 1960). Kapiro
(NZAC). Kerikeri (Cumber 1960). Mangamuka, forest N
side Mangamuka Hills { AMNZ). Maungaturoto (MONZ).
Paihia, beach (NZAC). Parcngarcnga Harbour (NZAC),
Dog 1. (AMNZ). Poor Knights [s: Aarangi |. (NZAC);
Crater Bay (NZAC). Rocky Bay (AMNZ). Ruakaka
(NZAC). Spirits Bay (NZAC). Tangihua Ra., Horokaka
(NZAC). Tangiteroria, near (Blank & Bell 1982), Waipapa
(Eyles 196(). Waipoua S.F. (NZAC). Waipu (NZAC).
Whale I {Quilter 1971), Whananaki (Cumber 1960).
Whangarei (CMNZ). RI. Kaiangaroa (NZAC). Taihape
(NZAC). TK. Awakino (LUNZ). Eltham (NZAC). New
Plymouth {NZAC), Fitzray heach (AMNZ). TO. Ohakune
(NZAC). Papakai, near Ruapehu (NZAC). RangitaikiPlains
(NZAC). Taumarunui (NZAC). Tavpo (NZAC), lake edge
(NZAC). WA, Carterton {(NZAC). Martimborough (NZAC).
Masterton (NZAC). Pori (NZAC). Putangirua Sun
(MONZ). Whatarangi (NZAC). WL Bulls (NZAC), Foxton
(MONZ). Himatangi (NZAC). Hunterville (NZAC).
Ohingaiti(UCNZ). Wangacho (NZAC), Wanganui (Myers
1926). WI/WN. Paiaka(NZAC). WN, Akatarawa (MONZ).
Rreaker Bay (MONZ). Brooklands (MONZ), Eastbourne
(MONZ), Buterfly Ck (MONZ). Kapiu 1. (MONZ), trig
station {(MONZ). Makara (MONZ). Mana I. (MONZ).
Paraparaumu (MONZ). Titaht Bay (NZAC), Wellington
(NZAC). WN/WA, Palliser Bay (MONZ). WO. Horotin
(NZAC). Piopio (NZAC). Raglan (Myers 1926). Waitoa
{(NZACQC).

South L BR. Kawatiri (NZAC). Mt Hopeless (NZAC).
C0O, Alexandra (NZAC). Cromwell, Beetle Reserve
(NZAC). Dansey Pass (LUNZY. Greal Moss Swamp, SE
(Barratt & Patrick 1987). Kawarau Gorge, Gentle Arnnie
(NZAC), St Mary's Ra., Mt Bitterness (UCNZ). PisaRa.,
Nerd{NZAC). Clutha Viy (upper ) {INZAC). DN. Dunedin,
Waverley (NZAC). KA. Blue Duck Sun (UCNZ). Charwell
R. (NZAC). Kaikoura {UCNZ): Armers Beach (UCNZ);
Peninsula (NZAC). MB. Awaterc R., mouth (LUNZ).
Black Birch Ra., Mt Altimarlock (NZAC). Blenheim
(NZAC), Hanmer (UCNZ), Hanmer S.F. (UCNZ).
Wathopai Viy (lower) (NZAC). Taylor R. (UCNZ). MC.
Ashburton (NZAC). Banks Peninsula: Birdlings Flat
(NZACY, Govemors Bay (CMNZ); Hilllop (UCNZY,
Kaitwna Vly (NZACY M1 Evans (LUNZ); Okains Bay
{UCNZY, Te QOka Bay, tors above (UCNZ). Canierbury
(NZAC), Cashmere Hills (CMNZ). Cass (UCNZ), 13 km
E {UCNZ). Christchurch (UCNZ). Glenstrae (UCNZ). L.
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Elicsmere (UCNZ). Leeston {UCNZ). Lincoln (LUNZ),
Lincoln College (LUNZ). Scfion (NZAC). Southbridge
(LUNZ). Vicloria Pk (UCNY}. MK. Haldon, near L.
Benrmore (NZAC). NC. Balmoral Forest {Anon. 1955).
Eyrewell 3.F.(FRNZ). Kaiapoi (CMNZ). Waikari (NZAC).
NN. Atawhai (NZAC). Brightwater (NZAC). Cobb Vly
(FRNZ). Farewell Spit (UCNZ). Gordons Pyramid (UCNZ).
Hope (NZAC), foothills (NZAC). Maitai Viy (NZAC), Mt
Rutledge (UCNZ). Nelson (AMNZ); Clifton Terrace School
(NZAC). Pretty Bridge Vly (NZAC). Richmond {(NZAC).
Sherry Vly (NZAC). Tadmor(NZAC). Wakefield (NZAC).
Whangamoa Saddle (N£ZAC). OL. L. Hawea, The Neck
(NZAC). L. Wanaka, Matukituki R. delia (OMNZ).
Matukituki Vly (UCNZ). SD.D'Urville . (CMNZ, LUNZ),
Te Punu lagoon (LUNZ), Kenepuru Sound (LUNZ). Port
Underwood Saddle (N/AC),

Rioecotogy. Havrrar. Apparently favours low herbage and
grasses in general. Found commonly on grasses in various
environments, ¢.g., Toadsides, edge of cultivated fields,
paddocks, swamps, scrubland, and tussock prassland.
Recorded from Brassica rapa, Fragaria sp., fodder beet,
grapes, Medicago sativa, Pisum sp., polatocs, Rubus spp.
(especially R fraticosus and K. ursinus), Solanumaviculare,
Trifolium repens, Zea mays, and 1o a lesser exlent native
plants such as Avicenaia maring subsp. ausiralasica,
Carmichaelia sp., Cassinia | Qlearia associations, Cop-
rosma rhamnoides, Cordyline australis, Dacrydium
cupressinum, Festucd novae-zelandiae, Hebe salicifolia,
Muehlenbeckia sp., and Myoporum laetum. In October and
November found in groups of up to 6 between leaves and
atbasc of Verbascum thapsus incoastal pasture and manuka
scrubland (GB, BI*). Collected on sunny days on rocks
along riverbanks and on objects and walls around human
habitation, and a few records from indoors. Literature
records: introduced grasses including Daciylis glomerata,
Lolium perenne, Medicago sativa, Trifolium pratense,
pasture, and roadside grasses (Myers 1926); Triticum
aestivum (Morrison 1939); Nassella trickoioma {(Healy
1945); lucerne crops (Palmer-Jones & Forster 1958,
Pottinger & Macfarlane 1967, Maclarlanc & Potlinger
1976; Macfarlanc ef gf. 1981); sown pastures, paddocks,
and roadsides, and a considerable number of nymphs and
aculis under dry pats of dung in pastures (Cumber 1959,
196(0). Also observed on fodder crops, c.g., maize and
chou, and more frequently on luceme and tumips (Evles
1960); on grapes (Cumber 1964); in pastore of mainly
weeds and small amounts of paspalum, browntop, York-
shire fog, Lotus major, and white clover (Blank & Bell
1982); and on Cirsium vulgare (Michaux 1989). Fifth
instars sometimes plentiful in open country on Rubus
fraticosus (Mycrs 1926).

ABSOCTATED SPECTES. Large numbers found with nymphs
of the catlle-lick Haemaphysalis bispinosa (= H. longi-
cornisy in averwintering shelters at the hase of clumps of
rushes (Myers 1926).

ALTITUDINAL RANGE. Coastal lowlands to about 1900 m.

SEasoNALITY, Phenological rends: see Fig. 131, Adulis
collected in all months, but apparently most abundant from
Ianuary 1o March. Myers (1926) noted adults to be espe-
cially abundant in March at most locations he surveyed,
and found cggs inlate December. Early instars colected in
Janvary (AK) and February (MB), 4th instars in January
(AK), and 5th mstars m December (HB) and January (AK,
CL, ND, WE). Cumber (1959, 1960) collected nymphs in
January, February, and March on the North Island. Myers
(1926) reported the occurrence of 3rd instars in January
and March, and of 5th instars from Januvary 1o March.

Rerativi apunpaxce. Macfarlane ef al. (1981) studied
abundance (as percent frequency distribution) on Jucerne
and lotus sced crops.

Luzmsiory. Lifecycle: egg— Snymphal instars — adult.
Egg development and structure and instars 1 and 5 have
been described, and the egg and 5ih instar have been
iHustrated by Myers (1926). Maling occurs inspring, eggs
are laid in late spring and sumuner, and nymphs hatch out
near the end of December, developmg into adults during
the summer months. Several mating pairs observed in
groups on Verbascum thapsus i October and November
(BP, GB). Apparently univoliine, but may be biveltine in
warmer parls ol ils range.

Ovwrosimox, A batch of 18 eggs on upper lamina surlace
ol anintroduced grass (Myers 1926); egg masses collected
on herbage (Cumber 1939), from grape leaves (Cumber
1964), ot in toseles of Cirsium valgare (Michaux 1989).

OVERWINTERING. Apparently overwmters as an adul;
aclults have been collected under stones (CL, WN) and in
a un (BP) in August, and in chumps of Carmichaelia sp.in
late July (MB). Myers (1926) found large numbers shelter-
ing with cattle-tick nymphs, Haemaphyvsalis bispinosa (=
A longicornis), at the base of clumps of rushes. He also
reported finding adults in overwintering sites in avtumn
and winler, bul in greater numbers in July than in May.
Overwintering adults also found in pine cones, apparently
Pinus radiata (Anon. 1957).

Foop. Observed attacking boysenberries (November,
AK). Literature records: a 5th instar sucking ripe fruits of
Rubus fruticosus (Myers 1926); adults feeding on lucerne
seed pods {Dumbleton 19536), tussock leaves (Kelsey 1957),
developing racemes and/or seed pods of lucerne (Macfarlanc
& Pottinger 1976), and lucerne sceds (Fermo 1976). Feed-
ing on wheat grains reported (Every ef al. 1992).

ExrmiEs. Eggs parasitised by Asolcus (= Trissolcus)
basalis (Cumber 1964), Field and experimental evidence
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suggest that eggs are also parasitised by an indigenous
species of Asoleus {(Microphanurus) (= Trissolcus), 1c-
ferred to as “species N by Cumber (1964). Adults found
in gizzard of ook, Corvusfrugilegus frugilegus, in Canter-
bury {Colemar: 1971)and of aduelistarling, Sturnusvulgaris,
in Hawkes Bay (Moced 1980).

AcTivity. Collected at night on Myoporum laetum
(November, ND). Observed swarming on ripe fruits of
blackberry in the Nelson district (Myers 1926). Insummer,
under hot conditions, adults and nymphs shelter beneath
dung pats and take advantage of nearby ungrazed succu-
lent herbs (Cumber 1960).

Dispersal power. Adulis fully winged, and good fliers.

Economic importance. Adults occur in great numbers,
and have been reported as an annoyance Lo blackberry
pickers (Myers 1926). Reporied 1o be a pest of lucerne by
Palmer-Jones & Forster (1958), butl according to Ferro
{1976} usually occurring im small numbers, although occa-
sionally 4 problem on luceme seed crops. On lucerne can
cause sced damage and abnormal numbers by feeding on
the sced pods {(Dumbleton 1956}, Chemical control on
seed crops is discussed by Scott {1984).

Biodiversity and conservation. Probably an introduced
species; apparently thriving throughout its range.

Remarks. There seems to be no record of the first arrival
of D. caenosus in New Zealand.

Genus Montaithiefla Gross

Monteithiella Gross, 1976: 344, Type species Strachia
humeralis Walker, 1868: 562, by original designation.

Description, Body ovate.

Head truncate apically; disc flattenad; anteocular mar-
gins deeply concave; juga subequal in length to ylus.
Antennae mostly black; segment 2 shorter than segment 3.
Rostrum reaching well beyond hind coxac.

Thorax. Pronotum: disc slightly convex; anterolatera]
margins more or less rectilinear and oblique behind cyes,
somewhat reflexed, the reflexed parl ending abruptly
belore humerus. Scutellum with apex broadly rounded.
Mesosternum shallowly sulcate, lacking akcel. Hemelytra
surpassing tip of abdomen; membrane brown with veins
dark.

Abdomen. Posterolateral angles of connexival segments
squarish or slightly rounded.

Remarks. The single species included in this genus has
been placed by various authors in Antestia, but Gross
(1976) showed that it does nol belong there, and erected the
genus Monteithiella for it

Monteithiella humeralis (Walker)
Fig. 14, 28, 108, 109, 119, 132; Map 14

humeralis Walker, 1868; 562 (Strachia),
orbona Kirkaldy, 1909¢: 130 (Aniestia). Synonymised by
Gross {1976; 346).

Adult (Fig. 14). Body pale chocolate-brown above, with
yellowish or pale greenish markings on base of head,
anlterolaleral margins and apex of pronotum, base of
scutellum, and comexivum; puncturcs brownish, mostly
shallow and well separated, although contrastingly coarser
and darker on head and proximal third of scutellum,

Head blackish, with 2 longitudinal streaks of yellowish
or pale greenish dorsally in proximal half. Antennal seg-
ments mostly black; segment 1 yellowish basally.

Thorax. Pronotum: calli black, sumounded by smooth
yellowish arcas; reflexed part of anterolateral margins
broadly yellowish or pale greenish: humeri broadly rounded.,
Scutellum with 5 small, yellowish or pale greenish spots
along basge. Legs: femora and tibiae yellowish, with rather
large dark maculations, these usvally coalescing near
midlength of femora and apex of tibiae,

Abdomen, Connexivum altermately brown or black and
yellowish, with a large, dark spot at angles of segments.
Venter mostly yellowish, with scatrered dark brown or
black maculations of various sizes, and a dark spot around
spiracles and at cach posicrolateral angle of segments;
ventral spine lacking.

Genitalia. Male: pygophore (Fig. 108) in candal view
with lateral lobes triangular, distinctly produced laterally;
outer margin of ventral rim with a narrow, squarish notch
on either side; inner margin of ventral rim with a shallow,
V-shaped median depression and a broad, triangular pro-
wbherance on either side; clasper (Fig. 109) with visible
portion of head appearing bilobed, with tips curved towards
sides. Female: 1st gonocoxac (Fig. 119) somewhat rect-
angular, with surface undulant, posterior margin concave,
and inner posterior angle acute, slightly produced;
paratergites 9 squarish apically, barely reaching beyond
sternile 10, and with inner edge concave,

Body length: male 8.46-9.50 {9.05) mm; female 8.85—
9,64 (9.22) mm. Humeral width: male 4.88-3.27 (5.03)
mm; female 5.08-5.98 (5.42) mm.

Other characters as in generie description.
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Last-instar nymph (Fig. 28). Head dull yellowish-brown
or chocolate brown, often paler yellowish with dark mar-
gins in front of eyes dorsally, yellowish-brown or choco-
late brown ventrally. Antennal segments 1, 2, and 3 pale
brown, purplish at tips; scgment 4 purplish-brown basally.
Rostrum pale brown.

Thorax., Nota dark brown, with a number of larger
yellowish paiches, oruniformly checolate brown; pronotum
paler along lateral margins, Mesothoracic wing pads cx-
tending onto 3rd abdominal segment. Ventral surface pur-
plish-brown on sterna shading to pale brown on pleurs, the
latler with irregular patches of brown and dark brown
punctures. Femora mottled brown and yellowish-brown;
Likiae brown, with pale mottled markings on proximal half;
tarsi brown.

Abdomen. Tergapurple-brownor yellowish-brown with
brown punctures; an oblong brown spot on lateral borders
of segments; ergum 3 with a thin, chocolate-brown med-
ian plate on posterior margin; terga 4 and 5 with a larger
median plate on posterior margin; tergum 7 with a reduced
median plate; tergum & with a squarish, dark brown plate
on either side of midline. Venter pate reddish-brown, with
small brown medial spots on sterna; an obleng brown spot
on lateral borders of segments. Spiracles and trichobothria
outlined in dark brown.

Body length: 5.70-8.24 mm.

Typedata, Location of type material unknown: “supposed
to be in the National Museum of Melbourne but no longer
there” (Gross 1976).

Materialexamined. 198 non-type examples (84 mates, 99
females, 15 nymphs).

Geographical distribution (Map 14). North [ AK. Albany
(Pendergrast 1963). Auckland, Musecum (AMNZ). Mt
Alberl, Research Centre (NZAC). Mt Eden, Gardens
(NZAC). Noises Is: Tke T. (NZAC); Ouata I (NZAC).
Owairaka (NZAC). Remuera (Pendergrast 1963), Titirangi
(NZAC). Woodhill S.F. (FRNZ). BP. L. Tikitapu (Blue
Lake) {LUNZ}. Rotochu §.F. (FRNZ). Rotorua (FRNZ).
Te Puke (LUNZ). CL. Great Barrier [, Port Abercromine.
{MONZ), Little Barrier [.: Awaroa Stm (AMNZ);
Haowhenua Stm (AMNZ). Tairua, 2 km N (NZAQC).
Waikawau - Kennedy Buay {(NZAC). HB. Hastings
{AMNZ). Napier (NZAC), NI Poor Knighis Is: Aorangi
L (NZAC), Tawhiti Rahi 1. (NZAC), summitridge (NZAC).
TO. L. Taupo, Mission Bay (NZAC). Teumarunui, S.R. N
at Benneydale turmn-off (UCNZ). Taupo {(NZAC). WA,
Masterton (AMNZ). WI. Palmerston North (NZAC),
Massey College grounds (NZAC). Waitotara (MONZ).
WN. Kapiti 1. (MONZ). Khandallah (MONZ).

Wamnviomata (MONZ). Wellington (MONZ).

South I. MC. Akaroa (UCNZ). Chrisichurch (LUNZ).
Erewhon (LUNZ), Halswell (NZAC). Ilam (UCNZ).
Leeston (UCNZ). Lincoln (LUNZ); Lincoln College
{LUNZ). Riccarton (LUNZ). Sumner (FRNZ). Victoria
Park {UCN7). NN.Boulder Lake, track 1o (NZAC). Fringed
Hill (NZAC). Nelson (NZAC). Pupu Springs (LUNZ).
Wairoa Gorge (LUNZ). 8D. Chetwode [s (UCNZ), Ship
Cove (NZAC). SL. Owaka, near NZAC).

Bioecology. Haprrat. Shows aclose association with plants
of the genus Pittosporwm, and 1o alesser extent Coprosma.
Often collected on P. crassifolium, and less frequently on
P, raiphii, P. lenuifolium, other specics of Pittosporum,
and Coprosma species. Also recorded occasionally on
Brachyglotiis sp. / Cassinig sp. assoclanons, Myrsine
australis, Nothofagus sp., Clearia sp., Phormium sp.,
Plagianthus sp., and more rarcly on Brassica rapa, Citrus
sp.,Juncus sp., Senecio jacobaeainorchards, and anumber
of grasses, and on sunny days on flat stones, fences, walls,
andother objects. Literature records: on Pittosporum (Cum-
ber 1964), especially P. crassifolium, P. tenuifolium, on
Podocarpus totara, and Coprosmasp. (Pendergrast 1963).
Gross (1976) and McDonald & Grigg (1980) reporied
similar habitats in Australia.

ALTITUDINAL RANGE, From near sea level to aboul 90 m.

SEAsONALITY. Phenological trends: see Fig. 132, Adults
collected in all months, but apparently most abundant in
November and March. Eggs collected in February and
April(BP), carly instars in February (AK, BP,NN, T(}) and
April (NN}, and 4th and 5Sth instars in February (AK, HB,
NN, 8D} and July (NN). All nymphal instars found in
March and April (BP). Pendergrast (1963) found eggs in
February and March, and nymphs from November to April,
but in April only 4th and 5th instars.

Lu wistory, Lifecyele: egg — 5 mymphal instars — adult.
Pendergrast {1963) described the egg and all nymphal
mmstars, and studied in the laboratory the average duration
of development: 1stinstar, § days; 2nd instar 8; 3rd instar
8: 4th instar 11; 5th instar 13. Development from egg to
adult averages 45 days. McDonald & Grigg (1980) de-
scribed ovipositon, the egg, and the 5 nymphal instars
from Australizn specimens, and studied the structore of
eggs using SEM rechnology. Mating observed in October
on Pittosporwn sp. (Pendergrast 1963). Eggs collected on
Pictosporum (Pendergrast 1963, Cumber 1964), where
they are laid on the underside of leaves until April
(Pendergrast 1963). Cumber {1964} described the egg
mass. Apparcnily univoltine.

Rearve. Pendergrast (1963 ) reared adults in the labora-
tory, from eggs and nymphs collected in February and
March,
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OvERwiN 1R ING. Generally overswinters as an adult, but
also as the 4th- or 5th-instar nymph. Late instars taken in
July on Pittosporum eugenioides (NN). In Auckland in
September, Pendergrast (1963) observed adulls that were
confined 1o Podocarpus totara, although Pittosporum was
available nearby. This, he thought, suggested that totara
TNAY SCTVE as an overwintering site.

Foop. Adults and nymphs reported feeding on unripe
fruits of Pittesporwn (Pendergrast 1963). McDonald &
Grigg (1980 reported food records for Australia.

Acnviry. Adults collected while bealing loliage (Scpt-
ember, RI; November, ND), sweeping rushes (December,
NI, and at night on tree trunks {August, AK; December,
ND). The behaviour and activity of nymphs in Australia
has been documented by MeDonald & Grigg (1980).

EnemMiFs. Field and experimental evidence suggests that
the egg can be host o Aselcus (Microphanurus) (=Tris-
solcus) basalis and an indigenous species of Axolens (M.}
(=Lrissolcus)referred Lo as “species N by Cumber (19643,

Dispersal power. Adults fully winged. Collected while
flying in sunlight in November (NN).

Economic importance. Not recorded on any crop or tree
of economic importance.

Biodiversity and conservation. M. humeralis is an intro-
duced specics,

Remarks. In the past, M. humeralis has been referred to
under the name Antesfin orbona Kirkaldy, the first record
of which for New Zcaland is that of Woodward (1953).
Apparenily M. humeralis was observed here for the first
time in 1950 (Comber 1964). It is thought w have been
ntroduced from Ausiralia (Woodward 1953, Evles 1960).

Genus Hypsithocus Bergroth
IfypsithocusBergroth, 1927:671. Type specics Hyasithoous
hudsonae Bergroth, 1927: 672 (in error for Ifypsi-
thocus), by monotypy.

Description. Body broadly ovate, blackish,

Head slightly shorter than its width through eyes, flat-
tened, broadly rounded apically, with disc subdepressed;
anteocular margins sinuate, produeced into a short, triangu-
lar, blunt, outward-directed lobe in front of eyes; juga
longer than tylus, touching or almost wouching in [ront ol it
(Fig. 101). Ocelli lacking, Antennae 3-segmented, brown-
ish orange io brownish black; segments 3, 4, and 5 often
infuscate apically. Rostrum reaching slightly beyond hind
coxae.

Thorax. Pronomim: disc rather flat; anlerolateral mar-
gins slightly convex, strongly reflexed; anterolateral an-
gles produced anteriorly on elther side of head (Fig. 101);
humeri quadrate. Scutellum triangular, narrowly rounded
apically, Mcsosternum sulcate, lacking acarina, Hemelyira
slightly longer than scutellum, with outer margin of corium
arcuate and its apex broadly rounded (brachypler), or
reaching (ip of abdomen, with outer margin of corium
arcuate and its apex aculely rounded (macropter); mem-
brane dark but almost non-existent (brachypter) or dark,
quadrale, resembling 4 square [lap at end ol corium, with
veins evanescent (macropter). Legs dark brown or black;
anterior edge of tibiae ofien tawny.

Ahdomen. Connexivum broadly arcuate; posterolateral
angles of segments roundish.

Remarks. A monolypic genus endemic to New Zcoaland.

Hypsithocus hudsonae Bergroth
Fig. 15, 16,29, 101, 110, 111, 120; Map 15
hudsonae Bergroth, 1927: 672 ({{ynsithocus |sic]).

Adult(Fig. 15, 16). Body dark brown or black, with coarse
irrcgular punclures on dorsal surface; ouler marging of
head and pronotum, basal portion of hemelytra, and
connexivum narrowly greenish- or yellowish-whilte.

Thorax. Calli creamy brown. Seutellum sometimes with
a whitish spot al basal angles and & creamy white margin
around tip. Hemelyira: corium sometimes with a creamy
spol on dise. Legs black.

Abdomen. Connexivum dark brown or black, often with
outer margin tawny. Venter uniformty black, almosi
impunctate, lacking a ventral spine.

Genitalia. Male: pygophore (Fig. 110} in caudal view
with lateral lobes acutely rounded, slightly produced lat-
erally, thick; inner margin of ventral rim sinuate, with a
shallow, U-shaped median depression; a pair of lobate
pararidria on inner lateral walls; clasper (Fig. 111) with
visible portion of head slender, acule apically, sinuate on
eclal side of apical portion. Female: 1st gonocoxae (Fig.
120 with surface undulant and posterior margin sinvate;
paratergites 9 broadly arcuate apically, very short, barely
reaching beyond sternite 10,

Body length: male 6,77-7.55 (7.31) mm; lfemale 8.33—
9.24 (8.77) mm. Humeral width: male 4.43-4.69 (4.59)
mm; fernale 4.95-5.34 (5.00) mm.

Other characlers as in generic description.

Last-instar nymph{Fig. 29). Head dark brown, approach-
ing black, densely puncmired dorsally and venirally.
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Antennal segments brownish-black; segment 3 and buse of
segment 4 paler brown. Rostrum coneolorous with head.

Thorax. Nota dark brown, approaching black, narrowly
pale brown along outer margins of pronotum and proximal
hall of mesothoracic wing pads; pronotum dansely punc-
tured laterally, somewhatrugulose medially. Mesothoracic
wing pads extending onto 3rd abdominal segment. Ventral
surlace dark brown, approaching black, somewhatsmoother
on stema than on pleura. Femora, tibiae, and tarsi dark
brown, approaching black.

Abdomen. Terga brown medially, shading to blackish
laterally, with dense, coarse, dark punctures; lateral mar-
gins of segments pale brown; scent gland openings sur-
rounded by dark punctures, withoul any visible sclerotised
plates, on posterior margin of terga 3-5. Venter black,
almost smooth medially, brown and coarsely punclured
with black on either side of midline, shading o blackish
laterally; lateral margins of segments pale brown.

Body length: 6.49-7.31 mm.

Type data. Neotype (here designated): female (MONZ)
labelled “Lower Slopes; Mt Aurum; Jan 16, 1921; Hudson
Coll.; 72a (handwritien) / National; Muscum; Wgin N7 /
NEOTYPE; fypsithocus ; hudsonae ; Bergroth; Det. M-C
Larivigre 1994 (red).”

Material examined. Neotype, plus 21 non-type examples
(7 males, 9 females, 5 nymphs).

Geographical distribution (Map 15). South I. CO. Ben
Lomond (AMNZ, NZAC). Old Man Ra, (NZAC).
Remarkables Ra. (NZAC). Rock and Pillar Ra. (NZAC).
OL. Eyre Mins, Mt Dick (NZAC).

Bivecology. Very little known. In the Old Man Range 3
adult males found together in late February on Celmisia
vizcosa. Two males, 2 females, 1 penultimate instar, and 2
last-instar nymphs found under Pimelea sp. The specimens
from The Remarkables Range—3 males, 3 females, 2
penultimale instars, and 1 last-instar nymph—collected in
carly February at about 1800 m “crawling around on mat
plants with weevils etc. ... they were not uncommon at the
time” (I. Townsend, pers. comm.). The Rock and Pillar
specimen is a female collected around mid January on
Hebe vdora. The specimen from Mt Dick is 4 male col-
lected around mid November, also on Hebe adora, “In a
Chionochloa rigida — tussock grassland” (B.H. Pairick,
pers. comm.). Hebe odora is the likely host plant.
Altitudinal range around 12001700 m. Mating prob-
ably ocecurs in early summer. Apparently univoltine.

Dispersal power. Apparently limited; only males have

fong hemelyira, and in both sexes these are fused along the
scutellurn. Hind wings absent.

Economic importance. None.

Biodiversity and conservation. Apparenlly H. hudsonae
i a genelically highly distinetive taxon: monotypic at the
genus tevel, endemic to New Zealand, and with no nearest
overseas relative clearly identified. Only [ive populations
arc known, represcented in collections by only a few speci-
mens collected over a rather restricted and disjunct range.
Very little isknown about the biology of this species, which
has limited dispersal capabilitics and which occupies habi-
tats Lthat are currently at risk.

Remarks. Bergroth's type specimen, a female from Lake
Wakatipu presented by 8. Hudson, could not he located in
the Naturhistorisches Zentralmuseum Collection (Helsinki).
[.. Huldén {intendenlt, Division of Entomology) indicated
to me that “he | Bergroth} writes about the new species “twao
specimens are known, onc of which [have seen™ and “this
sentence could mean that the specimen was sent back.” In
the Hudson Collection register (MONZ) are notes about
two specimens {724, b) with the dala “lower slopes Mt
Aurum Jan 16-18 1921 about 3500 {1 (SteHa).” In this
register Hudson crossed out ‘b’ and put a date (21 April
1921 and a word that can beread as ‘Myers.” ] believe that
Hudson sent this specimen to 1.G. Myers, who probably
deposited it in the BMNH collection. The specimen ¢ould
not, however, he located in that collection nor in any Now
Zealand collection, and is considered 1o be lost. 1 am
confident that the second specimen mentioned in Bergroth’s
description is no. 72a (above), here sclected as neotype lor
H. hudsonae.

The female specimen from the Rock and Pillar Range
may represent a new spectes, but this could not be defini-
tively established with the material al hand.

Genus Nezara Amyot & Audinet-Serville

Nezara Amyot & Audinet-Serville, 1843: 143. Type spe-
cies Cimex smaragdulus Fabricius, 1775: 711 (= Cimex
viridulus Linnaeus, 1758 444), by designation of
Kirkaldy (1909¢),

Description. Body broadly elliptical; dorsal surface dull
green, brownish-green, or dark brown.

Head broadly rounded apicalty, disc flattened; anteocular
margins strongly sinuate; juga as long as ylus or shorter.
Anlennae 3-segmented. Rostrum reaching to about hind
coxae,
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Thorax. Pronotum: disc convex; anterolateral margins
nearly straight or slightly concave, narrowly reflexed.
Mesosternal carinavery low. Hemelyirarcaching or slightly
surpassing tip of abdomen.

Abdomer. Posterolateral angles of connexival segments
often in the form of minute, backward-directed, hlack-
tipped spines.

Remarks. Of the many and various species thal have been
included in this large, worldwide genus only the introduced
N. viridula, a cosmopolitan pest of great economic impor-
tance, occurs in New Zealand.

Nezara viridula (Linnaeus)
Fig. 17,30, 103, 104, 112, 113, 121, 133; Map 16

viridulus Linnacus, 1758: 444 (Cimex).

torgqualtus Fabricius, 1775: 710 (Cimex).

smaragdulus Fabricius, 1775: 711 (Cimex).

The extensive subsequent synonymy of this well known
species is omitted to conserve space,

Adult (Fig. 17). Body dull green in warmer months, fading
ta brownish-green or dark brown in cooler conditions, with
closc-sel, ine punctures dorsally.

Head about as wide through eves as long. Antennal
segments green; apex of segment 3 and most of segments
4 and 5 brown. Eyes protruding laterally [rom antcocular
margin by more than half their width.

Thorax. Pronotum: calli darker green than remainder of
disc; anterolateral margins with a thin, yellowish, punctale
band [rom base 1o apex; humeri broadly rounded. Scutellum
rather narrowly rounded apically, with 3 small, yellowish
spots along base and a black pitatbasal angles. Mesosternal
carina (Fig. 104) very low, much lower than thickness of
Zndrostral segmentin lateral view, Hemelytra: corjum dull
greerl, immaculate; membrane transiucent, with veins ob-
scure. Legs largely greenish; proximal half of femora and
midportion of tibiae often yellowish or brownish-green.

Abdomen. Connexivum yellowish-green, distinctly
punctate. Yenter slightly paler than dorsal surface, almost
immacutaic cxcepl for black tips of posterolateral angles of
segments, frequently yellowish around coxae and base of
venter; venlral spine feeble, reduced to a low bump.

Genitalia, Male: pygophore (Fig. 112) with lateral lobes
strongly arcuate, thick, slightly produced laterally, their
cuter margin sinuale, their inner margin with a tubercle-
like proluberance; venwal rim with a shallow, square
depression at middle, and at inner margin with a shallow,
arcuate median depression and a small, triangular protu-
berance on either side; clasper (Fig. 113) with visible

portion of head somewhat triangular, and eclal edge sinuale,
denticulate. Female: 1st gonocoxae (Fig. 121) regularly
convex, with posterior marging slightly concave; para-
tergites 9 with edges sinuate, reaching well beyond stemite
10 but not to tip of abdomen.

Body length: male 12.56-15.63 {14.52) mm; fernale
13.60-16.87 (15.47) mm. Humeral width: male 7.35-8.92
(8.11); fernale 7.58-9.31 (8.55) mm.

Other characters as in generic deseription.

Last-instar nymph (Fig. 30). Head. Dorsal surface green,
narrowly outlined in black, sometimes hlack at base; ven-
tral surface yellowish-green. Antennal segments 1 and 2
yellowish-green, olten with a pink tinge; apex of segment
2 and entire segments 3 and 4 blackish. Rostrum yellowish-
green, darkening apically.

Thorax, Nota green, narrowly outlined in black, tinged
with reddish along outer margins of pronotum and meso-
thoracic wing pads; a transverse series of dark brown or
black spots across disc of pronotum and mesonotum, and
blackish longitudinal marks on mesothoracic wing pads,
Mesothoracic wing pads extending onto 3rd abdominal
segment. Ventral surface yellowish-green, withalongitud-
nal line of blackish spots next to coxae. Femora vellowish-
green, sometimes inflscate at tip; tibiae brownish, often
linged with pink, darker at base and apex; tarsi black.

Abdomen. Terga brownish-yellow or greemish, often
with a pink tinge, with small, dark punctures on either side
of midline; large, darkly outlined pink spots on lateral
borders of sagments; often with white spots, 1 beside each
pink spotand in 2 rows along midline; tergum 3 with a thin,
elongate, dark median plate on posterior margin; terga 4
and 5 with a larger median plate on posterior margin;
tergum 7 with 2 small median plate; tergum 8 with 2 dark,
sometimes pink, oflen fused plates on cither side of middle.
Venter brownish-yellow or green, often tinged with pink,
with scatlered minuie brown punctures; a large, darkly
outlined pink spoton lateral borders of segments. Spiracles
aullined in black; trichobothrial outline concelorous with
surroundings.

Body length: 10.01-11.74 mm.

Note: pinkish, orange, and white marks tend to lade 1o
dull yetlowish on dried specimens.

Type data. “Probubly in the collection of the Linnean
Society of London” (Gross 1976).

Material examined. 262 non-type examples (109 males,
113 females, 40 nymphs).

Geographical distribution (Map 16). North L. AK. Auck-
land {LUNZ). Bethells; Te Henga Reserve (NZAC); Matuku
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Reserve (NZAC). Ellerslie (UCNZ). Mt Albert (NZAC).
Noises Is, Maria I, (Ruapuke 1) (NZAC). Owairaka
(NZAC), Point Chevalier (AMNZ). Takapuna (NZAC).
Tiritiri Matangi I. {MONZ). Titirangi (NZAC). Waiheke
1., Onetangi Reserve (NZAC). Watlle Bay (NZAC). BP. L.
Rotorua, Mokoia [, (FRNZ). Tauranga (LUNZ). Waireka
(FRNZ). Whakatane (NZAC). CL. Amodeo Bay (NZAC).
Coromandel (NZAC). Liule Barrier 1., caretaker’s garden
{NZAC)Y. Mt Moehau, track o (LUNZ). GB. Gisborne
(UCNZ). Ngatapa (UCNZ). Whatatuw (NZAC). HB. Capc
Kidnappers (NZAC). Hawkes Bay Forest (FRNZ). Tangoio
{FRNZ). ND. Bay of Islands (NZAC). Cavalli Is,
Motukawanuil , (NZAC), Kaitaia (NZAC), Kamo (NZAC).
Kawakawa (LUNZ). Kawerua, beach (LUNZ). Kerikeri
(LUNZ). Leigh (NZAC). Mangamuka Hills (AMNZ).
Mokohinau . (NZAC). Northland (LUNZ). OmahutaS.F,,
Kauri Sanciuary (NZAC). Paihia (FRNZ). Pakaruka
(NZAC). Parengarenga Harbour (NZAC). Peria (NZAC).
Poor Knighis Is, Acrangi [, (NZAC). Puketona (NZAC).
TePakiStm (LUNZ). Tumkaka, 2km W (NZAC). Waitangi
(NZAC). TK. Mahoenui (NZAC). New Plymouth(NZAC).
TO, Tavmarunui (FRNZ). Wall (UCNZ). W1 Wanganui
{(MONZ), Castlecliff (OMNZ). Palmerston North(NZAC),
Manawatu R. (UCNZ). WN. Petone (LUNZ). Stokes Val-
ley (MONZ), Wellington (MONZ). WO. Oparan (UCNZ).
Te Kuiti (NZAC).

South I. KA. Conway Flat (LUNZ). Mt Fyffe (UCNZ).
Qaro (LUNZ). MC. Canterbury (NZAC). Christchuwrch
(NZAC). NN. Brightwater (NZAC). Ligar Bay (UCNZ),
Maital Y1y (UCNZ). Nelson (LUNZ, UCNZ}. Puponga,
Farm Park (LUNZ). Stoke (UCNZ). §D. Moenui Bay
(UCNZ).

Offshore Islands. Kermadec Is, Raoul 1. (MONZ),

Bioecology. Only a summary {tom the extensive literature
on this cosmapolitan pest can be presented here. Most of
the informarion on New Zealand has been well summarised
by Allan (1976), and extensive bibliographies are given by
Dewitt & Godfrey (1972) and Ramsay & Crosby (1992).
Additional information can be sought in Jones (1988),
Todd (1989), Cameron {(1989), and Clarke (1992).

HagrrraT. Infests a considerable range of economically
important plants. New Zealand literawre (Allan 1976,
Cumber 1949, Everett 1958) commonly records beans,
capsicum, cormn, peas, lomatoes, passionfruit, and tamaritios.
Also on other vegetables, including brassicas, polatocs,
pumpkin, and silver-beet (Cameron 1989).

ALTITUDINAL RaNGL. Coastal lowlands to lower montane
zone.

SeasorarITy, Phenological trends: see Fig, 133, All life
stages found from December o May (Allan 1976). Adults
apparently most abundant from February to April.

Eme nisTory. Life cycle: egg— 3 nymphal instars — aduli.
Mating oceurs in spring and summer, and ovipostion from
December to May. ‘Rafts” of 40-80 eggs glued to under-
side of leaves or other sheltered locations. Eggs hatch in
about 20 days, and nymphal instars develop in about 40-60
days durmg the most favourahle summer conditions, ai-
lowing at least 2 generations per year (Cumber 1949),
possibly 3 generations in warmer parts of the range.

OverwINTERING. Adults overwinter on a varlety of crop
plants and weeds.

Foon. Feeds on almost any plant from which it is able Lo
suck sap, i.e., from rnost fruits, developing seeds, stems,
and foliage.

E~ewmies. Predation not recorded in New Zealand, andno
indigenous parasitoids known (Cameron 19893, Several
biclogical control programmes have introduced scelionid
{Hymenoptera) and tachinid {Diptera) parasitoids. Numer-
ous attempls at chemical control are reported, bul recom-
mendations for this type of control in New Zealand are few.,

Dispersal power. An active flier that may travel consider-
able distances. Atracted to artificial light.

Fconomic importance. The most noxious pentatomid in
New Zealand. A sporadicpestin warmer areas, particularly
Auckland, Bay of Plenty, and Northland (Cameron 1989},
In Northiand, at one time a severe pest on almost any kind
of vegetables, as well as tumarillos and peaches (Everert
1958). Plant damage has declined over the years {Cumber
1964), and remains sporadic {Cameron 1989).

Remarks. Nezara viridula was (irst recorded in New
Zealand in 1944 (Cumber 1949). Tts subsequent spread
throughout the North [sland and to Marlborough and
Nelson is described in detail by Everett (1958).

Genus Glaucias Kirkaldy

Zangis Stil, 1867: 514,

Amblybelus Stal, 1876. 93 (noL Montrouzier).

Glaucias Kirkaldy, 1908: 124 (new name). Type specics
Rhaphigaster amyoti Dallas, 1851: 278, by designa-
tion of Kirkaldy (1909¢).

Description. Body broadly elliptical, shining green,

Head narrowly rounded apically; disc flattened;
anteocular margins slightly concave in proximal half:
juga subequal in length to tylus. Antennae 3-segmented.
Rostrum reaching slightly beyond hind coxae.

Thorax. Pronotum: disc slightly undulant; anterolateral
margins nearly straight or slightly convex, Mesostemnal
carina low. Hemelytra surpassing tip of abdomen.
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Abdomen. Posterolateral angles of connexival segments
squarish, tipped with blackish.

Remarks. Ranges from India eastwards through Australia
and Polynesia (Ruckes 1963), Glaucias amyeti is indig-
enous o New Zealand, but also oceurs in Avstralia.

Glaucias amyoti (Dallas)
Fig. 18,31,33,34, 102, 114, 115, 122, 134; Map 17}

amyoti Dallas, 1851: 278 (Rhaphigaster). St 1867: 93
(Zangis). Kirkaldy 1908: 124 (Glaucias).

Adult (Fig. 18). Body shining green, with punctures evern,
separated by at least their own width, and shallow except
on head, which is impunctate and appears transversely
rugulose,

Head shorter than its widih through eyes. Anlennal
segments green; segment 2 much shorter than scgment 3.
Eyes protruding laterally from anteocular margin by less
than half their width.

Thorax. Pronotum: calli concolorous with remainder
of dise; anterolaleral margins with a thick, yellowish,
mpunetate band from base to apex; humeri acutely rounded.
Scutellurn unilormly green, rather broadly rounded apicaliy.
Height of mesasternal carina comparable 10 thickness of
2nd rostral segment in lateral view, Hemelytra: conum
shining green, immaculate; membrane translucent, with
veins obscure. Legs green, impunciate.

Abdomen, Copnexivum yellowish-green, almost
impunctate. Venier slightly paler than dorsal surface, im-
maculate excepl for black tips of posterolateral angles,
ventral spine acute, short, hardly reaching hind coxac.

Genitalia. Male: pygophore (Fig. 114) in caudal view
with lateral lobes strongly arcuate and thick, scarcely
produced Taterally, their inner margin bearing a large,
squarish promberance; inner margin of ventral rim with a
deep, V-shaped median depression and an acule, triangnlar
protuberance on etther side; a pair of triangular parandria
on inner lateral walls; clasper (Fig. 115) with visible
portion of head acuminate, ectal surface denticulate. Fem-
ale: 1st gonocoxac {(Fig. 122) with surface and posterior
margin convex; paratergites 9 broadly rounded apically,
reaching or slightly surpassing tip of abdomen.

Body length: male 13.50~15.84 (15.05) mm; female
13.50-15.90(15.12) mm, Humeral width: male 7.75-8.86
(8.27) mm; female 8.13-9.05 (8.05) mm.

All other characters as in generic description,

Last-instar nymph (Fig. 31). Head amber, outlined in
black dorsally and ventrally. Antennal segments black:

segment 1 and base of segment 2 sometimes amber. Ros-
trwm amber, darkening apically.

Thorax. Nota amber, heavily marked with black along
margins, ondisc of pronotum, andin a Y-shaped patlern on
mcsothoracic wing pads; pronotum paler at sides,
Mesothoracic wing pads extending onto 3rd abdominal
segmenl. Ventral surface yellowish-orange to amber, often
tinged with greenish; pleura somewhat darker than sterna.
Femora dark amber or blackish; tibiae and tarsi often
darker than femora.

Abdomen. Terga yellowish, often tinged with greenish
{live specimens); an eblong dark amber or blackish spol on
lateral borders of segments; tergum 3 with a thin, elongate,
blackish median plate on posterior margin; terga 4 and 5
with a larger median plate on posterior margin; tergum 7
with a small, sometimes evancescent median plate; tergum
B wilh a very small plate on either side of middle. Venter
yellowish, tinged with orange or greenish, slightly infuscate
at midline; an oblong, dark amber spoton lateral bordersof
segmernls. Spiracular outline concolorous with surround-
mgs; trichobothria outlined in black.

Body length: 8.06-10.18 mun.

Type data. Type material probably in BMNH.

Material examined. 146 non-Lype examples (60 males, 67
females, 19 nymphs).

Geographicaldistribution (Map 17). North L. AK. Auck-
land (NZAC). Avondale (NZAC). Clevedon (AMNZ).
Dargaville (Myers 1926). Henderson (NZAC). Howick,
beach (AMNZ). Kauri Gully (Stoner 1924). Kelston
(NZAC). Mangere (NZAC). Mt Albert (NZAC). Noises Is
(NZAC): Motuhoropapa . (AMNZ), near hut (NZAC),
snail flat(NZAC); Otata L (AMNZ). One Tree Hill (AMNZ).
Ponsonby (NZAC). Rangitoto I. (NZAC). Riverhead S.F.
(FRNZ). Titirangi (NZAC). Wailakere Ra. (NZACH.
Whangaparaoa (AMNZ). Woaodhill (FRNZ). Waiheke [.,
Onctangi Reserve (NZAC). BP. Matakanal. (FRNZ). CL.
Kauacranga (NZAC). Linle Barrier 1. (MONZ). Mercury
Is: Double [ (Moturehu) (MONZ)Y; Red Mercury L. (Moced
& Meads 1987a). Te Kouma {AMNZ). GI. Gisbome
(NZAC) NI, Hen 1 { AMNZ). Kerikeri (NZAC). Onerahi
(MONZ). Pathia (NZAC). Whale L (AMNZ). Whangarei
{MONZ). WN. Orongorongo ¥y (Moecd & Mceads 1987h),

South I. NN. Nelson (MONZ, NZAC), Cawthron Park
(NZAC). SD. Bluminc T, (Moced & Mcads 19874). French
Pass (Kirkaldy 19089b). Pickersgill 1. (Moeed & Meads
19&7a). Ship Cove (NZAC).

Offshore islands. Kermadec [s (MONZ).

Bioecology. Hanrat. Closely associated with planis of the
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genus Coprosma, especially O macrocarpa and C. robusta,
and to a smaller exlent Pittosporum. Also found on
Geniostoma sp., Myrsine australis, and Vitex Iucens, and
morerarely onPassiflora edulis, P. motlissime, and Sofanum
aviculare (berries). Literature records: Coprosma robusta,
Pittosporum colensol, and Psendopanax arboreum (Myers
1928). According to Myers, Coprosma berries seem (o be
the chief attraction since more specimens can be found on
female than male plants.

ALTITUDINAL RANGE. Coastal lowlands to lower montane
one.

SceasonaLTy. Phenological wrends: see Fig. 134, Adulis
collected in all months except July, bul apparently most
abundant in March. Eggs and all nymphal instars found in
late January (CL). Early instars collected in January (CL)
and February (NN, SD), 4th instars in Janvary (CL),
Febrvary (NN), March {(GR), and April {NN), and 5th
instars in January (CL}, February, and April (AK). Myers
(1926) found eggs and all nymphal instars in December
and February, and collected a late instar in March.

Lot mstory. Information can be lound in Myers (1926).
Lilc cycle: egg — 5 nymphal instars — adult, The cgg,
harching, and instars 1-5 have been described by Myers
{1926), and the egg mass by Cumber (1964). Brien et al.
(1955) dealt with the morphology of two nymphal mstars.
Bevelopment of the cgg and nymphs has been siudied
by Myers (1926). Mating occurs m sprinyg. Apparently
univeltine (perhaps also hivoltine in the northern part of
its range). Bred from nymphs on sow thisile. Reproduces
and develops nawrally on Coprosma robusta.

OvrpostTION. Batches of 12-14 close-sct, beige eggs
collected on underside of Coprosma robusta leaves {(CL).
Literature reports: eggs laid in a batch of 14 arranged
irregularly, but afleuching, onupper surface of aCopraosma
robustaleaf near Up, another atiranged more regularly near
basc of a small leaf, and a third deposited fairly regularly
near base of a large leaf (Myers 1926). Other egg masses
found on upper surlace of Pittosporum leaves, probably P.
colensoi [AK] (Myers 1926), on Coprosma sp. {Cumber
1964), and on leaves on C. robusta in December [ND]
{Mycrs 1926).

OvErwiniirinG. Believed to overwinter as an adult.

Foop. Late-inslar nymphs observed with the beak in-
serted through leaf and fruit tssues of Coprosma robusta
(CL). Individuals allegedly attacking banana passionfruit
(AK) and passionlruit (ND}) have been collected. Preda-
tion: anymph was observed preying on another undergoing
ecdysis {Myers 1926); and nymphs and adults have been
reported [ceding on pear-slug, Cafiroa limacina (= C.
cerasi) (Gourlay 1930).

Enrames. Ficld and experimental evidence suggest that
oggs are parasitised by Asoleus (= Trissolcuy) basalis and

by an indigenous specics of Avolous (Microphanurus) (=
Trissolcus) referred 1o as “species N by Cumber (1964).

Dispersal power. Adults fully winged. Onc adultcollected
at artifictal light in an area with heavily [ruiting Coprosma
robusta, and in March one flew into a ighted room atnight
{AK] (Myers 1926).

Economic impartance. NoL observed to pay any allenlion
to fruit or fruit trees of economic importance.

Biodiversity and conservation. An indigenous specics
closely associated with indigenous species of plants, and
although not rare apparcatly abundant only locally.

Remarks. Records do not suggest a [irst amival of 6.
amyvoti in New Zealand, and it is apparently wuly indig-
£T10US.

Previous workers have attributed Glaucias amyotito A,
While in Dallas (1851). Tn this latter work, however, the
species Rhaphigasier anyotiis said 0 have been deseribed
originally as Nezara amyoti hy A. White in "The Zoology
of the voyage of HM.5, Erebus & Terror,” but there is no
such description in that work, Nezaraq amyoti apparently
was a manuscript name of A, White, intended for publica-
nonin “Zool. Ercbus & Terror.” Tobe available, every new
scientific name published before 1931 must satisfy Arti-
cles 11 and 12 of the ‘International Code of Zoological
Nomenclature,” and must be accompanted by a deseription
or a definition of the taxon that it denotes, or by an
indication, From the publication date, 1874, of *Zool.
Erebus & Terror,” the fact that no description appears in i,
arid that A. White clearly did not mtend o describe the new
specics in Dallas (1851), T conclude that the description
provided by Dallas (1851) on page 278 conslitules the
original description of this species, and that Glaucias
amyoti should be attributed to Dallas, not to A. White.

Genus Cuspicona Dallas

Cuspicona Dallas, 1851: 296. Type species Rhynchocoris
thoracica Westwood, 1837 30, by designation of
Kirkaldy (1909¢).

Deseription. Body somewhat kite-shaped, in life greenish
fading o yellowish or yellowish-brown.

Head narrowly rounded apically; dise flatlened or some-
what convex; anteocular margins nearly straight or rather
sinuate; juga subequal in length to tylus. Eyes rather -
angular, touching anterior margin of pronotum. Antennae
S-segmented. Rostrum reaching well beyond hind coxae.
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Thorax. Pronotum: anterolateral margins straight or
very slightly concave; humeri acute, often produced into a
cenical or spinous process. Mesosternal carina well devel-
oped, rather wide, ils veniral surface only genlly sinuate,
and apically not or hardly surpassing middle coxae (Fig.
105). Hemelytra aitaining or surpassing tip of abdomen.

Abdomen, Posterolateral angles of connexival segments
often in the form of black-tipped spines.

Remarks. This genus is divided up into several groups of
species. About 20 species are known in Australia, of which
C. simplex occurs in New Zcaland. Its range extends to
Norfolk Island, New Caledonia, the New Hebrides, New
Guinca, Indonesia, and the Philippines. Species of Cuspi-
cona ocourring in Australia and nearby island areas are
described in Gross (19754, 1976).

Cuspicona simplex Walker
Fig. 19,32, 105, 116, 117, 123, 135; Map 18

simplex Walker, 1867: 388 (Cuspicona).
virescens Tryon, 1889: 189 (Cuspicona) (not Westwood,
not Dallas).

Adult (Fig. 19). Body bright green in life, fading to yellow
or yellowish-brown in preserved specimens; dorsal pune-
tures cven and finc exceptonhead, which appears rugulose.

Head shorter than its width through cyes. Antennal
segments yellowish, often tinged with orange; segments 2
and 3 subequal. Rostrum reaching well beyond hind coxae.

Thorax. Pronotlum: disc rather flat on anterior lobe,
slightly convex on posterior lobe; calli concolorous with
remainder of pronotum; humeri triangular, acute, pro-
duced into a conical or spinous process (in New Zealand).
Scutellum acutely rounded apically, concolorous with ad-
jacentcoria. Hemelytra attaining or surpassing tip of abdo-
men; corium dull green; membrane translucent, sometimes
dusky, with veins clear, not contrasling with membrane.
Legs yellowish, immaculate.

Abdomen. Comnexivum ¢lear yellowish; posterolateral
angles of segments in the form of small, black-tipped
spines (New Zealand). Venter yellowish, mostly immacu-
late; ventral spine small, acute, barely reaching hind coxae.

Genitalia. Male pygophore (Fig. 116} in caudal view
with latera] lobes triangular, shightly produced laterally;
outer margin of ventral rim produced caudally, with a
rectangular noich on either side; inner margin of ventral
ritn regularly arched, without a visible median depression;
clasper (Fig. 117) with visible portion of head rectangular.
Female: 1st gonocoxac convex, with posterior margin
deeply notched; paratergites 9 acutely rounded apically,
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short, barely reaching beyond sternite 10 (Fig. 123),
Bedy length: male 8.25-10.38 (9.17) mm; female 8 62—
10.40 (9.52) mm. Homeral width: male 5.39-6.73 (6.11)
mm; female 5.50-6.73 (6.04) mm.
Other characters as in generic description.

Last-instar nymph (Fig. 32). Head. Dorsal surface green,
with reddish-brown punctures and blackish margins; ven-
tral surface pale green. Antennal segments 1, 2, and 3
translucent pale brown; distal half of segment 4 black.
Rostrum pale green, darkening apically.

Thorax, Nota pale green, with brown punctures; sides of
prenotum pale brown overlaid by heavier puncturation.
Mesothoracic wing pads extending beyond middle of 3rd
abdominal segment. Metathoracic wing pads with a black
spot showing along distal third ol inner margin of
mesothoracic wing pads. Veniral surface pale green;
intersegmental sutures darker, sometimes blackish. Femora
and tibiae pale brown; tarsi pale brown, with middle
segmenl often dark brown.

Abdomen. Terga pale green with scattered brown punc-
tures, these becoming darker and heavier around posterior
margins of terga 3-5; lateral margins of segments outlined
in black; a pale brown bloich on lateral borders of seg-
ments. Venter pale green, often tinged with reddish; a pale
brown to amber blotch on laleral borders of segments,
Spiracles and trichobothria faintly cutlined in pale brown,

Body length: 6.57-7.01 mm.

Type data.“The holotype is a[malc] specimen bearing the
information ‘South Australia, presented R, Bakewell” and
is located in the British Museum (Natwral History), Lon-
don” (Gross 1975a).

Material examined. 156 non-type examples (63 males, 81
females, 12 nymphs).

Geographical distribution (Map 18). NorthI. AK. Auck-

land (AMNZ). Greenlane (NZAC), Grey Lynn (AMNZ).
Kaipara Head, S (AMNZ). Mt Albert (NZAC). Noises Is,
Ouata 1. (NZAC). Owairaka {AMNZ). Parncll {AMNZ),
Pukekohe (NZAC). Remuera (MONZ). Sandringham
{AMNZ). Takapuna (AMNZ). Titirangi ( AMNZ). Waihcke
1, (NZAC), Onctangi Reserve (NZAC). Wainku (FRNZ).
Wattle Bay (NZAC). Woodhill (FRNZ). BP. Mt Maunganui
(NZAC). Mt Te Aroha (NZAC). Ohope (NZAC). Opouiki
(NZAC). Rotochu S.F. (FRNZ). Rotorua (FRNZ). BB/TO.
Murupara (FRNZ). CL. Kauaeranga (FRNZ). Liitle Bar-
rier 1. (NZAC). Thumes (NZAC). GB. Wairoa (NZAC).
HB. Havelock North (UCN7Z). Hawkes Bay (FRNZ).
Waipawa (NZAC). Wallingford (NZAC). KA. Blue Duck
Stm (UCNZ), Qaro (LUNZ). ND. [H]Okianga (Spiller &



Turbott 1944). Omahuta {(FRNZ). Paihia (FRNZ). TO. Mt
Ruapchu (AMNZ), lower Tama L. (AMNZ), Taupo
(NZAC). Waipawa(NZAC). TK.New Plymouth (NZAC),
Frankleigh Park (AMNZ). Tikorangi (NZAC). WL
Ashhurst (NZAQC). Bulls (FRNZ), Palmerston Notrth
(FRNZ). Wanganui (NZAC). WN, Easthourne (MONZ).
Karori (MONZ). Packakariki, near beach (MONZ), Wel-
lington (MONZ). WO. Morrimsville (AMNZ). Te Awamutu
(NZAQ).

South I. BR. Punakaiki (LUNZ), Bullock Ck (LUNZ).
MC. Banks Peninsula, Sugarloaf §,R. (UCNZ). Cashmere
(UCNZ). Tai Tapu (UCNZ). NC. Rangiora, Ashley R,
(UCNZ). NN. Collingwood (NZAC). Farewell Spit, light-
house (LUNZ). Kaiteriteri{UCNZ). Nelson (NZAC). Pretty
Bridge Vly (NZAC). Puponga, Farm Park (LUNZ). SD.
Ship Cove (NZAC).

Offshore islands. Kermadee Ts: Meyer [ (NZAC),
Racul 1. (MONZ), Blue Lake (NZAC). Three Kings Is:
South West I. (AMNZ); Point Howard (Woodward 1954).

Bioecology. HarrraT. Srongly associated with solanaceous
plants, especially the genus Solanum itself. Collecting
records include mainly potatoes, tomaloes, and wild io-
bacco, with Solanum aviculare and §. nigrum. Recorded
occasionally on grape vine, mangels, Ranunculus sp.,
Ribes rubrum, runner beans, silver beet, and on grasscs,
e.g., in gardens and swamps; alse indoors, or in the sun on
walls and other objects around habitations. Literature re-
porls: Lycopersicon lycopersicum (= L. esculentuwm) and
Solanum sodomaeum (= 8. linnaeanum) (Spiller & Turbott
1944), cape gooscberry (Helson 1952), mixed growth of
Solanum nigrum and §. aviculare (Woodward 1954), and
mangels (Evles 1960).

ALTITUDINAL RANGE. Coastal lowlands to montane zone.

SeasonaLiTy. Phenological trends: see Fig. 135, Adults
collected in all months except August, but apparently most
abundant in November and from January to March. Eggs
found in February (Valentine 1964). Early instars (NN),
4th mstars (NN, W}, and 5th instars (NN) collecled in
February.

Lrx vistory. Life cvcle: egg — Snymphal instars — adult,
Development has been studied in Australia; the egg and
egg-hatch (14 eggs) were described and the five nymphal
instars were measured, diagnosed, and illustraled by
McDonald & Grigg (1980), who also studied egg micro-
sculpture using SEM technology. Mating occurs in spring.
Apparently univolline, but possibly bivolline in warmer
parts of its range. In New South Wales there may be 2 or 3
generations per summer (McDonald & Grigg 1930).

REARING, In Australia reared on Solanum nigrum under
controlled and uncontrolled conditions of temperature and
daylength {McDonald & Grigg 1980).

OvERWINTERING, Apparently overwinters as an adult, In
Australia, overwintering adults shelter at base of plants in
grass or loose soil (McDonald & Grigg 1980).

Foop. Observed atlacking tomatoes as they change col-
our (Spiiler & Turbett 1944), and other selanaceous plants.

Expmits. A dead adult collecled in a spider web in
November (AK). In the laboratory, eggs parasitised by
an indigenous species of Asolcus (Microphanurus)
(=Trissolcusy and A. (M.) basalis (=Trissolcus basalis),
Cumber (1964) gave morphological and biological charac-
ters [or these scelionids. Eggs collecied in the field were
also parasitised by these 2 scelionid species (Cumber 1964,
Valentine 1964).

" Acrnvry. Collected by sweeping [ems at night in Octo-
.ber (BP).

Dispersal power. Adults [ully winged. Evidence of flight
is provided by collection at anificial light (February, NN)
and indoors (April, NN).

Economic impoertance. Noxious 1o solanaccous plants.
Biodiversity and conservation. An introduced pest.

Remarks. C. simplex is believed to have been introduced
from Australia in the 1940s. Historical notes can be found
in Eyles (1960).
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APPENDIX A: Glossary of techhical terms

abdomen - 3rd and posterior division of the insect body
acuminate - tapering to a long point

angle - a region of the body where two edges or surfaces
meet

anteocular margin - margin of head in front of cycs

anterior lobe - anterior part of prononum, nsually mostof
arca in (ront of humeri

anterolateral - localed anteriorly and to the side

anterolateral angles - angles formed by front and lateral
margins of pronotum

anterofateral margins - lateral margins ol pronotum in
{ront of humeri

apex (plural: apices) - end of any siructure away from its
point of attachment

auricle - a Iobe or structure resembling a small ear, in
pentalomoids associated with external opening of
molathoracic scent gland

basal - at or puriaiming to the base (cf. "apical’)

base - that part of any structure ncarest Lo ils point of
altachment

bifurcate - forked, branching into two

binecology - study of living organisms in relation o the
totality of their environment

huccula (plural: bucculae) - more or less elevated ridge or
plate on underside of head, on either side of rostrum

calloused - furnished with hard lumps or swellings of the
cuticle

caltus (plural: calli) - a thick, swollen lump or raised spol
on dorsal surface of pronelum

caudal - of or pertaining to the tail, or anal end of body

clavus - sharply pointed triangular subdivision ol thick-
ened section of hemelytron, next o scutellum

clasper - each of a pair of appendages siluated in male
genital capsule (pygophore), on sides of 9th abdominal
segment laleral to acdeagus (penis)

clypeus - middle part of head behind and between juga

connexivum - prominent, more ot less {lattencd laicral
margin of abdomen, at juncture of dorsal and ventral
selerites (henee ‘connexival segment”)
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corfum (adj. “corial’) - portion of thickened baszl part of
hemelytron, at rest lying exterior to clavus, forming outer
front part of hemelytron and cxtending as far as membrane

coxa (plural: coxae) - basal segment of leg, articulating
with body

crennlation - small, evenly rounded, rather deeply carved
scallops

declivous - sloping downwards

depression - a hollow or low place on a surface

disc (adj. ‘discal”) - central upper surface of any structure
distal - away from base or origin {cf. *proximal’}
dorsocaudal - towards the upper hind end

dusky - somewhal darkened

ectal - ourward-facing (cf. ‘ental,” inward-facing)

endemic {of a taxon or taxonomic group) - restricted Lo a
given geographical arca

femur (plural: femora) - 3rd and usually stoutest leg
scgment, bearing the tibia at its apex

fore - anterior

genitalia - structurcs involved in copulation, fertilisation,
and in1 females oviposition

gonocoxae, 1st - paired articulated plates on female 8th
laterolergites, carrying laterally the 1st valvulac (terminal
portions of outer blade on either side of ovipositor)

hemelytron (plural: hemelytra) - anterior wing of Hetero-
ptera, with proximal part normally more or less hardened
and coriaceous, and distal part entirely membranous

host plant - plant on which an organism breeds and
develops

humerus (plural: humeri) - shoulder; in Heteropiers,
posterolateral angle of pronotum

impunctate - without punctures or puncturation
incisure - impressed line marking junction of 2 segments
tndigenuus - native (g.v.}

infuscate - smoky grey-brown with a blackish tinge

Jugum (plural: juga) - lateral lobe of head at either side of
tylus (cf. ‘clypeus’)
laterotergites, 8th - sclerites formed by ventrolateral
folding ol sides of tergum 8, on which gonocoxac articulate
{syn. ‘paratergites’)

maculation - patiern of marks or spols

maxillary plate process - prolongation of maxillary plate
{region of head between juga and bucculac)

medial - near or including the middle
median - in or at the middle

melanic - with an cxceptional development of dark pig-
mentation in the culicle, resulting in dark ndividuals (n.
‘melanism’)

membrane - thin tissue forming distal part of hemelytra

mesosternal carina - elevated keel or ridge along midline
of mesosternom

mesosternum - lower (ventral) surface of mesothorax

mesothoracic wing pads - encased, undeveloped anterior
wings of nymphs, apparent behind thorax as 2 flattish
strucrures

mesothorax - 2nd or middle scgment of thorax, bearing
middle pair of legs and hemelytra

metathoracic scent gland opening - orificeonmetathorax
through which secretion from an intemal scent gland
CSCRPCS

midlaterally - hallway towards or along the side

maottled - marked with blowhes, sireaks, and spots of
different colours

native (n.)- anoriginal or indigenous inhabitant of ategion
notum (plural: nota) - lergum of a thoracic segment

ocellus (plural: ocelh) - simple eve, usually present and
{requently 2 in number in Heteroptera

parandrium (plural: parandria) - inmale Heteroptera, one
of a pair of expansions of external wall of pygophore in
lalcroventral position

parasite - an organism living on or within another, from
which it derives sustenance and protection withoul making
compensation

parasitoid - parasitic insect that lives in or on a host and
kills the host as a consequence of its own development

paratergite(s) - sclerite{s) formed by venirolateral folding
of sides of tergum, especially of tergum 8 and 9, on which
gonocoxae ariiculate

phenology - (study of} relalionship beiween climate and
periodic occurrences in nature, sich as development of
various lifc stages

55—




plate - any broad, flattened, hardened piece of cuticle

pleuron (plural: pleura) - lateral region of any body seg-
menl

posterior fobe - posterior part ol pronotum, usually mosl
of area behind humeri

posterolateral - towards the rear and side

proctiger - abdeminal segment 10, surrounding the
mvagmated 9th segment

pronotum - dorsal surface of prothorax

prosternum - Jower (ventral) surface of prothorax
prothorax - 1st segment of thorax, bearing lorelegs
protuberance - any cxcrescence ahove the hody surlace
proximal - lowards hase or otigin (cf. *distal’)
pubescence - filmy covering of solt, short hairs

puncturation - pattern of small pits or punclures on the
cuticle

puncture - small impression on the cuticle

py¥gophore - strongly sclerotised 9th abdominal segment,
appearing as a double-sided box more or less open dorsally
and posteriorly, containing male genitalia

rectilinear - in the form of a straight line
reflexed - bent upwards or backwards
rostrum - beak; extended mouthparts
rugulose - minutely wrinkled

selerotised - hardened (1hrough sclerotisation)

scutellum - dorsal, more or less lriangular part of
mesothorax, usually between bases of hemelytra

seasonality - occurrence and relative abundance of various
Iife stages according to regularly recurring divisions of the
year

sinuate - wavy

smooth - having no roughness ot projections that can be
seen or felt

species (in this work) - populations with a commeon hered-
ity; groups of actually or potentially interbreeding

populations which are reproductively isolated from other
such groups

spiracle - cxtemal opening of tracheal system

sternum (plural: sterna) - entire veniral surface of a hody
segment

subdepressed - slightly depressed, or less than depressed
(ol a surlace)

subspecies (in this work) - geographically defined
aggregate(s) of local populations differing demonstrably
from other such subdivisions ol a species

subovate - not quite egg-shaped

tarsus (plural: tarsi) - (inal leg segment, attached to apex
of tibia; consisting of 2 or 3 segments in Pentatomoides

tawny - brownish-yellow
tergom - dorsal sclerotised surface of a body segment

terminalia - terminal abdominal segments (and their parts),
modified 1o form genital segments

thorax - 2nd of the 3 main divisions of inscct body, bearing
wings and legs; divided into pro-, meso-, and metathorax

tibia (plural: tibiae) - segment of leg, between femur and
larsus

trapezilorm - in the shape of o trapezium, i.c., an irregular
4-sided Migure

trichobothrivm (plural: wichobothria) - spocialised slen-
det sensory scta(e) arising ftom spots, tubercles, or pits on
atdominal venter

tubercle - a small, knob-like or rounded promberance

tylus - distal part of clypens, margined laterally by deep
sutures separating i from juga; usually the anteriormost
structure glong midline in dorsal view

undulant - wavy

veins (of hemelytron) - sclerotised, tubular structures sup-
porting wing membrane

ventral spine - spine-like anterior projectionof 1st and 2nd
ventral segment, lying between or lowards coxace

venter - entire undersurface of abdomen
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APPENDIX B: Geographical co-ordinates of collection localities

Co-crdinates should be read as 00°00'S/000°00°E, unless otherwise specified. Two-lstter
area codes follow Crosby et al. (1976) — see map on p. 108. 'O’ denotes outlying islands.

Abut Head, WD, 4307/17015
Ahukawakawa Swamp, TK, 3915/
17403
Ahuriri and Coopers Knob S.R., MC,
4340/17237
Ahurini R, upper, OL, 4430/16945
Ahuriri Vly, OL, 4419/16939
Ailsa Pass, MK, 4454/16815
AKaroa, MC, 4349/17258
Akatarawa, WN, 4058/17506
Akatarawa Rd, WN, 4058/1 7506
Alex Knob, WD, 4326/17009
Alexandra, CO, 4515/16924
Amberey Beach, NC, 4310/17247
Amaodeo Bay, CL, 3640/17528
Anapai Bay, NN, 4048/17300
Anawhata, AK, 3655/17427
Aniseed Vly, NN, 4123/1730%2
Annesbrock, NN, 4118/17315
Aorangi L., ND, 3529/17444
Arahura Viy, WD, 4240/17101
Arrowtown, OL, 4459/16850
Arthurs Pass, NC, 4255/17133
Arthurs Pass N.P., NC, 4254/17141
Arthurs Pt, OL, 4459/18840
Ashburton, MC, 4354/17145
Ashhurst, WI, 4018/17545
Ashley Gorge, MC, 4314/17213
Ashley R., MC, 4307/17213
Atawhai, NN, 4114/17319
Auckland, AK, 3551/17448
Avalanche Basin, NC, 4257/17132
Avondale, AK, 3654/17442
Awakeri, BP, 3800/17653
Awakino, TK, 3839/17437
Awatere, GB, 374117821
Awatere R., MB, 4137/17410
Awatuna, WD, 4238/17104
Awatuna Rd, WD, 4238/17104
Ball Hut, MK, 4339/17010
Balmoral, AK, 3653/17445
Balmoral S.F., NC, 4250/17244
Bay of Islands, NDO, 351817404
Bealey, MC, 4301/17141
Bealey Viy, upper, NC, 4252/17135
Beaumant, SL, 4549/16833
Beaumeni S.F,, SL, 4554/168926
Beebys Knob, NN, 4144/17256
Belis Falls, TK, 3916/17403
Ben Lomand, CO, 44568/17030
Bendigo, CO, 4456/16520

Barnard Burn, FD, 445316735
Bethells, AK, 3653/17429
Betheils Rd, AK, 3655/17430
Bethells Res., AK, 3655/17430
Birdlings Fiat, MC, 4349/17242
Birkenhead, AK, 3649/17441
Black Birch Ra., MB, 4144/17350
Black Forest Stm, MK, 4425/17015
Bienheim, MB, 413017358

Blue Cliffs, SC, 4430/17058

Blue Duck Stm, KA, 4217/17346
Bluff, SL, 4636/16820

Boatmans Ck, BR, 4203/17154
Borland Burn, FD, 4546/16731
Borland Saddle, FD, 4542/16728
Boulder Lake, NN, 4054/17235
Bragg Bay, Sl, 4653/16808
Breaker Bay, WN, 4120/17450
Brighton, DN 4557/17020
Brightwater, NN, 4123/17308
Broad Bay, Sl, 455117037
Broadlands, TO, 3831/17620
Bromley, MC, 4332/17242
Brooklands, WN, 4324/17242
Rrooklyn, WN, 4118/17446
Browns Bay, AK, 3843/17445
Buller County, BR, 4220/17200
Bullock Ck, BR, 4206/17124
Bullock Ck, WD, 4328/16248
Bulls, Wi, 4011/17523

Burgess |, ND, 3554/175068
Butterfly Ck, WN, 4118/17454 .
Callaghans, WD, 4240/17109
Cambridge, WO, 3753/17528
Cameron Fiat, OL,4410/18920
Canavans Knob, WD, 4323/17010
Canterbury, NC/MC, 4330/17200
Cape Foulwind, BR, 414817128
Cape Kidnappers, HB, 3938/17705
Capleston, BR, 4204/1715
Carterton, WA, 410017533
Cashmere, MC, 4335/17238
Cashmere Hills, MC, 4335/17238
Cass, MC, 4302/17145
Castlecliff, W 3857/17459
Cavalli Is, ND, 3500/17356
Cave 3tm, MC, 4311/17144
Cawthron Park, NN, 4118/17317
Charleston, BR, 4201/17133
Charwell R., KA, 4230/17318
Chetwode s, 3D, 4054/17405
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Cheviot, NC, 4249/17318

Cheviot Hills, SL, 4238/16745
Christchurch, MC, 4330/17245
Clarence Bridge, KA, 4207/17354
Clarence R., MB, 4211/17243
Clevedon, AK, 3700/17501
Clifden Cave, SL, 4603/16743
Clifton, HB, 3838/17701

Clutha Vly, upper, CO, 4502/16915
Cobb H., NN, 4106/17235

Cobb Vly, NN, 4106/17235
Codfish 1., SI, 4647/16738

Colac Bay, SL, 4622/16752
Coldwater Hut, BR, 4152/17249
Collingwood, NN, 4041/17241
Conical Hills, 5L, 4603/16913
Conway Flat, KA, 4237/17328
Coopers Knob, MG, 4340/17237
Coromandel, CL, 3645/17530
Craigieburn F.P., MC, 4308/17143
Craigieburn Ra., MC, 4310/17140
Croesus Knob, BR, 4218/17123
Cromwell, CO, 4503/16313
Cromwell Gorge, CO, 4510/16818
Crooked R. S.R., BR, 4238/17135
Cuvier 1. {Repanga |.), CL, 3626/17546
D'Urville 1., SD, 4080/17350
Dansey Pass, CO, 4457/17022
Dargaville, ND, 3556/17352

Dart Hut, CL, 4431/16834
Dawsan Falls, TK, 3519/17406
Days Bay, WN, 4117/17454

Deep Cove, FD, 4528/18710
Denniston, NN, 4144/17148
Destruction Gully, AK, 3702/17432
Dobson R., MK, 4411/16852
Daolamaore Park, SL, 4804/16849
Doubte | (Moturehu), CL, 3638/17554
Doubtful Scund, FD, 45317/18855
Douglas Ck, WD, 4358/16820
Dumgree, MB, 4137/17400

Dun Min, NN, 4119/17320
Dundas Hut, WN, 4043/17528
Buredin, DN, 4553/17030
Douvauchelle, MC, 4345/17256
Easthourne, WN, 4118/17454
East Cape, GB, 3741/17833
Eilerslie, AK, 3654/17448

Eltham, TK, 3826/17418
Erewhon, MC, 4331/17052

Erua, TO, 3914/17524



Evans Ck, WD, 4307/17037
Eyrewell, NC, 4323/17218
Eyrewel|l 3.F., NC, 4325/17215
Fairdown, BR, 4144/17142
Farewell Spit, NN, 4031/17254
Field Hut, WN, 4056/17516
Fitzroy, TK, 3903/17406

Fletcher Ck, BR, 4159/17150
Flock House, Wi, 4016/17517
Flora Stm, NN, 4130/17242

Fox Glacier, WD, 4330/17007
Fox R., BR, 4203/17123

Faxton, W, 4029/17517

Franz Josef, WD 4325/17010
Frasers Gully, DN, 4513/16314
French Pass, S0, 4055/17350
Fringed Hill, NN, 4119/17318
Fuchsia Ck, BR, 4234/17112
Gertrude Saddie, FD, 4444/16801
Gitlespies Beach, WD, 4325/16849
Gisborne, GB, 3840/1 7801

Glen Eden, AK, 3655/17439
Glenbervie, ND, 3540/17421
Glenstrae, MC, 4232/17328
Galden Downs, NN, 4133/17253
Goldies Bush, AK, 3650/17428
Goldney Ridge, NG, 4254/17131
Goldsborough, WD, 4241/17107
Gordons Pyramid, NN, 4112/17241
Governors Bay, MC, 4328/17239
Grafton Gully, AK, 3652/17446
Great Barrier 1., CL, 3607/17530
Great |, O, 3410/17208

Great Maoss Swamp, CO, 4534/16956
Grebe R, FD, 4535/16722
Green Bay, AK, 3658/17441
Greenbills, FD, 4632/16818
Greenlane, AK, 3653/17447
Greenmeadows, HB, 3932/17651
Grey Lynn, AK, 3652/17444
Haast, WD, 4353/16903

Haast Pass Rd, WD, 4356/16905
Haldon, MK, 4420/17016
Halfmoon Bay, SI, 4654/16809
Halpin Ck, NC, 4258/17135
Halswell, MC, 4344/17235
Hamiltor, WO, 3747/17517
Hanmer, MB, 423217251
Hanmer S.F., MB, 4233/17253
Harihar, WD, 4308/17034
Hastings, HB, 3939/17651
Hzumoana, HB, 3936/17657
Haupiri Ra., NN, 4054/1723%
Havelock North, HB, 3840/17653
Hawdon R., NC, 4300/17145
Hawdon Shelter, NC, 4258/17145

Hawkdun Ra., GO, 4451/17001
Hawkes Bay, HB, 3830/17630
Hawkes Bay Forest, HB, 3828/17654
Headlong Pk, OL, 4432/16835
Hen ., ND, 3558/17443
Henderson, AK, 3653/17437
Herbert Pk S.R., MC, 4342/17245
Hicks Bay, BP, 3735/17817
Hikuai Settlement Rd, CL, 3704/17550
Hilltep, MC, 4345/17252
Himatangi, Wl, 4024/17518
Hochstetter S.F., BR, 4224/17135
Holly Hut, TK, 3916/17403
Hollyford Rd, OL, 4440/18810
Homer, FD, 4446/16759

Hooker Wiy, MK, 434317007
Hope, NN, 4121/17309

Hope R., BR/NC, 4236/17434
Haoroera, GB, 3738/17827
Horokaka, ND, 3552/17408
Horotiu, WO, 3742/17512
Houghton Bay, WN, 4121/17447
Houhora, ND, 344817308
Howick, AK, 3654/17457

Huia, AK, 3700/17434
Hurnterville, W, 3857/17534

ke 1, AK, 3641/17458
Invercargill, SL, 4625/16822

Irwell R., MG, 4345/17223

Island Ck, BR, 4149/17138
Johnsonvilie, WN, 4114/17448
Junction is, CL, 3814/17519
Kaeo, ND, 3506/17346
Kaiangaroa, RI, 3937/17559
Kaiapoi, NG, 4322/17239
Kaihoka Lakes, NN, 4034/17236
Kaihu Bush, ND, 3546/17342
Kaihu Wy, ND, 3557/17352
Kaikohe, ND, 3524/17348
Kaikoura, KA, 4224/17341
Kaikoura Peninsula, KA, 4226/17342
Kaimai Ra., BP, 3752/17556
Kaipara Head, AK, 3624/17408
Kaitaia, ND, 3507/17316
Kaiteriteri, NN, 4102/17301

Kaiti, GB, 3840/17802

Kaitoke, WN, 4105/17510
Kaituna, MC, 4347/17240
Kaituna R., TO, 3801/17620
Kaituna SR, MC, 4344/17242
Kaitura Vly, MC, 4345/17241
Kaituna Vly S.R., MG, 4344/17242
Kamo, ND, 3541/17418

Kapiro, NO, 3511/17355

Kapiti |, WN, 4051/17456

Karaka Bay, GB. 3821/17820
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Karamea, NN, 4115/17206

Karamea R., upper, NN, 4121/17226

Karamu Walkway, WO, 3748/17504

Karangahake Gorge, CL/BP, 3725/
17543

Karewa |., BP, 3732/17608

Karici, TO, 3827/17531

Karioitahi, AK, 3716/17441

Karori, WN, 4117/17444

Kavaeranga. CL, 3709/17536

Kaun Gully, AK, 3649/17442

Kawakawa, ND, 3455/17319

Kawarau Gorge, CO, 4502/16908

Kawatir, BR, 4142/17237

Kawerua, ND, 3538/17327

Kawhia, WO, 3804/17446

Kea Pt, MK, 4342/17004

Kelburn, WN, 4118/17445

Kelston, AK, 3654/17440

Kenepuru Sound, SD, 4110/17358

Kennedy Bay, ClL., 3641/17534

Kennedys Bush S5.R., MC, 4336/17237

Kerikeri, ND, 3514717357

.| Kermadec |s, O, 2816/17755

Khandaflah, WN, 4114/17448
Kinloch, OL, 3840/17555

Kirikiri Vly, CL, 3712/17534
Klondyke Cormer, NC, 4300/17135
Knobbly Ra., CO, 4526/16924
Kehaihai R., NN, 4107/17206
Komako, R, 4008/17554
Korokora, WN, 4113/17452
Kourawhero, AK, 3625/17436
Kumara, WD, 4234/17108
Kurow, SC, 4444/17028

. Coleridge, MC, 4320/17134

. Eflesmere, MC, 4347/17231

. Georgina, MC, 4318/17134
Hawea, OL, 4426/16914
Heron, MC, 4328117108

. Hochstetter, BR, 4227/17140
lanthe, WD, 4303/17037
_lanthe S.F., WD, 4259/17038
. Kirkpatrick, OL, 4500/16836
. Manapouri, FD, 4531/16719
. Mapourika, WD, 4318/17013
. Matheson, WD, 4327/16858
Ohau, MK, 4415/16549

. Orbell, 7D, 4517716740

. Otamangakau, TO, 3801/17538
. Paringa, WD, 4343/16925

. Pukaki, MK, 4405/17007

. Rotoiti, BP, 3802/1 7625

. Rotoroa, BR, 4149/17237

. Rotorua, BP, 3805/17617

. Sarah, MC, 430317147




L. Sylvester, NN, 4106/17238

L. Tarawera, BP, 3813/17624

L. Taupo, TO, 3854/17556

L. Tekapo, MK, 4352/17034

L. Tennyson, BR, 4212/17243

L. Tikitapu {Blue Lake}, BP, 3812/
17620

L. Waikaremoana, GB, 3846/17705

L. Wakatipu, OL, 4504/16840

L. Wanaka, OL, 4435/16855

Lady Alice |., ND, 3554/17444

Lady Lake, BR, 42236/17135

Lake County, OL, 4502/16840

Lee Vly, NN, 4124/17309

Lees Valley, NC, 4309/17212

Leeston, MC, 4346/17218

Leigh, AK, 3616/17450

Leith Saddle, DN, 4548/17031

Levin, WN, 4037/17517

Liebig Ra., MK, 4337/17021

Ligar Bay, NN, 4048/17254

Lincoln, MC, 4238/1722%

Lindis Pass, CO/CL, 4435/16930

Linton, WN, 4026/17533

Little Barrier ., GL, 3612/17505

Little River, MC, 4652/16808

Little Totara R., BR, 4152/17128

Lynfield, AK, 3656/17443

Mahinapua, WD, 4247/17054

Mahoenui, TK, 3834/17450

Mahurangi, AK, 3629/17444

Maitai Vly, NN, 4117/17322

Makara, WN, 4116/17442

Maketu, BP, 3745/176823

Mamaku, BP, 3806/17605

Mamaku S.F., BP, 3808/1 7602

Mana L, WN, 4105/17447

Mangamuka, ND, 3513/17333

Mangamuka Bridge, ND, 3514/17333

Mangackahu Stm, AK, 3746/17502

Mangarakau, NN, 4039/17223

Mangere, AK, 3858/17447

Manor Burn Res., upper, &, 4515/
168925

Manuherikia Vly, CO, 4505/16938

Manukau County, AK, 3514/17313

Maraetai, AK, 3653/17502

Maramarua, AK/WO, 3715/17514

Maramarua S.F., AK/MWO, 3719117517

Maria |. {(Ruapuke |}, AK, 3642/17500

Marlborough, MB, 4200/17300

Maropea Hut, RI, 3947/17609

Maratere |s, AK, 3553/17444

Martinborough, WA, 4113/17527

Martan, WI, 4005/17523

Maruia Springs, BR, 4223/17220

Mason Bay, S, 4655/16745
Masterton, WA, 4057/17539
Matahina, BP, 3810/17847

Matai Viy, NN, 4118/17317
Matakana |., BP, 3731/17601
Matea, TQ, 3844/1761
Maungakaramea, ND, 3551/17413
Maunganui Bluff, ND, 3546/17333
Maungaturoto, ND, 3607/17421
Mayor |, CL, 3717/17815
MeKinnon Saddle, FD, 4449/16748
MclLennans Bush, MC, 4334/17132
McPhees Rock, CO, 4528/16958
Mescpotamia, SC, 4338/17054
Methven, MC, 4338/17139

Meyer |s, O, 2915/17752W

Milford Sound, FD, 4441/16756
Moana, BR, 4235/17128

Moenui, SD, 4117/17348

Mohaka R., GB, 3%08/17710
Mokahinau |, ND, 3555/17506
Molesworth, MB, 4208/17311
Montgomery Pk 3.R., MC, 4344/17252
Morrinsville, WO, 3739/17532
Motuhoropapa |, AK, 3641/17457
Motukawanui |, ND, 3500/173356
Motupiko, NN, 4127/17249
Moturca |, ND, 3446/17321
Mount Maunganui, BP, 373817610
Mt Albert, AK, 3653/17443

Mt Algidus, MG, 4314/17121

Mt Altimariock, MB, 4145/17346
Mt Arthur, NN, 4113/17241

Mt Aurum, OL, 4451/16843

Mt Bitterness, CO, 4445/17018

Mt Burns, FD, 4545/16725

Mt Cavendish S.R., MC, 4335/17243
Mt Cheeseman, MC, 4310/17139
Mt Chrome, MB, 4142/17302

Mt Cook, MK, 4336/17003

Mt Cook N.P., MK, 4337/17010
Mt Dewar, BR, 4205/17133

Mt Dick, OL, 4516/16840

Mt Dundas, WN, 4044/17527

Mt Eden, AK, 3653{17446

Mt Egmont, TK, 3518/17404

Mt Evans, MG, 4338/17247

Mt Fyffe, KA, 4219/17337

Mt Grey, NC, 4307/17233

Mt Hedgehope, SL., 4606/16843
Mt Hercules, WD, 4310/17027

Mt Hikurangi, BP, 3755/17804

Mt Holdsworth, WN, 4052/17525
Mt Hopeless, BR, 4157/17244

Mt Hairibie, OL, 4435/17002

Mt Hutt, MC, 432817132

- .

Mt Moehau, CL, 3634/17524
Mt Owen, NN, 4128/17238
Wt Priestly-Mt Dewar basins, BR, 4204/
17133
Mt Ruapehu, TO, 3816/17534
Mt Sebastopol, MB, 4215/17253
Mt Sinclair S R., MC, 4338/17045
Mt Somers, 8C, 4337/17122
Mt Stokes, SD, 4103/17406
Mt Te Aroha, BP, 3732117545
Mt Tongariro, TO, 3908/17538
Mt Wellington, AK, 3655/1744%
Mungo Peak and Saddle, WD, 4303/
17113
Murupara, BR/TO, 3828/17642
Napier, HB, 3930/17654
Nelson, NN, 4117/17317
MNewviz Burn, CO, 4510/16300
Nevis Crossing, CO, 4511/16900
New Plymouth, TK, 3304/17404
New H. BR, 4234117111
Ngatapa, GB, 3835/17747
MNgaumu, WA, 4107/17549
Nihotupu, AK, 3658/17435
Noises is, AK, 3642/17458
Nerth Arm, Sl, 4752/16800
North Egmont, TK, 3916/17403
Northland, ND, 3530/17400
Norton, WN, 402717515
Oamaru, DN, 4505/17059
Oara, KA, 4231/17330
Oban, St, 4654/16807
Cbelisk Ra., CO, 4518/16812
Chakune, TO, 3925/17525
Ohanga, TK, 3935/17423
Ohingaiti, W, 3952/17542
Chope, BP, 375917705
Ckains Bay, MC, 4343/17303
Okarito, WD, 4314/17010
Okuku Pass, NC, 4307/17227
Old Man Ra., GO, 4523/168913
Cliving Ra., FD, 4418/16829
Omahuta, ND, 3514/17335
Omahuta S F., ND, 3515/17337
Omakau, CO, 4506/16936
Omanawa, BP, 3748/17605
Cne Tree Hill, AK, 3654/17447
Onerahi, ND, 3546/17422
Cparau, WO, 3803/17456
Opotiki, BP, 380017717
Opoutere, CL, 3706/17553
Opurehu R, ND, 3512/17335
Orakel, AK, 3651/17450
Qrangihikoia Stm, GB, 3840/17702
Cratia, AK, 3655/17437
Orepuki, SL, 4617/16744




Orere Point Rd, AK, 3658/17514

Orangorengo Field Station, WN, 4121/
17458

Crongerongo S.F., WN, 4125/17454

Orongorengo Vly, W, 4125/17454

Otahuhu, AK, 3657/17450

Otarama, MC, 4317/17156

Otata |, AK, 3642/17458

Otira, WD, 4250/17134

Owairaka, AK, 3653/17443

Owaka, SL, 4627/16940

Oxford, MC, 4318/17211

Packakariki, WN, 4059/17457

Pahi Bay, ND, 3610/17414

Pahia, SL, 4620/16745

Paiaka, WN/WI, 4032/17520

Paihia, ND, 3517/17405

Pakanaeg, ND, 3530417325

Pakaraka, ND, 3522/17357

Palliser Bay, WN/WA, 4126/17504

Palmerston North, Wl, 4022/17537

Papakai, TO, 3003/17537

Papamoa, BP, 3744/17618

Papamoa Beach, BP, 3744/17618

Papatea Bay, BP, 373817751

Papatoetoe, AK, 3658/17451

Paraparaurmu, WHN, 4055/17501

Parekarangi, BP, 3826/17619

Parengarenga Harbour, ND, 3431/
17255

Parneil, AK, 3651/17447

Pebbly Hills S.F., SL, 45615/16837

Peel Forest, SC, 4354/17115

Pencarrow Head, WN, 4122/17451

Peria, ND, 3506/1732%

Petone, WN, 4114/17452

Piha, AK, 3657/17429

Piopic, WO, 382717501

Pisa Ra., CO, 4450/16915

Pittl., O, 4419/17612W

Pleasant Flat, WD, 4401/16924

Plimmerton, WN, 4105/17452

Point Chevalier, AK, 3652/17442

Ponsonby, AK, 3851/17444

Paorn, WA, 4038/17556

Port Pegasus, S, 4713/17640

Port Underwood, SD, 41207174086

Port Underwood Saddle, SD, 4118/
17407

Port Waikato, WO, 3723/17444

FPouakai Ra., TK, 3915/17401

Pretty Bridge Viy, NN, 4126/17256

Prices Valley, MC, 4340/17230

Puhipuhi, ND, 3529/17416

Puhipuhi Res_, KA, 4216/17345

Pukeatuna, WO, 3804/17533

Pukekohe, AK, 3712/17454
Pukekohe Research Station, AK, 3712/
17452
Pukekohe Stm, ND, 3602/17413
Puketona, ND, 3518/17358
Puketutu {., AK, 36588/17445
Funakaiki, BR, 4207/17120
Punaruku Rd, ND, 3523/17418
Punaruku Stm, ND, 352217418
Pupenga, NN, 4031/17243
Pupu Springs, NN, 4051/17246
Purewa Bush, AK, 3652/17450
Rakaia, MC, 4345/17202
Rakaia Vly, MC, 4345/17202
Rakeahua Viy, SI, 4700116753
Rangataua, TO, 3826/17527
Rangatirai. {South East |.), O, 4421/
17610W
Rangiora, NC, 4318/17236
Rangitaiki, TO, 3853/17622
Rangitihi, ND, 3508/17320
Rangitoto |, AK, 3648/17452
Ranui, AK, 3852/17436
Raoul I, O, 2816/17755W
Rapahoe, BR, 4222/17115
Rarangi, SD, 4124/17403
Bed Lakes track, MK, 434417007
Red Mercury |, GL, 3637/17556
Red Rocks, WN, 4121/17443
Redwoods Valley, NN, 4118/17305
Reefton, BR, 4207/17151
Rees Saddle, MK, 4433/16833
Remarkables Ra., CO, 4506/163850
Remuera, AK, 3853/17448
Resoiution |., FD, 453716839
RBhobore Downs, SC, 4411/17005
Riccarton, MC, 4332/17235
Riccarton Bush, MC. 4332/17236
Richmond, NN, 4121/17311
Riverhead, AK, 3645/17436
Riwaka, NM, 4105/17300
Roaring Billy forest walk, WD, 4356/
16918 :
Roaring Meg, CO, 4459/16804
Rock and Pillar Ra., CO, 4523/17008
Rocklands, GO, 4540/16959
Hocky Bay, ND, 3536/17432
Ronga Vly, SD, 4113/17336
Ross, WD, 4254/17048
Ross Ck Reservoir, DN, 4537/17016
Rotherham, NC, 4242/17257
Rotoehu, BP, 3802/17632
Rotoehu S.F., BP, 3755/17631
Rotorua, BF, 3B08/17615
Rough Ck, NC, 4257/17134
Route Bumn, OL, 4445/16815
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Royal Oak, AK, 3655/17447
Ruakaka, ND, 3554/17427
Ruamahuarui 1., CL, 3657/17606
Rukumecana, HB, 3817/17640
Russelt Forest, ND, 3523/17418
Salt L., CO, 4535/17005
Sandringham, AK, 3854/17444
Santoft, W, 4008/17515
Saxton Pass, MB, 4204/17313
Scuffle 1., SD, 4047/1734%
Seafield, MC, 4355/17454
Sealy Ra., MK, 4346/17003
Sealy Tarn, MK, 4343/17004
Secretary |, FD, 4514/16685
Seftan, MC, 4315/17240
Shale Peak, NC, 4236/17238
Shenandoah, BR, 4152/17215
Sherry Valley, NN, 4132/17242
Shingle Ck, CO, 4525/16917
Ship Cove, SD, 4106/17414
Sign of the Packhorse S.R., MC, 4342/
17242
Silverdale, AK, 3736/17441
Simonin Pass, FD, 4420/16821
South East |, O, 442t/17610W
South West |, O, 3411/17204
South Westland, WD, 4353/16903
Southbridge, MG, 4349/17215
Speargrass Ck, BR, 4150/17245
Spirits Bay, ND, 342717247
St Armaud, BR, 4148/17251
St Lawrence, HB, 3953/17644
Stephens {., 30, 4040/17400
Stowart |., Si, 4700/16800
Stoke, NN, 4119/17314
Stokes Valley, WN, 4111/1745%
Stoneyhurst Plantation, NC, 4258/
17310
Stratford, TK, 3820/117417
Sumner, MC, 4335/17248
Surville Cliffs, ND, 3424/17301
Swanson, AK, 3652/17434
Tadmeor, NN, 4126/17245
Tahekeroa, AK, 3632/17434
Tahunanui, NN, 4117/17315
Taihape, RI, 3041/17548
Taipo R. (Route 73), WD, 4245717123
Tairua, CL, 3700/17551
Taitapu, MC, 4340/17234
Takahe Vly, FD), 4517/16740
Takaka Hill, NN, 4102/17251
Takapau, MB, 4001/176820
Takapuna, AK, 3648/17447
Tamahunga, AK, 3818/17443
Tangihua Lodge, ND, 3551/17408
Tangoio, HB, 3918/17653




Tapu, GL, 365917530
Tarakohe, NN, 4050/17254
Tararere Stm, HB, 3316/17653
Tarawera, TO, 3602/17834
Taumarunui, TO, 3853/17516
Taupa, TO, 3841/17605
Tauranga, BP, 3741/17610
Tauranga Bay, BP, 4146/17127
Taurewa, TO, 3905/17533
Tawhai S.F., BR, 4210/17152
Tawharanui, AK, 3623/17446
Tawhiti Rahi |, ND, 3528/17444
Tayler R., MB, 4131/17358
Taylorville, BR, 4226/17119

Te Anaputa Pt, CL_, 3632/17532
Te Anau, FD, 4531/16733

Te Aroha, WO/BP, 3732/17543
Te Awamutu, WO, 3800/17518
Te Henga, AK, 3654/17427

Te Huahua, ND, 3521/17329
Te Kohanga, WO, 3719/17451
Te Kouma, CL, 3649/17529

Te Kuiti, WO, 3822/17504

Te Matua Ngahere, ND, 3537/17331
Te Oka Bay, MC, 4351/17247
Te Oka S R, MC, 4349/17248
Te Paki, ND, 3433/17247

Te Paki Stm, ND, 3743/17507
Te Pua, AK, 3641/17426

Te Puke, BP, 3747/17620

Te Waewae Bay, FD/SL, 4613/16730
Te Waka, TO, 3914/17638
Tempest Spur, FD, 4422/16825
Terawhiti, WN, 4118/17437
Thames, CL, 3709/17533

Thar Lodge, MK, 4344/17005
The Cairn, SL, 4618/16911

The Horn Ra., CO, 4505/16900
Three Kings ls, O, 3411117204
Tikorangi, TK, 3902/17417
Tinakori Ra., WN, 4116/17446
Tiniroto, GB, 3846/17734

Tinui, WA, 4053/17604

Tiritiri Matangi |, AK, 3636/17453
Titahi Bay, WN, 4108/17450
Titirangi, AK, 3656/17440

Tiwai Pt, SL, 4636/16822
Tokaanu, TO, 3858/17546
Tokata, BP, 3737/17819
Tokomaru, WN, 4028/17530
Tokoroa, WO/TO, 3814/17552
Tongarire N.P., TO, 3813/17536
Totaranui, NN, 4049/17300
Travers Valley, BR/MB, 4152/17249
Trotters Gorge, DN, 4524/17048
Tuahu Track, BP, 3536/17551

Tumbledown Bay, MG, 4351/172456
Tutira, HB, 3812/17853
Tutukaka, ND, 3537/17431
Tutukaka Harbour, ND, 3537/17432
Twin Bridges, ND, 3537/17351
Ulva 1., 5, 4656/16808
Unuwhao, ND, 3426/17253
Unwin Hut, MK, 4346/17007
Upper Wairau, MB, 4204/17258
Urewera N .P., TO/GB, 3830/17700
Wictaria Park, MC, 4335/17239
Vining Track, AK, 3709/17515
Waenga, BP, 3732/17810
Waewaepa Ra., WA, 4025/17805
Waiheke ., AK, 3648/17508
Waiho Gorge, WD, 4322/17010
Waihopai Vly, lower, MB, 4131/17344
Waikan, NC, 4258/17241
Waikawa Stm, WN, 4041/17509
Waikawau, CL., 3836/17531
Waikawau Bay, CL, 3637/17533
Waikawau — Kennedy Bay, CL, 3638/
17534
Waimahia, AK, 3703/17452
Waimangaroa, NN/BR, 4143/171486
Waimangu Viy, BP, 3817/17623
Wainihinihi, WD, 4246/17120
Wainuiomata, WN, 4116/17457
Waioeka Gorge, BP, 3815/17715
Waipatiki Beach, HB, 3818/17658
Waipawa, HB, 3857/17635
Waipoua, ND, 3540/17335
Waipoua S.F., ND, 3539/17333
Waipu, ND, 3559/17426
Waipuna, BR, 4219/17143
Waipunga Falls, TO, 3857/17631
Wairapukao, TO, 3832/17634
Wairau Vly, upper, MB, 4208/17250
Waircka, BP, 3816/17612
Wairoa, GB, 3002/17725
Wairca Gorge, NN, 4128/17307
Waitakere Ra., AK, 3659/17432
Waitakere Scenic Drive, AK, 3656/
17434
Waitangi, ND, 3516/17405
Waitara, TK, 3200/17414
Waitarere, WHN, 4033/17512
Waitati, DM, 4545/17034
Waitoa, WO, 37368/17538
Waitotara, WI, 3848/17444
Waluky, AK, 3715/17444
Waiuku S.F. AK, 3721/17443
Wakeficid, NN, 4125/17303
Wakefield (Mt), MK, 4341/17008
Wall, TO, 3900/17518
Wallingford, HB, 401217835
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Wangaehu, W, 400017510
Wanganui, WI, 3857/17503
Wanganui S.F.,, WD, 430317027
Wardles Ck, HB, 3317/17620
Warkworth, AK, 3624/17440
Warrington, DN, 4543/17035
Wattle Bay, AK, 3703/17435

Watts Rock, CO, 4510/16805
Waverley, DN, 4553117032

Weld Pass, MB, 4136/17403
Wellington, WN, 4115/17445
Wellsford, AK, 3618/17431
Werarca, WN, 4038/17516

West Coast, WD, 4330/17000
Woestern Springs, AK, 3652/17443
Whakarewarewa, BP, 3810/17615
Whakatane, BP, 3758/17659
Whale |, ND, 3447/17323
Whangamoa Saddle, NN, 4113/17326
Whangaparaoa, AK, 3638/17445
Whangaparaoa, BP, 3734/17800
Whangarei, ND, 3543/17419
Whangarei County, ND, 3543/17418
Whangarei Heads, ND, 355217432
Whangaroa County, ND, 3503/17345
Wharariki Beach, NN, 4030/17240
Wharite, Rl, 4015/17551
Whatarangi, WA, 4129/17513
Whatatutu, GB, 3823/17752
Whatipu, AK, 3702/17430

Whau Valley, ND, 3542/17419
Whirokino, W!, 4032/17519

White Rock, NC, 4310/17227
Whitianga, Cl., 3650/17540
Wilberforce R, MC, 4304/17120
Wilmot Pass, FD, 4531/16711
Wilton, WN, 4116/17445

Woodhill, AK, 3645/17426

Woodhill S.F, AK 3644/17423




APPENDIX C: Systematic alfiliation of associated plants and status in New Zealand

{E, endemic; N, native but not endemic; A, adventive or naturalised; G, garden plant enly; ?, arigin doubtful)

Family Status

Aciphylla spp. Apiaceae E
Agrostis capiltaris L. Poaceae A
Alopecurus pratensis L. Poaceae A
Amaranthus retroflexus L. Amaranthaceae A
Astelia spp. Asteliaceze E
Astelfa nervosa Hook. 1. Asteliaceae E
Awvicennia marina {Forsk.} Vierh.

subsp. australasica (Walp) J. Everett Avicenniaceae N
Beta vulgaris L. Chenopodiacease A
Brachyglottis spp. Asteraceae E
Brassica rapa L. Brassicaceae A
Buibinella spp. Asphodelaceae E
Carex spp. Cyperaceae E N A
Carex divuisa Stokes Cyperaceae A
Carex longebrachiata Boeck. Cyperacease A
Carex trifida Cav. Cyperaceae N
Carex virgata Boott in Hook. . Cyperaceae E
Carmichaelia spp. Fabaceas E
Cassinia spp. Asteraceae E A
Cassinia leptophylia {Forst. 1.) R. Br. Asteraceae E
Celmisia armstrongii Petrie Asteraceae E
Celmisia viscosa Hook. f. Asteraceae E
Celmisia walkeri Kirk Asteraceae E
Chionochloa spp. Poaceae E
Cirsium vulgare (Savi) Ten. Asteraceae A
Coprosma spp. Rubiaceae E N
Coprosma macrocarpa Cheesem. Rubiaceae E
Coprosma rhamnoides A. Cunn Rubiaceae E
Coprosma robusta Raoul Rubiaceae E
Cordyline australis (Forst. {.) Asteliaceae E
Coriaria spp. Coriariaceae E
Coriaria arborea Lindsay Coriariaceae E
Cortaderia richardii (Endl.) Zotov Poaceae E
Cosmos spp. Asteraceae A
Cyperus ustulatus A. Rich. Cyperaceae B
Cupressus spp. Cupressaceae A
Cytisus scoparius (L.} Link Fabaceas A
Dacrycarpus dacrydioides (A. Rich.) Laubenf. Podocarpaceae E
Dacrydium cupressinum Lamb. Podocarpaceae E
Dactylis glomerata L. Poaceae A
Daucus carofal. Apiaceas A
Desmoschoenus spiralfs {A. Rich.) Hook, 1. Cyperaceae =
Disphyma australe (W.T. Aiton) N.E, Br, Aizoaceas E A
Elasagnus umbelfata Thunb.

var, parviffora (Royle) C. Schneid, Elaeagnacease
Eucalyptus spp. Myrtaceag A
Festuca novaezelandiae {Hack.) Cockayne Poaceas E
Fragaria spp. Rosaceae A
Fuchsia spp. Onagraceas E A
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Family Status

Fuchsia excorticata (J.R. et G. Forst.) L. {. Onagraceas E
Gahinia spp. Cyperaceas E N
Gahnia procera J.R. et G. Forst, Cyperaceas £
Geniostoma rupestre J.R. et G. Forst.

var, figusirifofium {(A. Cunn.) Conn. Loganiaceae E
Griselinia spp. Griseliniaceae E
Habe spp. Scrophulariaceae E N
Hebe boifonisif (Ckn.) Ckn. et Allan Scrophulariaceae E
Hebe odora (Hook. .} Ckn, Scrophulariaceae E
Hebe salicifofia (Forst, f.} Pennell Scrophulariaceae N
Hordeum vuigare L. Poaceae A
Juncus spp. Juncaceae E N A
Juncus effusus L. Juncaceae A
Kunzea erfcoides {A. Rich.) J. Thompson Myrtaceae E
Leptospermum scopariurm J.R. et G. Forst. Myrtaceae N
Lofivm sp. Poaceae A
Lofium perenne L. Poaceae A
Lotus pedunculatus Cav. Fabaceae A
Lupinus arboreus Sims Fabaceae A
Lycopersicon esculentum Miller Solanaceas A
Medicago sativa L. Fabaceae A
Melicytus spp. Violaceae E N
Melicytus ramiflorus J.R. et G. Forst. Viotaceae E
Metrosideros excefsa Soi. ex Gaertn. Myrtaceae E
Metrosideros scandens (J.R. et G. Forst.) Druce Myrtaceae E
Muehlenbeckia sp. Polygonaceae N
Muehlenbeckia axillaris (Hook. f.) Walp, Polygonaceae N
Myoporum laeturn Forst. f. Myoporaceae E
Myrsine australis (A. Rich.) Allan Myrsinaceae E
Nassalla trichofoma (Nees) Hack. ex Arechav. Poaceae A
Nothofagus spp. Fagaceae E
Nothofagus menziesii {(Hook. f.) Oerst. Fagaceae E
Olearia spp. Asteraceae E
Olearia moschata Hook. 1. Asteraceas E
Olearia virgata Hook. f. Asteraceae E
Passiffora edulis Sims Passifloraceas A
Passiffora meliissima (Kunth) L. Bailey Passifloraceas A
Phleum pratense L. Poaceae A
Phormium spp. Phormiaceas E N
Phyttoctadus sp. Podocarpaceae E
Pimelea spp. Thymelagaceae E
Pinus contorta Loudon FPinaceas A
Pinus muricata D. Don Pinaceag A
Pinus radiata D, Don Pinaceae A
Pinus taeda | Pinaceae A
Pisum sp. Fabaceae A
Pittosporum spp. Fittosporaceae E
Pittosporum colensoi Hook. . Pittosporaceae E
Pittosporum crassifolium Banks ef Sol. ex A.Cunn. Pittosporaceae E
Pittosporum eugenioides A. Cunn. Pittosporaceae E
Pittosporurn raiphif Kirk Pittosporaceae E
Pittosporum tenuifolium Sol. ex Gaertn. Pittosporaceas E
Plagianthus divaricatus J.R. et G. Forst. Malvaceae E
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Family Status
Podocarpus totara G, Benn. ex D, Don in Lamb. Podocarpaceae E
Polystichum vestitum (Forst. {.) Presl. Dryopteridaceae E
Pseudopanax arboreus (Murr.) Philipson Araliaceas E
Pseudowintera spp. Winteraceae E
Racosperma mearnsii (De Wild.) Pedley Fabaceae A
Ranunculus spp. Ranunculaceas E N A
Raoutia tenuicaulis Hook. f. Asteraceae E
Ribes spp. Grossulariaceae A
Ribes rubrum L. Grassulariaceae A
Rubus spp. Rosaceae E A
Rubus australis Forst. f. Rosaceae E
Rubus fruticosus L. Rosaceae A
Rubus ursinus Cham. et Schitr. Rosaceae G
Schefflera digitata J.R. et G. Forst. Araliaceae E
Scirpus spp. Cyperaceae A
Senegio jacobaea L. Asteraceasg A
Solanum spp. Solanaceae A
Solanum aviculare Forst. f. Solanaceas N
Sofanum mauritianum Scop. Solanaceae A
Solanum nigrum L. Solanaceae A
Solanum linnaeanum Hepper et P.G.M. Jaeger Solanaceae A
Trifelium sp. Fabaceae A
Tritofium repens L. Fabaceae A
Tritoliumn pratense L. Fabaceae A
Triticum aestivum L. Poaceae A
Verbascum thapsus L. Scrophulariaceae A
Vitex lucens Kirk Verbenaceae E
Zea mays L. Poaceae A

APPENDIX D: Systematic affiliation of associated animals

Order Family
Bassaris gonerilfa gonerilfa Fabricius Lepidoptera Nymphalidae
Bowdleria punctata (Quay & Gaimard) Aves Sylviidae
Caliroa cerasi (Linnaeus) Hymenoptera Tenthredinidaea
Corvus frugifegus frugifegus Linnasus Aves Corvidae
Danaus plexippus Linnagus Lepidoptera Nymphalidae
Eriophora pustulosa (Walckenaer) Araneae Araneidae
Gonipferus scutelfatus (Gyllenhal} Coleoptera Curcutionidae
Haemaphysalis longicornis Neumann Acarina Ixodidae
Helicoverpa punctigera (Wallengren) Lepidoptera Noctuidae
Homodotis megaspifata (Walker) Lepidoptera Geometridae -
Mythimna separata (Walker) Lepidoptera Noctuidae
Cpodiphithera eucalypti {Scoftt) Lepidoptera Saturniidae
Orocrambus vitteffus {Doubleday) | epidoptera Crambidas
Paropsis charybdis Stal Coleoptera Chrysomelidae
Pieris rapae rapae Linnaeus Lepidoptera Pieridae
Pseudocoremia suavis Butler Lepidoptera Geometridae -
Scolypopa australis {(Walker) Hemiptera Ricaniidae
Sturnus vulgaris Linnaeus Aves Sturnidae
Trissolcus sp. Hymenoptera Scelionidas
Trissolcus basalis (Wollaston) Hymenoptera Scelionidae.
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ILLUSTRATIONS

{3) Philapodemus australis {(4) Chilocoris neozealandicus

Fig. 1-32 Habitus drawings of Pentatomoidea known frem New Zealand: (1-18) adult females; (20-32) last-instar nymphs.
Scale lines are 1 mm. lllustrator: Des Helmore.
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(5) Rhopalimorpha obscura

(7) Rhopalimorpha alpina (8) Oncacontias vittatus
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() Cermatulus nasalis nasalis (10) Cermatulus nasalis hudsoni

(11} Cermatulus nasalis turbotti (12} Oechalia schellenbergii
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(13) Diciyolus caenosus (14) Monteithiella humeralis

{15) Hypsithocus hudsonae {16} H. hudsonae (male, outiine)
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(17} Nezara viriduia (18) Glaucias amyoli

{19) Cuspicona simplex (20) Choerocydnus nigrosignatus
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(23) Rhopalimorpha lineolaris

-70-

(24) Oncacontias viftatus




(25) Cermatulus nasalis nasalis (26) Oechalia schellenbergii

(27) Dictyctus caenosus (28) Monteithielia humeralis
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(29) Hypsithocus hudsonae

(31) Glaucias amyoti

-7o.

{32) Cuspicona simplex




jug

antr. m
oce
anth. a cal
antl, m
. ant. | pro
um pos. |
scu
cla
fem .
/
tib cor
con hem
nty
— ment
Ha
l: : /
tar iy
t 'l' '
L]

-

Fig. 33 Schematic dorsal view, Glavcias amyoti (ant. | - anterier lobe; antl. a - anterolateral angle; antl. m - anterolateral
margin; antr. m - anteocular margin; ap - apex; b - base; cal - callus; cla - clavus; con - connexivum; cor - corium; fem -
femur; hem - hemelytron; hum - humerus; jug - jugum; mem - membrane; pos. [ - posterior lobe; pro - pronotum; oce -
ocellus; scu - scutellumn; tar - tarsus; tib - tibia; tyl - tylus; 1, 2, 3, 4, 5 - antennal segments).
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Fig. 34 Schematic ventral view, Glaucias amyoff (cox - coxa; eva - evaporatorium; female fir. gon - female first gonocoxa;
male pyg - male pygophore; met. sce. gla. o - metathoracic scent gland opening; mss - mesostemum; mts - metasternum;
par 9 - parafergite 9; prs - prosternum; ros - rostrum; spi - spiracle; thi - trichobothrium; ven - ventar; ven, s - ventral spine;
2nd abd. seg - second abdominal segment).
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(35)

(36)

(37)

(38)

Fig. 35 Philapodemus australis: middle coxa, showing ftinge of rigid setas. Fig. 36 Chifocoris neozealandicus:
right antenna (arrcwed - reduced 2nd segment}. Fig. 37, 38 Pronctum: (37} £, australis {a - quadrate apex);
{38) C. neozeafandicus (arrowed - transverse bar of punctures).
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(39)

(40)

(41)

(42)

Fig. 39-42 Metathoracic scent gland opening: (38) Asthus thorayi; {40) Choerocydnus nigrosignatus; (41) Phitapodemus
ausiralis; {42) Chilocors neozealandicus.
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(44)

(46)

(47) (48)

Fig. 43-48 Male pygophore, caudal {Jeft) and left clasper, antal (right): (43, 44) Choerocydnus nigrosigniatus; (45, 46)
Phifapodemus australis; (47, 48) Chilocoris neozealandicus.
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(49}

(50)

{51)

{52)

Fig. 49-52 Female terminalia, ventral: (49) Aethus thoreyi (a - 1st gonocoxa); (50) Chosrocydnus nigrasignatus; {51)
Philapodemus australis; {52) Chifocotis naozealandicus.
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(53)

(54)

(55)

Fig. 53-55 Body, lateral view showing mesosternal carina (a) and ventral spine (B): (53) Hhopa.‘rmorpha finectaris;
(54) R. alpina; {55) Dncaoonﬂas viltatus.
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{56} (57)

Fig. 56, 57 Qutline of head, dorsal: (56) Choerocydnus nigrosignatus; (57} Chilocoris neozealandicus.
Fig. 58-60 Pronotumn and scutellum, dorsal: {58) Rhopalfimorpha lineoians; {59) A. obscura; (60} A. alpina.
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HHLE

(61) (62)

(63) {64)

Fig. 81, 62 Left side of dorsum, showing connaxivum (arrowed): {61) Rhopalimorpha lineolaris; (62) R. obscura.
Fig. 63, 64 Head, lateral view, showing maxillary plate process {arrowed): (63) A. lineofaris; (64) A. obscura.

-81-




Fig. 65, 66 Metathoracic scent gland opening: (65) Ahopalimorpha iinaolaris; (66) R. obscura.
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N\,

Fig. 67-72 Male pygophore, caudal (left; a - lateral lobe; b - ventral rim; ¢ - proctiger) and end of abdoman, vantral (right;
a - lateral 1obe; b - vantral rim): {67, 68) Rhopalimorpha lineolaris; (69, 70) R. obscura; (71, 72) A. alpina.

g3~




(75)

{77} (78)

Fig. 73-78 Left clasper of male, ental {left} and female terminalia, ventral {right; a - 1st gonocoxa): (73, 74} Rhopalimorpha
fineolaris; (75, 76) R. obscura; (77, 78} A. alpina.
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(82)

Fig. 79-82 Oncacontias vifiatus: (79) male pygophore, caudal (a - lateral lobe; b - ventral margin; ¢ - proctiger); (80) end
of abdomen of male, ventral {(a - lateral lobe; b - ventral rim); {81) left clasper of male, ental; {82) female terminalia,
ventral (a - 1sf gonocoxa).
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(84)

(86)

(89)

Flg. 83, 84 Head, lateral view, showing 1st segment of rostrum: (83) Ascpinae; (84} Pentatorminae. Fig. 85, 86 Oachalia
schellenbeargii (85) pronotum; (86) part of connexivum, showing posterclateral angle of segment. Fig. 87-89 Head and
pronotum: (87) Cermaiulus nasalis nasalis; (88) C. n. hudsoni; (89) C. n. turbott.
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{92) (93)

Fig. 90, 91 Underside of thorax, showing ventral spine (arrowed): (90) Osachalia schelienbergii;, (91) Cermatulus nasalis.
Fig. 92, 93 Right sida of pronotum and base of hemalytron, showing development of humerus (arrowed): (92) Cermalulus
nasalis nasalis; {(93) C. n. hudsoni.
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(96)

VAN

(98)

(99)

Fig. 94, 95 Male pygophore, caudal: (94) Cermatulus nasalis {a - lateral lobe; b - ventral rim; ¢ - clasper); {85) Cechalia
scheflenbergii. Fig. 96, 97 Left clasper of male, ental: {96) C. nasalis; {(87) O. schellenbergii. Fig. 98, 99 Female
terminalia: (98) C. nasalis (a - 15t gonocoxa; b - paratergite 9); (99) O. schellenbergii.
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(102)

Fig. 100, 101 Head and pronotum: {100} Dictyotus caanosus (arrowed - tip of jugum, anterolateral angle of prenctum};
{101} Hypsithocus hudsonaa, Fig. 102, 103 Head, dorsal: (102) Glaucias amyoli (arrowed - tip of jugum, rugulose surface
of head}; (103) Nezara viriduta.
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{104)

(105)

Fig. 104, 105 Body, lateral view, showing mesostarmal carina {arrowed): {104) Nezara viridula; (105) Cuspicona simplax,
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(107)

(109)

Fig. 106-109 Male pygophcere, caudal {left; a - lateral lobe, b - ventral rim, ¢ - clasper, d - parandsium} and left clasper,
ental {right): (106, 107) Diclyotus caenasus; {108, 109} Monleithlellz humerafis.
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(110)
(111)

(113)

Fig. 110-113 Male pygophore, caudal (left; & - lateral lobe, b - ventral rim, ¢ - clasper, d - parandrium} and left clasper,
ental {right): {110, 111) Hypsithocus hudsonas; (112, 113) Nezara viriduia.
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(116) {117}

Fig. 114-117 Male pygophore, caudal {left; a - lateral lobe, b - ventral rim, ¢ - clasper, d - parandrium) and Isft clasper,
ental {right}: {114, 1158} Glaucias amyeti; (116, 117) Cuspicona simplex.
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A

A

(118)
(119)

(121)

(123)

Fig. 118-123 Femnale terminatia, ventral: {118) Dictyotus caenosus (a - first gonocoxa; b - paratergite 9; arrowed - tip of
gonocoxa, innet posterior angle of paratergite); (119} Monleithielfa humeralis; (120) Hypsithocus hudsonae; (121) Nezara

viridufa; (122} Glaucias amyolf, (123) Cuspicona simplex.
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(124) Choerocydnus nigrosignatus
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(125) Philapodemus australis

Fig. 124-135 General frends in phenclogical cycles of Pentatomoidea in New Zealand, based on numbaer of individuals
collected, sex, developmental stage, and month of capture.

-95-




Number of individuals collected

Number of individualr collected

renaSRREE BRS

Va2eadas
1 | Il Il 1 1

D Adult fernales

- x|

Manths of the year

Ju Bk Mu A My Jm o ol Aug

Sceonad, thied, foorth inspars

FarsL intsr

| e——— T T I I

Erp

[—— T I T |

(126) Rhopalimorpha obscura

Meanths of the year

Fifth iostas

ﬁ Adult males
I:] Adduli females

Secoud, Ui, Fourth igstars

Fizyt insiye

[ I AR I I I I

Egg

(127) R. lineolaris
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(128) Oncacontias vittatus
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(129} Cermatulus nasalis nasalis
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Map 1 Collection localities, Aethus thoreyi.
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Map 3 Collection localities, Phifapodemus australis.
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Map 2 Collection localities, Choerocydnus nigrosignatus.
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Map 4 Collaction localities, Chilocoris neozealandicus.
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Map 5 Collection focalities, Rhopalimoipha obscura. Map & Coliection localities, R. fineoiaris.
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Map 7 Caollection localities, A. alpina. : Map 8 Collection localities, Oncacontias vittatus.
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Map 9 Collection localities, Cermalulus nasalis nasalis. Map 10 Collection localities, C. nasalis hudseni.
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Map 11 Collection localities, C. nasafis auwbottl. Map 12 Collection localities, Cechalia schelfenbergii,
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Map 13 Collection localities, Dictyotus caenosus.
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Map 14 Collection localities, Moniaithiella humeralis.

Map 15 Collection localities, Hypsithocus hudsonas, Map 16 Collaction localities, Nezara viridula.
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Map 17 Collection localities, Glatcias amyoli. Map 18 Collection localities, Cuspicona simplex.
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TAXONOMIC INDEX

This index covers the nominal taxa mentioned in the lexl, regardless of their current siatus
mtaxonomy. Page numbers in bold type denote adescription, and initalic Lype Hustrations.
A suffixed letter ‘k’ indicates a key, and ‘m’ a map. Additional names of higher taxa may
be found in Appendices C and D {pp. §2-64), where plant and animal associates are listed.

ACANTHOSOMATIDAE 8,9, 12, 13k, 20
Aciphylla 25
Aelia 30
Aethus 15
Agrostis 25
Alopecurus 25
alpina, Rhopalimorpha 9, 10, 13k,
26, 67,80, 81, 84, 83, 102m
Amaranthus 32
Amblybelus 45
amyoti, Glaucias 9, 15k, 46, 70, 73—
75,90,94, 05, 100, 105m
Nezara 47
Rhaphigaster 43,46, 47
Zangis 46
Antestia 40, 42
Antheraea 36
armigera, Heliothis 36
Araneus 30
Arundo 29
Asaphodes 32
Asolcus 26,30, 32, 35, 39, 40, 42,
47, 49
ASOPNAE &7
Astelia 29
australis, Cydnus 17,18
australis, Philapodemus 8, 13k, 18,
66, 71, 76-79, 96, I0Im
atstralis, Chilocoris 19
Scolypopa 32
Avicennia 36,39

barbarae, Chilocoris 19

basalis, Asolcus 32,36, 39,42, 47,
49

Bassaris 32

Beta 36

bipunctarus, Dictyotus 37

biroi, Chilocoris 19

bispinosa, Haemaphysalis 22,39

Bowdleria 22

Brachyglonis 29,41

Brassica 36,39, 41

bruneipennis, Oncacontias 27

Bulbinella 25

caenosa, Pentatoma 37

caenosus, Dictyotus 9, 14k, 37, 69,
72,890, 92, 95, 104m

Caliroa 32,47

Carex 22,25,26,29

Carmichaelia 39

Cassinia 22,25, 33,39, 41

Celmisia 29,43

cerasi, Caliroa 32,47

i Cermatulus 30
i charybdis, Paropsis 9, 32, 36
[ Chilocoris 8,19

Chionochloa 25,26,33, 43
Choerocydnus 16

Cimex 27,43, 44

Cirsium 39

Citrus 41

coleopteroides, Choerocydnus 16
Coprosma 9,17, 30,41, 47
Cordyline 3%

Coriaria 29,32
Cortaderia 29

Corvus 40

Cosmos 36

Crambus 33

Cupressus 36

Cuspicona 19,47
Cyoxmae 8, 13k, 15
Cydnus 8

CypeRACEAE 23,25
Cyperus 25,26

Cytisus 29

Dacrycarpus 32
Dacrydium 29, 3%
Dactylis 22,23, 25,26, 3%
Danaus 32,33, 36

P Daucus 29

Desmoschoenus 17

: Dictyotus 37
| DirTERA (Dip.) 10, 45
" Disphyma 19

Dracophylium 32

Elasagnus 36
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| Eriophora 30
eucalypti, Antheraea 36
Opodipthera 36
i Eucalyptus 9,32, 36

{ Festuca 17,25, 39

| foveolatus, Choerocydnus 16
: Fragaria 39

Jrugilegus, Corvus 40
Fuchsia 29

Gahnia 20,25
Geniostoma 29,32, 47
Glaucias 45
gonerifla, Bassaris 32
Vanessa 32
Gonipterus 36
Griselinia 29

Haemaphysalis 22,39
Hebe 25,29,39,43
Helicoverpa 32,36
Heliothis 32, 36
IHomodotis 32
Hordeum 29
hudsonae, Hypsithocus 10, 14k, 42,
69,73, 80, 03,95, 104m
hudsoni, Cermatulus nasalis 14k, 33,
34, 68, 87, BB, 103m
humeralis, Monteithiella ¢, 14k, 40,
72,92,95,09, 104m
Rhopalimorpha 20
Strachia 40
Hymexoriera (Hym.) 10, 26, 45
Hypsithocus 10, 42

indicus, Cydnus 15

! Juncus 22,25, 26, 41

| Kunzea 32,34

‘ latifrons, Pentatoma 37
i Lentimorpha 26
| Lepmoptera (Lep.) 32,33




leptospermi, Aethus 18

Leptospermum 32, 34, 36

lifuanus, Aethus 18

limacina, Caliroa 47

lineolaris, Rhopalimorpha 9, 14k,
21-23,27,67, 71, 80-85, 97,
102m

Lolium 16,39

longicornis, Haemaphysalis 22,39

Lotus 39

Lupinus 16,19, 36

Lycopersicon 49

Mariscus 25,26

Medicago 36,39

megaspilata, Asaphodes 32
Homadatis 32

Melicytus 29

Metrosideros 29,32

Microphanurus 26,32, 36, 40, 42,

47,49

Monteithiella 26,40

Muehlenbeckia 17, 18, 22, 25,33, 39

Myoporum 29,39, 40

Myrsine 41,47

Mythimna 36

nasclis, Aelia 30
Cermatulus 36,68, 72, 87-89
nasalis hudsoni, Cermatulus 9, 33,
34, 68, 87, 88, 103m
nasalis, Cermatulus 9, 14k, 30,
33,34, 68,72, 87,88, 08, {03m
turbotti, Cermatulus 9, 33, 34, 68,
87, 103m
Nassella 39
neozealandicus, Chilocoris 8, 13k,
19, 66, 76-79, 81, {0Im
Nezara 10,43, 47
nigrosignatus, Choerocydnus 8, 13k,
16, 66, 70, 77-79, 81, 96, 10im
nitidus, Chilocoris 19
Nothofagus 29,32, 41

obscura, Rhopalimorpha 9, 13k, 20,
21, 23,25,26,67,71, 81, 82, 83,
84, 85,97, 102m

Qechalia 35

Olearia 25,29, 33,39, 41

Oncacontias 9, 27

Oncocoris 37

Opodipthera 36

i orbona, Antestia 40,42

Pangaeus 20

FParopsis 9,32, 36
Passiflora 47

Pertatoma 35,37
Pentatommnae 8, 9, 13k, 30
PentaTomiNae 87
Philapodemus 17

Phleum 25

Phormium 22,125,119, 41
Phyliocladus 29

Pieris 36

Pimelea 43

Pinus 29,32, 36, 39

Pisum 39

Pittosporum 9,29, 32, 41,42, 47
Piagianthus 29,41
plebejus, Dictyotus 37
plexippus, Danaus 32,33, 36
Poacian 23, 26
Podocarpus 41, 42
Polystichum 29
polysticticus, Dictyotus 37
Pseudaletia 36
Pseudocoremia 36
FPseudopanax 47
Pseudowintera 29,32
punctata, Bowdleria 22
punctiger, Heliothis 32,36
punctigera, Helicoverpa 32,36
pusillus, Chilocoris 19
pustulosa, Eriophora 30
pustulosus, Araneus 30
Putonisea 15

Racosperma 20
Ranunculus 49

Raoulia 33

rapae, Pieris 36
Rhaphigaster 45,46
Rhopalimorpha 9, 20,21
Rhynchocoris 47

Ribes 29,49

roei, Pentatoma 37
Rubus 29,32, 36,39

SCELIONIDAE 26, 45
Schefflera 29, 32
schellenbergii, Oechalia 9, 14k, 35,
68,72, 87,88, 80, 103m
Pertatoma 35
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Secirpus 25,29

Seolypopa 32

scottl, Pangasus 8, 20

scutellatus, Gonipterus 36

Selidosema 36

Senecio 41

separata, Mythimna 36
Pseudaletia 36

simplex, Cuspicona 9, 15k, 48, 70,

73,91, 84,95 100, 105m

smaragdulus, Cimex 43,44

Solanum 10, 36, 39, 47, 40

Stilbocydnus 15

Strachia 40

Sturnus 40

suavis, Pseudocoremia 36
Selidosema 36

TACHINIDAE 45

tasmanicus, Chilocoris 19

thoracica, Rhynchocoris 47

thoreyi, Aethus 8, 13k, 15, 66,77, 79,
10im

Cydnus 15

tibialis, Pentatoma 37

torguatus, Cimex 44

TORTRICIDAE 36

Trifolium 16,39

Trissoleus 26,30, 32, 36, 39, 40, 42,
47, 49

Triticum 39

turbotti, Cermatulus nasalis 14k, 34,
68, 87, 103m

Vanessa 32

Verbascum 39

vilis, Pentatoma 37

virescens, Cuspicona 48

viridula, Nezara 9, 10, 14, 15k, 44,
70,73,90, 91,03, 95, 99, I0dm

viridufus, Cimex 43, 44

Vitex 20,47

vittatus, Cimex 27

Oncacontias 9, 13k, 27, 67, 71,

80, 86, 98, 102m

- vittellus, Crambus 33

- vulgaris, Sturnuy 40

. Zangis 45,46
{ Zea 36,39
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TITLES IN PRINT / PUNA TAITARA TAA

Terebrantla (Insecta: Thysanoptera) « Laurence A. Mound & Annette K. Walker

ISBN 0-477-06687-9 » 23 Dec 1982 » 120 PD. ccvercevreearreercaeneereeseerereaeesenssesnes $29.95
Osoriilrae (Insecta: Coleoptera; Staphylinidae) « H. Pauline McColl
ISBN 0-477-06688-7 » 23 Dec 1982 * 95 PP, crcvverirereerrrramrrreeisrreesintesemrrmseeesonnere $18.60
Anthribidae (Insecta: Coleoptera) + B.A. Holfoway : :
ISBN 0-477-06703-4 « 23 Dec 1982 ¢ 272 PP, cocrcrircecimecenecrrnecn e e see e $41.00
Eriophyoidea except Eriophyinae (Arachnida: Acari) + D.C.M. Manson
ISBN 0-477-06745-X « 12 Nov 1984 ¢ 144 PP. vveooervrrreeeeeeereeseerseeesveesesscesneneeenn $29.95
Eriephyinae (Arachnida: Acari: Eriophyoidea) « D.C.M. Manson
ISBN 0-477-06746-8 « 14 Nov 1984 © 12B DP. cooiiieiiiiiecn e an e s $29.95
Hydraenidae (Insecta: Coleoptera) = R.G. Ordish _
ISBN C-477-06747-6 « 12 Nov 1984 = B4PP. oo ieviimccrneesimcrcrmrcssenneeneneen.. 518,60
Cryptostigmata (Arachnida: Acari) — a concise review « M. Luxton .
ISBN 0-477-06762-X » 8Dec 1985 ¢ 112 PP i iieerieceeeei e e e $29.95
Cailiphoridae (Insecta: Diptera) » James P. Dear
ISBN 0-477-08764-6 - 24 Feb 1986 « 88 pp.....c.occeecvrrunns et e e e a e aae s $18.60
Protura (Insecta) + S.L. Tuxen _ _
ISBN 0-477-06765-4 » 24 Feb 1986 » 52 pp.......... ertemre ey e e e aeer e ee $18.60
Tubulifera {Insecta: Thysanoptera) « Laurence A. Mound & Annette K. Walker
ISBN 0-477-06784-0 = 22 S6p 1986 + 144 PD. oivereiieeirerisriosrnssssmssiemssssns s $34.65
Pseudococcidae (Insecta: Hemiptera) « J.M. Cox
ISBN 0-477-06791-3 « 7 Apr 1987 = 232 PP, cooeeeieierere et e $49.95
Pompilidae {Insecta; Hymenoptera} « A.C. Harris -
ISBN 0-477-02501-3 « 13 NGV 1987 « 180 PD. ccrrerenraeeeersmrmereneersese e erensesseasmens $39.95
Encyrtidae (Insecta: Hymenaptera) » J.5. Noyes '
ISBN 0-477-02517-X » G May 1988 = 192 PP, ooovv i iereeetee et e emeeecneeren e $44.95
Lepidoptera — annotated catalogue, and keys 1o family-group taxa
J. 8. Dugdale « ISBN 0-477-02518-8 « 23 Sep 1988 » 264 pp. covcvvvceevcn e, $49.95
Ambaositrinae (Insecta: Hymenoptera: Diapriidae) « LD. Naumann
ISBN 0-477-02535-8 » 30 DeC 1988 * 188 PR. .ocveevviecrriereeressicrseemsanessnnens esens $39.95
Nepticuiidae (Insecta: Lepidoptera) » Hans Donner & Christopher Wilkinson '
ISBN 0-477-02538-2 + 28 ADr 1989 ¢ 92 PP, covvvrirririer s rresierine s vevessesecresassssenns $22.95
Mymaridae (Insecta: Hymencptera) - J.8, Noyss & E.W. Valentine
ISBN 0-477-02542-0 + 28 Apr 1983 * 100 PP. vevvccvvicriv i 524,95

Chalcidoidea (Insecta: Hymenoptera) — introduction, and review of smaller families
J. S, Noyes & E.W. Valentine « ISBN 0-477-02545-5 « 2 Aug 1989 » 96 pp. ... $24.95
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ISBN 0-477-02595-1 « 13 Nov 1990 » 2B PpP. e
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ISBN 0-477-02632-X « 4 Mar 1992 » 140 DD, v ivirerc e e
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JC Watt « ISBN 0-477-02639-7 » Jul1992 + 700D .coiiiemcimisnninrensens s e

Antarctoperlinae (Insecta: Plecoptera) » [ D. McLellan

ISBN 0-477-01644-8 + 18 FEb 1993 = 70 PD. vevvrreeeseeroesssersrseeeeeseeoeseseeesseenns

Larvae of Curculionoidea (Insecta: Coleoptera): a systematic overview

Brenda M. May » ISBN 0-478-04505-0 + 14 Jun 1993 » 226 pp. ...ccovviieecineins

Cryptorhynchinae {Insecta: Coleoptera: Gurculionidae)
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Hepialidae (Insecta: Lepidoptera) « J/. 5. Dugdale
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Anthicidae (Insecta: Coleoptera) + F.G. Wermer & D.5. Chandler

ISBN 0-478-04547-8 « Jun 1995 « 84 PP, coveeiniiicmn e e

Cydnidae, Acanthosomatidae, and Pentatomidae (Insecta: Heteroptera):
systematics, geographical distribution, and bicecology « M.-C. Lariviére

ISBN 0-478-09301-2 + Nov 1995 * 112PP. et

~111-

$24.95
$14.95
$34.95
$24.95

$27.95

$34.95
$17.95

$27.95

$27.95

$55.00
$65.00
$42.50
$36.00
$33.50

$29-05

~ $26-50

. POA.

VS S, S



NOTICES

This series of refereed oceasional publications has
been established te encourage those with expert
knowledge to publish concise yet comprehensive
accounts of elements in the New Zealand fauna.
The series is professional in its conception and
presentation, yet every effort is made to provide
resources for identification and information that
are accessible to the non-specialist.

‘Fauna of N.Z.' deals with non-marine inverte-
brates only, since the vertebrates are well docu-
mented, and marine forms are covered by the
series 'Marine Faung of N.Z.".

Contributions are invited from any person with
the requisite specialist skills and rescurces. Mate-
rial from the N.Z. 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 before commenc-
ing work; all necessary guidance will be given,

Subscribers should address inquiriesfo ‘Faunaof
N.Z', Library, Mt Albert Research Centre, Private
Bag 92-189, Auckland, New Zealand,

Subscription categories: ‘A’ — standing orders; an
invoice will be sent with each new issue, as soon
atter publication as possible; ‘B’ — promotional
fliers with order forms willbe sent fromtime to time.

Retail prices (see 'Titles in print’, page 110) include
packaging and surface postage. Subscribers in
New Zealand and Australia pay the indicated
amount in $NZ; GST is included in the price. Other
subscribers pay the listed price in $US, or equiva-
lent. .

Back issues of all numbers are available, and new
subscribers wishing to obiain a full set or a selec-
tion may request a discount. Booksellers and
subscription agents are offered a trade discount of
20%.

NGA PANUI

Kua whakatiria ténei rarangi pukapuka hei
whakahauhau ki nga tohunga whai matauranga
kia whakatu i nga mea e pa ana ki nga kararehe o
Niu Tireni, He ahua tohunga ténei rarangi
pukapuka, engari, ko te hiahia kia marama ai te
tuhituhi, kia mdhio ai te maria ki nga tohu o ia
ngérara, o ia ngarara, a, kia whakarl i te matau-
ranga e pa ana ki a ratou.

Ko énei pukapuka ‘Fauna of New Zealand’ kaore
e pa ana ki nga kararehe moana, ara, ki nga ika, ki
nga maétaitai ranei. E tino maéhiotia ana nga
kararehe. Kei roto i nga pukapuka e kia ana ‘Ma-
rine Fauna of New Zealand’ nga tuhituhi e pa ana
ki nga kararehe moana nga ika me nga mataitai,
hoki.

Tuhituhinga. Ko te tono kinga tohunga kia tukua
mai & koutou pukapuka. E wétea ana te kohikohi-
nga kararehe e kia ana ko te New Zealand Arthro-
pod Collection hei matakitaki mau.

Me whak? d koutou whakare ki te mema o te kahui
tohutohu o ‘Fauna’ e tika ana, kite Etitaranei,imua
i te timatanga tuhituhi.

Nga kai-hoke pukapuka. Me tuhi ki te ‘Fauna of
N.Z.' kei te Library, Mt Albert Research Centre,
Private Bag 92-169, Auckiand, New Zealand.

E rua nga timomokai-hcoko: ‘A’ — Kai-hoko timau;
ka tukua ia pukapuka, ia pukapuka, me te kaute, i
muritonu i te tanga o taua pukapuka. ‘B’—ka tukua
nga panui anake, a tina wa, a tona wa.

Te utu {tirohia te wharangi 110): Ko te kGpakitanga
me te pane kuini kei roto i te utu. Me utu koutou e
noho ana i Niu Tireni me Ahitereiria ki nga tara o
'‘Niu Tireni. Ko &tahi atu me utu te whakaritenga i
nga tara Marikena.

£ toe ananga pukapuka o mua. Mehemea e hiahia
ana koe ki te katoa o nga pukapuka, tonoca mai kia
heke iho te Ltu. E rua tekau pai héneti te heke iho
¢ te utu ki nga toa hoko pukapuka.
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