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POPULAR SUMMARY

HE WHAKAPOTONGA MA TE MAREA

Class Insecta

Order Coleoptera
Family Curculionidae
Subfamily Molytinae
Tribe Molytini

Molytine weevils

These {lightless weevils are some of the !argest beetles in
New Zealand, and they are some of the largest members in
the world of their tribc Molylini, Adull speargrass weevils
(genus Lyperobius) can range in colour from a red-brown

o black, and many species have elegant white stripes on
their backs, whereas acult karo and knobbled wecvils
(genus Hadramphus) are predominately dark brown with
triangular or rounded tubcrcles on their sides and backs,

This study redescribes the twelve known species and
provides descriptions of eight new speargrass wecvils.
How Lo identify these weevils is covered in detail, and
there is a key to the known and ncw kinds. Habitus
drawings of thess weevils, as well as detailed illustrations
of key external and internal featvres, are provided.

As the popular name speargrass weevi! implies. adults of
most species feed on the rigid spiky leaves and large
tlowering heads of speargrasses or spaniards (taramea),
and they are sometimes alse Tound on kopotl. Grubs of
most specics feed on roots and the growing leaf crown of
these members of the carrot family (Apiaccae), whereas
the karo weevi! grabs bore in the trunks of karo trees on the
Poor Knights Islands,

These weevils are known to occur in insular habilats from
the subtropical Poor Knights Islands off the Northland
coast, to the isolated Chatham Islands in the cast, und the
cold subantarctic Snares [slands in the south, They are
most numerous and diverse in the South 1sland mountains,
with maximum species diversity in West Otago and
Fiordland,

An altemp to reconstruct the genealogy of thesc wecvils
is presented. Using this gencalogy as a basis, the
ccological and biogeographic history of their divergence

{continued overleaf)
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lHustration / Whakaahua: Hadramphus tubercufatus (11
lustrator / Kai-whakaahua: Des Helmore).

Ngid ‘wiwhara’ Molytine

Ko gnei wiwhara rere-kore &tahi o nga pitara rahi rawa atu
o Aotearoa. Huri i te ao, ko ratou and etahi o nga mea Uno
rahi o td ritou iwi e kTia nei ko Molyiini. Ina tirohta nga
wiwhara noho taramea (0 to puninga Lyperobius), ko nga
tae o ngd mea pakeke, he kokowai, he pango, kei waenga
rinei i aua tae e yua. Otlird, ard and Clahi he ataahua te
tiekaeka haere o te ma me te parauri 1 0 ratou luard. Ko
nga pakeke o te wiwhara noho tahi ki te karo, me t¢ wiwhara
puirckercke (no e puninga Hadramphus), he paravrd te tag,
otird, kei te tuard me ngd kaokao étahi tona he porohils, he
tapatoru ranei te ahua.

| roto { ténei rangahautanga, kua whakaahuatia 8-kupu
nga momo wiwhara Molytine tckau ma rua e mohiotia ana,
tae aty ki etahi momo hou e wari. Katoa énei momo hou,
he wiwhara noho tatames. Kua hoatu and nga korero me
ngd whakamdrama e méhiotia ai, e tantuhia ai t&nd me
t@na momo. Ara and ctabi whakaahua o énci wiwhara, me
etahi whakaahua o nga dhvatanga matua o 3 ratou tinana,
a4 waho, a roto and hoki.

Ko te ingoa karangaranga tonu o énei mea e tohu ana ko
te turamey Le tino kal & te nuinga o nga mea pakcke o 12nei
momo wiwhara; kainga ai ko nga rau taratara me nga pua
o tc taramen. Heoi and, ka kitea and etahi ¢ noho tahi ana
ki te momo tipu e kiia nei ko te kopoti. Ko ngl lorongi o
te nuinga o nga wiwhara taramca, ka kai i nga akaaka me
ngd rau hou o enel hudnga o te whanau karoti (ko te
Apiaceae te ingoa piilaiao), Engari and ngé lorongl o Le
wiwhara noho tahi ki te karo — ko (@ ratou mahi, he wiri
haere, he kaikai haere i nga kahiwi o nga karo o Tawhiti
Rahi.

{ara haere tonu)




in New Zealand is estimated. It is suggested that they are
an old group, of at least 65 million years duration in
Aotearod, descended from a widespread ancestral
complex of -coastal, insular, lowland, and mouniainous
sites that have long been conspicuous features of our
country,

These weevils are gencerally considered in New Zealand
caonscrvation biology as threatened specics thal are highly
vulnerable to the combined impaci of rodent predators and
habitat modification. Onc specics appears (o have become
extinct since Furopean seitlement. Insect ecologists who
have made detailed studies of the knobbled weevil
consider that they are good indicators of whether there are
Tats on an island,

Contributor Dr Robin Craw is Honorary Curator of
Entomology ut the Otago Museum in Dunedin. His past
research has included systematic rovisions of tussock
butterflies and geomctrid moths, as well as many
publications on the history, method, and theory of
biogeography and phylogenetic systematics. Currently he
is working on collecting and describing new species of
boulder, copper, and bBlagk mountain butterflies, and the
conservation status of katipo spiders.

Ko te kaituhi nei, a Takuta Robin Craw, tc Kaitiaki o tc
Wahanga Matai i nga Aitanga a Pepeke i te Whare Pupuri
Taonga o Otikou,1 Otepoti. Ko étahi o ina rangahautanga
0 nga tau ki muri, ko te tirotiro and me e whakahou I nga
whakaropiitanga o ngd purereshua patid taranui me nga
plrerchua ‘gcometrid’, Kua whakaputa tuhinga hoki e pa
anaki te hitori, nga tikanga me nga méatapono o (e “kolora-
matawhenua” me ngi punaha whakardpi e pa ana ki te
kuncnga mai o &tahi mea. Ko tana mahi i &nei ra, he kohi,
he whakaahua i €tahi mome pirerehua hou. Ko énei momo
hou, no roto i ngd whinau pirerehua noho toka, nga
pirerehua kura, me nga pirerehua noho maunga he pango
te tac. Ard and tétahi kaupapa ¢ whiia ana e ia, ko te (irotire
i te ongeonge haere o te katipd.

He Kupu Awhina — Glossary

ailanga a Pepeke — generic term [or insects
koiora-matawhenua — biogeography
kdkowai — red-brown

kunenga — evolution

monemone noa — ohliterated, rendered extinet
morearea — cxposed to danger

ongeonge — becoming rare, endangered
pahekeheke — uncertain, unstable

PALitI taranui — (ussock grass

purekereke — kaobbled

Kitea ai enci wiwhara Molytine 1 &tahi kdinga taratahi
mai i nga wai parid o te Tai Tokerau kei reira nci nga
moutere o Tawhiti Rahi, ki Te Wharckauri e ncho tarake
mai una i tc Rawhiti, puta atu ki nga wahi makariri péra
Nga Moutere o Snares i te longa. Kiore he wahi i toa ata i
nga maunga o Te Waipounamu ma te huhua o ngi wiwhara,

. tae atu ki te huhua o ngd memo wiwhara, A, ko te wahi kei

reira le tino huhualanga o énei momo pitara, ko te takiwa
mai i Otakou i te Uru ki Te Taka o te Karahu a Tamalca.
Kua whai te kailuhi kie whakulakotoria mai te whakapapa
o nga wiwhara nci, a, ka whakamahia te whakapapa net
hei thapapa ¢ whakatauhia ai te huhua haerc o nei mea |

“roto i nga tau. Ka tirchia te 3hua o ta ratou noho tahi ki te

taiao, ki &lahi atu o ngd aitanga a T&ne, me (¢ horapy hacre
o ngd wiwhara i le matd o te whenua i roto i nga tau mano
tini. E whakapaetia ana nd tuauri whaioio nga wiwhara
nei — ard, kua neke alu i (e 65 miriona tau ¢ noho ana |
Aotearoa. E whakapaetia ana and hoki i nohoia ¢ & ritou
tipuna ngd wihi maha tonu — ko te tahamoana t&nd, ko
ngd moutere me 8 atu wihi tirake ténd, ko ngd whenua
tipotupotu t€na, tae atu ki nga pae maunga,

I roto i ngd mahi rauhi i ngd aitanga a Tanc { Aotcaroa, ¢
whakasetia ana e te nuinga he pahekeheke te fhua o te
noho mai o Enel momao pliara ki te ao. E noho morearca
ana hoki i te ngau mai o nga dhuatanga kino ki a ratouw,
pénei i te kiore, 8 ratou tino hoariri, me nga mahi
whakarcreke i te ahua o 0 ratou kainga noho. Ard tetahi
momo e whakaarotia ana i monemone noa i murii te taenga
mai o te Pakehd. Terd €lahi tohunga tivotivo i ngd ailanga a
pepcke kua ata rangahau i te wiwhara plrekereke, a, e ai
ki {a ratou, ka noho (Enei momo wiwhara hei wailohu
mehemea e nohoid ana t8tahi mouterc ¢ te kiore, kiore
ranei. {Ard né, mehemea kei te nui nga wiwhara plrekercke,
karekau pea he kiore, 8, mehemea korekore ana he wiwhara,
kei reira pea te mahi a te kiore.)

taekacka — striped
tarake — isolated, remote
Tawhili Rahi — Poor Knights [slands
Te Taka o te Karahu a Tamatea — Fiordland
tona — lubercle
tuauri whaicio — very ancient times
whenua tapolupotn — lowland
wiwhara — weevil
Translation by H. Jacob
Huatau Consultants, Wellington




ABSTRACT

New Zealand's coxcllu, karo, knobbled, and speargrass weevils arc revised. Sixteen species are
recognised in the genus Lyperobius Pascoe, 1876, of which eight are new (australis, barbarae,

clarkei, eylesi, glacialis, montanus, patricki, and 1ownsends). Bour species are recognised in the

genus Hadramphus Broun, 1911, Karecolens Kuschel, 1987, based on K. pittospori Kuschel,
1987, is reduced to synonymy with Hadramphus, and the new combination /. pittospori is
proposed. Lyperobius aciphyllae Broun, 1917 is a sabjective synonym of L. cupiendus Broun,
1886. Genera and species arc described, and a key to adults is given. Life history, biology, and
conservation staius and value are reviewed, A numerical phylogenelic analysis exploring the
relationships of the two gencra and their included species is shown to contain significant
phylogenetic structure, against anull hypothesis of random noise, by bootstrapping and iree-length
distribution skewness. Biogeographical and ecclogical history, including host plant shifts, are

discussed.

Craw, R,C. 1999, Molytini (Insecta: Coleoptera: Curculionidae: Molytinac). Fawna of New

Zealund 39, 68 pp.
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INTROBUCTION

New Zealand weevils assigned to the tribe Melytini (=
Liparini} comprise some of our largest bectles, and some
species are among (he largest in the tribe, They are con-
spicuous members of insular, montane, subalpine, and
alpine communities. Twenty species in two genera ~—
Lyperobius Pascoe, 1876 and Hadramphus Broun, 1911 ~
are recognised in this study, but further undescribed
species may occur, particularly in the northern half of the
South Island.

8-

Although they are popularly and frequently known as
‘plant weevils’, this term was originally coined (in a New
Zealand contexty as a collective common name for the
large subantaretic species of adelognathous (i.c., broad-
nosed) weevils at present placed in the genera Helerexis
Broun and Celandius Blanchard (Hudson 1934). Speur-
grass weevil (for all species of Lyperobius), coxella weevil
(for Hadramphus spinipenanis), karo weevil (for H. pitio-
spori}, and knobbled weevil (for H. stilbocarpae) are more
acctirate common names, and have been used in recent
popular treatments (c.g., Meads 1990, Foord 1992).

Previous systematic studies of New Zealund Molytini
have been isolated descriptions of gencra and species
(Pascoe 1876, 1877, Broun 1881, 1886, 1911, 1914,
1917; Kuschel 1971, 1987). Larvac and pupac of some
species have been described (May 1971, 1981, 1987a,
1993}, Bull {1967) provided a detailed study of the
morphology, life history, and biology of L. Auttoni. The
present study is based on exarmination of more than 1300
adult specimens.

TAXONOMIC DEFINITION OF N.Z. MOLYTINI

Weevils belonging to the tribe Molytini of the curculionid
subfamily Molytinaecan be recognised in the New Zea-
land fauna, and distinguished from offshore Moiytini by
the following combination of characters,

Adnlts. Length (excluding rostrum) 11.5-28 mm, greatest
width (across elytra) 5.9-12.5 mm, Large, brachypterous,
flightless molytine curculionids. Wings rudimentary, nar-
rowly laminate, 0.2-0.65x a5 long as elylra. Anlennac
geniculate; funicle with 7 segments, the 7th free from cluby
club with 3 segments, the st longer than remainder of
¢lub, the 3rd with a transverse ling; sulures straight, ob-
lique. Prothorax with ocular lobes prominent to obsoletle,
proslernum emarginate, Procoxae contiguous, metacoxag
transverse. Tibial apex with uncus and premucro, the
uncus arising from a low corbel carina (Fig, 35); distal
protibial comb rounded, meso- and metatibial combs ob-
liguely sinuale, Tarsi spongy beneath; 1si scgment elon-
gate; 3rd segment much broader than the 2nd, bilobed; 4th
segmenl concealed; 5th segment longer than the 3rd; cluws
symmetric, {ree.

Male. Tergitc 8 nol concealed by tergite 7. Stemite 8
composed of 2 separate sclerotised plates, posteriorly
emarginate, with short fatero-apical setae. Sternite 9 wilh
asymmetric arms and a sclerotised lobe (Fig. 44, 46). Teg-
men complate; parameres well developed, with a shorl
manubrium (Fig. 45, 47}. Acdeagus: median lobe weakly
sclerotised along dorsal median line (Fig. 58); pedal por-
tion divided laterally by a greatly disiensible membrane




{Fig. 64). Endoljhallus non-cversible, attached to apical
margin ol acdeagus. Ejaculatory duct inserted dorsally
inside proximal arms of heavily sclerotized basal sclerite.
Female. Sternite 8 with 2 sclerotised arms, sometimes
(used apically, and bearing short latero-apical setae (Fig,
70-76). Hemisternites long, divided into distinct proximal
and distal portions, the distal portion with numerous short
setag; short to long membranous hemisternal pouches
present. Vagina not extending past hemisternal bases.
Bursa copulatrix large, long; spermathecal duct inserted
on base of bursa near junction with median oviduct,
dilated at insertion point. Spermatheca faiciform, much
shorter than large spermathecal gland (Fig. 77-83).

Larvae (see, e.g., May 1993, fig. 830~-839), Length 17.5-
32 mum, width 6.3-10 mm. Body large, robust, dense
creamy white; head dark red-brown to black, partially
retracted. Frontal suture narrow, nol angelate helore apex,
Dorsoepicranial setag 3 not in contact with frontal suture.
Frontal sctac 5 well developed. Thoracic segments with a
V-shaped pocket medially between the 2 ventral [olds.
Abdominal scgment VI without prodorsal setae. Spir-
acles conspicuous, elongate-ovate or subcircular; airtubes
conspicuous, with fine, pigmented annuli, directed dorsad
(thoracic) or caudad (abdominal); AbdV1Il spiracle on
dorsum, as large s thoracic spiracle.

Pupae. Maximum length 17-20 mm. Cuticle glabrous;
setae dark, lapering, mounted on small tubercles, strongest
on head and pronotum, finer on abdomen, Elbows wilh
subequal selae. Pseudocerci on abdominal segment IX
short, dark, curved, without associaled selae, Antennal
club smooth. Primary protheca bullate (Hadramphus) or
striate (Lyperobius), with spinnles on dorsal margin amd
ridges; secondary pierotheca shorter than the primary.
[Descriptions of larvac and pupae {from May 1971, 1981,
1987a, 1993.]

Host plants, Apiaceae (Aciphyfla and Anisotame), Arali-
accue (Stilbocarpa), and Pittosporaceae.

Remarks. Pascoe (1876, 1877) placed Lyperobius huttoni
and L. tuberculatus in Lacordaire’s (1863) group Moly-
tides, based on Schoenherr’s (1823) family-group name
for this taxon. The family-group name Liparides (Latreiile
1828) — vsed by Marshall (1932), Solari (1941), Mori-
mote (1962), and others to refer to a tribe (Liparini) of the
subfamily Hylobiinae —is cquivalent. An ecophyletic cline
{from fully fying Hylobinii to flightless Liparini was noted
by Morimota (1982}, who associated these two tribes
under the family-group name Hylobiini Kirby, 1837; the
tribal name Molytini has priotity, however, Following
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Hudson (1934) and Kuschel (1987} (his tribe, as
represented in New Zealand, is placed in the subfamily
Molytinae.

Larvae of Hadramphus and Lyperobius can be separa-
lcd from the superficially simitar large larvae of Anagorms
species (Aterpinae} by (a) having dorsoepicranial setae 3
situated on the epicranium and not within the frontal
suture or on the frons, and (b) abdominal segment IX
having two dorsal setae, one slightly longer than the other.
They ars unlikely to be confused, though, because of host-
plant differences — no Aragotus larvae are found on Api-
aceae, Araliaceae, or Piltosporaceae,

Hadramphus and Lyperobius larvae differ from those of
the xylophagous Holarctic Hylobius Germar and Nearctic
Pachylobius L.e Comte mainly in the shape and alignment
of the spiracles. They share with Hylobius and its allies
conspicuously large airiubes that are ofien pigmented.
Larvae of the Buropean molytine Liparus germanus Lin-
naeus are very similar also to those of the New Zealand
Molylini, having clongate-ovate spiracices in common with
Hadramphus larvae (cf. Scherf 1964 and May 1971, 1981,
1987a, 1943).

MORPHOLOGICAL CHARACTERS

Morphological terms useful in taxonomy and identilication
are illusirated for external features (Fig. 11-13), male gen-
italia {Fig. 62}, and femalc genilalia (Fig. 78).

A character-based phylogenctic species concept (Baum
& Donoghue 1993} is adopted in the context of this study.
It defines a species as the smallest aggregalion of popu-
lations diagnosuble by a unique combination of character
states in comparable individuals.

Head. The globose head is produced into a rostrum thal
hears Lthe mouthparts, comprising a (riangelar pair of bi-
dentate mandibles with tufted or scattered setae on their
outer face, paired maxillae each with a three-segmented
maxillary palp, and a rectangular mentum bearing a pair of
three-segmented labial palps. There is variation belween
the species in the relative length, thickness, and shape of
the rostrum. It can vary from relatively short and thick with
an expanded apex (Fig. 14, 15) to relatively long and thin
with the apical portion not much more expanded than the
base (Fig. 16, 17). A dorsal median carina occurs in somce
laxa. The geniculate aniennae, inserled Jaterally onthe api-
cal third of the cylindrical rostrum, are eleven segmented
with the terminal three segments forming a compact club.
The first segment, the scapc, contributes almost half the
antennal length and is inserted at the anterior end of the
scrobe, a deep lateral sulcus extending obliquely from the
anterolateral portion of the rostrum to the ventral portion




of the eye. Segments 2-8 constitute the funicle, and range
in shape from elongate to rounded to transverse, The ratio
of the length of the first o the second segment, and the
shape of the 7th funicle segmeni can be diagnostic of some
taxa. Eyes are iateral, convex, and transverse.

Pronotem. Diagnostic fealures of the pronotum include
differences in the degree of subapical and basal con-
striction, macro- and microsculpture, and exlent of scaling
patterns and punctuation. In Lyperobius the pronotum
varies from nearly transverse with broadly rounded sides
to elongate with narrowly rounded sides; such distinctions
are characteristic of particular species and species-groups,
Pronotal sculpture and scale patterning vary from three
narrow, longitudinal scale-filled sulci (two marginal, one
median) (Fig. 21, 24} through the pale scales being con-
fined to broader, shallower impressions (Fig. 19, 20} to
being scattered in no particular pattern {(Fig. 22, 23). Inthe
four Hadramphus spectes the pronotal sides and disc are
ornamented with tubercles which in size, shape, and posi-
tion arc specitic to species or species-groups. The ventro-
anterior lateral margins of the prothorax bear conspicuous
ocolar lobes which partly conceal the eyes in Hadram-
phus, these are reduced in Lyperobius.

Elytra. Elytral shape, scale patierns, and modificalions of
the elytral intervals arc all important taxonomic char-
acters. The degree of prominence of elytral humeri, and the
development and shape of discal and declivity tubercles,
differ greatly belween the Hadramphus specics (Fig. 1-4).
The cxtent and development of raised costae on the even
and uneven intervals offer a number of uscful distin-
guishing features in Lyperobius (Fig, 5-10, 27, 28), The
shape of the pale scales can vary considerably on a single
individual, hut scale shape is usually relatively constant on
the elytral disc, and can serve as a useful diagnostic
character,

Legs. The legs can vary from elongate and slender with
the femora barcly claviform and the tibiae straight (e.g., /.
spinipennis) to short and thick with the femora gradually
claviform {ec.g., L. cupiendus) and ihe tibiae short and
sinuate (e.g., L. faffax). The extent and position of scaling
on the upper inner face of the coxae is an jmportant
character diagnostic of the L. coxalis species-group (Fig.
32-34). Size and shape of ihe second and third larsal
segments, and the degree of development of the tarsal sole
hairs, olfer useful diagnostic characters for distinguishing
both sympatric congeners and vicarious sister taxa (Fig.
36,37).

Sexual dimorphism, Aparl from miner differences in
shape of the rostrum between the sexes, dimorphism s
most readily observed in the fifth venirilte, The male
ventriles are smaller and much more transverse (Fig, 38,
40, 42) than the famale ventrites, which are larger, longer,
and more rounded on their marging (Fig. 39, 41, 43).

Crenitalia. The male median lobe js stout and robust, as is
characteristic of molytine weevils, Size and shape of the
median lobe and the development of the aedeagal apo-
demes relalive 1o the median lobe can be characteristic of
a particular species. The shape of the endophallic basal
sclerite, and the presence or abscnce of sclerites in the
endophallus apex, can be wscful diagnostic characlers
(Fig. 48-69). In the female genitalia size and shape of the
8th sternite are useful features for distinguishing species
{Fig. 70-76), Degree of development ol the hemisternal
pouches, size and shape of the hemisternites and styli, and
the nature of their sefation can vary greally between
species (Fig. 77-83).

LIFE HISTORY AND BIOLOGY

Larvae of Lyperobius and of two Hadramphus species
(H. spinipeanis, H. fuberculatus) Teed on herbaceous per-
ennial Apiaceae in the predominantly New Zeatand genera
Aciphylla and Anisotome. Fouveaux Strait to Snares popu-
lations of the southern species H. stilbocarpae are found
on the fleshy herb Stilbocarpa (Araliaceae), but south-
weat Fiordland populations use Anisotome fyalfii as ahost,
Larvac are found both in the thick main roots and
rhizomes of the host plants (Bull 1967, May 1971, 1981)
and in soil surrounding the roots (Bull 1967). Larvae of L.
hudsoni and L. montanus have also been found grazing on
leaf bases and crowns. L. hutioni larvae construct a bare
pupal chamber in the soil adjacent to the roots of the host
plant. The pupal stage lasts about 2 weeks, Alter eclosion
the teneral adults remain in the chamber for almost 8
months before emerging. The lifespan of adult L. huttoni
in the wild has been estimated at 2.5 ycars (Bull [967).
Larvae of H. pittospori are subcortical borersin the live
branches, trunks and root crowns of the woody host plant
karo (Pittosporum crassifolivm). Their egg-shaped pupal
chambers arc found in the centre of the workings. The
pupal stage lasts about 3 weeks. Adults of this species have
remained alive in captivity lor 3 years (Bennetl 1987).
Hadramphus  adults are nocturnal, whereas those of
Lyperobius are diurnal, feeding actively on leaf lissue,
flower stems, and developing secds (Barratt 1985, Bennett
1987, Bull 1967, Meads 1990). Adult L. Aurtoni employ
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two types of feeding — leaf nicking on the outer leaflets of
the host, and a deep ovoid nolching of the feal pelioles
{(Bull 1967, Kuschel (1971: 247) described feeding be-
haviour of . stilbocarpae as “adults notch leaf margins at
night.” D.S, Horning (in litt.}, who observed this species in
the ficld, noles: “We saw many weevils feeding on Stil-
bocarpa and not one of them was notching the leaf margin.
Rather, they led on the leaf by chewing a hole through it
and then enlarging the hole. Often this is close to the leaf
margin and the narrow strip between the edge of the
feeding hele and the leaf margin may break, creating an
itlusion that the leaf margin has been notched.” Meads’
(1990: 49) photograph of this species feeding confirms
Horning’s account. Adults of this species can congregate
in large numbers on a single host plant and leed until it dies
{Close [997),

PHYLOGENETIC ANALYSIS

Methods, An attempt is made to reconstruct the phylo-
penetic history of Hadramphus and Lyperobius using the
methods of Hennig (1966), which group taxa into mono-
phyletic lineages {clades) on the basis of their possession
of shared derived character states {synapomorphies).
Character state polarities were determined by outgroup
analysis as discusscd by Watrous & Wheeler (1981), Mad-
dison et af. {1984), and Bryant (1991}, When two or more
states of a character oceur within an ingroup, the state
occurring in related outgroups is considered to be ances-
iral (c.g., characters 12, 13, and 14 in the following list),
Equivocal polarity decisions can cccur when out-group
relationships are poorly resolved and uncertain, such as in
this study, and two or more states of a character occur both
within and without the ingroup (e.g., characters 5, 7, and 8
in the following list). In these instances the predominant-
states method has been applied, i.e., the state occurring
most commonly amongst the oatgroup taxa is taken to be
ancestral for the ingroup (Kluge & Farris 1969).

A representative selection of phenetically related taxa
belonging to the tribe Molytini, and related genera from
the Pacific Rim and Northern Hemisphere, were selected
as outgroups; they are listed in Appendix 1. All these tuxa
were examined for external characters. Genital characters
were studied in detail for four taxa — Liparus, Plethes,
Actees, and Hesychobius. These taxa were selected be-
causc they have cither a close phenelic resemblance to
Lyperobius {Liparus and Plethes) or they are some of the
closest relatives in a geographical sense (Acfees and Hesy-
chobiyys are both found in the southwest Pacific region) to
New Zealand taxa, There is also a host and habitat resem-
blance between Liparus (see Magnuno 1954 for details of

distribution) und the New Zealand Molytini, both groups
being predominantly insular or montane to subalpine, with
many species feeding on plants belonging to or associated
with the family Apiaceae,

Monophyly ofin-group cladeHladramphus + Lyperobins.
Hadramphus and Lyperobius are inferred (o be a mono-
phyletic clade on the basis of the following combination ol
churacter states.

(1) Spermatheca falciform, with no maiked division inte
nodulus and ramus. Outgroup taxa have a moch more
elongate spermatheca with distinctive nodulus and ramus.

(2} Hemisternites divided into distinet distal and proximal
plates (Lyperobius, Fig, 77-18; Hadramphus, Kuschel
1971, 1987). This condition is not found in any out-group
taxa examined, although a somewhal similar statc has becn
noted in the very distantly relaled Cholinac of the genus
Homalinotus(Vauric 1973, fig. 92, 94) and Brachyderinae
of genus Cneorhinus (Alonso-Zarazaga 1988, fig. 1).

(3) Apical margin of male 8th sterile deeply emarginate
medially (Hadramphus, Fig, 44, 46; Lyperobius, Kuschel
1987). The predominant state in the outgroup {axa and
other curculionid subfamilics is for the apical margin to be
either rounded or acute,

(4) Endophalius of male genitalia nen-cversible, attached
to apical margin of median lobe and contained entirely
inside median lobe. According to Kuschel (1987} this con-
dition has not been noted before in curculionids.

Character listand discussion of character state polarity
[0 = ancestral; 1, 2, & 3 = derived]
1. Rostrum median carina absent (G}

Rostrum median carina present (1)
Hadramphuy spinipennis and H. stifbocarpae have a low,
median rostral carina. No such carina is found in most
outgroup taxa examined, A distinct median carina occurs
in Lhe distantly reluted Rhineifipus cuvieri Boheman and
Plinthus megeleri, and traces of this structure occur in
some species of Hedipus (c.g., H. lactarius Germar).

2. Postocular lobes obsolete {0}
Postocular lobes well developed (1)

All Hadramphus species have well developed postocular
lobes partly covering the eycs. Postocular lobes are absent
to obsolete in phenetic and phylogenetic relatives (e.g.,
Lyperobius, Plethes, Liparus, Antsorrhynchus, Aclees,
Hesychobins) bul variably present in other molytine gen-
era (e.g., Dyscerus, Apterylobius, Heilipodus).

3. Pronoturn luleral marging without lubercles but with a
constriction at apical third ()
Pronotum lateral marging tuberculate at apical third (1)
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Pronolum laleral margins tuberculate at middle, and

widest at middle to apical third (2)
In Lyperobius and many other Molytini the pronotum is
slightly consiricled laterally at the apical third to quarter.
Hadramphus pittospori has a large, acutely angled (ub-
ercle in this position and a small, obtusely angled mbercle
at the middle (Fig. 1). The other threc Hadramphus spe-
cies possess a large lateral tubercle at the middle of the
pronotal margins (Fig. 2-4). The Chilean Calvertius tub-
erosus (Fairmaire & Germain) has a large, protuberant
swelling midway on the pronotal lateral margins, but this
does not appear to be homologous with the tubercles found
in Hadramphus,

4. Pronotal disc punctate ()

Pronotal disc with knobsftubercles {13
The pronotal disc varies lrom sparsely to densely to
wrinkled punctate in most molyline taxa. Some South
American genera (e.g, Byzes, Parabyzes) and Asian
species {e.g., Dyscerus perforatis} have theli pronotal
disc omamented with large glossy granules that in some
taxa {e.g., Helipodus onychinus) are coalesced inlo raised
areas. Only the four Hadramphus species possess four
distinct discal knobs/tubercles (Fig, 1-4}.

5. Metasternal margin in front of hind coxac with a
metasternal fold, and sometimes a stight overhang at
mosl ()

Metasiernal margin in front of hind coxae with a
distinct projecting tooth (1)

All four Hadramphus species possess a projecling tooth

on the hind margin of the metasternum directly in front of

the hind coxae (Fig. 29). Lyperobins and most olher moly-
tine taxy have at most a well developed metasternal fold
with a slight overhang (Fig. 30, 31). Elsewhere in the

Molytini and related groups a projecting metasternal tooth

has been noted only in some specics of Orthorhinus (c.g.,

0, aethiops) and Byzes (e.g., B. diversus).

6. Mesepisternum with no distinct impression, at most a

few confluent punctures {0}

Mescpisternum with a distinct elongate impression (1)
The mesepisternum in Hadramphus bears & distinet elon-
gate impression which is often {illed with pale scales. This
impression has not been observed in other Molytini, which
al most have a few confluent punctures forming a very
small impression.

7. Elytral scales scattered (0}
Elytral scales confined to even inlervals and forming
pale scale stripes (1)
Palc scale stripes on at least some of the elytral intervals
are found in a variety of weevil taxa belonging Lo several
curculionid sublamilies, e.g., the South African Eremars

flineatus (BEremninae), the New Zealand Anagotus hamit-
foni (Aterpinac), and the South American Asryage finei-
gera (Cholinae). Amongst the immediale outgroup taxa
only Plethes albolineara has scale stripes resembling
those of Lyperobius. In L. huttoni and L. montanus scale
stripes are virtually absent on the elytral disc, oceurring
only on the clytral declivity in a very reduced state in resh
specimens.

8. Elytral disc intervals {3,5,7) flat to convex ()
Elytral disc intervals (3,5,7} tuberculate (1)
Elyiral disc intervals (3,3,7) costate, with no develop-
ment of secondary costac in even intervals {2}

Elytral disc intervals (3,5,7} coslate, with a tendency
for secondary costae to occur in even intervals (3}
Tubercules on the elytral disc do nol occur often in the
Molytini and rclated tribes {exceptions: South American
genera Byzes, Epistrophus, Placeifipus, Rhineilipus, and
Syphorbus, and Plagiophelus from Asia). Such tubercles,
formed by irregular elevations of the elytral intervals, are
tound in alt Hadramphus species (Fig. =4}, Development
of elytral intervals as raised costae is not a common
character, occurring only sporadically in a varicty of
curculionid subfamilies, e.g. Astyvage lineigera (Cholinac),
Lixus lineatus (Cleoninag}, scveral Anagoms  species
{Aterpinac), and scveral Sargos specics (Brachyderinae),
Amongst the immediate outgroup taxa costale elytral
intervals are found in Plethes albolineata and P. ungui-
cularus. Only the vneven clytral intervals are raised as
costae in Lyperobins glacialis, L. carinatus, L. fallax, L.
eylesi, and the L. hudsoni species-group (c.g., Fig. 6,8, 10,
27). There is a tendency for the even elytral intervais to be
raised as secondary costae — though nol all individuals in
a population manifest this character state — in the L,
spederii species-group and in L. gustralis, L. clarkei, and

L. nesidiotes (Fig. 5, 9).

9. Mid elytral declivity with interval 3 flat 1o costate ((0)

Mid clytral declivity with a tubercle on interval 3 (1)
Both Hadramphus spinipennis and H. stilbocarpae have 4
distinctive conical tubercle about midway on interval 3 of
the elytral declivity. This tubercle has not heen observed in
other Molytini.

10. Elytral declivity lateral margin without a tubercle on
interval 9 just above arliculation of abdominal vent-
rites 4 and 5 ()

Elytral declivity lateral margin with a tubercie on
interval € just above articulation of abdominal vent-
rites 4 and 5 (1)

Hadramphus pittospori, H, spinipennis,and H. stilbocarpae

have a distinctive wbercle on elytral interval 9 just above

the articulation of abdominal ventrites 4 and 3. This tub-
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crcle does not oceur in A, tuberculatus, Lyperobius, and
other Molytiai.

11. Tarsal scgments I and 2 with apical sole hairs same
length as those on segment 3, usually not distally pro-
jected (0}

Tarsal segmenis | and 2 with apical sole hairs longer
than thosc on segment 3, projected distally (1)

All members of the L. Audsoni species-group have the

apical tarsal sole hairs on segments | and 2 longer than

those on segment 3, and they are projected distally (Fig.

37). This character stale is unique (o these taxa as com-

pared to other Lyperobius species (Fig. 36}, Hadramphus,

Plethes, and Liparus.

12. Femoral tooth or denticle present (0}
Femoral tooth or denticle absent, represented at most
by a low carina (1}
Atooth or denticle is present on the femora of most species
of Molytini. In the New Zealand taxa it is Tound only in A,
pittospori and H, spinipennis.

13. Coxae with upper inner face bearing scattered hairs
and scales (0)
Coxae with upper inner face bearing a dense scale
patch (1)
The three members of the L. coxalis species-group share
the synapomorphy of a dense, slightly raised scale patch
o the upper inner face of all coxae (Fig. 33). This char-
acier staic has not been observed in any other Molylini
{e.g., Fig. 32, 34),

14. Male 5th ventrite not medio-apically emarginale (()
Male 5th ventrite medio-apically emarginate (1)
There is a distinct shallow apical median emargination on
the male 5th ventrite of f. stilbocarpae and H. spinipennis
{Fig. 38). This character stale has not been observed in the
other Hadreonphus  species, Lyperobius (Fig. 40, 42),

Plethes, Liparus, Aclees, and Hesychobius.

15 Female 5th ventrile without an upturned, rimmed
outer medio-apical margin {({J)
Female 5th ventrite with an upturned, rimmed outer
medio-apical margin (1)
The medio-apical margin of the female 5th ventrite has an
upturned rim (Fig. 43) in members of the L. coxalis and L.
spedenii specics-groups and in L. evflesi. This character
slale has nol been observed in other Lyperobius species
te.g., Fig. 41), Hadramphus (e.g., Fig. 39}, and other
Malytini.

16. Male median lobe endophallus floor at apex beyond
ostium without distinct sclerotisations ()
Male median lobe endophallus floor at apex beyond
oslium with distinet sclerotisations (1)

In most genera of Molytini the apical portion of the
cndophallus beyond the ostium is completely membranous,
without any distincl sclerotisattons. In Hadramphus (Fig,
48-51) and all Lyperobius species except for those of the
L. coxalis and L. spedenii specics-groups (Fig. 55, 56, 66—
G8) very distinct sclerotisations are located in the apical
portion of the endophallus.

17. Female styli apical (0)

Female styli latero-apical (1)
In L. carinatus (Fig, 78) and L. clarkel the styli are in-
seried latero-apically on the gonocoxites. En other Lyper-
obius species (Fig. 77, 79-83), Hadramphus (Kuschcl
1971, 1987), Liparus, Hylobius, and Pissodes the styli are
inserted apically.

18. Female gonocoxites without pouches ()

Female gonocoxites with short pouches (1)

Hemale gonocoxites with long pouches {2)
Distinet membranous pouches are located on the proximal
portion of the female gonocoxites of all Hadramphus and
Lyperobius species. Two character states, short (e.g., Fig,
77, 79-83) and long (Fig. 78; Kuschel 1971,1987), arc
recognised, These pouches have not been observed in
other Molytini.

19. Female bursa copulalrix without lobes near junction
of oviduct ()
Hemale bursa copulairix with lobes near junction of
oviduct (1)
Members of the L. spedenil species-group are character-
ised by a lateral pair of lobes on the bursa copulatrix near
the junction with the median oviduct (Fig, 79, 81, 82). This
character stale has not been observed in other Lyperobius
species, Hudrumphus, Liparus, Hylobius, and Pissodes.

20. Female bursa copulatrix completely membranous (0)
[‘emale bursa copulatrix with distinctive sclerotised
area near function with oviduel (1)

All members of the L. hudsoni species-group and L. eylesi

possess a distinctive female genital character - a distinct

internal sclerile al the junction of the bursa copulatrix and
the median oviduet (Fig. 77, 80, 83). This sclerite is not
found in other Lyperobius species, Hadramphus, Liparus,
and Hylobius. An internal lemale genital sclerite in the

same position has been observed in Pissodes piceae, but il

is of a dilferent form (o that found in the L. Audsoni

species-group and L. evlesi.

Phylogenetic results and relationships. A data matrix
was constructed for 15 Hadramphus and Lyperobius laxa
and an hypothetical outgroup laxon based on 73 species of
Molytini and related genera, embodying 20 characters
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Qutgrou _ _
Maiori grotip —— H. pittospori
ajority rule —— H. pittospori 75 .
100 ! — H. spinipennis
— H. spinipennis o8 % _
100 122 5 lL— H. stilbocarpae
— H. stilbocarpae
H. tuber
H. tuberculatus erculatus
— L. clarkei — L. clarkei
100 100 57 59
— L. carinatus ] i —— L. carinatus
100 L. glacialis L. glacialis
41
-j; L. fallax : L fallax
‘ L. hudsoni spp.
e '_pp 39 w — L. hudsoni spp.
L.. spedenii spp. i : _
50 100 . — | eerSI
— L. coxalis 13
50 0 .
. _— L. nesidiotes L. spedenii spp.
66 .
L. australis ‘ L. coxalis
49
L. eylesi o I L. nesidiotes
Outgroup i L. australis

Text-fig. 1 Majority rule consensus tree for Hadrarmphus and Lyperobius.
Numbers along branches indicate the percentage of the 16 most parsimani-

ous treas in which each branch occurred.

Text-fig. 2 Results of hootstrap statistical test and decay indices {below each
branch} mapped onto majority rule consensus free. The percentage of 2000

hootstrap samples in which each monophyletic group was represented is
shown above each branch.
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Table 1 Character state distribution matrix for
numerical phylogenetic analysis of Hadramphus
and Lyperobius.

Taxa Character states

Outgroup 00000000000000000000
H. pittospori 0111110101000001 0200
H. spinipennis 11211101110001010200
H. stitbgcarpae 1121110111101 310200
H. tubercufatus 03211101000100010100
L. australis -00000013000110170100
L. carinalus 00000012000100011200
L. clarkei 00000013000100011200
L. coxalis 00000012000110100100
L. evlesi 00000012000100110101
L. fallax 00000012600100010100
L. glacialis 0Q00Q012000100010200
L. hudsoni spp. 00000012001100010101
L. huttoni 0000010000100010200
L. nesidiotes 00000013000110100100
L. spedenii spp. 00000013000100100110

{Table 1). Apart from the outgroup taxon, lwo olher con-
solidated taxa were used for character state scoring. These
were L, hudsoni spp. (comprising L. barbarae, L. hudsoni,
L. montanus, and L. townsendi) and L. spedenii spp. (L.
cupiendus, L. pawricki, and L. spedenii). This matrix was
analyscd in the numerical phylogenetics package PAUP
ver. 3,1.1 (Swofford 1993) using the branch and bound
algorithm, which goarantees {inding all the most parsi-
moniocus trees. Decay indices, which indicate the length of
the shortest trce lacking a particular node, were calculated

mean=66.7223000 sd=4.368148 gl=-1.168185 g3=1,06%A621
using the program AutoDecay 3.03 (Eriksson, n.d.).
Analysis of this matrix produced 16 most parsimonious
trecs, with a length of 31 steps. A majority rule conscnsus
tree is presented as a summary of phylogenetic relation-
ships{Text-ig. 1}. Both genera (orm monophyletic cladces,
and species relationships are unequivecal in Hadramphus.
A decay index of 5 for this clade (Text-fig, 2) indicates that
the internal node uniting all Hudramphus species into one
clade has greatest support, since a lree of length 37 is the
shortest without this branch. More problematic are the
interrelationships of Lyperofius species, bul there is only
one varesolved trichotomy in the conscnsus tree.

Statistical tests of phylogenetic structure. A bootstrap
test can be used Lo put confidence intervals on any estimalte
of phylogeny by resampling the original data sct to infer
the variability of the estimate, Characters in a matrix of
taxa X characters can bc sampled with replaccment (i.e.,
hootstrapped) lo create many new matrices of the same
size as the original. Each of these can then be analysed to
find the best fitting tree. Results can then be combined in
a majority rule consensus tree. Nexl Lo each branch of that
ree is shown the number of times that the monophyletic
group defined by that branch occurred (Felsenstein 1985).
Beotstrap propertions » 70% usually correspond to a prob-
ability of 295% thal the corresponding clade is real {Hillis
& Buli 1993).

Judging by published studies, it is frequent for putative
monophyletic groups to be found 1o be supporled with less
than 95% confidence. This is because uvtility of this test is
limited in data scts lacking large numbers of characters
relative {0 the number of taxa (Sanderson 1989). It has
been estimated that even in a dala set wilh no character
conflict (i.e., homoplasy), every clade must be supported
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by at least threc derived characters for statistical signi-
ficance at the 95% level to result. Thus, even onder ideal
circumstances, where characler conllict is low or non-
existent, phylogenetic analyses with only a moderate
number of characters per taxon will exhibit low conlid-
ence levels in at least some parts of the resulting tree
hypothesis {Penny & O’ Kelly 1991).

Application of this test 10 the reported data (Text-tig. 2)
reveals thal Hadramphus species form an extremely well
supported clade (98%). The most strongly supported clade
within this group is the sister-group relationship H. spini-
pennis-H. stiltbocarpae (85%). Support [or a Lyperobius
clade is more equivocal (57%), but within this genus a
clade comprising the L. spedenii and L. coxalis specics-
groups is better supported (66%).

An alternalive test, tree-length distribution skewness,
can discriminate between character data scts containing
phylogenctic signal and those with significant amounts of
random noise. Data matrices consistent with onc phylo-
genetic hypothesis produce tree-length distributions that
arc highly skewed to the left, while those compatible with
many phylogenelic hypotheses produce more symmetrical
tree-length distributions that cannot be distinguished from
those produced by random character data. Skewness of a
tree-length distribution can be measured by the g 1 sial-
istic, which is one measure of the skewness of a frequency
distribution. Tree-length distribution {requencies that are
significantly skewed at the »99% lovel (g 1 < .47} pro-
vide a critical value for distinguishing data sets containing
phylogenetic structure from those with random noisc
(Huclsenbeek 1991).

Applying this test to the reported data set resulted ina
tree-length frequency distribution with a mean tree length
of 66.7 steps, and highly skewed to the left (Text-fig. 3).
The g 1 statistic value for this sitnulation is —1.168, well
below the significant critical values reported for this
meihod (Hillis & Huelsenbeck 1992). This value indicales
strong support for there being phylogenetic signal in the
Hadramphus-Lyperobivs data set,

HISTORICAL ECOLOGY AND BIOGEOGRAPHY

Methods, Biogeographical, ecological, and evolutionary
history in a phytophagous weevil clade can be estimated
using a phylogenetic tree derived from morphological or
other evidence. This reconstruction of phylogeny gives a
critical basis for postilating scenarios of host-plant usage,
selection, and shilts (Anderson 1993), as well as other
aspects of biogeographic and ecological history {Brown
1993, Morrone & Crisci 1995). Host plants and eleva-

mH. pittaspori

= H. spinipennis

Treslength: &+

Gl 0.83 m H. stilbocarpae
RI: 0.87

RC: 0.56

Min: 5 mH. tuberculatus
Max; 8

m L. huttoni
ml. clarkei

= b, carinatus

a1 L. hudsoni spp.

@ L.spedenil spp.

host plant o L. coxalis
2 steps
unordered L idi
7 - nesidiotes

[ nonspecific =
LT Aplaceas ;
B ap L. australis

Araliaceas
Plttosporaceae mL. eylesi
uncertain
E= squivacal o Outgroup

Text-fig. 4 Distribution of host-plant families mapped onto
the majority rule consensus tree for Hadramphus and
Lyparobius. :

tional ranges (cxpressed as broad habitat groupings, e,
lowland, subalpine} are mapped onto the independently
derived phylogenetic trec using MacClade (Maddison &
Maddison 1992}, and ancestral patterns arc predicted by
specifying states for the interior nodes of the tree, This is
equivalent 1o character staie oplimisation.

Plant-host analysis. All Lyperokius species utilise only
members of the Apiaceae as hosts, The most parsimonious
interpretation for the postulated history of host shilts in
the Hadramphus clade involve a shifl onto Piftosporem
(Pittosporaccac) for H. pittospori, and onto Stilbocarpa
(Araliaceae} for A. stilbocarpae from ancestral apiaceous
host plants (Text-fig. 4.

Speciation and the evolution of hosl-plant shifls in
extant species of Hadramphus and Lyperobius happened
well after the divergence of the higher taxa of the plants on
which they feed. These hosi-plant shifts have cccurred
among plants that appear very similar in anatomical,
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chemical, and embryological features {Harbourne &
Turner 1984, Hegnauer 1969, Metcalfc & Chalk 1950). In
an analysis of DNA scquences Apiaceae was the closest
relative of Araliaceae, and this clade was the sister taxon to
Pittosporaccac (Chase et al. 1993). Host-plant relations of
New Zealand Molytini oifer some supporl for the
hypothesis that chemical similarity and phylogenctic
affinity of insects” host plants facilitate host shifts,

Plant hosts for most nen-New Zealand Moiytini are a
wide variety of gymnesperm and herbaceous or woody
angiosperm taxa (Anderson 1993). They include Coni-
ferae for the northermn temperate gencra Hylobius, Hylo-
bitelus, Pissodes, and Pachylobius, Araucariaccac for the
Chilean Caulvertius, Ficus (Moraceae) for the Asia-Pacific
Aclees, und genera of Aceraceae, Oleaccae, Rosaceae, 1lli-
ciaceae, and Lauraceae for the Asian Dysceruy (Morimoto
1982). Some plant hosts for genera that arc close phenel-
tcally to Hadramphus and Lyperobius include Asteraccae
and Aplaceae for the Palearctic Liparus {(Smreczynski
1968), and the South American Helipodus (rearing label
data in NZAC), and Asteraceae for the northern Andean
Plethes (rearing label data in NZAC). This erude ‘out-
group’ comparison provides additional support for the
hypothests, derived trom phylogenetic analysis, that the
ancestral host plant for the Hadramphus-Lyperobius clade
was a member of the Apiaceae.

A review of specialised associations between insects
and Apiaceae (Berenbaum 1990) noted that records of
apiaceous feeders or their relatives on araliaceous hosts
were quite rare. Besides Molytini, another New Zealand
curculionid group (Stephanorhynchus, Bugnominag) has
species-groups host specific to Apiaceae, Araliaceae, Pit-
tosporaceae, or Asteraceae (Hudson 1934, Siyles 1973,
May 1987h). Species-groups of Lepidoptera inXyridacma
(Geometridae),  Acrocerops (Gracillaridae), and
Pterophorus (Pierophoridae) are found on Araliaceae and
Pittosporaceae, with distinet species associated with each
family (Dugdate 1975).

VYicariant disivibution and sympatric occurrences. The
major clades Hadramphus and Lyperobius are almost tot-
ally vicariant, and their distributions overlap only al the
southernmost limit of diswribution, on tiny Broughton
[sland in the subantarctic Snarcs group. These two taxa do
occurin geographical proximity in Canterbury, but exhibit
ceological vicariance along an altitudinal gradient, with H.
iuberculatus known {tom lower altitudes than Lyperobius
species.

Members of the L. Audsoni species-group {L. barbarae,
L. hudsoni, L. montanus, L. townsendi) and the L. coxalis
species-group (L. australis, L. coxalis, L. nesidiotes) are
all vicariant. Putalive closest relatives L. pairicki and L.

Table 2 Numbers of ancestral nodes in the phylogenetic
tree separating vicariant and sympatric clades.

Clade

Ancestral nodes (#)

(1} Vicariant
H. spinipennis-H.stilbocarpae ]

H. pittospori-H. spinipennis/H. siilbocarpae 1
H. tuberculatus-H. pittospori/H. spinipennis/H.
stilbocarpae 1
L. cartnatus-L. clarkei |
L.glacialis-all other Lyperobius 2
L. faltax-L. hudsoni spp /L. eylesitL. spedenii spp.dL.
coxalis spp. 1
L. coxalis-L. australis/L. residiotes 1

L. australis-L. nesidiotes

(2) Sympatric

H. stitbocarpae-L. nesidiotes 1
L. carinatus-L. huttoni

L. carinatus-L. spedenii

L. clarkei-L. fallax

L. carinatus-L. fallax

L. huntoni-L. faltax

L. fudsoni spp.-L. spedenii spp.

i L e L Oh L D

spedenifare also vicariant, the lormer species occurring on
North Gtago and South Canterbury mountains and ranges,
the latter on Central Otago and Otago Lakes mountains
and ranges and the Takitimuw Mountains, Other vicariant
palterns of disjunction include the sister species L. clarkei
(northwest Nelson and Buller ranges) and L, carinatus
(Seaward Kaikoura Range to mid Canterbury), and the
sister-group relationship of L. fallax (northern South
Island ranges, with southern limits north of the Rakaia
River) to a clade comprising L. coxalis, L. hudsont, and L.
spedenii species-groups plus L. evlesi (southern South
Island and The Snares, with L. spedenii extending north-
wards to just south ol the Rakaia River) (Craw 1990,

Vicariant distributions arc most commen between
closely related clades and species, wilh an average of 1,12
ancestral nodes separating vicariant taxa in the phylo-
genetic tree. Sympatric occurrences are usually between
much more distantly related taxa, with an average of 4.7
ancestral nodes separating Lhose taxa that occur together
{Table 2). Sympatry, dve to dispersal, is thus secondary to
vicariance in these lwo genera,

Flevational range, habitat, and biogeographic history.
Tectonic and other geological activity tends (o result in
irregular land surfaces. These irregularitics promote bio-
logical diversification by changing environments and sep-
arating or joining habitats. Teclonic processes leading (o
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uplift, subsidence, and horizontal displacement along fault
rones are postulated o be responsible for the
fragmentation of ancestral New Zealand molytine
pepulations, leading to vicariant differentiation at generic
and specific levels.

Repeated cpisodes of uplilt and subsidence, and marine
transgression and regression, have characterised the geo-
logical history of New Zealand since the Mesozoic era,
Mountain ranges have been a prominent featurc of local
landscapes since (hose times. Published paleogeographic
maps illustrate mountainous landforms in what is now
southern Nelson/north Westland, east Otago, and Fiord-
Tand during Lower Cretaccous lime, JLis often stated thal
the extensive New Zealand microcontinent had been
craded to an expansive peneplain surface by the late
Cretaceous, but the description ‘peneplain’ is problematic.
Beneath the very late Cretaceous Pakawau coal measures
surface relief was at least 100 m over very short distances.
Similar relicf, though less steep, is known from beneath
Eocene coal measures in scuthwest Nelson and around
Huntly (Waikato), In notth Westland, the Cretaceous
Porarari Group is thought to have been laid down during a
peniod of inlense local tectonic activity, and the source of
the breccia was probably at a considerable altitude. There
was a general tendency for continuing uplilt until the end
of the Rangitata Orogeny in the late Crefaceous {Suggate
et gl 1978).

No epoch of the Cenozoic cra lucks deposits indicative
ol tectonic movement somewhere in New Zealand. During
the Palcocenc to Late Eocene there was a tand of generally
low relief flanked by large, low-lying lagoon areas in parts
of the eastern South Island, with localised hill and moun-
tain ranges. Late Eocene ranges existed to the north and
south of the Manapouri region. Minor mid-Cenozoic
uplift affected the western edge of the shelf region in the
southern South Island, from the Longwood Range in the
south through the Takitimu Mountains to the Bob's Cove
arca (L.ake Wakatipu region) in the north. Early Oligocene
and mid Miocene ranges occurred in the Takitimu arca. In
Otago, lhe Moonlight Faull is bordered by a discontinuous
narrow strip of Oligocene beds, interpreted as a leclonic
zone active during Oligocene sedimentation and Kaikoura
deformation (Norris & Turnball 1993),

Initiation of the Kaikoura Orogeny, which gave rise to
the present-day uxial ranges, can be placed with reason-
abie confidence in Early Miccene time for many parts of
New Zealand. The modern Scuthern Alps may have
develaped northwards from an embryonic mountain range
in north-west Otago originaling through significant late
Oligocene - early Miocene uplift (Craw 1993). A dislinci
period of early Miocene uplift occurred in Marlborough
(Baker & Seward 1996), and middle to late Miocene uplifl

is reperted from South Westland (Sutherland 19963, In
many parts of New Zealand the uplands form disjointed
and faulted blocks, remnanis of ancient coastal plains,
which have been uplifted to their present position.

Evelutionary and ecological differentiation of the alp-
ine biola is closcly linked to these earth history events.
Rocky and other coastal, insular, lowland, and alpine
habitals are ecologically similar. Not only are there eco-
logical correlations between these environments but also
historical ones, Many montanc, subalpine, and alpine spe-
cies have coastal, insular, or lowland disjunct populations
or vicariant relatives. Coastal, insular, and alpine biota arc
ecologically and historically homologous (Heads 1990).

Most Lyperobius species occur in higher montane, sub-
alpine, and alpine grassland, herblield, and rocky places in
the South {sland. Lyperobius huttoni has a wider tolerance
inelevational range than other species, with popelations al
low altitude on the southern Wellington coast, montane in
the Hunters Hills (South Canterbury), and subalpine on
several South [sland ranges cast of the main divide. The
southernmost specics, L. nesidiofes, is confined to a small
islel in the subantarctic Snares slands,

In contrast, Hadramphus species have a strictly
coastal, insular, and lowland elevational range (Text-fig,
5). This genus appears to have been more widely distrib-
uted in the past, as Dr T. Worthy has recently discovered a
large Hadramphus specimen in a sublossil deposil on the
west coast of the South [sland (Te Ana Tili cave, Fox
River, 12 Mar, 1992 — NZAC). No large molytine specics
is known at present to inhabit this area, This subfossil
specimen resembles a large female Hadramphus in NZAC
collected at Puysegur Point, and identificd below as H.
stifbocarpae. In light of this discovery the Puysegur Point
popwlation of Hadramphus urgently requires specialist
study, since it and the subfossil material may represent a
filth, as yel undescribed, Hadramphus species,

It has been suggesied that some ancestral alpine plant
species of ancient mountains could have survived on
‘rocky faces’ or in habilats characterised by cool, wet,
infertile old soils at low altitudes during the early to mid
Cenozoic, and later given rise (o the present alping tlora
{Cockayne 1928, Wardle 1968, 1978). Particularly rele-
van{ is the fact that numerous species of the probable
ancestral host-plant tamily and genera {Apiaceae: Aci-
phyila and Anisotome} occupy coastal chiff and lowland
peaty and swampy habilats today (Dawson 1971).

Insular and coastal weediness characterised Mesozoic
weovil taxa ancestral (0 modern forms, The New Zealand
Molytini are hypothcsised to have descended from a Late
Cretaceous - early Tertiary brachypterous ancestral com-
plex distributed in coastal insular and lowland sites, and
on mountain ranges. That the common ancestor of Hud-
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Table 3 Taxonomic reot weight values for Hadramphus and Lypero-

bius specics and species groups,

Table 4 Summed percenlage taxonomic
diversily values (TDV) for selected critical

arcas wherc two or more Hadramphus and/

Taxon Information  Quolient  Weight Perceniage . . _ .
or Lyperobius specics are sympateic. Areas

H. pittospori 3 24.6 3 8.81 ranked for importance by this measure.
H. spinipennis 4 18.5 2.26 6.64
H. stilbocarpae 4 8.5 2,26 6.64 Area TDV _ Rank
H, tuberculatus 2 37 4.51 13.2 Black Birch Ra. 19.8 1=
L. huttont 2 37 4,51 13.2 Craigiehurn Ra, 19.8 1=
L. clarkei 4 18.5 2,20 0.64 Seaward Kaikoura Ra. 198 i=
L. carinatus 4 I8.5 2.26 6.64 NW Nelson/Buller 13.3 2=
L. glacialis 3 24.6 3 8.81 Broken River Basin 13.3 2=
L fallax 4 18.5 2.26 6.64 Murchison Mtns 13 3
L. hudsoni spp. 5 14.8 1.8 3.3 The Snares islands 9.5 4
L. spedenii spp. 7 10.6 1.3 38 Garvic Mtns 9.1 5=
L. coxalis 8 9.25 .13 33 Takitimu Mtns 9.1 5=
L. nesidiotes 9 8.2 1 29 North Otago mtns a1 5=
L. australis 9 82 1 29 The Remarkables 9.1 5=
L. eylesi 6 12.3 1.5 4.4

= H. pittespori ramphus and Lyperobius was flightless 15 a reasonable

raH. spinipennis

Tresiength: 6+
Cl: 0.83
Rl; 0.67

ea H. stilbocarpas

WmH. tuberculatus
4o L. hutton

mL. clarkei

m L. carinatus

= L. glacialis

m L. fallax

mL. hudseni spp.
m L. spedenil spp.

habitat mL. coxalis

4 steps

unardered .
nonspacic oiL. nesidiotes

! I

| i

EEE) Insular mL. australis
lowland

Ml subalpine mL. eylesi

uncartain

BE= equivoeal o Outgroup

Text-fig. 5 Distribution of habitats mapped onto majority
rule consensus tree for Hadramphus and Lyperobius.

hypothesis on the basis of parsimony, since all extant
species of these genera arc brachypterous and flightless.
Widespread ancestral popualations were subjected 1o
phases of ‘modernization” during which tectonic
displacement, subsidence, and uplift disrupled and
frugmented them, with subscquent dilferentiation at the
generic and specific levels,

CONSERVATION STATUS AND VALUE

Large wecvil species are gencrally considered in New
Zealand conservation biology (e.g., Ramsay et af. 1988,
Thomas 1996) (o be at threat from introduced rodent
predators. There is some anccdotal and empirical evidence
supporting this supposition. Bull (1967} provided evi-
dence that mice prey upon L. Auttoni adults, and Kuschel
{1971} attributed the absence of H. stilbocarpae on Big
South Cape Island — where it was once presenl — to pred-
alion by rats. While rodents undoubtedly prey on these
weevils, other factors such as habitat degradation and
destruction duc to agricullural praciices, reduction in the
size and extent of hosi plant populations through browsing
by stock and wild goats (Meads 1990), and even removal
of the entire habitat through quarrying (which happened to
a viable population of L. Awrtoni al Owhiro Bay, south
Wellington coast) pose just as great a threat as rodents to
populations of these endangered flightless species. Rod-
ents may also compele lor host plants with these weevils,
as Roberts (1895) has noted that introduced rats feed on
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the roots ol Aciphyita,

In 1980 H. spimipennis, H. stilbocarpae, H. tubercu-
latus, and L. hutroni were added 1o the protected fauna list
in the Seventh Schedule of the Wildlife Amcndment Act
1980. Being taxonomically and ecologically diverse, indi-
vidually habitat specific, phytophagous on specitic host
genera, and easily idenltified, these relatively large weevils
would seem to be an ideal biological indicator group for
the purposes of conservation and environmental
assessment,

There is increasing interest in ufilising phylogenetic
hypotheses as mcasures of biodiversity in priorilising,
ranking, and targeting species for ‘conservation value’
(e.z., Williams ef al. 1991, 1993, Faith 1994, Humphries
et al. 1995). Application of the taxonomic root weighting
method (Williams ef al. 1991) o the phylogenelic tree
provides a means of assigning quantitative values for each
species or species-group in that tree (Table 3).

Fortuitously, root weighting analysis indicates thal,
given Lhe present situation and current legislation, pro-
tection of these endangercd, rare, and vulnerable species
covers 39.68% of total taxonomic diversity of New Zea-
land Molytini. According to this method the next iaxon
that should be added to the protected fauna list is either H.
pittospori or L. glactalis. Addition of cither one or other
of these taxa would bring protected taxonomic diversity
coverage up Lo 48.49% ol total laxenomic diversity for this
group. Nearly 50% of total taxonomic diversily would
therefore be protected by listing only 25% of species in
this clade. Since three Hadramphus species are already on
the list, it would be more desirable to conserve L. glacialis
to maximisc the number of clades protecied. Reot weight
values can also be combined with information from geo-
graphic distribution, Lo identify and rank ‘critical areas’
for biodiversity preservation, by summing the percentage
laxonomic diversity values for a selection of areas where
two or more species occur {Table 4).

[n selting conservation priorities takonomic root weigh-
ting gives much higher weights to carlicr diverging, bas-
ally branching taxa (Humphries ef e, 1995). While there
are sound reasons for assigning high conservation priority
10 laxa basal within their lineages (Stiassny & de Pinna
1994}, weighting methods thal emphasise their species-
rich sister clades also deserve consideration. An alterna-
tive approach is Lo attempt to conserve taxa that may be
able to support further evolution. This is the methodology
advocated by Erwin {1991}, who suggests that members of
rapidly evolving clades or ‘evelutionary fronts’ have more
potential to lead to future diversity than species-poor
lineages. As basal lineages of New Zealand Melytini are
species poor and have already rcecived a much higher
weighling in conservation prioritisation and legal

protection, consideration should be given to protecting
some of the more speciose high-altitude Lypercobius
clades. Rather than adding a further early diverging
species to the protected lisi, members of the montane 1o
subulpine L. cexalis, L. hudsoni, or L. spedenii species-
groups could be granted consideration as the next
conservation pricrily. Placing priority on one or more of’
these speciose clades would also maximisc the diversity of
habitals occupied by the conscrved species. At present
most conscrvation cffort and legislation are focused on
basal lineages inhabiting coastal, lowland, and insular
habitats.

DESCRIPTIONS

Genus Hadramphus Broun

Hadramphus Broun, 1911: 104-105. —Hudson 1923: 390.
—Schenkling & Marshall 1931: 18. —Hudson 1934;
214, —-Kuschel 1971; 240, ~May 1971: 293.
Type species Hadramphus spinipennis Broun, 1911,
by original monotypy.

Kuarocolens Kuschel, 1987: 15, new synonymy,

Type species Karocolens pittospori Kuschel, 1987, by
original designation.

Redescription, Length 11.7-23 mm, width 6.5-11.5 mm.

Prothorax with ocular lobes well developed and cov-
ering eyes, Pronctum with 4 discal tubercles and 1 or 2
lateral tubercles. Elytral intervals 3, 5; and 7 with tb-
ercles, Mesepisternum with a distinct clengate impression.
Metasternum in front of hind coxae with a well developed
projecting tooth.

Remarks. When describing Karocolens. Kuschel (1987
15-16) wrote as follows,

“Closely related to Hudramphus Broun but differing in
the following main characters.

Frons with large impression. 2nd segment of funicle
roughly as long as Ist. Club segment 1 slender, ncarly
stalked at base, widening in straight line. Prothorax as or
nearly as long as wide, diverging in straight line to anterior
third, with large triangular knob at this point and a small
one behind. Elytra widening in straight line to anterior
third, with small tubercle or swelling on the basal angles,
wilh | or 2 posthumeral tubercles on interstria 9. Femora
armed with tooth; tibiac sinuous on lower edge with dis-
linct premucro in both sexes,

“MALE: Tegmen with a pair of teeth on anterior margin
of ring and broad parameres, Aedeagus with thick, per-
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maneuntly lifted ostial valves; floor of internal sac without
sclerite beyond ostium al aedeagal apex.

“FEMALE: Tergal pouches at basal angles of 8th tergite
present, large, bearing filamentous prokaryoles (bacieria).
Hemisternal pouches long.”

Some of the characters listed as dislinguishing Karo-
colens, though, are shared with Hadramphus species. For
instance, H. spinipennis has a femoral tooth that is visible
in specimens without the assistance ol any magnification,
and all Hadramphus species have a premucro in both
sexes. Other characters shared with Hadrampues are pres-
ent even though they are stated to be absent in Karocolens.
In the male genilalia of K, pittaspeorithe endophallus has a
pair of sclerites embedded in the membranous floor, be-
yond the ostium, at the asdeagal apex which appear (o be
homelogons with the single inverted V-shaped sclerite
found in other Hadramphus specics.

Although a number of unique characters (within the
clade comprising the New Zealand Molylini) remain that
phenetically separate H. pittospori from other Hadram-
phus species, phylogenetic analysis demonstrates that this
species belongs to a clade comprising (H. mberculatus +
(H. pittospori + {H. spinipenniy + H. stilbocarpae))} (see
Text-fig. 1). If formal classification is to be as isomorphic
as possible with reconstrucied genealogy (e.g., Darwin
1859, Hennig 1966, Nelson 1973), it is more informative
to recognise two genera ontly in New Zealand Molytini,
and to synenymise the monotypic genus Karocolensunder
Hadramphus. Immature stages support this synonymy.
May (1987: 30) notes: “The Tarva and pupa of K, pittospori
exhibil only minor difference from the immature stages of
H. stilbocarpae and from those of Lyperobius Pascoe,”

Hadramphus pittospori (Kuschel) new combination
Figures 1, 44, 45, 48; Map |

pittospori Kuschel, 1987 15-18 (Karocolens). —May
1987a; 20-34,

Type data. Holotype: male, NI, Poor Knights Jslands,
Aorangi, 15 December 1981, reared {rom Pirosporum
crassifetivm wood collected 1 month earlier, J.C. Watt
(NZAC), 19.7x8.5 mm, .

Paratypes (6 male, 6 female): listed in Kuschel {1987).

Redescription. Length 16.5-19.7 mm, width 7.5-8,5 mm.

Integument dark brown to blackish brown; body vesti-
ture of clliptic to lincal-lanceolale scales, densest on dorsal
surface, the scales yellowish on sides of dorsal surface and
reddish-brown to cinnamon on median areas of pronotum
and elywra and on elytral declivity. Rostrum relatively

long, 2.26-2.49x its apical width. Head with a distinct
impression between eyes. IFunicle with first 2 scgments
subequal in Jength, Antennal club with 1st scgment elon-
gate, almost stalked at base. Pronotum (including lateral
tubercles) as long as wide or nearly so, widest at apical
third, sparsely granulate, with 4 discal tubercles and a
median carina between anierior wbercles, Pronotum lat-
erally with a large triangular knob at apical third and a
simall median knob. Elytra elongate, widening in a straight
line to apical quarter, with a humeral tubercle; interval 5
with 3 or 4 tubercles on apical three-fifths. interval 7 with
4 tubercles on apical three-fifths, interval 9 with 1 or 2
posthumeral tubercles and an apicul tubcrcle just above
articulation of ventrites 4 and 5. Femora armed with a
small looth.

Male. Tegmen with a pair of teeth on anicrior margin of
ring; parameres broad (Fig. 45). Aedeagus with a shorl,
stout median lobe and thick, permancnily raiscd ostial
valves; apodemes longer than median lobe. Endophallus
with a pair of sclerites beyond ostium at aedeagal apex;
basal sclerite heavily sclerolised on anterior half, less
selerotised and with vestiture on posterior half (Fig, 48),

Female, Hemisternal pouches long. Spermathecal duct
not reaching past end of bursa.

Material examined. Type series only (AMNZ, MONZ,
NZAC).

Distribution. ND: Poor Knights 1slands (Aorangi, Ta-
whill Rzhi}.

Hosl plant. Pittosporwm crassifolium (Pittosporaceae).

Remarks. This distinelive species, or an as yet unknown
sister species, may exist in coastal lowland forest in the
North [sland and the Marlborough und Nelson areas of the
South Island, as well as on offshore islands where woody
Pittosporaceae or Araliaceae occur.

Hadramphus spinipennis Broun
Figures 2, 49; Map 2

spinipennis Broun, 1911: 105-106 (Hadramphus). -Hud-
son 1923 390, —~Kuschel 1971: 240.

Type data. Lectotype: male (here designaied), Chatham

Islands, “Pitt Is.” [T. Hall] (BMNH), 20.6x10 mm. There

is one specimen of this species in the Broun Collection

(BMNH) and nomne in the duplicate Broun Collection.-
(NZAC). The original description indicates that Broun

had move than one specimen when he described this spe-

cies, hence the lectotype designation.
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Redescription. Length 20.2-23 mm, width 9.6-11.5 mm.

Integument dark reddish-brown; body vestiture of pale
yellowish to dark brown, lineal-lanceolate, appressed
scales and hairs, densest on dorsal surface. Pronotum with
fateral lines and median apical and basal streaks of pale
vellowish scales. Rostrum relatively long, 2.3-2.6x its
apical width, Funicle with 1st segment 1.5-1.72x as long
as 2nd scgment. Pronotum (including lateral tubercle)
wider than tong, Elytra oblong-ovate; tubercles on inter-
vals 3 and 3 conical, on interval 7 spinose; interval 9 with
a tubercle just above articulation of ventritcs 4 and 5;
declivity with a median tubercle on interval 3.

Male genitalia. Median lobe stout; aedeagal apodemes
approximately as long as mediun lobe. Endophallus apex
with an inverted U-shaped sclerite (Fig. 49).

Femalc genitalia. Sternite 8 elongate; apodeme long,
Hemisternites with proximal portion noticeably broadcned;
hemisternal pouch moderately long.

Material examined. Lectotype, plus 21 non-type exam-
ples (BMNH, NZAC),

Distribution. Chatham Is: Mangere I, Pitt 1., Rangatira
{South East) 1.

Host plant, Aciphyila dieffenbachii (Apiaceae).

Remarks. The conservation status of H. spénipennis has
been evaluatcd by Emberson & Marris (1994) and
Emberson er af. {1996). It would be worth scarching for
this endangered and legally protected species on other
islands in the Chathams archipelago. For instance, it has
never been recorded on Rekohu (the main island), but
could well occur there on the southern coastal cliffs, as
well as at higher elevations on the Southern Tablcland,
where populations of a possible alternative host plant,
Aciphylla traversii, occur. Population dynamics of this
specics have becn studied by Schips et al. (1998). A
colour photograph of this specics appears in Dugdale &
Emberson (1996: 97).

Hadramphus stitbocarpae Kuschel
Figures 3, 29, 32, 38, 39, 46, 47, 50; Map 3

stithocarpae Kuschel, 1971; 240 (Hadramphus). -May
1971: 293; — 1981: 269.

Type daia. Holotype: male, 51, Big South Cape Island,
Murderers Cove, 4 January 1955, RK. Dell & B.A.
Holloway (NZAC), 17x8.7 mm.

Paratypes: lisied in Kuschel {1971).

Redescription. Length 15.5-21.7 mm, width 7.8-9.5 mm.

Integument dark brown; vesiiture of greyish-brown to
dark brown, appressed, lincal-lancecolate scales covering
body; scales on top of tubercles paler. Pronotum with
taterai and median pale lines; Jateral lines often extending
back onto elytral interval 5. Rastrum relatively long, 2.4--
2.7 its apical width, nsually with a weak median caring or
smooth line. Funicle with 1st segment 1.4-1.7x as long as
2nd segment. Pronotum {including lateral trbercles) |.15-
L.35% wider than long, with distingt discal knobs; surface
granulose to granuvlar rugose. Elytra clongate ovate, with
surface granuiate; interval 7 with conical wbercles, inter-
val 9 with a tubercle just above articulation of ventriles 4
and 3; declivity with a median tubercle on interval 3.

Male. Mcdian lobe short, stout; aedeagal apodemes
shorter than median lobe. Endophallus apex with an in-
verted U-shaped sclerite (Fig. 50).

Female. Sternite 8 with apodeme long. Hemisternites
with proximal portion noticeably broadened; hemistcrnal
pouches long.

Material exarined. Type serics, plus 160+ non-type
examples (AMNZ, BMNH, CMNZ, MONZ, NZAC,
OMNZ).

Distribution. FD. Breaksea [s, Breaksea Sound, Reso-
lIntion L. (exposed outer coast and Five Fingers Peninsula);
Puysegur Point. 81: Bird [ (Fouvcaux Strait); Big South
Cape I. The Snares (North East [, Broughton L).

Host plants. Anisotome lyaflii {Apiaceae), Stilbocarpa
fyallii, S, robusta {Araliaceae),

Remarks. Larvae and pupae have been described by May
(1971, 1981}, Colour pholographs of an adult and its hab-
itat, along with valuable notes on behaviour and ecology,
can be found in Meads (1990). In addition, H. stilbocar-
pae has been illustrated and discussed by Rance & Pairick
(1988), Morris & Hayden (1995), Peat & Patrick (1996),
and Close (1997). Translocation efforts and other aspects
of conscrvation management of this speeies have been
reported by Thomas e al. (1992), Meads (1994), and
Thomas (1990).

Hadramphius tuberculatus (Pascoe)
Figures 4, 51; Map 4

tuberculatus Pascoe, 1877 142 (Lyperobius). —Broun
1880 445, —Hudson 1923: 390. -Dalla Torre,
Schenkling, & Marshall 1932: 66, —Kuschel 1971
280 (Hadramphus).
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Type data, Lectotype: male (here designated), MC,
“Christchurch” {C.M. Wukeficld] (BMNH), 14.5x7.5
min.,

Redescription. Length 1 1,7-16.3 mm, width 6.5-8.3 mm,

Integument dark brown; body vestilure of greyish-
brown, appressed, lineal-lanceolate scales, those on head,
clytral intervals, and top of tubercles paler. Pronolum with
pale lateral and median stripes on basal half. Rostrum
relatively Jong, 2.0-2.16x ils apical widih. Funicle with
Ist segment 1,.46~1.8x as long as 2nd segment. Pronotum
(including lateral tubercles) 1.13-1.39x wider than long,
with 4 low discal elevations. Elytra oval, widest near
middle, with surface granulate; interval 3 with 3 low flat
elevations, the basal one almast costate, the others tuber-
culate; interval 5 with 2 mid-discal, Tow, flat, tuberculate
elevations; interval 7 with 3 low, flat, tuberculate ele-
vations; declivity without tubercles on intervals 3 and 9.

Male. Median lobe stout; asdeagal apodemes a litlle
shorter than median lobe. Endophallus apex with an
inverted U-shaped sclerite (Fig. 51).

Female, Sternite 8 elongate; apodeme long. Hemisternites
with proximal portions noticeably broadened; hemisternal
pouches short,

Material examined, Lectotype, plus 16 non-type ex-
amples (BMNH, CMNZ, NZAC).

Distribution. NC, MC, SC: Canterbury plains, loothills,
and fringing ranges — Oxford, Christchorch, Blackford
and Mt Oakden (Rakaia R.}, Temuka, Waimate.

Host plants. Probably Aciphyille subflabellaio and A.
glavucescens (Apiaceac).

Remarks. This legally protected species is possibly cx-
tinct (last specimen collected Waimate, 1922). It is men-
tioned in important conservation publications as having
once occurred on Banks Peninsula {e.g., Wells et af. 1983,
Ramsay es al. 1988, Tisdall 1994). This distribution infor-
mation is based on Kuschel {1971: 240}, who noted “#,
tuberculatus ... is known mainly from Banks Peninsulabut
was found as far south as Waimate.” None of the known
specimens bears a locality label ‘Banks Peninsula’ nor any
label data that could possibly be interpreted as indicating
collection there. The nearest recorded specimens (o Banks
Peninsula are from Christchurch, including the type series,
of which Pascoe (1877 142) wrote: “Hab. Christchurch ...
found on a plant called the *Spaniard’ [i.c., Aciphyiial.”
Early accounts of the indigenous vegetation around
Christchurch contemporancous with the collection of the
type series {e.g., Travers 1569, Armstrong 1870) record

the presence of Aciphylla specics in a variety of habilats,
including sandhiils, swamps, and pfains, These host plants
Tor H, mberculatus have been recorded from Hagley Park
(near the centre of Christchurch) as late as 1905 (Herriott
1919}, and the last record of this weevil in Christchurch
was in 1910, Distribution data from known specimens
extends from Waimate and Temuka in eastern South Can-
terbury to Oxford in southcrn North Canterbury, with
western and eastern limits at Mt Qakden and Christchurch
respectively, Subfossil records of this specics from South
Canterbury (Worthy 1997) do not represent signilicant
exlensions to the known rangc.

Genus Lyperobius Pascoe

Lyperobius Pascoe, 1876: 54, ~Broun 1880: 445. —Hutton
1904: 203. ~Hudson 1923: 390. -Dalla Torre,
Schenkfing, & Marshall 1932; 65, —Hudson 1934:
133. ~Kuschel 1971: 239; — 1987: 15. Type species
Lyperobius  huttoni Pascoe, 1876, by original
menotypy.

Redescription, Length 11.5-28 mm, width 6~12.7 mm.

Prothorax with ocular lobes slightly developed. Pro-
notum not tuberculate, its sides subparallel lo broadly
rounded, without lateral knobs, Elyira not tuberculate;
intervals flat, convex, or costate, Mescpisternum with no
distinet impression, at most with a few confluent punc-
tures, Metasternum in front of hind coxae wilh at most a
prominent overhang.

Lyperobius ausiralis new species
Map 5

Type data. Holotype: female, FD, Mt Inaccessible, 3400
fi [1020 m], 5 February 1985, A. Frampton (NZAC),
23%%9.7 mm.

Paratypes: ! female, FD, near Lake Fraser, Fcb 1983,
A.E. Framplon,

Description. Length 20.5-23 mm, width 9.2-%.7 mm.
Integument black to dark reddish-brown; body vestiture
sparse, of pale yellowish-white scales, densest on head and
pronctum, as narrow slripes between elytral striac and
costate intervals, and on upper inner face of all coxae.
Rostrum relatively long and thin, 2.0-2.05% ils apical
width. Funicle with 1st segment 1.6-1.66x as long as 2nd
segment; segmenis 3—6 about as long as broad; 7th seg-
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ment transverse. Pronotum transverse, 1.2—1.25% wider
than long, with sides broadly rounded; disc with a median,
elongate, low, flat, smooth area and 2 distinet basal im-
pression. Elytra elongate elliptic, with even and uneven
elytral intervals raisced as distinct costac; intervals 3 and &
costate and conjoint on elytral declivity, Coxae wilh a
dense scale patch on upper inner face.

Male. Unknown.

Female. Ventrile 5 very convex in basal half, with a
medio-apical longitudinal impressien and vpturned apical
margin. Sternile 8 broad; apodeme long and thin, Hemi-
sternites with stout setae on distal portion; hemisternal
pouches short, broad.

Malerial examined. Type specimens only (NZAC),

Distribution, FI»: mountain ranges between Edwardson
Sound and Dusky Sound {(c.g., Kakapo Ra.).

Host plant. Probably an Anisotome species (Apiaceae),

Remarks. Lyperobius austrafis is easily distinguished
from its closest relatives (L. coxedis and L. residiotes) by
the combination of elytra elengale elliptic, pronotal sides
broadly rounded, elytral intervals 3 and 9 costate and
conjoint on declivity, and female 5th ventrite with hasal
half very convex.

Lyperobius barbarae new species
Figures 18, 30, 52,70, 77; Map 6

Type data. Holotype: female, MK, Mt Sutton [west of
Lake Ohau), 6000 1t [1800 m), 29 November 1960, M,
Fitzgerald (OMNZ, ex R.C. Craw coll), 20.8x9.7 mm.

Paratypes: 2 males, 2 females, MK, Ohau Ski Field, 31
Dec 1988, B.H. Patrick.

Description. Length 16.7-20.8 mm), width 8.5-9.7 mm,

Integument black to dark reddish-brown; body vesti-
ture of pale whitish-yellow to white, oval to ovate scales,
densest on Jatcral margins of pronolum and elytral inter-
vals 2, 4, and 6, Rostrum relatively long and thin, 2.23—
2.45x its apical width. Funicle with | st segment 2x as long
as 2nd segment; segments 37 distinctly transverse. Pro-
aotom 0.95-098x as long as wide, with sides gently
rounded, subparallel on basal half; disc with diftuse and
indistinct lateral and median sulci, these sometimes obso-
lete or obsolescent, and a distinct medio-basal impression
(Fig. 18). Elytraclongate ovate; intervals 3, 5, and 7 raised
as costae; interval 9 raised as costae on apical third and
conjoint with interval 3 on declivity. Tarsal segments 1

and 2 wilh apical sole hairs longer than those on segment
3, and greatly projecting distally.

Male. Ventrite 5 with a distinct medio-apical impress-
ion, Mcdian iobe stout; aedeagal apodemes aboul as long
as median lobe. Endophalius with basal sclerite bearing
lateral apical processes; apex with a pair of sclerites (Fig.
52).

Femuale. Ventrile 5 convex on basal half, with distinct
lateral impressions. Sternite 8 clongate, apodeme long
(Fig. 70). Hemisternites with abundant long, finc sctac on
distal portion; hemisternal pouches relatively short to
short. Bursa copulatrix with a distinct, broad, sclerotised
area near junclion with oviduct (Fig, 77).

Material examined. Type scries, plus 22 non-type ex-
amples (BHPC, BIPB, NZAC, OMNZ).

Distribution. MK, SC, CO, DN: M( Sulton, Ben Ohau
Ra. (southern end}, St Mary’s Ra., Hawkdun Ra., Ida Ra.,
Kakanui Mtns.

Host plants. Aciphylla dobsonii, A. flexuosa, A, montana
var, gracifiy (Apiaceae),

Remarks. Lyperobius barbarae is casily distinguised
from its closest relatives L. hudsoni and L. townsendt by
its much less developed, more diffuse and indistinct sulci
and scale pattern on the pronotal disc (cf. Fig, 18, 21, 24).
A colour photograph can be found in Patrick (1991, fig. 9).
This distinctive species is named for Dr Barbara Barralt,
whose entomological research in the sonthern Soulh Is-
land mountains has contributed greatly to this revision,

Lyperobius carinatus Broun
Figures 53, 71, 78; Map 7
carinatus Broun, 1881: 702 (Lyperobius). —Hutton 1904:

203, —Hudson 1923: 390, ~Dalla Torre, Schenkling, &
Marshall 1932: 65. —Hudson 1934: 214.

Type data. “No locality, came from i.D. Enys, Esq.”
{CMNZ}, 20.4x9.2 mm.

This specimen bears two 19th century labels reading
“carinatus” [in Broun’s hand] and “J.D.E.” Tl matches the
original description, and has been labelled “Holotype
female, Lyperobius carinatus Broun, 1881, R.C.Craw det.
1997

Redescription. Length 20.4-24 8 mm, width 8.6-10.8
men.

Integument reddish-brown (o black; body vestiture of
orbicular to elongate, lineal-lanceolate, white or yellowish
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white scales, densest on base of head, sides of pronotum,
and elytral intervals 2, 4, and 6. Rostrum short and thick,
1.5—1,7x apical width in length, Funicle with 1st segment
1.5-1.8x» as long as 2nd scgment. Pronotum ransverse,
1.1-1.25x wider than long, with sides strongly rounded;
disc with a median basal impression, Elytra elongale ¢llip-
lic; intervals 3, 5, and 7 strongly costate; interval 9 costate
on apical quarter; interval 8 flat on basal and apica! quar-
ters, raised medially; intervals 2, 4, and 6 flat, coarsely
granulate.

Male. Ventrite 5 with a distinct medio-apical impres-
sion. Median lobe short and stoul; aedeagal apodemes
shorter than median lobe. Endophallus with a distinct,
inverted V-shaped apical sclerite; basal sclerite withoul
distinct latero-apical arms (Fig. 53).

Female, Ventrite 3 slightly convex basally, with a shal-
low impression. Sternite 8 with apodeme short and broad
(Fig, 71). Hemisternites stout, broad, styli short, broad,
inserled apico-laterally; hemisternal pouches very long
(Fig. 78}).

Material examined. Holotype, plus 21 non-type exam-
ples (BMNH, CMNZ, LUNZ, NZAC).

Distribution, KA, MC, SC, MK: mountain ranges —
Seaward Kaikoura Ra. (Kahutara Saddle), Craigieburn
Ra., Broken R. Basin, Mt Temple, Jollie Peak, Mt Hutt, Mt
Somers, Camey’s Creek, McCoy's Creek (upper Rangi-
tata R.). Mt Cock National Park, Mt Daigcty.

The Kahutara Saddle record is taken from Hunt (1996);
no specimens from this area have been examined by the
author,  Specific status of northeastern South Island
Lyperobius populations require specialisl assessment as
there may be undescribed taxa in this area.

Host plants, Aciphyita species (Apiaceae).

Remarks. Alihough one of the earliest described species,
L. carinatus is very poorly represented in collections, [ts
distributional limits and population status should be ascer-
Lained, as this species — lound in the drier and environ-
mentally degraded mid-eastern South Island mountain
ranges — may be endangered.

Lyperobius clarkei new species
Figures 5, 11-14, 40, 41; Map 8
Type data. Holotype: female, NN, Mt Arthur, 5000 ft

[ 1500 m}, 4 Fcbruary 1963, J.I. Townsend & A K., Walker,
Aciphyila ferox (NZAC), 25.1x11.8 mm.

Paratypes: 2 females, same data as holotype; 3 malcs,
NN, Mt Arthur, 3000 £t [1500 m], 15 December 1961, 1.1.
Townsend & G.F. Woods.

Description. Length 20,5-28 yam, width 9.2-12.2 mm.

Intcgument black; body vestiture of pale yellowish-
white, lineal-lanceolate scales, densest on head and sides
ol pronotum, and lorming stripes on clyiral disc, declivity,
and sides; secondary scale stripes also present. Rostrum
short and thick, 1.6~1.9x as long as apical width. Funicle
with 1st segment 1.6-1.78x as long as 2nd segment (Fig.
14). Pronolum transverse, 1.15-1.2x wider than long,
with sides gently to strongly rounded, a median, smooth,
raised arca, and a basal impression. Elytra elongate ellip-
tic; intervals 3, 3, and 7 strongly costate; secondary costae
onintervals 2 and 4 vestigial to strongly developed, and on
interval G absent, vestigial, or strongly developed.

Male. Ventrite 5 with an indistinct medio-apical imp-
ression (Fig. 40}. Median lobe stout; aedeagal apodemes
shortter than median lobe. Endophalius with apical scler-
ites; basal sclerite with apico-lateral processes (Fig, 54).

Femalc. Ventrite § with an indistinet medic-apical imp-
ression (Fig. 41). Sternite 8 truncate apically; apodeme
long, Hemisiernites stoul, broad; styli short, broad, inser-
ted apicolateraily; distal plate with a rod-like proximal
cxtension; hemisternal pouches long.

Material cxamined. Type series, plus 158 non-type
cxamples (AMNZ, NZAC).

Distribution. NN, BR: mountain ranges — Arthur Ra.,
Domett Ra., Marine Mtns. Bracburn Ra., Matiri Ra.,
Glasgow Ra.

Host plant. Aciphylla ferox (Apiaceae).

Remarks. Lyperobius clarkei is readily distinguishable
{from ils sympatric congener L. fallax by size, exlensive
development of secondary costac, and genital characters.
Vicariant populations show consistent geographic vari-
alion in some exiernal characters. Northern populations
from Mt Arthur { Arthur Range) south to Mt Qwen (Maring
Mouniains) are more robusi, with strongly rounded pro-
notal sides and well developed costae in elytral interval 6.
Southern populations fe.g., from the Glasgow Range) are
slender with gently rounded pronotal sides and the costag
in intervals 6 absent to vestigial. The species is named in
honour of the entomologist C. E. Clarke.
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Lyperobius coxalis Kuschel
Figures 33, 55 Map 9
coxafis Kuschel, 1987 18 (Lyperobius).

Type data. Holotype: male, I'D, Hunter Mountains, Mt
Burns, 1300 m, Januvary 1970, J.1. Townsend {(NZAC),
19%9.3 mm.

Paratypes (n=121}: listed in Kuschel (1987).

Redeseription. Length 1423 mm, widith 7.3-11 mm.

Integument black; body vesliture of greyish-white to
yellowish-whitc, erbicular to ovate scales, densest on base
of head, elytral intervals 2, 4, und 6, and upper inner face
of coxae. Rostrum relatively short and thick, length 1.7—
1.8x apical width. Funicle with 15l segment 1,4~1.44x as
long as 2nd segment; segments 3-7 transverse. Pronotum
transverss, 1.19-1.25x% wider than long; disc with an ab-
breviated median carina or clongate, low, flat, smooth arca
on apical two-thirds, a shallow median basal impression,
and shallow mediolateral impressions. Elytra elongate
ovate; intervals 3, 5, and 7 strongly raised as costae; inter-
val 9 costate on apical quarter and conjoint with costae on
interval 3; intervals 2, 4, and 6 flat, with sculpture of line,
low granules. Coxae with a distinet, dense patch of slightly
raised scales on upper hall of inner (ace (Fig, 33).

Male. Ventrite 5 with a distinct mid-apical impression.
Median lobe elongate; asdeagal apodemes distinctly shor-
ter than median lebe. Endophallus with no apical sclerite;
basal sclerite without apicolateral processes {Fig. 55).

Female. Ventrile 3 weakly convex basally, with a shal-
fow medio-apical impression and upturned apical margin.
Sternite 8 clongate; apodeme relatively long. Hemisternites
with stout selae on distal part; hemisternal pouches short.

Material examined. Type series only (AMNZ, BMNH,
CMNZ, FRNZ, LUNZ, MONZ, NZAC, OMNZ).

Distributionn, FD: mid-castern (o southern ranges (rom
west of L. Te Anau to west of L. Poteriteri {(Murchison
Mtns, Kepler Mtns, Turret Ra., Hunter Mms, Heath Mins,
Cleughearn Peak, Kaherckoau Mtns, Cameron Mins).

Host plants, Aciphyila croshy-smithii, A, fvallii, A, pin-
natifida, Anisotome aromatica, A. capillifolin, A. haastii
{Apiaceae).

Remarks. Lyperobius coxalis is easily distinguished
from sympatric congeners bry the distinct dense paich of
stightly raised scales on the coxae, and from its closcst
relatives L. australis and L. nesidiotes by the combination
of elongate -ovale elytra, flat elytral intervats 2, 4, and 6,
and relatively short and thick rostrum.

Lyperobius cupiendus Broun
Figures 15, 19, 56, 72, 79; Map 10

cupiendus Broun, | 886: 962 (Lyperobius). —Hutton 1904;
203 —Hudson 1923: 390. —Dalla Torre, Schenkling, &
Marshall 1932: 65. —-Hudson 1934: 214,

aciphyllae Broun, 1917: 442 (Lyperohius), new syno-
nymy.

Type data. Holotype of cupiendus; male, “Mt Tyndall,
6500 1t [1950 m|, GM Thomson” (BMNH), 15.6x9.1 mm.

Holotype of aciphyllae: female, “Garvie Mis, 7-1-
1914" (BMNH), 16.8x8.6 mm.

Redescription. Length 12,2-19 mm, width 6.5-9.7 mm.

Integument dark reddish brown 1o black; body vestiture
of orbicular to ovate, white to pale yellowish-while scales,
densest on hase of head, sides and middle of pronolum,
and elytral intervals 2, 4, and 6. Rostrum relatively short
and thick, length 1.6~1.8x apical width (Fig. 15). Funicle
with 1st segment 2x as long as 2nd segment; 7th segmentl
transverse (Fig. 13} Pronotum distinctly transverse,
length 0.78—0.9x width, with sides strongly rounded (Fig,
19). Elytra ovate; intervals 3, 5, and 7 distinetly raised as
thick, prominent costae; intervals 2, 4, 6, and 8 either Mut
or partially 1o fully raised as secondary costae; interval 9
costate and conjoint with interval 3 on declivity.

Male, Ventrite 5 with a distinct, shallow, medio-apical
impression. Median lobe stout; aedeagal apodeme longer
than median lobe. Endophallus with apical sclerites; basal
sclerite with apicolateral processes (Fig, 56),

Female. Ventrite 5 with a distinct medio-apical impres-
sion and uplurmed apical margin. Sternite 8 with apodemce
long (Fig. 72). Hemisternites with robust long setae on
distal portion; hemisternal pouches short, broad. Bursa
copulatrix with accessory lobes (Fig, 79).

Material examined. Hololypes, plus 65 non-type ex-
amples (AMNZ, BHPC, BIPB, BMNH, NZAC).

Distribution, CO, OL: mounlain ranges to west of L.
Wanaka (Cascade Saddle, Mt Aspiring, Mt Tyndall,
Headlong Peak, Niger Peak}, Pisa Ra., The Remarkables,
Old Woman Ra., Kopuwai / Old Man Ra., Carrick Ra.,
Garvie Mins, Um-brella Mins,

Recorded at 1300 m on the Umbrella Mountains (Dick-
inson 1988),

Host planis, Aciphylla congesta, A. lecomtei, A. pinnati-
Jida, A. simplex, Anisotome flexuosa, A. imbricata (Api-
aceae).
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Remarks. Lyperobius cupiendus is easily distinguished
from all other species by the combination of small size,
relatively thick rostrum, transverse pronotum, funicle with
first segment twice as long as second segment, aud orbi-
cular Lo ovaie scales on elylral disc,

Elytral fragments (in OMNZ) collected in the
Barnscleugh Cave, at the foot of the Old Man Range,
suggest that this species may have once occurred at lower
altitudes.

Lyperobius eylesi new species
Figures 27, 57, 58, 73, 80; Map 11

T'ype dala. Holotype: male, FD, Mt Wilmot, 1350 m,
Manapouri Exp[edition], Janfuary] 1970, J. McBurney
{NZAC), 17.9x8.5 mm,

Paratypes: 4 femmales, same data as helolype; 1 male, 4
females, FD3, Mt Barber, 1100-1350 m, Marapouri Exp-
|edition], Janluary] 1970, 1.S. Dugdale.

Description. Length 16.2-24.9 mm, width 8~11.5 mm.

Integument black to dark reddish brown; body vestiture
of pale yellowish-white, oval to elongaie-ovate scales,
densest on head and elytral intervals 2, 4, and 6. Rostrum
moderalcly long and thin, 2-2.Ix ils apical width. Funicle
with ist segment 1,6x as long as 2nd segment; scgments
3-7 rounded. Pronotzm transverse, approx. 1.2x as wide
as long, with sides broadly rounded and with a distinct,
shallow, median basal impression. Elytra elongate ovate;
intervals 3, 5, and 7 raised as distinct costac; intervals 2, 4,
and & flat to slightly raised, granulate, transversely rugose;
interval 8 flat; intervals 3 and 9 costlate and conjoint on
declivity (Fig. 27). Tarsal segments 1 and 2 with sole hairs
no longer than those on scgment 3, and not greatly pro-
jecting distally. :

Male. Ventrite 5 with a shallow medio-apical impres-
sion. Median lobe short and stout; acdeagal apodemes just
shorter than median lobe, Endophallus with an inverted V-
shaped apical sclerite; basal sclerite with large, rounded
apicolateral processes (Fig. 57).

Female. Venirile 5 convex on basal half, with a distinct
longitudinal impression on apical half; apical margin up-
turncd. Sternite 8 spatulate, elongate; apodeme telatively
short (Fig. 73), Hemisternal pouches short. Bursa copu-
Jatrix with a sclerite near junction with oviduct (Fig. 80),

Material examined. Type series, plus 8 non-type exam-
ples (BHPC, NZAC).

Distribution. FD: Tuloko Vly, Murchison Mins, Mt
Barber, Mt Wilmot, Wilmot Pass (west of L. Manapouri).

Hostplants. Aciphyiia congesia, Aciphylla sp, (Apiaceae),

Remarks. Lyperobius eylesi is casily distinguished from
known allopatric and sympatric congeners by the com-
binalion of absence of scale paiches on the upper inner
face of the coxae, elytral interval 3 strongly costate and
conjoint with interval 9 on the declivity, spatulate shape of
the female eighth sternite. and male endophallus basal
sclerite with broad, ronnded apicolateral processes.

Named for Dr Alan Eyles, who pioneered the use ol
numerical taxonomy in enlomological systematics in Now
Zealund,

Lyperobius faliax Broun
Figures 16, 20, 36, 59; Map 12

Sfaltax Broun, 1917: 443 {Lyperobius), —Hudson 1923
390. —Dalla Torre, Schenkling, & Marshall 1932: 65.
—Hudson 1934: 214,

Type data. Lectotype: female {here designated), MB,

“Mt Miromiro, 6000 ft [1800 m], C.Chilton” (BMNH}),

15.8x8.0 mm,

Paralectotype: 1 male (here designated), same data as

holotype but with no aliitude, 15%x7.3 mm,

The femule specimen has been designated as lectotype

because the original description states “rostram

unimpressed in front of antennae™ and “fitth ventral seg-
ment unimpressed”, which are lemale characters in this
species.

Redescription. Leaglh 13.3-19 mm, width 6.6-9.2 mm.

Integument black; body vestiture of pale vellowish to
whitc ovate scales, denscst on pronotal margins and clytral
disc and declivity, forming distinct pate stripes on elytrain
intervals 2, 4, 6, and 8 and along margin on apical third,
with secondary stripes present on declivity. Rostrum rel-
atively thin, 1.95-2,16x apical width in Iength (Fig. 16).
Funicle with 1st segment 1.3—1.5x as long as 2nd segment
(Fig. 16). Pronotum transverse, 1.1-1.2x wider than long,
with sides strongly rounded (Fig. 20). Elytra elongate
ovate; intervals 3, 5, and 7 raised as costae; inlerval 9
costate on apical quarter and conjoint with interval 3.
Tarsal segments 1 and 2 with sole hairs not longer than
thosc on segment 3, and only slighly projecting distally
(Fig. 36).

Maie. Ventrile 5 with a distinct mid-apical impression.
Median lobe stout; acdeagal apodemes about as long as
median lobe, Endophallus with apical sclerites (Fig, 59).

Female. Ventrile 5 convex on basal hall, Sternite 8 with
apodeme short. Hemisternal pouches shott.
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Material ¢xamined. Type specimens, plus 86 non-type
examples (AMNZ, BMNH, MONZ, NZAC, OMNZ),

Distribution. NN, MB, BR, NC: mountzin ranges —
Boulder Lake, Tasman Mins (Domett Ra., Aorere Peak},
Lockett Ra,, Mt Cobb, Peel Ra., Arthur Ra., Owen Ra.,
Murino Mitns, Richmond Ra., Black Birch Ra,, St Arnaud
Ra., Travers Ra., Victoria Ra., Lewis Pass, Hanmer Ra.
{Mt Miromiro), Polar Range (ML Dome), Arthurs Pass,
Broken R. Basin,

Hostplants. Aciphyllamonroi, Anisotomesp. (Apiaceac).

Remarks.  Lyperobius fallax is illustrated in a colour
photograph by Meads (1990: 47},

Lyperobius glacialis new species
Figures 35, 60; Map 13

Type data. Holotype: male, WD, Fox Glacier, Chancel-
lor Shelf, 1340 m, 13 December 1984, I.W. Early, from
base of Aciphyila sp. (NZAC), 19.4x8.8 mm.
Paratypes: 4 males, same data as holotype, J.W. Early
& P. Syretl; 3 females, same data except 1280 m, 15 Dec
1984; 1 female, same data cxcept 1280 m, P, Syrelt; 1
female, WD, Westland National Park, Castle Rocks V[ly].
1250 m, 15 Jan 1986, I.W. Early, Aciphyita; | female,
WD, Fox Glacier, Chancellor Hut, 1220 m, litter LUNZ
84/8, 1.W. Larly & P. Syrell; | lemale, WD, Mt Molike,
5000 ft [1500 m], above Franz Josef Glacier, 20 Jan 1925,

Description. Length 18.2-21.9 nun, width 8.1-10.5 mm.

[ntcgument reddish brown to black; body vestiture of
elongate-ovate, yellowish-whitc scales, densest on head,
sides of pronotum, and elytral intervals 2, 4, and 6. Ros-
trum relatively long and thin, 2,2-2.6x its apical width,
Funicle with 1stsegment 1.6-1.9x as long as 2nd segment.
Pronotum transverse, 1. 1=1.3x wider than long, with sides
strongly rounded and with a shallow median basal impres-
sion, Elyira elongate elliptic; intervals 3 and 3 distinctly
costate on disc; interval 7 flat to slightly raised, strongly
granulate; interval 3 flat on declivity,

Male. Ventrite 5 with a distinct medio-apical impres-
sion, Median lobe stout; asdeagal apodemes shorter than
median lobe. Endophallus with apical sclerites; basal
sclerite withoul apicolateral processes (Fig. 60).

Female. Ventrite 5 almost flat medio-apically, wilh lal-
eral impressions. Sternite 8 with apodeme relatively long.
Hemisternites wilh distal portion elongate; hemisternal
pouches more than half length of hemisternites.

Material examined. Type series only (AMNZ, LUNZ,
NZAC),

Distribution. WD: mountains surrounding Fox Glacier
and Franz Josel Glacicr (MU Moltke, Castle Rocks, Chan-
cellor Shelf).

Host plant. Aciphylla sp. (Apiaceae).

Remarks. Lyperobius glacialis is distinguished by the
combinalion of elytral interval 3 llat on declivity, interval
7 barely costate and heavily granulate, endophailus hasal
sclerite without apicolateral processes, and bursy copu-
latrix without a sclerite near junction with oviduct.

Lyperobius hudsoni Broun
Figores 6, 17, 21, 25, 37, 61; Map 14

hudsoni Broun, 1914: 127 (Lyperobius). —=Hudson 1923:
390, ~Tillyard 1926: pl. 2 fig. 18 —Dalla Torre,
Schenkling, & Marshall 1932; 65. —Hudson 1934:
133, pl. XHI fig. 2.

Type data. Lectotype: female (here designated), CO,
“Humboldt Range, 5600 fr [1680 m], GV Hudson”
(BMNH), 16x7.7 mm.

Redescription, Length 11,5-21,5 mm, width 5.9-9.3 mm.

Integument black; body vestiture of white or yetlowish,
oval lo ovale scales, densest on base of head and sides and
middle of pronotai disc. and forming distinct pale stripes
in elytral intervals 2, 4, and 6. Rostrum relatively long and
thin, 2.06-2.6x its apical width (Fig. 17). Funicle with 1st
segment twice as long as 2nd segment; segments 3-7 dis-
tinetly trunsverse, except in Humboldt Mountains popula-
tions (Fig. 17). Pronotum subsquare, length 0.95-1.07x
widlh, with sides subparallel to gently rounded; disc with
pale scale stripes in narrow lateral and median longitudinal
sulci (Fig. 21}). Elytra clongale oval lo clongate ovate,
intervals 3, 5, and 7 raised as costae; interval 9 raised as
costae on apical quarter; intervals 2, 4, and 6 usuaily flat,
sometimes with transversc raised areas joining costae in
inmervals 3, 5, and 7 and interrupting the pale swipes.
Tarsal segments 1 and 2 with apical sole hairs longer than
those on segment 3, and greatly projecting distally (Fig.
37).

Male. Ventrite 5 with a distinct medio-apical impres-
sion, Median lobe stoul; sedeagal apodemes about as long
as median lobe. Endophallus with apical sclerites: basal
sclerite with apicolateral processes (Fig. 61),

Femule. Venirite 5 convex on basal half, with a shallow
medio-apical impression. Sternite 8 with apodeme long.
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Hemisternites with abundant fine setae on apical portion;
hemislemal pouches shorl and broad, Bursa copulatrix
with a dislinct sclerotised area near junction with oviduct.

Material examined. Leciotype, plus 170 non-type ex-
amples (AMNZ, BHPC, BIFB, BMNH, MONZ, NZAC).

Distribution. CO, OL: mountain ranpges — [Forbes Mtns
(Mt Tyndall), Humbeldt Mias, Ailsa Mtos, Mt Cardrona,
Minor Peak, Ben Lomond, Cecil Peak, Eyre Mins, The
Remarkables, Hector Mtns, Pisa Ra., Kopuwai/ Old Man
Ra., Old Woman Ra., Gurvie Mtns.

Altitudinal range 1600-1900 m on The Remurkables
(Patrick er af. 1992}, 1600-1690 m on the Old Man Range
(Brumley e al. 1986), and 1750-1860 m on the Eyre
Mountains (Mark et af, 1989).

Host plunts. Aciphylia dobsonii, A. lecomiei, A, simplex,
A, spedenii, Anivotome flexuosa, A. imbricata (Apiaceae).

Remarks. Elytrai pauern and sculpture vary greatly in L.
hudsoni. In same individuals elytral inlervals 2, 4, and 6
have transverse raised areas joining the costac on the
uneven intervals and interrupting the pale scale stripes.
Such individuals predominate in Old Man Range and
Guarvie Mountains populations, but are rare in Pisa Range
and Humboldt Mountains populations. This (axon may be
a complex of cryptic species.

Lyperobius huftoni Pascoe
Figures 7, 31, 62-64; Map 15

huttoni Pascoe, 1876: 54 (Lyperobius). —Broun 1880: 445,
—Hutton 1904: 203. -Hudson 1923: 390. -Dalla
Torre, Schenkling, & Marshall 1932: 65, ~Hudson
1934: 133,

Type data, Lectotype: male (herc designated), MB,

Tarndale [“near the head of the river Wairau, in the Nelson

province”, Captain F.W, Hutton} (BMNH), 20x9 mm,

Paralectotypes (here designated): 2 males, 4 females,
same data as leclotype.

Redescription. Length 18--26.2 mm, width 9.2-11.8 mm,

Integument reddish brown to black; body vestiture
sparse, of white lineal-lanceolate scales, densest on pro-
notal sides and forming pale, reduced stripes only on
elytral deelivity. Rostrum relatively short and thick, 1.48—
1.69% apical width in length. Funicle with 1st segment
1.33-1.79% as long as 2nd segment; 7th segment trans-
verse. Pronotum transverse, with sides broadly rounded;
disc wilh a mid-basal impression, Elytra elongate elliptic;
intervals flat or slightly convex, never distinctly coslate.

Tarsal segments 1 and 2 with sole hairs not much longer
(han those on scgment 3, only slightly projecting distally,

Male. Ventrite 5 with a slight medio-apical impression.
Median lobe stout; aedeagal apodemes about as long as
median lobe. Endophallus with a pair of narrow apical
sclerites; basal sclerite triangular, with shorl apicalateral
processes (Fig. 62-64).

Female. Ventrite 5 slightly convex on basal half, with
fateral impressions, Tergile 8 broad. Tfemisternites broad,
stout; hemisternal pouches almost as long as hemisternites.

Malerial examined. Typc series, plus some 200 non-
type examples [approximately one-third of them fragmen-
ted] (AMNZ, BHPC, BMNH, CMNZ, LUNZ, MONZ,
NZAC, OMNZ).

Distribution. North L—WN: Wellington, southern coast
and coastal hills {Happy Valley, Island Bay to mouth of
Karori Stream, Hawkins Hill), South L. - MRB, KA, NC,
MC, 8C: Tarndale, upper Wairau V!y; Black Birch Ra,;
Scaward Kaikoura Ra. (Haycock Ra., ML Fylie, Kahutara
Saddle), Jacks Pass, Hanmer Range; Hanmer Plain; Mt
Binser; Craig-ieburn Ra.; Horwell Downs Stn, north of
Burkes Pass, Two Thumb Ra.; Albury Ra.; Grampian
Mitns; Hunters Hills.

The distribution and biogeographic history of (his
specics were discussed and mapped by Craw (1988).

Host plants. Aciphylin aurea, A. colensol, A. squarrosa
{Apiaceae),

Remarks. A (hreatened and legally protected species,
Lyperobius hultoni is easily recognised by its non-costate
elylral intervals, sparse body vestiture, and short, thick
rostrum. South [sland populations, found in montanc to
subalpine habitats, have an eastern distribution from the
Black Birch Range {Marlborough) to the Hunters Hills
{South Canterbury).

North Island populations were discovered on coastal
cliffs and hills south of Wellington by A.C. O’ Connor and
A.E. Brookes in 1917, These populalions once extended
from Island Bay to the mouth of the Karori Stream, but by
the late 1980s L. huttoni was facing extinction in these
coastal habitats. A fenced reserve hus been established on
the south Wellington coast to protect important habitat for
this speeies (Sherley 1994). Ecology and morphology of
Wellington coastal populations have been studied in detail
(Bull 1967). Hunt (1996} provides further information on
the ecology and conscrvation status of this species.
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Lyperobius montanus new species
Figures 8, 28, 34, 65; Map 16

Type data. Hololype: male, FD, Gerlrude Saddle, 1350
m, 3 January 1981, B, Patrick (NZAC), 18.3x8.1 mm.

Paratypes: | male, FD, Homer Tumnel, 100 m, 5 Dec
1987, B.H. Patrick; 1 male, 6 fcmales, FD, Fierdland NP,
Gertrude Viy, 1150-1380 m, 6 Feb 1980, I.W. Early. R.
M. Emberson, & P.T. Townsend; 4 males, § females, FD,
Gertrude Saddle, Homer, 4500 ft [1350 m], 5 Feb 1963,
1.5 Townsend, Aciphiylia congesia & Anisotome haastit, |
male, FD, Gertrude Saddle, Homer Tunncl, 4830 ft [1450
ml, 5 Feb 1963, R.M. Bull.

Drescription. Length 13,4-21.8 mm, width 6.3—-10.5 mm.

Entegument black to dark reddish brown; body vestiture
of ovate, pale yellowish-white scales, densest on head,
sides of pronotum, and intervals 2, 4, and 6, bul nowhere
as abundant as in most other specics. Rostrum relatively
long and thin, 2.0-2.3x its apical width. [Funicle with 1st
seg-ment 1.8-2.2x as long as 2nd segment, Pronotum
about as long as wide, with sides gently rounded. Elytra
clongate ovate; inlervals 3, 5, and 7 weakly raised as low
costae; intervals 3 and 9 flat on apical third {Fig. 28);
intcrvals 2, 4, and 6 very slightly raised and transversely
rugose, Tarsal segments 1 and 2 with apical sole hairs
longer than thosc of scgment 3, and greatly projecting
distally.

Male. Ventrite 5 with a distinct medio-apical impres-
sion. Median lobe stout; acdeagal apodemes about as long
as median lobe. Endophallus with apical sclerites; basal
sclerite with short apicolaleral processes (Fig. 63},

Female. Ventrite 5 weakly convex on basal hall, at most
shallowly impressed on apical half. Sternite 8 with apo-
deme relatively short, Hemisternal pouch shott, narrow.
Bursa copulatrix with a distinct sclerotised arca near
Junction with oviduct,

Material examined. Type series, plus 88 non-lype ex-
amples (AMNZ, BHPC, LUNZ, MONZ, NZAC).

Distribution. WD, FD: mountain ranges — Olivine Ra.,
Red Hili Ra., Darran Mtns, Gertrude Saddls, Homer Sad-
dle, Mackinnon Pass, Murchison Mrrns.

Host plants. Aciphylla congesta, Anisatome haastii (Api-
accac}.

Remarks. Lyperobius montanus is casily distinguished
from all other species by the combination of elytral in-
tervals 3 and 9 flat on apical quarters {Fig. 28} and much
less ubundant pale scaling on elytra. Colour phetographs

of this species can be found in Peal & Patrick (1998) and
Morris & Hayden (1995).

Lyperobius nesidiotes Kuschel
Figure 66; Map 17
nesidiotes Kuschel, 1987: 20 {(Lyperobius).

Typedata. Holotype: male, The Snares, Broughion 1, 14
January 1977, D.S. Horning (NZAC), 21.0x10.0 mm.
Paratypes (n=11): tisted in Kuschel (1987).

Redescription. Length 20.5-22.5 mm, width 9.3-10.0
mm.

Integument black, with elytra and tarsi often dark red-
dish brown; body vesiiture of orbicular to ovate, greyish-
white to yellowish-brown scales, densest on ely(ral inter-
vals 2, 4, and 6, elytral declivity, and upper inner face of
coxae. Rostrum relatively iong and thin, 2.25-2.42x its
apical width. Funicle with st segment 1.58 —1.76xas long
as 2nd segment; segments 3=7 becoming progressively
more transverse. Pronotum slightly transverse, 1.1-1.19x%
wider than long; disc with amedian carina or elongate, flal,
smooth line ¢ften extending length of pronotum, and with
a median basal impression, Elytra elongate elliptic; inter-

“vals 3, 5, und 7 raiscd as low costace; interval 3 with costae

obsolete to ohsolescent on apical third; interval 9 {lat on
apical quarter; intervals 2, 4, and 6 flat, convex or sub-
costate.

Male, Ventrite 3 with a very light medio-apicat impres-
sion. Median lobe robust, elongate; acdeagal apodemes
amost as long as median lobe. Endophallus without apical
sclerites; basal sclerite without apicolateral processes
(Fig. 66).

Female, Ventrite 5 strongly convex basally, with a deep,
transverse medio-apical impression and upturned apical
margin. Sternite § with apodeme relatively long, Hemni-
sternites with stoul sctae on proximal part; hemisternal
pouches short, broad.

Material examined, Type series only (CMNZ, LUNZ,
MONZ, NZAC).

Distribution. The Snares {Broughton I. only).

Host plant. Anisotome acurifolia (Aplaccac).

Remarks. The rarest ol all Lyperobius species, L. nesidi-
ates is confined to a small islet in The Snares, where it is

found in a patch of host plant not much larger than a small
room (J.W. Early, pers. comm.).
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Lyperobius patricki new species
Figures 22, 42, 43, 67, 74, 81; Map 18

Type data. Holotype: male, CO, Kakanui Mountains,
Otepopo Spur, 1240 m, 13 December 1989, B.H. atrick,
on Afciphylia] gracilis (NZAC), 21.7x10.3 mm,

Paratypes: 2 males, | female, CO, 5t Mary’s Ra., Awa-
kino Ski Field, 1220 m, 18 Feb 1989, A.C, Harris, Aci-
phylla auren; 1 female, CO, S5t Mary's Ra., 19 Fcb 1985,
B.1. Patrick; 5 females, CO, Litle Mt Domet, 1150-1600
m, 21 Mar 1991, B.H. Platrick}, feeding on Afciphylla]
aured,

Description, Length 22,3-26.5 mm, width 10-12.5 mm.

Intcgument dark reddish brown; body vestilure of yel-
lowish-grey, lineal-ovate to lineal-lanceolate scales (oftcn
hairlike), densest on head and clytral intervals 2, 4, and 6.
Rostrum relatively short and thick, length 1.7-1.95x
apical width, Funicle with 1st segment 1.33--1.6x as long
as 2nd segment; segmenis 3-0 transversc; scgment 7 roun-
ded. Pronotum weakly transverse, 1,07-1.19x wider than
long, broadly rounded, with an abbreviated median carina
(Fig. 22). Elytra elongate elliptic; intervals 3, 5, and 7
raiscd as costac; inlervals 2, 4, and 6 wilh farge granules,
ihese sometimes confluent and forming vestigial te secon-
dary costae.

Male, Third (arsal segment about as long as bread. Ven-
trite 5 with a deep, circular, medio-apical impression (Fig.
423, Median lobe short, stoul; sedeagal apodemes about as
long as median lobe. Endophallus without apicul scleriles;
basal sclerite with apicolateral processes (Fig. 67).

Female. Ventrile 5 with a deep, cireular, medio-apical
impression and upturned apical margin (Fig. 43). Stemnite
8 stout; apoderme short and thick (Fig, 743, Hemisternites
with stout setae on proximal portion; hemisternal pouches
shorl, broad, Bursa copulatrix with accessory lobes (Fig.
§1).

Material examined. Type serics, plus 16 non-type cx-
amples (BHPC, BIPB, NZAC, OMNZ).

Distribution. SC/MK, C0O, DN: mountain ranges —
Grampian Ra., 8t Mary’s Ra., Lillle Mt Domet, [da Ra.,
Kakanuvi Ra., Pig Root Creek.

Host plants. Aciphyila aurea, A. moniana var. gractiis
{Apiaceae},

Remarks. First collected in 1964, Lyperobius patricki
oceurs as low as 830 m in North Otage and South Can-
terbury ranges. This large species is distinguished from its
vicariant relative L. spedenii by ils larger and more

elongale habilus, lineal-ovate to lineal-lanceolate hairlike
scales, and non-transverse third tarsal segment {in male),
and trom its only known sympatric congener L. barbarue
by size, pronotal sculpture and paliern, and sccondary
scale sltripes in even elytral intervals. A colour photograph
of this specics can be found in Patrick (1991, fig, 9},

Named for entomoiogist Brian Patrick, who has con-
tributed new distribution and host plant records plos num-
ercus specimens towards this revision.

Lyperobius spedenii Broun

Figures 9, 23, 68, 75, 82; Map 19

spedenii Broun, 1917: 443 (Lyperobius). —Hudson 1923;
390, —Dalla Torre, Schenkling, & Marshall 1932: 65.
—Hudson 1934; 214.

Type data. Holotype: female, SL, “Garvie Mis.. nr, Blue

Lake, J. Speden, 7.1.1914" (BMNH), 25.2x12.1 mm.

Redescriplion, Length 17.7-23.8 mm, width 9.1-11.3
mm,

Integument black; body vestiture of orbicular to ovate,
pale yellowish-white to grey yellowish-white scales, den-
sest on head and even elytral intervals. Rostrum variable
in length, 1.76-2.5% its apical width. Funicle with lst -
segment 1.5-1.6x as long as 2nd scgrent; scgments 3-6
transverse; segment 7 variably fransverse to about as long
as wide. Pronolum iransverse, 1.1-1.24x wider thar long,
with sides gently rounded and then subparalle! to sinuate;
disc with pale scales scallered in no particular pattern, an
elongate, low, flat, smooth median strip, and a distinet
median basal impression (Fig. 23). Elytra broadly ovate;
intervals 3, 3, and 7 coslate; even intervals with large gran-
ules, these sometimes confluent and forming secondary to
vestigial costae; secondary scale stripes also present.

Male. Third tarsal segment transverse. Ventrite 5 with
a medic-apical, obconical to semicircular impression.
Median lobe very stout; aedeagal apodemes aboul as luong
as median lobe. Endophallus without apical sclerite(s);
basal sclerite with apicolateral processes (Fig, 68).

Female. Sternite 8 elongate; apodeme relatively long
and thin (Tig. 75). Hemisternites with stout setae on apical
portions; hemisternal pouches short. Bursa copulatrix
with accessory lobes (Fig, 82),

Materialexamined. Holotype, plus 36 non-Lype examples
{BHPC, BIFB, BMNH, NZAC}.

Distribution. MC, MK, WD, CO, OL, SL: mountain
ranges — Mt Hutt Ra., Godley Glacier, Young Ra, (Mt
Brewster), Mark Ra., ranges around L. Ohau, Forbes Mins
(Headlong Peak}, upper Dart R., Harris Mins (End Peak,
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Niger Peak), The Remarkables, Eyre Mins, Snowdon
Peak, Garvie Mtns, Takitimu Mtns.

Altiladinal range 1700-1800 m on The Remarkables
(Patrick ez al. 1992), 1400-1860 m on the Eyre Mountains
(Mark et ol 1989), and 1250-1420 m on the Takitimu
Mountains (B, Patrick, pers. comm.).

Host plants. Aciphyliu lecomtei, A. pinnatifida, A, sped-
enit, A, simplex (Apiaceae),

Remarks. Lyperobius spedenti is the most widely dis-
tributed of the southern species. A colour photograph
appears in Pcat {1991},

Lyperobius townsendi new species
Figures 10, 24, 69, 76, 83; Map 20

Type data. Holotype: female, SL, Takitimu Mountains,
4000 ft (1200 m], 12 February 1963, Anisotome, J.L
Townsend (NZAC), 18.6x8 mm.

Paratypes: 3 males, same data as holotype; 1 male, SL,
Takitimu [Mtns], 1500 m, 24 Jan 1981, B.H. Patrick; 2
males, 2 {emales, Lype localily, 4300 1t [1290 m], 30 Nov
1962, J.I. Townsend & A.C. Eyles, Anisotome; 2 males, 2
females, type locality, 5000 ft [1500 m], 12 Feb 1963,
R.M. Bluli].

Description. Length 13.6-19.8, width 6.1-8.4 mm.

tnlegument black or dark reddish brown; body vestiture
of oval to ovate white scales, densest on sides, middle of
pronotal disc, and elytral intervals 2, 4, and 6. Rostrum
relatively long and thin, 2.21-2.58% its apical width.
Funicle with 1st segment 1.8-2.0x as long as 2nd segment.
Pronotum 0.94-1.08x as long as wide, with sides gently
rounded; dise with 3 longitudinal scale stripes lying in
distinct shallow sulci (Fig. 24). Elytra clongale clliptic;
intervals 3, 5, and 7 raised as distinct costae; interval &
raised as a distinct costa on apical quarter and conjoint
with interval 3 on declivity; intervals 2, 4, and 6 tlat, never
with raised transverse areas, Tarsal segments 1 and 2 with
solc hairs longer than those on segment 3, and greatly pro-
jecting distally.

Male. Ventrite 5 with a distinct medio-apical impres-
sion, Median lobe elongate; aedeagal apodemes longer
than median lobe. Endophalius with apical sclerites; basal
sclerite with short apical processes (Fig. 69).

Female. Ventrite 5 with a shallow medio-apical impres-
sion. Sternite B elongate, with apodeme long (Fig. 76).
Hemisternal pouch short and broad. Bursa copulatrix with
a distinct sclerotised area near junciion with oviducl {Fig,
83).
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Material examined. Type series only (BHPC, NZAC).

Distribution. SL: Takitimo Mins (Family Peak, Mt
Brown, Spence Peak).

Host plants. Anisofome haastii, A. pilifera (Apiaceae),

Remarks. The elegant and elongate habitus (Fig. 10) and
the genitalia of L. fownsendi serve to distinguish this dis-
tinctive species immediately from all others in the genus.

Named for Mr LI Townsend, who collected many of
the specimens upon which this revision is based.
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APPENDIX 1 Offshore Molytini and related taxa examined in relation to phyilogenetic analysis

Aclees gyllenhali Puscoe

A. hirayami {Kono)

Aclees sp.

Anisorrhynchus barbaratus Rossi

A. monachus Germar

Apterylobius basalis (Heller)

A. cincius Marshall

Arniticus gladiator Pascoe

A. hviobiodes (Bohcmuan)

Byzes diversuy (Pascoe)

B, grammicus (Pascoe)

B. induius (Pascoe)

B. nodifer (Boheman)

B, refusus (Boheman)

B. schmidiii (Bohcman)

B. talpa (Pascoe)

Calvertius ruberosus (Fairmaire
& Germainy

Centor porosus Schoenherr

Dyscerus elongatus (Roclofs)

D, laeviveniris (Hustache)

D. orientalis (Motschulsky)

D). perforaius (Roelofs)

Epistrophus tumidus Kirsch

Eudociminis mannerheimit
{Boheman)

Euthyeus japonicus Heller

E. pendleburyi Marshall

Philippine [slands
East Asia

Vanuatu

Lurope

Europe

Borneo, Mt Kinahalu
Bornco, Mt Kinabalu
Brazil

Paraguay

Brazil

Peru

{no locality]

Brazil

Brazil

Brazil

Venczuela

Chile
Brazil
Japan
Iapan
Japan
Tapan
Columbia

N. America
Japan
Malay Peninsula

Heilipodus brevicornis (Hustache} Bruzil, Argentina

H. choicus (Germar)

I{. deletangi (Hustache)

H. erythropus (Klug)

H. intricatus (Boheman)

H. onychinus (Germar)

Heilipus factarius Germar

Hesychobius nebulosus Marshall

Hesychobius sp.

H. vossi Chujo

Hylobitelus gebleri (Boheman)

H. haroldi (Faust)

H. montanus (Kone)

Hylobius abietis (Linnaeus}

H, congener (Dalla Torre,
Schenkling & Marshall)

H. pules (Herbst)

Ischiomatus costipennis Hustache

1. petulans Faust

1. plinthoides Kirsch

Liparus baldensis Reitter

L, coronatys Goeze

Argentina
Argentina
[no locality]
Argentina
Paraguay
Paraguay
Western Samoa
Vanuatu
Japan

Japan

Japan
Japan
Europe

N. America
N. America
Colombia
Colombia
Ecuador
Europe
Europe

L. dirus Tcrbst

L. germanuy (Linnaeus)
L. glabiorostris Kuster
L. serictopunciatus Heyd.
L. tenebrionoides Pallas

Marshallius bondari Rosado-Nceto

M. picturatus (Germar)

Meitahylobius rubiginosus
Morimoto

Orthorhinus aethiops Boisduval

O, cructatus Montrouzier

O cviindrirostris (Fabricius)

(. granosparsus Fairmaire

0. kluzgi Boheman

Pachylobius picivorus (Germar)

Pagiophioeus orfentalls
{(Motschulsky)

Paramecops farinosa Wiedman

P. stapeliae {(Marshall)

Pissades piceae Iliger

Plethes albolineata Pascoe

P. alternans {Guérin)

P. scabrosus (Pascoe)

P. unguiculatis (Boheman}

P. verrucosus Pascoe

Porohylobius feae Faust

Rhecas spursus Champion

Syphorbus turgidus Pascoe

Europe
Europe
Europe
Turkestan
Europe
Brazil
Braxil

Japan

Australia

New Calcdonia
Australia

Fiji

Tasmania

N. Amcrica

Formosa
India

S. Alrica
Europe
Colombia
Colombia
Colombia
Colombia
Colombia
Burma
Guatemala
French Guiana

KEY TO GENERA AND SPECIES OF MOLYTINI
KNOWN FROM NEW ZEALAND

1 Prothorax and elytra with tubercles and knobs {Fig. 1-
4); ocular lobes well developed and partly covering
eyes; metasternunt in front of hind coxac with a dis-

tinct projecting tooth (Fig. 25)

... Hadramphus . 2

——Prothorax and elytra without tubercles and knobs (Fig,
5-10); ocular lobes weakly developed and not parlly
covering cyes; metasternum in front of hind coxae
without a distinct projecting tooth but often with a
slight to prominent overhang (Fig. 30, 31}

... Lyperobius .. 5

2(1) Elytra (in dorsal view) straight sided, widest al apex;
2nd segment of funicic about as long as 1st segment

. {p. 21} .. H. pittospori

—Elytra (in dorsal view) rounded on sides, widest near
middle; 2nd segment of funicic distinctly shorter than

It segment
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3(2) Elytra with no tubercle oninterval 3 in declivity, and
no tbercle on interval 9 opposite articulation of vent-
rites 4 and 5 AP 22y . H. tuberculatus

—Elytra with a tubercle on interval 3 in declivity and a
tubcrele on interval 9, just above articulation of vent-
rites 4 and 5 o d

4(3} Elytral interval 7 with spinose lubercles: pronotum
with irregular flattened granules; elytra without gran-
ules o (p. 21) .. H. spinipenniy

—Elytral interval 7 with conical tubercles; pronotum and
elytra with conspicuous shiny raised granules
... {p. 22} .. H. stilbocarpae

5(1) Elytra without any intervals raised as distinct costae
(Fig. 7 v AP 29) L, huttoni
—Elytra with af least intervals 3 and 5 raised as distinct
costae {e.g., Fig. 5, 6, §, %) - B

6(3) Coxae with a distinct dense paich of slightly raised
scales on upper half of inner face (Fig. 33) e
—Coxae without a distinct dense patch ol slightly raised
scales on upper half of inner face (Fig. 34} .9

7(6) Elytral intervals 3 and 9 {on declivity) flat or very
slightly raised o (p. 30) .. L. nesidiotes
—Elytral intervals 3 and 9 (on declivity) raised as distinct
conjoint costae .. 8

8(7) Pronotum with sides broadly rounded; elytra elon-
gate clliplic, with even and uneven intervals raised as
costae w {p. 23) .. L. australis

—Pronotum with sides subparaliel; elytra broadly elon-
gate ovate, with only uneven intervals on disc raised as
costag . {p- 26) .. L. coxalis

9(6) Elytral declivity and apex with all intervals almost
iTat to slightly convex (Fig. 28) WO
—Elytral declivity and apex with at least inlervals 3 and
5.and often 9 as well, distinctly costate (Fig. 27) ... 11

10(9) Elytral inlerval 7 granulate... (p. 28) .. L. glacialis
—Flytral interval 7 smooth ... (p. 30) .. L. montanus

11(9) Elytral disc with secondary scale stripes between
striae and costae; main scale slripe composed of scat-
tered pale scales (Fig.26) .12

—-Elytral disc wilhoul secondary scale stripes belween
striue and the costae; main scale stripes composed of
densely packed pale scales (Fig. 25} i

12{11) Even elytral intervals with transverse raised areas

e (p. 27 L L. eylesi
Even elytral intervals with rows of large granules that
sometimes are coalesced Lo form vestigial Lo second-
ary costag, especially on basal half of disc .13

13(12) Pronotal disc with raised areas (if present) largely
confined to a median carina or low, flat, narrow ele-
vation that may be abbreviated, and with pale scales
scattered in no particular pattern; pronotal sides (in
dorsal view) subparallel to sinuate (Fig, 22, 23) ... 14

—Pronotal disc with a dislinct, basal to medio-apical,
broadly triangular area of low, raised, sparsely puac-
fate elevations that may be separated by longiludinal
sulei on either side of a median carina, and with pale
scales forming diffuse to distinct, broad lateral siripes;
pronotal sides {in dorsal view) narrowly (o broadly
rounded {e.g., Fig. 20) w13

14{13) Elytra elongate elliptic, with disc scales elongale
ovate lo linear Tanceolate; male 3rd tarsal segment
almost as long as broad ... (p. 31) .. L. patricki

—Elytra elongate ovate, with disc scales oval 10 ovate;
male 3rd tarsal segment (in dorsal view) much broader
than long o Ap. 31) ., L. spedenii

15(14) Elytra elongate ovate; rostrum relatively long and
thin (Fig. 16); hind tibiac distinctly sinuate; small
species, 1419 mm in length ... (p. 27) .. L. fallax

~—Elyira elongate elliptic; rosirum short and ihick (Fig.
14); hind tibiac not distinctly sinuate; large species,
20-28 mum in length . 16

16{13) Venirile 5in male with a distincl medio-apical im-
pression, in fomale with basal half distinctly convex

(in lateral view) ... (p. 24) .. L. carinatus
—Ventrite 5 in male with an indistinct medio-apical im-
pression (Fig. 40), in female with basal half plane (in
lateral view} e p. 25) . Ll clarkei

17011 Rostrum short and thick (length 1.6—1.7% width)
{Fig. 13); elytra oval; pronotum much wider than long
(Fig. 19) w0 (p- 26) ., L. cupiendus

—Rostrum moderately elongate and narrow (length
greater than 2x width) (Fig. 17); elytra elongate ovale
to clongate elliptic; pronotum about as long as wide or
slightly longer than wide .. 18

18{17) Elytra elongate elliplic; pronotal disc with lateral
sulci interrupted by raised areas just before apical con-
striction {Fig. 24} v A 32) L L townsendi
Elytra clongate ovate; pronotal disc with lateral sulci
and pale scale stripes not interrupted by raised arcus
Just before apical constriction (Fig. 18, 21) .. 19

19{18} Pronotal disc with lateral and median sulici diftuse
and indistinct, somctimes obsolete or obsolescent
(Fig. 18) o (. 24) . L. barbarae

—Pronotal disc with lateral and median sulci narrow and
distinet (Fig, 21) o (p. 28) .. L. hudsoni
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ILLUSTRATIONS

Lomm

{2} Hadramphus spinipennis

{3} Hadramphus stilbocarpae {4) Radramphus tuberculatus

Fig. 110 Habitus illustrations of representative Molytini (lllustrator: D.W. Helmore}.
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(b} Lyperobius clarkei

(6) Lyperobius hudsoni {7) Lyperobius huttoni



{8) Lyperoblus montanus

(9) Lyperobius spedenii {10) Lyperobius townsendi

—41-




Fig. 11-13 Morphological features used in this study, based on Lyperobius clarkei: {11) dorsal; {12) ventrai; (13) lateral.
Abbreviations: ac - antennal club; ¢ - elytral costae; cx - coxae; ed - elytral disc; edc - elytral declivity; f - femur; fn - antennal
funicle; pd - pronotal disc; ps - pronotal side; § - antennal scape; sc - slytral secondary costae; t - thia; ts - visible tarsal
segments; tsh - tarsal sole hairs; v (1, 2, 3, 4, 5) - abdominal ventrites 1-5.
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Fig. 14—17 Head, rostrum, and antennae, dorsal and lateral: (14) Lyperobius clarkei; (13) L. cupiendus; (16) L. fallax; {17)
L. hudsoni. (Fig. 14-83 Scale lines 1.0 mm unless otherwise indicated).
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[18]

[21]

[22]

[24]

Fig. 18-24 Pronoturn: {18) Lyperobius barbarae; (19) L. cupiendus;
{20) L. faflax, (21) L. hudsoni, (22) L. patricki, (23} L. spedenij; (24) L. townsend.
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[28]
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[y
]

,26]

[25

[26]

[25]

Fig. 25, 26 Scale pattern betwsen intervals 3 and 5 on elytral disc: (25) L spedenii, (26) { yperabius hudsomi.
Fig. 27, 28 Apical half of elytral disc and declivity, in dorsal and rear views: (27) Lyperobius eviess, (28) L. montanus.
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[30]

Fig. 32-34 inner face of coxa: (32) Hadramphus stilbocarpae; (33} Lyperobius coxalis, (34} L. monfanus.
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Fig. 35 Apex of tibia, Lyperobius glacialie. Fig. 36, 37 Tarsus, lateral: (36) Lyperobius fallax, (37) L. hudsoni. Fig. 38—
43 Fifth ventrite, male and female; (38, 39) Hadramphus stibocarpae; (40, 41} Lyperobius clarkef; (42, 43} L. patricki.
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[47]

Fig. 44-47 Male 8ih abdominal segment plus 9th sternite, ventral, and male
tegmen, dorsal: {44, 45) Hadramphus piffospori, (46, 47) H. stitbocarpae.
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[48]

[49]

[s1]

[48] Hadramphus pitiospori
[49] H. stilbocarpae

[50] H. spinipennis

[61] H. tuberculatus

Fig. 4869 Asdeagus, dorsal uniess otherwise indicated {Abbreviations: aa - aedeagal apodemes;
as - endophallus apical sclerites; bs - basal sclerite; end - endophallus; ml - median lobe).

—49-







—51—-




[63]

[64]

(62-64) L. putioni
dorsal, ventral, and |ateral







{70) L. barbarae {74) L. patricki
{71) L. carinatus {75) L. spedenii
(72) L. cupiendus (76) L. townsendi
{(73) L. eylesi

[72]

[76]

[75]

Fig. 70-76 Femals 8th sternite, ventral.
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(77} L. barbarae
{78) L. carinatus
(79) L. cupiendus
(80) L. eylesi

Fig. 77-83 Female genitalia, ventral (Abbreviations: be -
bursa copulatrix; hs - hemisternite; hsp - hemistemnal
pouch; ov - median oviduct; sd - spermathecal duct; sg -
spermathecal gland; sp - spermatheca; st - styli).
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{81) L. patricki
(82) L. spedenii
{83) L. fownsendi
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This index covers the nominal taxa
mentioned in the text, regardless of
their current status in taxonomy. Page
numbers in boldtype dencie a
description, and initalic type illusirations.
A suffixed ietter 'k’ indicates a key, and
‘m’ a map.

A: Invertebrates

aciphyllae, Lyperobius 26

Aclees 11, 13,17, 37

Acrocerops 17

aethiops, Orthorhinus 12

atholineata, Plethes 12

Anagotus 9,12

Anisorrhynchus 11, 37

Apteryfobius 11, 37

Arniticus 37

ATERPINAE 9, 12

australis, Lyperobius 12, 15,17, 19,
23, 26, 38k, 58m

barbarae, Lyperobius 13,15, 17,
24, 31, 38k, 44, 46, 50, 54, 55,
58m

BracHyperinag 11, 12

Byzes 12,37

Calvertius 17, 37

carinatus, Lyperobius 12, 13, 15,
17,19, 24, 38k, 50, 53, 55, 58m

Centor 37

CHounae 11, 12

clarkef, Lyperobius 12,13, 15, 17,
19, 25, 38k, 40, 42, 43, 47, 50,
58m

Cneorhinus 11

coxalis, Lyperobius 10, 13, 15, 18,
19, 20, 23, 26, 38k, 46, 50, 59m

cupiendus, Lyperobius 10, 13, 15,
26, 38k, 43, 44, 50, 54, 55, 59m

cuvieri, Rhinoailipus 11

diversus, Byzes 12
Dyscerus 11,17, 37

ErREMNINAE 12

Epistrophus 12, 37

Eudociminus 37

Eucnominag 17

Euthycus 37

eyfesi, Lyperobius 12,13, 15, 17,
19, 27, 38k, 45, 51, 54, 55, 58m

TAXONOMIC INDEX

faftax, Lyperobius 10,12, 15,17,
19, 25, 27, 38k, 43, 44, 47, 51,
58m

GEOMETRIDAE 17
germanus, Liparus 9

| glacialis, Lyperobius 12, 15, 19, 28,

38k, 47, 51, 60m
GRACILLARIIDAE 17

Hadramphus 8-13, 15-20, 37k
hamiltoni, Anagotus 12
Heifipodus 11, 17, 37

Heilipus 11,37

Hesychobius 11,13, 37
Heterexis 8

Homalinotus 11

! hudsoni, Lyperobius 10,12, 13, 15,

17,19, 20, 24, 28, 38k, 40, 43—
45, 47, 51, 60m

huttoni, Lyperobius 8-12, 15, 16,
18, 19, 23, 29, 38k, 40, 46, 52,
E0m

HviLoBinae 9

Hylohiini 2

Hylobitelus 17, 37

Hylobius 9, 13, 17, 37

{schiomatus 37

] Karocofens 20

lactarius, Heifipus 11
Liparus 17,37

LEPIDOPTERA 16
linaatus, Eremnus 12
fineatus, Lixus 12
finefgera, Astyage 12
Liparices 9

- Liparint 8, 9
Liparus €, 11,13, 16

Lyperobius 8-13, 15-18, 20, 23,
37k

Marshaflius 37

megeler, FPlinthus 11

Metahylobius 37

Molytides 8

MovLyTinage 8

montanus, Lyperobius 10, 12,13,
15, 17, 30, 38k, 41, 45, 46, 53,
60m

—g2—

nesidiotes, Lyperobius 12, 15, 17,
18, 19, 23, 26, 30, 38k, 53, 61m

Oclandius 8
onychinus, Helipadus 12
Orthorhinus 12, 37

Pachylobius 9,17, 37
Pagiophioeus 37
Parabyzes 12
Paramecops 37

I patricki, Lyperobius 13,15, 17, 31,

38k, 44, 47, 53, 54, 56, 61m

perforatus, Dyscerus 12

piceae, Pissodes 13

Fissodes 13,17, 37

pittospori, Hadramphus 8, 10-12,
15,19, 20, 21, 37k, 39, 48, 485,
57m

- pittospori, Karocolens 20, 21

Placsilipus 12

Plethes 11,13, 17, 37
Porohylobius 37
PTERCPHORIDAE 17
Pterophorus 17

Rhecas 37
Rhineilipus 12

Sargon 12

spedenil, Lyperobius 12, 13, 15, 17,
19, 20, 31, 38k, 41, 44, 45, 53,
54, 56, 61m

spinipennis, Hadramphus 8, 10-13,
15-21, 38k, 39, 49, 57m

Stephanorhynchus 17

stithocarpae, Hadramphus 8, 10—
13,15, 16, 18-20, 22, 38k, 38,
46-49, 57m

Syphorbus 12, 37

fownsendi, Lyperobius 13, 15, 15,
17, 24, 32, 38k, 41, 44, 53, 54,
56, 61m

tubercufatus, Hadramphus 10, 12,
15, 17-20, 22, 38k, 39, 49, 57m

tuberculatus, Lyperobius 8, 22

tuberosus, Calvertius 12

unguiculatus, Plethes 12

Xyridacma 17



B: Plants

ACERACEAE 17

Aciphylia 9,10, 18, 23, 25, 28, 28
Aciphytla aurea 29-31

Aciphytla colensoi 29

Aciphylla congesta 26, 27, 29, 30
Aciphylfa crosby-smithif 26
Aciphyfta dieffenbachii 22
Aciphylla dobsonii 24, 29
Aciphylla ferox 25

Aciphylia flexuosa 24

Aciphyifa glaucescens 23
Aciphyifa fecomtei 26, 29, 32
Aciphyifa lyaffii 10, 22, 26
Aciphvila monroi 28

Aciphyila montana var. gracifis 24, 30, 31
Aciphylia pinnatifida 26, 32
Aciphylfa simplex 28, 29, 32
Aciphyila spedenii 29, 32
Aciphylla squarrosa 29

Aciphvita subflabelfata 23
Aciphylia traversii 22

Anfsotorme 9, 10, 18, 24, 28, 31, 32
Anisatorne acutifolia 30
Anisolome aromatica 26

Anisotome capiftifolia 26
Anisotorme flexuosa 26, 29
Anisotome haastii 26, 29, 30, 32
Anisplome imbricata 26, 29
Anisctorme lyallii 10, 22
Anisotome pilifera 32
APIACEAE 9, 10, 16—18, 22-32
ARALIACEAE 9, 10, 16, 17,22
ARAUCARIACEAE 17
ASTERACEAE 17
CONIFERAE 17

Ficus 17

ILLICIACEAE 17

LAURACEAE 17

MORACEAE 17

OLEACEAE 17
PITTOSPCRACEAE 9, 16, 17, 21
Pittosporum 16

Pittosporum crassifolium 10, 21
ROSACEAE 17

Stitbocarpa 9, 10, 16
Stitbocarpa fyalfii 22
Stitbocarpa robusta 22

APPENDIX 2 Host-plant associations of New Zeatand Molytini

APIACEAE

Aciphylia
atrea ' L. huttoni, L. patricki
colensof : L. huttoni

congesta ' L. cupiendus, L. eylesi, L. montanus

crosby-smithii ; L. coxalis
dieffenbachii : H. spinipennis
dobsonii : L. barbarae, L. hudsoni
ferox : L. clarkei

flexuosa : L. barbarae
glaucescens ; H. tuberculatus

lecomiei ; L. cupiendus, L. hudsoni, L. spedenif

lyallii ; L. coxalis

monioi : L. falfax

moniana var, gracilis ; L. barbarae, L. patricki
pinnatifida : L. coxalis, L. cupfendus, L.
spadsnif

simplex : L. cupiendus, L. hudsoni, L. spedenii

spedenii : L. hudsoni, L. spedenif
squarrosa . L. hutloni

subflabeliata : H. tuberculatus

sp. ! L. carinaius, L. eylesi, L. glacialis

Anisotome
acutifolia : L. nesidivtes
aromatica : L. coxalis
capillifolia : L. coxalis
flexuosa : L. cupiendus, L. hudsoni
haastii: L. coxalis, ., montanus, L. fownsendi
imbricata ; L. cupiendus, L. hudsoni
Iyallii : H. stitbocarpae
pilifera: L. townsendi
sp. - L, australis, L, fallax

ARALIACEAE

Stilbocarpa
tyallii : H. stitbocarpae
robusia ; H. stitbocarpae

PITTOSPORACEAE
Pittosporum
crassifolivm : H. pittospori
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Terebrantia (Insecta: Thysanoptera) ° Laurence A. Mound & Annette K. Wa."kér '

ISBN 0-477-06687-9 » 23 Dec 1982 = 120 pp. OO - X 1=
Osoriinae (Insecta: Coleoptera: Staphylinidae) « H. Pauline McColl
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Anthribidae (Insecta: Coleoptera) * B.A. Holloway
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Eriophyoidea except Eriophyinae {(Arachnida: Acari) « D.C.M. Manson
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Pseudococcidae (Insecta: Hemiptera) « J M. Cox

ISBN 0-477-06791-3 ¢ 7 Apr 1987 # 232 PP. cocvvreeeinenresenensenensnsesssrsssarsamnssacrssnsssssssnesnsness 949,95
Pompilidae (Insecta: Hymenoptera) = A.C. Harris _

ISBN 0-477-02501-3 * 13 NoV 1987 # 180 PP. ..vevererermrmserensrsenseressssresssssssssssssssssssssssnsansanss 939953
Encyrtidae {Insecta: Hymenoptera) « J.S. Noyes _ '

ISBN 0-477-02517-X * @ May 1988 » 192 PP. c.ccovrirerrenmensssssensrvssasnsssissnssrasssassmnsensnerseres - 944,95
Lepidoptera — annotated catalogue, and keys to family-group taxa

J. 8. Dugdale = ISBN 0-477-02518-8 « 23 Sep 1988 » 264 PP, wviviricivminmmrsieesnne e $49.95
Ambositrinae (Insecta; Hymenoptera: Diapriidae) « I.D. Naumann

ISBN 0-477-02535-8 » 30 Dac 1988 # 188 PP. cvricree ettt e $39.95
Nepticulidae (Insecta: Lepidoptera) » Hans Donner & Christopher Wilkinson

ISBN 0-477-02538-2 # 28 Apr 1983 # 92 PP ieoinee v csiisiinsn sty sne s $22. 95
Mymaridae (Insecta: Hymenoptera) » J.S. Noyes & E.W. Valentine :

ISBN 0-477-02542-0+ 28 Apr 1989 # 100 PP. c..oovviininiisinnsen s isormssns s smsns i $24.95
Chalcidoidea (Insecta; Hymenoptera) — introduction, and review of smaller families

J.8. Noyes & E.W. Valentine » ISBN 0-477-02545-5 ¢ 2 Aug 1982 * 96 pp. «veovvceninnnncenns $24.95
Mantodea (Insecta), with a review of aspects of functional momphology :

and biology * G.W. Ramsay * ISBN 0-477-02581-1« 13 Jun 1890 * 96 pp. ..o $24 95
Bibionidae (Insecta; Diptera) « Aoy A. Harrison : - : :
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21 Margarodidae {Insecta: Hemiptera) « C.F, Morales

ISBN 0-477-02607-9 * 27 May 1991 ¢ 124 PP, .cccriicrnecrcssncrmnsessinctcere v csrerensernsssssnnnnes 934,95
22 Notonemouridae (Insecta: Plecoptera) « 1.0, McLellan '

ISBN 0-477-02518-8 * 27 May 19971 ¢ B4 PD. .oivcivririeciicieie et sasms i e $24.95
23 Sciapodinae, Medeterinae (Insecta: Diptera) with a generic review of the

Delichopodidae » D.J. Bickel « ISBN 0-477-02627-3+13 Jan 1992 * 74 pp. e $27.95
24 Therevidae (Insecta: Diptera) » L. Lyneborg ' ' '
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25 Cercopidae (Insecta: Homoptera) = K.G.A. Hamifton & C.F. Morales '

ISBN 0-477-02636-2 * 25 May 1992 # 40 Pl .ovciie et ces et sres e s $17.95
26 Tenebrionidae (Insecta: Coleoptera): catalogue of types and keys to taxa

J.C. Watt* ISBN 0-477-02639-7 * 13 JUIT992 ¢ 70 PP. ..covvrurrmrmmsersssnispnsessssmsssssasensyensenrns 927,95
27 Antarctoperlinae {Insecta: Plecoptera) « I.D. McLelian '

ISBEN 0-477-01644-8 ¢ 18 Feb 1993 * 70 PP e snesissnssnsrsssssies s tmvmressenanenss. 927,85
28 Larvae of Curculionoidea (Insecta: Coleoptera): a systematic overview o

Brenda M. May + ISBN 0-478-04505-0+ 14 Jun 1993 ¢ 228 PP. .ovvvrvvsveneineeneenese e $55.00
29 Cryptorhynchinae {Insecta: Coleoptera: Curculionidag) :

C.H.C. Lyal+ ISBN 0-478-04518-2 ¢+ 2 Dec 1993 # 308 PP. eccooeeee e vrmsrrmsniessssnnanes $65.00
30 Hepialidae (Insecta: Lepidoptera) » /. 5. Dugdale _

ISBN 0-478-04524-7 * 1 Mar 1994 ¢ 184 PP. ceeicceeee e crveerr s seastesssssesieeseene 942,60
31 Talitridae (Crustacea: Amphipoda) » K.W. Duncan

ISBN 0-478-04533-6 + 7 Oct 1994 2 128 PP o vscrsssnessmessaennsesssssrenvsessasrrassssmnsvesssennses | 336,00
32 Sphecidae (Insecta: Hymenoptera) » A.C. Harris

ISBN 0-478-04534-4 » 7 Oct 1994 @ 112 . .rorvrvcircrermrms e snesssesiensenseeescsressmvarsenees B3G50
33 Moranilini {Insecta: Hymenoptera) » JA. Berry ' ' . '

ISBN 0-478-04538-7 ¢ 8 May 1995 * B2 PP wocvireice e eertvrr vt srmsrsnmnsessrsnsss s ceeene. 923,95
34 Anthicidae (Insecia: Coleoptera) ¢« F.G. Werner & D.S. Chandler

ISBN 0-478-04547-6 # 21 JuUn 1995 B4 PP. ..ooeiniciiiiimncimenniseiasie e e v mn s aesanens $26.50

35 Cydnidae, Acanthosomatidae, and Pentatomidae (Insecta: Heteroptera):
systematics, geographical distribution, and bicecology * M.-C. Larivigre

ISBN 0-478-09301-2 % 23 NoV 1995 % 112 PP. civvieereieceecee et seesestoms e e s st s oo $42.50

36 Leptophlebiidae (Insecta: Ephemeroptera)+ D.A. Towns & W.L. Peters
' ISBN 0-478-09303-9 * 19 AuG 1996 ® 144 PP. .o ie i imssrsies it s ems s rases s $39.50

37 Coleoptera: family-group teview and keys to identification ¢ J. Klimaszewski

& J.C. Watt+ ISBN 0-478-09312-8 » 13 Aug 1997 * 199 PP, oot $49.50
38 Naturalised terrestrial Stylommatophora (Mollusca: Gastropoda)

G.M. Barker« ISBN 0-478-09322-5+ Jan 1939 * 253 PP. ceoceoeir e nassriinanne e $58.00
39 Molytini (insecta: Coleoptera: Curculionidae: Molytinae) » R.C. Craw

ISBN 0-478-09325-X » Jan 1893 ¢ 68 pp. e cceevvrvvrerrerrvenns e s $239.50

Visit the Manaaki Whenua Prass Website at http://iwww.mwpress.ca.nz/ for further information, and
to gain access to on-line extracts from these publications. .
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NOTICES

This series of refereed occasional publications
has been established to encourage those with
expert knowledge to publish concise yet com-
prehensive 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 invert-
sbrates only, since the vertebrates are well
documented, and marine forms are covered by
the series Marine Fauna of N.Z

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

Contributors should discuss their intentions with
a member of the Inveriebrate Systematics
Advisory Group or with the Series Editor before
commencing work; all necessary guidance will
be given.

Subscribers should address inquiries to Fauna
of N.Z,, Manaaki Whenua Press, Landcare
Research, P,Q. Box 40, Lincoln 8152, New
Zealand.

Subscription categories: ‘A’ — standing orders;
an invoice will be sent with each new issue, as
soon after publicaticn as possible; ‘B’ — promo-
tional fliers with order forms will be sent from
time to time.

Retail prices (see Titles in print’, page 66)
include packaging and surface postage. Sub- |
scribers 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, orits equivalent.

Back issues of all numbers are available, and
new subscribers wishing to obtain a full set or a
selection may request a discount. Booksellers
and subscription agents are offered a trade
discount of ten percent.

NGA PANUI

Kua whakatiria ténei rarangi pukapuka hei
whakahauhau ki hga tohunga whai matauranga
kia whakatu i nga mea e pa ana ki nga kararehe
o Niu Tireni. He @hua tohunga ténei rarangi
pukapuka, engari, ko te hiahia kia marama ai te
tuhituhi, kia méhio ai te maria ki nga tohu o ia
ngdrara, o ia ngarara, a, kia whakar i te matau-
ranga e pa ana ki a ratou.

Ko énei pukapuka Fauna of New Zealand kdore
e pa ana ki nga kararehe moana, ara, ki nga ika,
ki nga mataitai ranei. E tino mdhictia ana nga
kararehe. Kei roto i nga pukapuka e kia ana
Marine Fauna of New Zealand nga tuhituhi e pa
ana ki nga kararehe moana nga ika me nga
mataitai, hoki.

Tuhituhinga. Ko te tono Ki nga tohunga Kia
tukua mai & koutou pukapuka. E watea ana te
kohikehinga kararehe e kia ana ko te New
Zealand Arthropod Collection hei matakitaki
mau.

Me whaki ¢ koutou whakaro ki te mema o te
kdhui tohutohu o Fauna e tika ana, ki te Etita
ranei, i mua i te fimatanga tuhituhi.

Nga kai-hoke pukapuka. Me tuhi ki te Fauna of
N.Z., Manaaki Whenua Press, Landcare He-
search, P.O. Box 40, Lincoln 8152, New Zea-
land.

E rua nga tumomo kai-hoko: ‘A’ — Kai-hoko
timau; ka tukua ia pukapuka, ia pukapuka, me
te kaute, i muri tonu i te tanga o taua pukapuka.
'B'— ka tukua nga panui anake, a tona wa, a
tona wa.

Te utu (tirchia te wharangi 66): Ko te kopaki-
tanga me te pane kuini kei roto i te utu. Me utu
koutou e nohe ana i Niu Tireni me Ahitereiria ki
nga tara o Niu Tireni. Ko &lahi atu me utu te
whakaritenga i nga t&ra Marikena.

E toe ana nga pukapuka o mua, Mehemea e
hiahia ana koe ki te katoa o nga pukapuka,
tonoa mai kia heke iho te utu. E tekau pai héneti
te heke iho o te utu ki nga toa hoke pukapuka.
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