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ABSTRACT

A key is presented (o the fifteen families of Chaleidoidea and the one of Mymarommatoidea
known from New Zealand. Each family 1s characierised by a brief diagnosis. Where necessary,
the known New Zealand genera of twelve families — viz Agaonidae, Aphelinidae, Chalcididae,
Elasmidae, Eupelmidae, Eurytomidae, Perilampidac, Roloitidae, Signiphoridae, Torymidae,
Trichogrammatidae, and Mymarommatidae — are keyed. Each genus is diagnosed, and illus-
trated with 2 line drawing of at least one representative specics. Notes are provided on
distribution and hosts, and the known host associations of the New Zealand chalcideid (auna arc
summmarised in appendix tables. Species are placed in forty-three eslablished generaand in anew
genus proposed in the Trichogrammalidac, Bardylis Howard and Dahmsielia Hayat are
synonymised with Pleropirix Wostwood (Aphelinidae).

CHECKLIST OF TAXA Genus Eutrichosomella Girault, 1915 ..., Page 23
« » Superfamily CHALCIDOIDEA ............. Pagc 15 Genus KEuxanthellus Silvestri, 1915 v 23
» Family AGAONIDAE ... 153 philippige Silvesui, 1915
Genus Herodotia Girault, 1931 ... 16 Genus Preroptrix Westwood, 1833 ... 23
subatriventris ((irault) = Bardylis Howard new synonymy
Genus Pleistodontes Saunders, 1883 ... 16 = Dahmsiella Havat new synonymy
imperialis Saunders, 1883
» Family APHELINIDAE ... 17 -GFaLmily C"ALCIDTD{\E e 28
cnus Anfrocephalus Kirby, 1883 ... e 25
Genus Ablerus Howard, 1894 s 19 G Brach ia Wostwood. 18372 25
) enus Brachymeria Westwood, 1832 ...
Genus Aphelinus Dalman, 1820 ... 20 hya (Walker, 1838)
abdaminalis (Dalman, 1820) phyah "
. rubrifemur (Girault, 1913)
asychis Walker, 1839
i teara (Walker, 1831)
gossypii Timberlake, 1923 Genus Proconura Dodd, 1915 e, 253
hamilis Mercet, 1928 '
mali (Haldeman, 1860)
subflavescens (Westwood, 1837) = Family ELASMIDAE ... 26
Genus Aphytis Howard, 1900 ..o 20 Genus Elasmus Westwood, 1833 ..o 26
chilensis Howard, 1900
chrysomphali (Mercer, 1512) » Family ENCYRTIDAE (scc FNZ no. 13) oo, 26
diaspidis {(Howard, 1881)
ignotus Compere, 1955 o
mytilaspidis (Le Baror, 1870) « Family EULOPHIDAE ..o 27
Genus Cales Howard, 1907 (i 21
Genus Centrodora Forster, 1878 v 21 = Family EUPELMIDAE ..o 28
scolypopae Valentine, 1966 Genus Eupelmus Dalman, 1820 ... 30
xiphidii (Perkins, 1906) =Neosolindenia Gourlay
Genus Coccophagoides Girault, 1915 ... 21 antipoda Ashmead, 1900
Genus Coccophagus Westwood, 1833 ... 22 cyaneus (Gourlay, 1928)
gurneyi Compere, 1929 Genus Kusandalum Ratzeburg, 1852 s 30
ochraceus Howard, 1895 barteli (Gourlay, 1928)
scurellaris (Dalman, 1825) Genus Macroneura Walker, 1837 e 30
Genus Encarsia Forster, 1878 e, 22 vesicularis (Retzius, 1783)
citrina (Craw, 1891) =messene (Walker, 1839)
formosa Gahan, 1924 Genus Tineobins Gahan, 1927 ... 31
koebelei (Howard, 1908)
pergandiella Boward, 1907 + Family KURYTOMIDAE ......ocooovvvimnirnnine. 31
perniciosi (Tower, 1913) Genus Axanthosoma Girault, 1913 ... 33

_5_



Genws Bruchophagus Ashmead, 1888 ... Page33
acaciae (Cameron, 1910)
gibbus (Boheman, 1835}
roddi Gussakovskii, 1933

Genus Systole Walker, 1832 ... 33
Joeniculi Otten, 1941

Genus Teframesa Walker, 1848 .. 34
linearis (Walker, 1832)

= Family MYMARIDAE (see FNZno. 17) oo, 34

« Family PERTLAMPIDAE ... 35

Genus Austrotoxewma Girault, 1929 v, 33
kuscheli Boucek, 1988

= Family PTEROMALIDAE ..........cccoevvcvevvveeeeee. 36

= Family ROTOITIDAE .. 37

Genus Roteita Boucek & Noyt,e. 1987 37
basalis Boucek & Noyes, 1987

+ Family SIGNIPHORIDAE ..., 37

Gemus Chartocerus Motschulsky, 1859 .. e 38
Genus Signiphora Ashmead, 1880 ................... 38
Jlavopalliata Ashmcead, 1880
merceti Malenou, 1917
= Family TORYMIDAE ..o, 39
Genus Liedoatomeras Gahan, 1914 ... 40
{ongfellowi (Girault, 1917)
Genus Megastigmus Dalman, 1820 ... 40
aculeatus (Swederus, 1795)
spermotrophus Wachtl, 1893
Germas Pachytomoides Girault, 1913 ... 40
Genus Podagrion Spinola, 1811 . 41
Genus Torvmoides Walker, 1871 .. 41
antipoda (Kirby, 1883}
Genus Torymaus Dalman, 1820 ... 41
varians (Walker, 1833)
= Family TRICHOGRAMMATIDAY. ... 42
Genus Aphelinoidea Girault, 1911 ... 44
Genus Brachyia Strand, 1926 .. 44
Genus Lathromeris Forster, 1856 . 44
Genus Megaphragma Timberlake, 1923 e 45
Genus Qligosita Walker, 1851 v, 45
Genus Pseudogramming Ghesquitre, 1946 ... 45
Genus Trichogramma Westwood, 1833 ............. 45
Juniculatum Carver, 1978
Genus Trichogrammatoidea Giravl, 1916 .......... 40
bactrae Nagaraja, 1979
Genus Trichogrammatomyia Giraull, 1916 .......... 46

Genus Difens Girault, 1911 oo Page 47
Zelogramma new ZenUS ..ovvvien e revceiee e 47

AT HIGLEN NeW SPECIES oo aeeinene 4T
=+ Superfamily MYMAROMMATOIDEA ... 48
» Family MYMAROMMATIDAE ... 48
Genus Palaeonmymar Meunier, 1901 ... 48

insulare (Valenting, 1964)
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INTRODUCTION

The superfamily Chaleidoideais a very large group of para-
sitic Hymenoptera imcluding world-wide nearly 20 000
described species {Noves 1978). They arewell represented
in nearly all parts of the world, but most groups within the
superfamily appear to be most diverse in the tropics. The
majorily of chalcids arc small or very small, and many have
strongly sculprired integuments giving a strongly metallic
blue, green, bronze, or purple sheen, Their coloration,
sculpture, and great morphological diversity make them
one of the most varied and attractive groups of Hymeno-
plera,

The superfamily is here considered 1o comprise twenty
[amilies, the Mymarommatidae being treated as a separate
superfamily, the Mymarommatoidea (sce p. 48). However,
the limits of several of these [amilics are poorly defined,
different workers recognising different numbers of fami-
lies; e.g., Rick (1970) recognised only nine families, and
Nikol’skaya (1952) recognised as many as Lwenty-four
families.

Chalcids probably exhibit a greater range of biological
diversity than any other superfamily of Hymenoptera
Parasitica. Most species are parasitoids, but groups of
specics in several families are phytophagous. Agaonidae
develop only in figs, and phytophagous species also ocour
inthe Eulophidae, Eurytomidae, Pieromalidae, Tanaostig-
matidae, and Torymidae.

Parasitoid biology attains its most elaborate expression
in the Chalcidoidea. There are solitary and gregarious
species; cctoparasitoids and endoparasiwolds; primary,
secondary, and tertiary parasiloids; polyembryenic spe-
cies; and species with planidial larvae. Some species are
extremnely polyphagous, whercas others appear to be very
host-specific. All immature slages of hosts are allacked,
from the egg (which may be parasitised by species of
Mymaridae, Trichogrammaltidae, Eulophidae, Encyriidae,
or Aphelinidae) to the pupa (attacked by several groups of
Picromalidae in particular). Chalcids attack an extremely
broad range of hosts, including virtusily all endopierygote
orders, many exopterygotes, and some arachnids.
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Chalcids are one of the most important groups in applied
biclogical control (see Noyes 1985), and have been widely
used as such in New Zealand (sce below). Many species
mtroduced for this purpose have become established as
effective parasitoids of msect pests of agriculture and
horticulture (see below). Several exotic species have
become established aceidentally, probably alier being
imported with plant material. These chalcids may now be
associated with modified environments such as gardens,
or with exotic plants, and may play an important parl in
limiting the development of potentially damaging insects,
Some chalcids are pests because of their phytophagous
habil. For example, some Eurytomidae develop in the
seeds ol red clover, luceme, and acacia, and others damage
the stems of grasses.

Given their importance to agricultire and horticulture in
New Zealand, 1t is surprising that so little has been pub-
lished on the New Zealand chalcid fauna. Except for a few
descriptions of new generaand species — by Walker (1839),
Kirby (1883a), Ashmead (1900, 1904), Cameron (1910),
Timberlake (1916, 1929), Gahan (1922, 1927, Gourlay
(1928}, Hincks (1961), Kerrich (1964), Kemich & Yoshi-
moto (1964), Tachikawa & Valentine (196%a,b, 19713, and
Valentine (1966, 1971a)—our knowledge has been limited
lo a [ew papers published by Gourlay (1930a,b), Miller
{1935), Cumber {1959), and Valentine (1963, 1967, 1970,
1971b) which arc largely concerned with the introduced
fauna. In all, up until 1984, published information on the
New Zealand fauna deals with only 75 genera and 92
species (see Appendix Table 2).

The present study is based almost entirely on material
which has accumulated in the New Zealand Arthropod
Collection (NZAC), held by DSIR’s Entomology Division
mn Auckland, and from an extensive Malaise trap and
sweep-nel survey in both the North and Scuth islands
during 1980 and 1981. Although we believe that this
malerial is a representative sample of the chaleids 1o be
found in New Zealand, some large areas remain compara-
tively poorly surveyed, For example, very little material
has been seen from the Mount Egmont area (TK) or from
the castern and central North Tsland.

This contribulion reviews Lo generic level the eleven
families of Chalcidoidea and Mymarommatcidea which
arctepresented in New Zealand by cleven or [ewer genera.
Keys to the genera of the remaining familics occurring in
the New Zealand subregion arc included cither in separate
contributions 1o the ‘Fauna of New Zealand” series (En-
cyrtidae - Noyes 1988; Mymaridae — Noyes & Valentine
1989) or in areview of the Australasian genera of chalcids,
cxcluding Elasmidae, Encyrtidac, Aphelinidae, Signiphor-
idae, Mymaridae, and Trichogrammatidae, by DrZ. Boucek
(1988).



Table 1 Numbers of species (Spp) and genera (Gen) of
Chalcidoidea and Mymarommatoidea in New Zealand,
from information published up to 19B4 and from examina-
tion of material in the New Zealand Arthropod Collection.

Totals from pub- Totals from
lished records NZAC material
Spp.  Gen. Spp.  Gen.
Agaonidae 1 1 2 2
Aphelinidae 19 10 67 1M
Chalcididae 2 1 5 3
Elasmidae — - 2 1
Encyrtidae 19 16 70 37
Eulophidae i5 13 123 37
Eupelmidae 5 4 6 4
Eurytomidae 4 4 8 4
Mymaridae 4 5 163 42
Perilampidae - - 3 1
Pteromalidae is 13 126 29
Rotoitidae - - 3 1
Signiphoridae 2 1 3 2
Torymidae 5 5 12 5
Trichogrammatidae 1 1 37 1A
Mymarommatidae 1 1 8 1
93 75 636 202

Z00GEOGRAPHIC RELATIONSHIPS

Thenumbers of genera and species of Chalcidoideaknown
in New Zealand arc shown in Table 1. A striking featurc of
the chalcid fauna is the unusally high number of species of
Mymaridae, i.c., about 25% of the total. In contrast, the
lamily Mymaridae conlains about 7% of the known chalcid
species in the world (Noves 1978) or about 6% of chalcid
species knowrt in the United Kingdom (Fitton ez al. 1978),
Many mymarid specics in New Zealand live on or near the
ground, and are assoclaled with habitats such as leaf lier
and native grasses rather than arboreal habitats. Tn these
species there has been a tendency wwards wing reduction
or loss; this is also true of the Trichogrammatidae. Some
New Zealand mymarids are probably among the largest
and most spectacular in the world. Two species placed in
Australomymar Girault exceed 4 mm In lenyth, excluding
the ovipositor. These and many other unusual specics are
discussed more fully in Noyes & Valentine {1989).

Other notable featres of the chalcid fauna are the large
number of species of Preroptrix (Aphelinidae), possibly
over 30; the large number of clachertine species (Eulophi-
dac}; and the fairly large endemic genus Adelencyriides
{Encyrtidae), which contains 14 species. Some familics
such as Agaonidac, Chalcididae, Elasmidac, Eurytomidae,
and Signiphoridae are poorly represented, and probably
have few endemic species.

8

Table 2 Summary of zoogcographic relationships of
genera of Chalcidoidea known from New Zealand. Column
categeries defined in footnote.

Category. 1 2 3 4 5 & 7 8 9
Agaonidae - - - - - - 2 - -
Aphelinidae - - 2 - 8 4 1 2 2
Chaicididae - -2 - - 11 - -
Elasmidae - - - 1 - - - -
Encyrtidae 71 - — 615 710 1
Eulophidae g 3 2 117 4 3 5 1
Eupeimidae - -1 -2 1 - 1 -
Eurytomidae -1 - -1 3 1 3 -
Mymaridae 20 4 3 213 3 2 1 -
Perilampidae -1 - = - - - - -
Pteromalidae & 8 3 3 711 - 8
Rotoitidae P - - = - - - - -
Signiphoridae - - - - 1 1 - - -
Torymidae - - -4 3 1 2 -
Trichogrammatidae 12 - -6 1 - -

43 13 6 66 47 18 32 77

20

CoLumn CATEGORIES]

1 — genera known from New Zealand only;

2 — genera known from New Zealand and Australia;

3 — genera known from New Zealand and Austratasia;

4 — genera known from Now Zealand, Australasia, and
South America and / or southern Africa;

5 — cosmopolitan or widely distributed genera, with some
species preobably endemic / indigenous to New Zealand;

6 — cosmopolitan or widely distributed genera, with some
species introduced into New Zeafand,;

7 —genera containing at least one species introduced from
Australia;

g —genera containing at least one species introduced from
Europe;

8 —genera containing at least one species introduced from
North Ametica.

N.B. Some genera may appear in more then ane column,
e.q., those which have both introduced and endemic /
indigenous elements.

Table 2 summarises the zoogeographic relationships of
the New Zcaland chalcid fauna, and clearly demonstrates
4 high Jevel of endemicity, more than 25% ol the gencra
known from New Zealand having been tecorded from
nowhere else {Category 1). These genera contain at least
109 species, or 17% of the known fauna. This figurs
excludes endemic species which represent more widely
distributed genera (about 33% of the known New Zealand
genera), and it is possible that future work will show
perhaps as many ashalfof the species to be endemic o New
Zealand. The nurmnbers of genera which indicate a possible
earlier southorn distribution (Category 4) are fow, thesi
belonging to the Evlophidac, Mymaridae, and Preromal-



idae. About 50 genera contain species known to have been
introduced from Australia, Europe, or North America
(Categories 6—9), elther purposclully forbiclogical control
purposes or accidentally with exotic plants, e.g., Ficus,
Acacta, Eucalyptus.

BIOLOGICAL CONTROL
IN NEW ZEALAND

Many of the chaleids encountered in modified environ-
ments in New Zealand are exotic, and it is probable that a
high proportion of these arrived, along with their hosts, in
the early days of European setflement, on plants, in animal
fodder and other foodstuffs, in seeds, nmber, ele. The
prosence of these parasitoids in the new agricultural and
horticultural environrients vndoubtedly served o limit the
populations of potential pestinsects. Some pests, however,
may nol have been accompanied by their natural parasi-
toids, or these failed to establish, requiring the Importation
of appropriate parasiloids (or other nawral encmics) in
order to establish some degree of natural control. About
100 exotic specics of chaleid now well established in New
Zealand are known 10 have been purposefutly introduced.

The lirst published record of the deliberate introduction
of a chaleid is that of the eulophid Pediobius epigonus
{Walker) for the control ofhessian Ny, Phytophagadestruc-
for (Say) in wheat (Kirk 1894). In the carly years of this
century, during the period when biclogical control was
being developed, introductions of most natural enemics
were of predalors, particularly coccinellid beetles, [or the
control of aphids and various coccoids. As activity ex-
panded, parasitic Hymenoptera (including Chalcidoidea)
were also imported [or the attempred suppression of some
pest insects. Notable among these were Aphelinus mali
(Haldeman) {Aphelinidac), a parasitoid of the woolly aphid,
Eriosoma lanigerum (Havsman) (Tillvard 1921-26); and
Angphes niteny (Girault) (Mymaridae), an egy parasitoid
of the cucalyprus weevil, Gonipterus scutellatus (Gyllenhal)
{Clark 1931).

Successful establishment of such specics, and spectacu-
lar reductions in pest infestations, gave [urther impetus to
applied biological control as a practical method of insect
pest suppression. Various Chalcidoidea were imported
subsequently to meet particular problems, with varying
degrees of success in establishment and control. The intro-
duction of Habrolepis dalmanni Westwood (Gourlay 1935)
(Encyriidac) resulted in the virtual climination of golden
ozk scale, Asterodiaspis variolosumn (Ratzeburg), which
was threatening o decimale the English oak (Quercus
roburyin New Zealand. This scale is now very rarcly scen,
Achrysocharoides latreillii (Curtis) (=Enaysma splendens

of authors} (Eulophidae), in combination with other para-
sitoids, plays an important partin the conirol of the oak-leal
minet, Phyllonoryeter messaniella (Zeller) (Given 1959,
Swan 1973).

A more recent example of outstandingly rapid establish-
ment and spread is offered by Copidosoma floridanum
{Ashmead) (Encyrtidae), a polyembryonic parasitoid of
green looper caterpillars, Chrysodeixis eriosoma (Dou-
bleday} (Roberts 1979, 1983; as Liromastix sp. and Lito-
masiix maculata). 1t is now one of the most common
chaleids eollected in modified, agricullural, and horticul-
tural entvironmnents, at feast in much of the North Lsland.

Qther mntroduced chaleids which have become familiar
to New Zealand entomologists as valuable biological control
agents include Peromalus puparum Linnacus {Pleramal-
idae), 4 gregarious intemal parasttodd of the pupae of the
while butterfly, Pieris rapae Linnasus; Encarsia formosa
Gahan (Aphelinidae), attacking larvae and pupae ol the
greenhouse whitelly, Trialeurodes vaporarioruwn (Westi-
wood); and Coccophagus gurneyi Compere, a common
parasitoid of immature long-tailed mealvbugs, Pseudo-
coccuy longispinygs Targionl Tozzertl,

The foregoing examples are of Chaleidoidea which were
purposelully introduced 1o overcome the lack of natural
control ol pests, but by far the greater proportion of specics
known to parasitise exotic msects in New Zealand are
probably accidental introductions, The activities of these
species serve to suppress the increase of insects which
might otherwise be damaging pests. Few of the exotic para-
siloids are known Lo have adapted 10 native vegetation, or
1o nalive hosts, bul some endemic chalcids — e.g., some
trichogrammatid parasitoids of the eggs of Tortricidae and
Noctuidae — have [ollowed their natural hosts o exotic
plants in modified environments. Most of the native spe-
cies are confined to native forest, serubland, mssock grass-
land, and alpine environments where their narural hosts
oceur. In these situations Chaleidoidea, through their para-
sitism of phytophagous and xylophagous msects, may play
an imporiant role in the namral or biological control of
potentially destructive species,

COLLECTING AND PRESERVATION

Perhaps the main difficulty in the smdy of chalcids is their
relative unpoputarity with collectors of insects because of
their small size. Therefore a common complaimlt of the
serious student of this group (indeed, of any microliymena-
ptera) is that there is not adequate malerial available for
study. The following methods arc {the most rewarding for
collecting chalcids. For greater detail on collection and
preservation, see Noyes (1982).



Collecting methods
SWEEPING. Sweep-nel collection is by far the best method,
since a lurge mumber ol species may be collected in a short
rime. The insects should be removed {rom the net using an
aspirator, and killed by placing a plug of paper tissue or
cotton wool soaked in ethyl acetate in the entry tube of the
aspirator. Before any nsects are sucked into the aspirator
it is advisable to place in it a cnunpled sheet of soft tissue
to prevent insects rom sticking o the sides of the tube. It
is important to keep the specimens as dry as possible.

The sweep-netis most efficient3 f the handle is abour 1.2
mi long and the head triangular, with the handle joining the
headin the middle of one sideof the triangle. The triangular
head allows the net to used most efficiently on grassland,
i.e., more of the net will be in contact with the ground
during sweeping. The relatively long handle allows the net
to be held as far away from the body as possible, so that
inscets are not forewarned by footfalls, etc. It also alows
for greater reach when collecting in forest habitats. The
best material for the frame 1s aluminium, since this is
sufficiently rigid, yet light enough in use. The net bag
should be of a material which is strong and durable, yet
allows easy passage of air. For this latter reason it should
not be made of canvas,

When sweeping grassland it s very important to sweep
m long arcs, keeping the head of the net in contact with the
ground for the entire arc by pressing down on the handle.

REARING. Rearing is the most rewarding method of obtain-
ing specimens, since much can be leamed about their
biolagy. A limitation is that much effori has 1o be putinto
locating possible hosts and rearing parasitoids from ther.
Hosts should be kept in a container appropriale to the size
of the sample, and should be examined regularly for the
emergence of parasitoids. If possible they should be placed
in a darkened emergence box with a glass vial atached 1o
collect emerging parasitoids, which are atiracled lowards
the light. Care should be taken to ensure thai the correct
hostis tecorded; it is very easy to collect an aphid mummy
on a very small piece of leaf and assume that a parasitoid
found wandering around or dead in the tube comes from the
aphid, whereas in fact it may have emerged from some
other host, such as an agromyzid pupa, which may have
been overlooked. Rearing from individually isolated hosts
can overcome this problem,

MALAISE TRAPPING. A design for an efficient trap for
collecting chaleids has been described by Townes (1972).
The advantage of a Malaise trap is that it can be set up and
serviced by someone who is nol a chaleid specialist. The
trap can be emptied relatively infrequently — at fortnightly
intervals if ethyl alcohol is used as a killing and preserving

agent. However, the use of ethyl alcohol is disadvanta-
zeous because material is collected wet (see Preservation,
below), and the subsequent sorting of required specimens
from the catch takes considerable time. It 1s passible 1o
collect dry using fumigants such as Vapona®, but the catch
15 greatly reduced, and the chaleid materialis often covered
with moth scales and damaged by dying insccts. A Malaise
trap has the added advantuge that it often 1akes species of
small size that are rarely collected by other means, e.g., the
minute mymarid Alaptus.

YELLOW PAN TRAPPING. Pan trapping is a good method of
calching small Hymenoptera. The trap consists of a ray
about 30 em square and 58 cm deep, painted yellow on the
ngide. Insects are atiracted to the yellow colour and drown
in the collecting medivm contained in the pan. The collect-
ing medium may be water with a [ew drops of detergent 1o
break the surface tension, or waler plus cthylene glyeol
{1:1), or a dilute solution of picric acid or a saturated
solution of common sadt. If water is used the trap must be
emptied at least once a day or the material will deteriorate
very badly. With other media the wap can be emptied
weckly (weather permitting). Specimens must be rinsed
well in clean water before transferring to 709 cthanol,
Ethylene glycol is not recommended because subsequent
slide-preparation of material may be difficult; the speci-
mens tend to collapse badly on transfer to balsam. Picric
acid causcs the gaster w distend (although this is not often
important taxonomically).

Pun-trapping is ideal for collecting from among trees and
in forest where there 1s little undergrowth.

SUCTION TRAPPING. The suction trap has a single advan-
tage over 2 Malaise trap, in that it actively sucks In small,
{lying insects. [t has many disadvantages, e.g., it needs an
electric power source, 1s much more expensive, and fuils 1o
catch flightless insects. Even so, catches from a suction
trap should not be overlooked since they may conlain many
inleresting species.

PITFALL TRAPPING. Pitfull trapping is a lairly good method
for windy habitats such as mountains. Collecting media are
as for yellow pan traps.

EXTRACTING FROM LEAF LITTER AND MOSSs. [nsects can
be collecied from leaf litter or moss using a Berlese funnel
or an emergence box. This is a good method for some
Mpymaridae which are rarely collected by other methods.

Preservation
Material callected dry should be kept dry. Specimens that
are not mournted within 2 hours of killing m cthyl acetate
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vapour should be relaxed before mounting, or layered
between sheets of cellulose wadding {or even a couple of
layers of soft toilet paper), and stored in a strong, dry,
airtight box. A crystal or two of thymol should be added to
inhibit the growth of mould. Material collected into alco-
hol, e.g., in Malaise traps or yellow pan traps, should be
dried as soon as possible. This can be done by air-drying the
material on absorbent card {see below, ‘Mounting mate-
rial”). Unformunately, air-dried specimens usually collapse
ot shrivel upon drying. This can be prevented by dehydrat-
ing specimens using a critical-point drier {(sec Gordh &
Hall 1979). Dried specimens can be stored between sheels
of tissue paper or in gelatin capsules, held in place with
finely teased cotton wool. Specimens which have been
kept in alcohol for a long time (5 years or more for
specimens less than 1 mm long) are normally unsuitable for
making slides.

MOUNTING MATERIAL. Chalcids are best mounted on
rectangular cards using a water-soluble glue. The speci-
mens should be mounted with the vertical axis through the
thorax at about 45° to the plane of the card, preferably with
the wings, legs, and antermae displayed, and the wings and
head free of glue — see Noyes (1982) for details. This
method requires a good deal of practice, buthas advantages
over card-pomt mounting in that specimens are well pro-
tected, and the various parts are rmuch easier to see against
the white background of the card.

Specimens from alcohol should be dried out on a piece
of moderately absorbent card, for instance library record
cards or even Bristol board; the latter is best for smaller
chalcids such as Mymaridae and Trichogrammatidac. The
insect should be placed in a drop of alcohol on the card with
its wings flat against the card. As soon as itis dry, in3-25
seconds, i should be removed and mounted.

RELAXING SPECIMENS. Specimens thal have been dry for
some time become extremely brittle, and should be sof-
tened to prevent breakage of appendages. This is best done
by placing them on a picce of tissuc on a glass dish inside
a plastic box. Put in a few drops of water or glacial acetic
acid {not more than 1.5 mlper 750 ml ol box) and leave [or
824 hours. If material is layered, put it in the box still in
layers, otherwise it may be damaged when removing the
top layer. If the material was killed in cthyl acetale vapour
it should be sufficiently relaxed to be mounted without any
damage whatsocver.

SLIDE MOUNTING. To examine smaller chalcids it is usu-
ally necessary to make good slides.

(a) Temporary slides. These usnally entail mounting
whele specimens in awater-soluble medium such as Hoyer’s
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or Berlese. This method is not recomimended, and should
be used only if there is an abundance of material of the one
species available. Its main (and probably only) advantage
is that slides are relatively quickly and easily made.

{b) Permanent slides. Tt is essenlial that slides be made
using Canada balsam if material is of Laxonomic value, or
if only a limited amount of malerial is available. This
method is laborious and time-consuming, and a good deal
of practice is required to master it. Preferably, body parts
should be mounted (afler clearing in 10% polassium hyd-
roxide solution)under fouror five separate 6 mm coverslips.
For adetailed description of the method, see Noyes (1982},

Briefly, the metheod is as follows:
= Remove the wings and placed them in balsam.

« Clearthe specimen in 10% KOH a120°C for 2448 hours
(if it has never becn in alcohol), or at 20°C for 72 hours, or
at 20°C for 24 hours followed by 40°C for 24 hours (i [ithas
been in alcohol),

« Next, neutralise the preparation i glacial acetic acid for
10 minutes, [ollowed by distilled water, then dehydrate
through 35%, 70%, and 95% alcohols (each for 10 min-
utes), and Onally clear in clove oil (or terpineol warmed
under a bench light) for 10 minutes. Position the body parts
inindividual drops of balsam on a slide andkeep in anoven
at 40°C for 4 weeks; this fixes them in position.

= Finally, add the requisile amount of balsam to cach pari
(smallest amount possible for wings and antennace, and
largest for thorax and gaster), and place a coverslip over
cach parl of the preparation.

NoTE. The balsam should be relatively thick, 1e., if a pin
is putin it and pulled out the balsam should form *strings’.
If the balsam is thinmer it will be difficalt to position the
coverslip flat; also, the balsam will contract as it dries,
crushing the purt that it covers.

DaTa LABELS. All material should be labelled adequately
with at least collection locality, date and host data (if
reared). Never use code numbers alone and keep the data
separate; the data may be lost or mislaid.

DIAGNOSTIC CHARACTERS
AND MORPHOLOGY

The Chalcidoidea canbe separated from all other groups of
Hymenoptera by their small size (generally less than4 mm
in length), frequenily highly lustrous or metallic blue,
green, or purple colouring, clongale scape, giving the
antenna an elbowed appearance, fagellurn usually differ-
entiated into a well defined funicle and clava, and wings
with reduced venation and no enclosed cells. From other
groups of similar size and wing venation (Proctotrupoidea



unid Ceraphronoidea) they can be separated by the pronotum
not extending back as far as the tegulae, by the presence of
longitudinal sensilla (‘rhinaria®) on the antennal funicle,
and by the presence of the prepectus, which may be reduced
1o anarrow strip, aspecially in the Mymaridae. The Procto-
trupoides and Ceraphronoidea always have the pronotum
extending back 1o the tegulac and lack a prepectus and
longitudinal sensilla on the antennae,

Gibson (1986a) has shown that the Mymarommatidae
are probably the sister-group to the Chalcidoidea, and they
are therefore trealed here as a separate superfamily. The
Mymarommatoidea can be distinguished from chalcids,
proctotrupids, and ceraphronids by the characters given
under the section dealing with this superfamily (p. 48).

Keys to the familics of the Chalcideidea can be found in
Peck et al. (1964), Graham {1969), Prinsloo (1980, Yoshi-
moto {1984), and Boucek (1988),

Morphology and terminology

Hean (Fig. 1,2,7, 8)

Anlenna (Fig. 7, 8) — composed of scape, pedicel, and a
flagellum subdivisible into three parts, as follows.

(a} Anelli {or ring segments) — when present, sitvated
between the pedicel and funicle; most often there are onc
or two, but sometimes as many as four. They are distin-
guishable from the funicle segments by normally being
strongly transverse or abruptly smaller, and by theirlack of
longitudinal sensilla. True anelli are usually absent from
smaller specics, i.¢., Encyriidae, Aphelinidae, Trichogram-
matidae, and Mymaridae,

{b} Funicle — composed of one or more (hormally not
more than six) well scparated scgments which are often
subequal. In farnilies other than the [oir mentioned above
cach segment normally bears longiludinal sensilla.

{c) Clava — (he apical flagellar segment(s), comprising
from one to three scgments {exceptionally more), scpa-
rated from each other by a septum only.

Malar space (Fig. 1) - the minimum distance between
eye and mouth margin.

Malar sulcus (Fig. 1) — the sulcus joining the lower
margin of the eye and the meuth margin; sometimes absent,
but usually indicated by a slight change of sculpture,

OOL (Fig. 2) — minimum distance between the eye
margin and the nearest posterior ocellus.

POL (Fig. 2} — minimum distance between the posterior
ocelli.

THoRAX, or mesosoma of some authors (Fig. 3-6)

Here treated as being composed of four parts, as follows.
{a) Prothorax — consists largely ol a dorsal sclerite, the

pronotum, of varied shape and an mmportant character for

distinguishing families of chalcids.

{b) Mesothorax — divided dorsaily into anterior and pos-
terior paris separated by sutures. The anterior mesoscutum
is often divided longitudinally by furrows, the notauli, 1o
[orm a middle lobe and lateral lobes. The degree of devel-
opment of notauli is an important feature for identification
m certain familics. The posterior part of the mesonotum
comprises a central scutellum and lateral sclerites, the
axillae, the form and position of which are major diagnostic
features. The sides of the mesothorax comprise the
mesopleurcn, which is normally divided into an anterior
cpisiernum and a posterior epimeron, although in some
families — e.g., Encyrtidae, some Eupelmidae — this is rep-
resented by a large, undivided sclerite, the mesopleural
shicld or acropleuron, which is an cnlargement of the
subalar area of the mesopleuron (Gibson 1986h).

() Metathorax ~ the metanolum is represented dorsally
by 2 very narrow, broadly U-shaped strip immediately
behind the scutellum and connecting the bases of the hind-
wings. The metaplevron is reduced to a relatively narrow
strip, sometimes almost completely hiddenby the mesopleu-
ron, connecting the hindwing base to the hind coxae.

{d) Propodeum — posterior to the metanotum, and lying
ghove the hind coxac. This is the true first abdominal
segmenl, but is {fused to the metathorax. For the purpose of
this study it is treated as part of the thorax.

Prepecius (or postspiracular sclerite of some authors) —
usvally has the appearance of a tdangular sclerite between
the posterolateral margin of the pronotum and the anterior
margin of the mesopleuron; often reduced to a very narrow
strip, especially in some Mymaridae.

Wings (Fig. 5, 6) - forewing with reduced venation con-
sisting of an clongate submarginal vein, a short o elongate
marginal vein, a short to elongate postmarginat vein, and a
relatively short stigmal vein. The lorewing has the {ollow-
ing additional diagnostic features.

Basal cell (Fig. 3) — the basal area delimited by the sub-
marginal vein, the basal vein, which is usually coincident
with the proxirnal margin of the speculum, and the cubital
vein, which if present is represcented by the nearest line of
setac Lo the hind margin of the wing.

Linea calva — the oblique, naked line across the wing
from the stigmal and marginal veins {found only in the
Encyrtidae, some Aphelinidae, and some Eupelmidae),

Parastigma—avery slight to strong swelling of the apical
one-third or so of the submarginal vein.

Speculum — distinet from the linea calva, and defined as
the naked arca immediately distad of the basal cell, below
the parastigma and the junction of the submarginal and
marginal veins; not usually extending to the stigmal vein.

The hindwing is shorter and narrower than the forewing,
with vein reduction even more marked.
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GasTER (Fig. 9-11)

For the purposes of this study the second abdominal seg-
mentis relerred to as the petiole, and is notcounted as part
of the gaster. The first visible tergite of the gaster is
abdorninal tergite III, and the first visible sternite is abdo-
minal sternite ITL. Thus, the hypopygium s gastral sternite
V. The last visible tergite is normally [used tergites VI +
VIO, and is termed the epipygium or syntergum.

Cerci. Subdivided into the cercal plate and cercal bristles.
These are usually fairly inconspicuous and siated very
near the apex of the gaster. Inmost genera of Encyttidac the
cerei are placed in the anterior hall of the gaster and the
bristles are very long and conspicuous (Fig. 9).

Ovipositor. Usually hidden, but often well exserted. The
length of the exserted part is measured from the apex of the
last visible gastral tergite.

KEY TO CHALCIDOID FAMILIES
KNOWN FROM NEW ZEALAND

1 Abdominal petiole long, 2-segmented (Fig. 126); fore-
wing {when present) pedunculate, varying in shape but
commonly spatulate with a long marginal fringe (Fig. 126),
discreticulately alveolate (Fig. 126), and venation reduced
arnd imdistinct; pronotum reaching tegulae, without an
intervening prepectus. Minute, less than 0,75 mm long
(Mymarommatoidea) ... {p. 48) .. MYMAROMMATIDAE
—Abdominal petiole 1l-segmented, often Indistingt or
mote or less completely invisible; forewing not as above,
if pedunculate then not reticulate; pronoum not reaching
tegulac, separated from them by a prepectus (Fig. 4).
Normally longer than 0.75 mm, but occasionally much
shorter (Chalcidoidea) w2

2(1) Tarsi3-segmented; antennae short, the funicle with
no more than 2 segmenis (Fig. 85, 86, 88, 89, 92, 93, cic).
Minute to very small insccts, not more than 1.2 mm long

e (p.42) .. TRICHOGRAMMATIDAE
—Tarsi 4- or 5-segmented. Minute to moderate-sized in-
sects varying {rom 0.2 mum to mote than 10 mm Jong, the
majotity exceeding 1.2 mm w3

3(2) Antennal toruli sitnated much closer to eyes than to
each other; frons with a straight, transverse sumre a little
above toruli which connecls with vertical sutures adjacent
to each orbit, thus forming an H (Fig. 66, 68); the macro-
pterous species almost always withmembrane of hindwing
not extending to base, thus giving hindwing a stalked ap-
pearance (Fig. 69) [exception: Anagroidea spp. (Fig. 67)]

.. (p. 34) .. MYMARIDAE
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—Antennal toruli situated as closc 1o or closer 1o each
other than 1o eycs or very nearly so; frons occasionally with
atransverse suture, which may be straight or V-shaped, but
never with vertical sutures running adjacent 1o iInner orbits;
the macropterous species with membrane of hindwing al-
ways extending Lo basc o d

4(3) Either macropterous, with stigmal vein of forewing
long and forming an angle of about $0° with marginal vein
(Fig. 12, 13}, or completely apterous (males only), with
eyes minute, less than half as long as distance between
them (Fig. 14). Males wilh [ore and hind femora very stout,
contrasting with relatively slender middle femora (Fig.
14). [Associated with fig fruits] ... (p. 15) .. AGAONIDAE
—Withoul the foregoing combination of characters ... §

5(4) Hindleg with femur swollen and tibia curved; body
hlack, without metallic colouring

... (p. 24) .. CHALCIDIDAE
—Eitherhindleg with femur not swollen and tibia straight,
or head and thorax metallic green I

6(53 Hind coxa clongale, at Jeast about twice as long as
forecoxa (Fig. 83); lorewings ully developed, with stig-
mal vein short and uncus hardly separated from the weil
developed postmarginal vein (Fig. 81-83); ovipositoroften
well exserted v (. 39) .. TORYMIDAE

{ToryM™NAE, MONODONTOMERINAE)
—Hind coxa not so enlarged, not or hardly longer than
forecoxa; forewing, if fully developed, usually with stig-
mal vein longer and uncuos well separated from postmargi-
nal vein, or postmarginal vein absent; ovipositor normally
hardly exserted w7

F{6) Antenna with a very long, unsegmented clava and
funicle composed of 2-4 indistinct, strongly (ransverse
segments (Fig. 73, 76); body shining black or yellow;
gaster sessile; axillae not distinetly marked off from sculel-
lurn, the two together forming a strengly transverse band
about 3X as broad as long; propodeum with a large, shiny,
cenfral triangular area (Fig. 75)

- (p. 37} .. SIGNIPHORIDAE
—Antenna not as above; occasionally clava long and un-
segmenled, bul then funicle composed of only 2 strongly
ransverse segmenls, and body metallic green; scutellum
shicld-shaped, about as long as broad or slightly transverse,
usually with axillac distinctly marked off; propodeum

withont a distinet triangular central area .. 8
8(7) All tarsi 4-segmented .9
— At least hind tarsi 5-segmented . 13



9(8) Forewing marginal vein indistinct, more or less
punctiform (Fig, 52) «. (p. 26) .. ENCYRTIDAE
—Forewing marginal vein distinet, several imes longer

than broad . 10

1(9)  Antenna l4-segmented; funicle and clava each
composed of 6 segments (Fig. 71)

- (p. 37 .. ROTOITIDAE
—Antenna with not more than 12 segments; [unicle com-
posed of not more than § segments, and clava never with
more than 3 segments .11

11(13) Hindleg with coxastrongly expanded, disc-shaped
(Fig. 50) and titia on outer surface with coarse, dark
bristles arranged in longitudinal rows or diamond-shaped
patterns; gaster in cross-section mote or Tess riangular

o (p. 26) .. ELASMIDAK
—Hindleg with coxa subcylindrical, not compressed, and
hind tibia without darker bristles arranged in a conspicunus
pattern; gaster not triangular in cross-section .12

12(11) Gaster distinctly consiricted at junction with
propodeumn; forewing in macroplerous {orms with post-
marginal and stigmal veins frequently long and distinet;
body almost always at least partly metallic; notaular lines,
il complete, almost always curved

o (p- 27) .. EULOPHIDAE
—Lraster at base about as broad as propodeun, not dis-
linctly constricted; forewing in macropterous formms with
postmarginal vein absent, or almost so, and stigmal vein
very short (Fig. 15,19, 22,23, 26, ctc.); body non-metallic,
usually brown or black; notaular lines complete, straight
(Fig, 22, 23, 25, ewc.} e {p. 17) .. APIIELINIDAE

13(8) Eithermesopleuronundivided, relativelylarge and
shield-shaped (Fig. 39, 54, 57) or gaster broadly scssile
(Fig. 9,22, 23, 27, cte.); middic tibia usually with a strong
apical spur (Fig. 22, 23, 30, 40-42, 54, 56} .. 14
—Mesopleuron divided iInto mesepisternum and mesepi-
meron (Fig. 4), the 2 paris often with distinetly different
sculpture; gaster never broadly sessile, at least with a
distinct consiriction at junclon with propodeum, often
petiolaie; middle tibia with spur of normal proportions
(Fig. 58, 61, 64, 81-83, clc.) .. 16

14(13) Thorax inprofile withmiddie coxainserted about
level with middle of mesopleural shield (Fig. 53) or even
slighdy anterior Lo this; forewing, if fully developed, with
marginal vein short, usually not more than 3—4x as long as
broad .o (pe 20) . ENCYRTIDAE
—Thorax in profile with middle coxa inserted abour level
with posierior margin of mesopleural shield (Fig. 39, 54,

57), forewing, if fully developed, with marginal vein
always af least 6—7x as long as broad .15

15(14) Antenna with flagellum not more than 7-seg-
nmented; gaster sessile, broadly attached to propodeum
(Fig. 22, 23, 27, 30, 40, 41, etc.); mesosculum at least
slightly convex, with notauli always present and strajght
(Fig. 22, 23, 25, clc.); length not more than 1.5 mm

<. {p-17) .. APHELINIDAE
-—Antenna with flagallum 8- or 9-segmented; gaster dis-
tinetly constricted at junction with propodeum, or petiolate
{Fig. 55, 56); mesoscutum either impressed or convex,
with notauli very inconspicuous; length almost always
greater than 1.5 mm - {p. 28) .. EUPELMIDAE

16{13) Pronotalcollarlarge, subrectangular, atleastabout
two-thirds as long as mesoscutum (Fig. 3%, 64); antenna
with not more than 6 lunicle segments; head and dorsam of
thorax with numerous conspicuous, piliferous punclures
whichoflen giverise 1o very coarse sculplure; gena sharply
margined posteriorly ... (p-31) .. EURYTOMIDAE
—Pronotal collar not large and subrectangular, shorter
than hall length ol mesoscutum, or if longer then antenna
with 7 {unicle segments, or sculpture ol head and thorax
shallow, or gena not with a sharp cdge 17

17{16) Forewing with apex of stigmal vemnn much en-

larged, deeper than long, and apex of uncus very close 1o

postmarginal vein (Fig. 79%; pronotum elongate, subconi-
cal; female with ovipositor strongly exserted

... {p. 39) . TORYMIDAE

(MrGASTIGMINA L)

—Forewing with apex of stigmal vein not or hardly en-

larged, orif as above then pronotum transverse and not well

developed; female rarely with ovipositor sttongly exserted

.. I8

18(17) Wings fully developed; forewing marginal vein
atleast3.5x as long as stigmal vein (Fig. 70%; gasiral petiole
al least 1.5 as long as broad; antennac inserted above
lowest eye margins, without a crest or tubercle between
them o (p. 35) .. PERILAMPIDAE
—If wings fully developed, then forewing marginal vein
less than 3.5x as long as stigmal vein, or if relatively longer
then either gastral petiole not longer than broad, or antenna
inserted well below lowest margin of eye, or a sharp cresi
or luberele present between antennal toroli . 19

1918y Mesopleuron divided by a very weak, incon-
spicuous depression; nolaular grooves compleie; lorewing
marginal vein always more than twice as long as stigmal
vein; antenna with 7 funicle segments and a single small
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anellus; scutellum conspicuously hairy, Males only
. {p.28) .. EUPELMIDAE
—Mesopleuron distinelly divided into episternum and
epimeron; notaular grooves somelimes incomplele; mar-
ginal vein mostly less than Lwice as long as stigmal vein;
antenna usually with 6 or fewer funicle segments, often
with as many as 3 anelli; scutellum usually without con-
spicuous pilosity. Malcs and females
v {p. 36) .. PTEROMALIDAE

_@_

DESCRIPTIONS

Superfamily CHALCIDOIDEA

Family AGAONIDAE
Figures 12-14

Diagnosis. General habitus fairly elongate, often dis-
tinetly dorsovenirally flattened. I ntegument smooth, shiny,
non-metallic {except in Sycophaginae, specics of which
are generally metallic green). Length (excluding oviposi-
tor) 1.0—4.0 mm. Sexual dimorphism very marked {except
in Epichrysomallinac); females fully winged and of normal
chaleid appearance; males (except in Epichrysomallinac)
specialised, with the head disproportionately large, wings
reduced to stumps, and gasler relatively small. Head vary-
g from oval to strongly rectangular and clongate, from
hypognathous to strongly prognathous. Eyes often ex-
tremely small, especially in specialised males, in which
they may be placed near front of head. Mandible of female
often elongate (Agaoninac), with a Iransversely ridged
proximal appendage, that of males olten relatively very
large and used for fighting. Antenna of female 9-13-scg-
menied, that of male 3-10-segmented; scape in female
often very large, swollen, subrectangular.

Thorax dorsally usually guite flat, with pronotum lairly
elongate. Forewing most often with the long stigmal vein
at a very characteristic 90° angle to anterior wing margin;
marginal vein varying from only a litle longer than broad
to severaliimes longer than broad; postmarginal vein often
quite long. Females often and males usually with fore and
hind femora strongly developed, swollen, contrasting with
weakly developed, slender middle femora. Tarsi of female
S-segmented, of male 1-5-segmented.

Gaster of female nol petiolate, with ovipositor generally
al least slightly exserted, but usually very strongly so; last
lergite sometimes very elongate, almost filamentous, much
longer than remainder of gaster; gaster ol male normally
deflexed downwards.
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Biology., Species of Agaomdae are always associated
with figs: many act as pollinators of various Ficus spp.
(species of Agaoninae; Agaonidae in the sense of Wiebes
and of authors), whercas others are probably parasitoids of
the pollinators.

Figs and their associated species of agaonine pollinators
are totally dependent on one another, since fig [lowers can
orly be pollinated by the appropriate species of wasp, and
no wasp can produce progeny oulside the appropriate (g
(Wiebes 1982a). The relationship is therefore very close,
both groups probably being descendants of a common
ancestor-lig and its pollinator-wasp (Wicbes 1982a,b).

Female agaonine fig-wasps normally enterthe [ig via the
narrow ostiole, in the process losing their wings and often
also parts of their antennae and legs (Wigbes 19824,
Valentine & Walker 1983). These females carry pollen
from other figs, thus pollinating the flowers within the fig
they enter and in which they are now doomed to die. Pollen
15 transported m polien ‘pockets’ on the thorax, in ‘cor-
bicula’ on cach foreleg, or in folds of the intersegmental
membrane of the gaster. The female wasps oviposit In
femnale fig flowers. The larvae of the pollinator wasp
develop and pupate within the endosperm of these flowers.
The wingless males emerge first and mate with the fernales
while still inside the galled flowers. These males normally
bore a hole in the wall of the fig which ailows the female
wasps to emerge from the galled Mowers. A few species of
Agaoninaclay eggs without pollinating the (ig [lowers, and
act as cuckoos (Wiebes 1979).

The immature stages have been described in detail only
for Blastophaga psenes (Linnaeus) (Agaoninae) (Grandi
1929, Buscalioni & Grandi 1938). The deposited egg 1s
oval with a long filament at one end. The first-instar larva
is simple, transluceni, and thirteen-segmented. The mature
larva is strongly curved, and the meso- and metathoracic
segmends each have a pair of slightly raised, rounded,
ventrolateral protuberances.

Blastophaga psenesis probably the bestknown of all the
fig-wasps since it is the sole pollinating agent of the edible
fig, Ficus carica. This species of fig is gynodicecious, ie.,
the female flowers occur on one plant and the male and
gall-flowers (non-reproductive female flowers with arela-
tively short style) on another. Wasps thatemerge from afig
may {ly to either a male or a female plant. The well known
commercial edible seed-fig will be produced only if the
wasps entering a female fig have emerged from amale fig,
thus pollinating the Mowers within the female fig {scc
Buscalioni & Grandi 1938). The wseol Blastophagapsenes
in producing lgs commercially in North America has been
summarised by Sisson (1970).

At least some species of the subfamily Epichrysomall-
inae also gall the flowers of figs, and in some instances may



act as pollinators (Z. Boucek, pers. comm.).

Species belonging to subfamilies other than the Agaon-
mae and Epichrysomallinae are probably all parasitoids or
hyperparasitoids of the gall-formers. Adult females of the
parasitic specics ovipositinside galled [lowers which contain
the irmmanare gatl-former. The resulling larva eats the gall
tissue, eventually starving the pollinator larva to death, or
it may kill the immalture gall-former. Ovipositing {emales
may or may nol cnter the lig. Those that do not cnter
oviposit from outside, and have a long oviposilor with
which they pierce the wall of the fig. Species of the groups
that enter the fig have a relatively short ovipositor. These
enter the fig through the ostiole, at the same time as their
agaonine host (Wiebes 1982a).

Remarks. The family Agaonidae, as understood here,
contains about 500 species in 70 or so genera. It comprises
several subfamilies, of which only the Agaoninae and
Epichrysomallinae are represented in New Zealand. Two
genera, each containing a single species, are found in New
Zealand.

KEY TQ GENERA OF AGAONIDAE
FOUND IN NEW ZEALAND

1 Notaular lines well marked, reaching, or very nearly

reaching, posterior margin of mesoscutum; head more or
less hypognathous (Fig. 12)

.. {p. 16) .. Epichrysomallinae: Herodotia

—Notaular lines absent; head prognathous {Fig. 13, 14)

.. (p. 16} .. Agaoninae: Pleistodontes

Genus Herodotia Girault
Figure 12

Herodotia Girault, 1931: 1. Type species Herodotia pro-
copii Girault, 1931; Australja,

Diagnosis, Female. Length about 2.5-3.0 mum. Head
and thorax shiming orange-brown, covered with sparse
brown bristles; gaster dark brown. Head about onec-third
broader than long; eyes moderately large, separated by a
little more than their own length; antenna situated about
level with lower eye margins, 13-segmented, including a
single anellus. Pronotum elongate, about half as long as
mesoscutum, parallel-sided; notaular lines cormiplete; pro-
podeum very steep, {orming a righl angle with scutellum.
Forewing with a distinct marginal fringe; marginal vein a
little longer than stigmal vein, postinarginal much shorter
than stigmal. Tarsi 5-segmented. Gaster about as long as
thorax; petiole very transversc, indistinet; cercal bristles

situated on a raised tubercle; ovipositor hardly exserted.

Male. Length about 2.5-3.0 mm. Similar in appearance
o female but gaster concolorous or only slightly darker
than thorax and slightly deflexed downwards. Antenna 10-
segmented; mandibles moderately large. Fore and hind
legs with femora conspicucusly swollen and tzbiae stout;
middle legs of more normal propertions, comparatively
slender.

Biology. Thesingle NewZealand specieshas beenreared
from the fruits of Ficus rubiginosa Deslontain in associ-
ation with Pleistodontes imperialis.

Remarks., World stalus: two species; Australia, New
Zrealand.

New Zealand:; one species, Herodotia subatriventris
(Girault).

Genus Pleistodontes Saunders
Figures 13, 14

Pletstodontes Saunders, 1883: 8 Type species Pleistodontes
imperialis Saunders, 1883; Australia.

Diagnosis. TFemale. Length (excluding ovipositor) about
1.5-3.5 mm. Head elongate, rectangular in dorsal view,
about 2-3x as long as broad; a single groove connecting
anterior ocellus to antennat sockets; eyes very much smaller
than the distance between ther, sitwated near back of head;
antenna not distinetly hairy, 13- or 11-segmented; scape
flattened, subrectangular to suboval, other segments
subeylindrical, including the 2 anelliform segments; man-
dible with several transverse ridges and, including its
appendage, only a litlle shorter than head. Mesoscutum,
scutellum, and propodeum subequat in Tength. Forewing
about twice as long as broad; postmarginal vein aboul as
long as stigmal vein or longer. Tarsi 5-segmented. Hypo-
pygium reaching or exceeding apex of gaster; ovipositor
varying from a little shorter than gaster to twice as long.
Male. Length about 1.0-1.6 mm. Body generally vellow
to orange. Head subcubical, with mouth opening as widc as
head; eyes very small to minute, situated on anterior part of
head; antennae 5- or 6-segmented, accommodated in deep
recesses at front of head, scparated by a sharp flange;
flagellum very short. Apterous, Fore and hind legs with
femora strongly swollen, tibiae very short and stout; middle
leg with femur and tibiarelatively slender. Gaster normally

reflexed beneath thorax.

Biology. Species of Pleistodontes acl as pollinalors of
various Ficus species. Eggs are laid in developing flower
buds within the unripe fig after the femalehas gained access
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through the ostiole. Mating of the resulting offspring takes
place afler emergence, in the receptacle of the ripe fig.
Mated [emales emerge from the fig, carrving pollen grains
which adhere 1o their bodics, and locate an unripe lig. In
gaining access to this they inwoduce pollen from the
original ripe fig. Males die within the ripened fruir (see
Valentine & Walker 1983).

The single New Zealand species has been reared from
the fruit of Ficus rubiginosa Deslonlain (see Valenting &
Walker 1983). It has been rcared in assoclation with
Herodotia subatriventris (Girault).

Remarks. Tuaxenomy: Wiches (1963, 1968, 1977).
World stamus: eightecn species; Australasia.
New Zealand: one specics only, Pleistodonies imperi-
aiis Saunders.

Family APHELINIDAE
Figures 8, 15-46

Diagnosis. Generally smallandrobustor flatlened, rarely
elongate; length about (0.4—1,8 mm. Body varying incolour
from pale yellow to dark brown, very rarely metallic and
nover strongly so. Antenna 5-%-segmented (excluding
aneltus, if present); funicle in both sexes 2—4-segmented,
but male funicle sometimes with an additional segment.
Mesosculum with deep, strajght notauli; mesopleuron
varying from normal-sized and divided into mesepister-
num and mesepimeron to relatively large, shicld-shaped,
andundivided. Fully winged orbrachypierous; fully winged
forms with marginal vein clongate, stigmal vein short, and
postmarginal absent (in the Myocneminae, not yet found in
New Zealand, the stigmal vein is elongate and the post-
marginal vein is distinct); forewing often with a linea calva
or speculum. Middle coxae inserted well behind middle of
mesopleuron; middle tibial spur lairly clongale and stout;
tarsi 4- or S-segmented. Gaster sessile; ovipositor usually
not or hardly exseried, although occasionally strongly
exserted.

Biology. Aphelinids ar¢ generally internal parasitoids
or hyperparasitoids of Homoptera (notably Coccoidea and
Aphididac), or cctoparasitoids of diaspid scales {Homo-
ptera: Diaspididac), or predarors of their eggs. Some spe-
cies arc internal parasitoids of eggs of other insects, notably
Homopiera and occasionally Orthoptera and Lepidoprera,
and a few devclop on larvae or pupae of Dryinidae
{Hymenoptera), Cecidomyiidae, or Chamaemyiidae
{Diptera) (Viggiani 1984). Many species are of interest
because of the differenl ontogenies of the sexes (see be-
low).
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Adult aphelinids may feed on the honevdew cxuded by
their hosts or on secretions issuing from the oviposition
site. A species of Coccophagus has even been observed 1o
stroke its coceid host to induce it to secrete honeydew
{Cendana 1937). Aphelinid eggs are ofllen stalked. The
larvae of ectoparasitic species (Aphytis spp.) have a func-
tional tracheal system and spiracles (Rosen & DeBach
1979, but the endoparasiteids (e.g., Coccophagus) have
neither (Cendana 1937). Pupation may take place inside or
outside the host. Some specics pupate within the living
host, inside a pupation chamber which becomes Glled with
air. There is some evidence that air inside this chamber 1s
derived from the host’s tracheal systern, as in the Encyri-
idac {Clausen 1940). Parasitoids of scales and aphids gen-
crally emerge by culling a hole trough the integument of
the host mummy, but if the scale has a delicate covering the
adults push their way oul [tom beneath it; such adults may
even lack functional mandibles (Viggiani 1984).

Somespecies of Aphelinidac are very unusual in that the
scxes have different host relationships. The females of
these specics develop as primary endoparasitoids of homo-
pterous hosts {usually coceids). Males of the same species
may be primary ectoparasitoids of Homoplera, hyperpara-
sitoids of other chalcidoid species within their homopter-
ous hosts, primary endoparasitoids of lepidopteran cggs, or
even hyperparasitoids of males or females of their own
species (see Valentine 1964; see also a review of the
phenomenon by Walter 1983).

There is marked sexual dimorphism in the immature
slages of some specics of Aphelinidac, Several specics
(e.g., of Coccophagus ) have sexually dimorphic eggs
(Flanders 1937, Viggiani & Mazzone 1978, Mazzone &
Viggiani 1984), and the larvae of many Laxa are unusually
sexually dimorphic. For example, the [irst-instar malc
larva of Coeccophagus may be clothed in long setae and
have a spine-like Lail, whereas the female larvahas no long
setae and has a more normal tail (Flanders 1937). The
pupae of some species (e.g., Encarsia spp.} also extubit
sexual dimorphism {Viggiani & Mazzone 1978).

Worldwide, many species of aphelinid have been used
successlully in the biological control of insect pests, Per-
haps the best known of these 1s Encarsia formosa, which is
sold commercially to control the greenhouse whitefly,
Trialeurodes vaporariorum, a potentially serious pest of
greenhouse plants. Aphyiis contains many specics which
have been employed in programumes to control diaspid
scale pests of orchard and other crops (see Rosen &

DeBach 1979,

Remarks. The family Aphelinidae is of moderate size,
containing about 900 species in 45 genera. About 67
species in 11 genera are known from New Zealand.



KEY TO GENERA OF APHELINIDAE
KNOWN FROM NEW ZEALAND

1 Females w2
—Males .14

Females

2(1} Tarsid-scgmented; forewing in macropterous forms
almostalways with a single seta on submarginal vein basad
of parastigma, this setaclearly longer thanmaximum width
of costal cell (Fig. 23, 42); funicle with not more than 3
segments 3
—Atleast hind tarsi 5-segmented; forewing submarginal
vein with more than 1 seta, these setae rarely longer than
maximum width of costal cell or, if only 1 setapresent, then
funicle clearly 4-segmented 4

3(2) Clavasolid, or flagellom 4-segmented (Fig. 23)

e p-21) . Cales
—Clava 3-segmented, or Ragellum 5-segmented (Fig. 42,
44-46) < (p. 23) .. Pteroptrix

4(2) Forewing short, not reaching apex of gaster ... 5
—Forewing al least reaching apex of gaster .. 6

5(4) Atleasthead and thorax dark brown and shiny; apex
of clava rounded, not produced downwards (Fig, 18)

) o (p 20 L Aphelinus
—Body completely yvellowish; apex of clava slightly pro-
duced downwards (Fig. 27, 28) ... (p. 21} .. Centrodora

6(4) Forewing with an oblique, naked stripe (linea calva)
extending basad from vicinity of stigmal vein (Fig. 6, 19,
21, 26, 36); funicle 3-segmenied w7
—Forewing without such a stripe, and with discal setae
more or less evenly distributed (Fig, 23,30, 32, 33, 41}, or
il basal half of forewing nearly naked (Fig. 15) then funicle
4-scgmented (Fig. 16) .. 10

7(6) Body rather narrow and elongate, with gaster dis-
tinetly tonger than head plus thorax (Fig. 25); forewing
narrow, at least about 2.5-3.0x as long as broad (Fig. 26);
clava usually slightly produced downwards at apex (Fig.
27, 28); ovipositor aboul 3X as long as middle tibia; body
vellowish o (p.21) . Centrodora
—Body relatively broad, with gaster not longer than head
plus thorax, or hardly so (Fig. 22); forewing slightly more
than twice as long as broad; clava rounded or obliquely
truncate al apex (Fig. 18, 22, 37); ovipositor at most about
twice as long as middle tibia; body often darkened ... 8

8(7) Axillae not projecling anterior Lo scutelium, their
anterior margins forming a straight line with anterior

marginofscutellum (Fig. 38)... (p. 23) .. Futrichosomella
—Axillac projecting anterior o scutellum, their anterior
margins not [orming a straight line with that of scutellum

(Fig. 22) .9

9(8) Forewing marginal veinrelatively short, usually not
longer than submarginal vein (Fig. 19), or il slightly longer
then thorax dark brown and shiny; hypopygium reaching
apex of gaster (Fig. 20); body usually robust; thorax
dorsally rather convex e (p. 20 . Aphelinus
Forewing marginal vein distinelly longer than sub-
marginal vein (Fig. 22); thorax never dark brown and
shiny, usually yellow or at least pale, occasionally with
some darker markings; hypopygium nol reaching apex ol
gaster (Fig. 21); body usually at least slighuly flattened dor-
sovenirally; dorsum of thorax quite flac

(P 200 L Aphyeis

16 Flagellum 5-segmented; funicle 4-segmented, the
Jrd segment distinetly shorter than the others (Fig. 16);
forewing more or less evenly infumate brownish, with
basal half almosi naked and costal cell naked (Fig. 15}
(P 19) L Ablerus
— Flagellum 6-segmented; funicle not as above; forewing
with at least base and apex hyaline, the basal half with
moderately dense setae and usually some setae in costal
cell .11

11(1%)  Flagellum not clearly differentiated inte funicle
and ¢lava, gradually tapering towards apex (Fig. 29)

o Ap. 21 L Coccophagaides
—Flagellum clearly differentiated into funicie and at least
a 2-segmented clava, the clava at least a3 broad as st
funicle segment and usually distinctly broader 32

12(11) Forewing submarginal vein basad of parastigma
with al most 4 selac dorsally; marginal fringe often atleast
half as long as maximwm width of forewing, sometimes
with a distinct naked area at apex of stigmal vein (Fig. 32);
longitudinal sensilla on flagellum few, not clearly visible
in card-mounted material o (p.22) .. Encarsia
—Forewing submarginal vein basad ol parastigma with at
least 6 sctac dorsally, and usually many more; marginal
[ringe short, much less than vne-guarter of maximum wing
width, never with a naked area ar apex of stigmal vein;
longitudinal sensilla on flagellum often dense, clearly
visible in card-mounted material .. 13

13(12) Funiele 3-segmented; body usually with some
brown areas; scutellum with only 6 setae (Fig. 30), or il
with more then thorax mosily brown

. (p. 22 .. Coccophagus
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—Funicle 4-segmented (in dry-mounted material some-
times apparcntly 3-segmented); body yellow; scutellum
withatleast 12 setae; longitudinal sensilla on Nagellum not
prominent (Fig. 41) w (P 23) . Euxanthellus

Males

14(1) Forewing submarginal vein basad of parastigma
with only a single scta dorsally, or if 2 present then
flagellum not differentiated into funicle and clava ... 15
—Forewing submarginal vein basad of parastigma with at
least 3 setae dorsally, or if only 2 present then flagellum
clearly differentiated into a 4-segmented funicle and 2-
segmentad clava .17

15(14) Tarsi 5-segmented; flageflum S-scgmented, the
3rd segment much the shortest - (p. 19) .. Ablerus
—Tarsi 4-segmented; Magellum not 5 segmented (in at
least 1 extralimital species Ragellum 5-segmented, but all
segments subequat in length} .. 16

16(15) Flagellum (including the very small anellus) 3-
segmented, clothed in whorls of dark setae several times as
long as the dlameter of segments of origin (Fig. 24)
v (p. 21) .. Cales
—Flagellum 6-segmented, clothed with setae shorter than
the diameter of segments of origin (Fig. 43)
. (p. 23) .. Pteroptrix

17(14) Forewing with anoblique, bare stripe (linea calva)
extending basad from vicinity of stigmal vein {as in Fig. 6,

19,21, 26, 36) . 18
—TForewing with no such stripe (as in Fig. 23, 28, 32, 33,
41) ... 20

18(17) Forewingrelatively narrow, atleast about2.5-3.0x
as long as broad,; body yellowish ... (p. 21) .. Centredora
—Forewing relatively broad, at most only slighily longer
than twice its width; body frequently dark brown, occa-
sionally yellow or pale with darker markings .-19

19(18) Forewing marginal vein at most about as Jong as
submarginal vein, or if longer then thorax dark brown and
shiny; body usually robust; dorsum of thorax rather convex

o (P 20) . Aphelinus
—Forewing marginal vein distinctly longer than sub-
marginal vein; thorax never dark brown and shiny, usually
yellow or at least pale, occasionally with some darker
markings; body at lcast slightly flattened dorsoventrally;
dorsum of thorax flat - (p. 20) .. Aphytis

20{17) Forewing submarginal vcin basad of parastigma
dorsally with at most 4 setac; [lagellum either not clearly
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differentiated into funicle and clava, or with a4-segmented
funicle and a 2-scgmented clava; longitudinal sensilla on
Hagellum not prominent w21
—Forewing submarginal vein basad of parastigma dor-
sally with at least 6 sctae; flagellum usually consisting of
a 3-segmenied funicle and a 3-segmented clava, although
occasionally funicle and clava not clearly differentiared;
longitudimal sensilla prominent w22

21020 Flagellum consisting of 6 similar segments; scutel-
lum, excluding axillae, marked with dark brown; lorewing
submarginal vein basad of parastigmu usually with 4 setae
{occasionally 3) dorsally; marginal fringe less than one-
guarler as long as maximum wing width, with no naked
arca at stigmal vein . (p.21) .. Coccophagoides
—Flagellum consisting of a 2-segmented ¢lava and a 4-
segmented funicle (Fig. 34); scutelium, excluding axillae,
entirely orange or yellow; {orewing submarginal vein
basad of parastigma usually with only 2 setae dorsally,
occasionally with 3 or 4; marginal fringe olten at least hall
as long as maximum wing width, often with a naked arca
at stigmal vein (as in Fig. 32) - (p.22) .. Encarsia

22(20) Scutellum and mesoscutum brown or black; axil-
lac and extreme sides o mesoscutum oceasionally orange;
scutellum most ofien with only 6 setae, but occasionally
with more than 12 . (p. 22} .. Coccophagus
—Scutellum and mesoscutum yellow; axillac and z cen-
tral wedge-shaped mark on mesosculum brown; scutellum
with at least 12 setae (Fig. 40) ... (p. 23) .. Fuxanthellus

Genus Ablerus Howard
Figures 15, 16

Ablerus Howard, 1894: 7. Type species Certtrodora
clisioccampe Ashmead, 1894; U.S. A, Florida

Diagnosis. Female. Length about 0.530-0.80 mm. Ant-
cnna 7-segmented (cxcluding anellus, if present); funicle
4-segmented, the 3rd segment shortest. Pronotum entire;
mesoscetom with 1 or 2 pairs of setae; propodeum dis-
tinctly longer than metanotum. Forewing with parastigma
not conspicuously enlarged; stigmal vein long, its apex
varying from nol 1o [airly swollen; postmarginal vein
absent; disc sparsely and uniformly setose, or almest bare;
submarginal vein with 1 seta. Tarsi 5-segmented. Gaster
with tergites VII + VIII separated; ovipositor usually
exserted; hypopygiom reaching apex of gaster.

Male (not known for New Zealand species). Length
about (L50-0.80 mm. Generally similar 1o female; fore-
wing often paler, but similarly marked.



Biology. Unknown;elsewhererecorded as parasitoids of
eggs of Homoptera (Cumber 1967) and Lepidoptera
(Darling & Johnson 1984).

Remarks. We follow the opinions of Hayat (1983) and
Darling & Johnson (1984) in maintaining Ablerus and
Azotuy as distinct genera, although some characters used
{or scparating the genera do not hold for the New Zealand
species. In particular, the swoller apex of the stigmal vein
is regarded as a character Lypical of Azotus, bul on balance
olher characters, such as the squat habims and forewing
setation, place the New Zealand species in Ablerus. It is
possible thal adetailed study of the two genera will confirm
the synonymy proposed by Shafee & Rizvi (1985).

Taxonomy: De Santis (1948), Armecke & Insley (19709,
Darling & Johnson (1984).

World status: 53 species; cosmopolitan, bul predomi-
nantly Australian.

New Zealand: a single undetermined specics from the
North Island (AK).

Genus Aphelinus Dalman
Figures 17-20

Aphelinus Dalman, 1820: 181, Type species Enredon
{Aphelinus) abdominaliy Dalman, 1820; Sweden.

Diagnosis. Female. Length(0,70-1.35 mm. Usually body
quite robusl. Antenna 6-segmented (excluding anellus, if
present) with a 3-segmented [unicle, Distance between
posterior pair of sculellar selae cqual to or greater than
distance between anterior pair; mesoplevron divided into
cpimeron and episternum. Forewing occasionally short-
ened and notreaching apex of gaster, butif fully developed
then marginal vein notlonger than costal cell; postmarginal
vein absent; 2 well delined linea calva present. Tarsi 5-seg-
mented; claws equal in length; middle tibial spur densely
hairy. Hypopygium reaching apex of gaster; ovipositor not
or hardly exserted.

Male. Length 0.50-1.15 mm. Very similar 1o female,
differing only slightly in antennal siructure, and in genita-
lia.

Biology. Specics of Aphelinus are primary endopara-
sitloids of aphids (Homoptera: Aphididae); also recorded
Trom whitelly (Homoptera: Aleyrodidag). Known host
associalions of species in New Zealand are:

« A. abdominalis Dalman — from Macrosiphum euphor-
biae (Thomas) and Acyrthosiphon kondoi Shinji;

= A, asychis Walker — from Macrosiphum euphorbiae:;

= A. gossypii Timberlake — from Aphis nerii Fonscolom,
Capitophorus eleagni (Del Guercio), Toxoptera auraniii

(Fonscolom), Toxoptera citricidus Kirkaldy; also from
Trialeurodes vaporariorum (Westwood);

= A. mali (Haldeman) — from Friosoma lanigerum {Haus-
matt);

= A, subflavescens (Westwood) — from Tuberculoides
anmulatus (Hartig).

Remarks. For extralimital host records, see Kalina &
Stary (1976).

Taxonomy: Ferriére (1965), Graham (1978),

World status: sixty-three species, many of them possibly
misplaced in this genus; cosmopolitan.

New Zealand: seven species — the five listed above, A
humilis Mercet, and one undetermined.

Genus Aphytis Howard
Figures 6, 21, 22

AphytisHoward, 1900: 168. Typespecies Aphvtis chilensis
Howard, 1900); Chile.

Diagnosis. Female. Length 0.60-1.40 mm. Body yel-
fow or whitish, often with darker markings. Anterma 6-
segmented (excluding anellus, il present) with 3 funicle
segments, or rarely 5-segmented with only 2 funicle seg-
ments; clava with not more than 15 longitudinal sensilla.
Pronomim membranous medially, relatively short, less
than one-quarter as long as mesoscytum; mesopleuron
divided mnto episternum and epimeron, occasionally ap-
pearing undivided; propodeum with posterior crenulae.
Forewing hyaline or sometimes with an infuscate partern;
linca calva present; marginal vein longer than costal cell;
postmarginal vein absent. Tarsi 3-scgmented. Gaster with
hypopygium not reaching apex; ovipositor nol or hardly
exserted.

Male. Length 0.50-1.10 mm. Apart from genitalia and
slightly smaller size, generally similar to female.

Biology. Species of Aphytis are external parasites of di-
aspidid scales (Homoptera: Diaspididae). Normally they
are solitary in habil, bulin some species up to six individu-
als may develop on a single host. Known host associations
of New Zealand species are:

+ A, chilensix Howard — a wide host range, including
Aonidiella aurantii (Maskell), Aspidiotus hederae (Vailot),
Hemiberlesia rapax (Comstock), Parlatoria pittospori
Maskell, and Leucaspis spp.;

* A. chrysomphali Mercet—prohably specific o Aonidiella
aurantii (Maskell);

v A diaspidis Howard--known only from Quadraspidiotis
perniciosus (Comstock);

» AL ignofus Compere — a gregarious specics with up Lo six
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larvae developing on a single Lindingaspis rossi Maskell;
= A mytilaspidis (Le Baron) — from Lepidosaphes ulmi
(Linnaeus), Quadraspidiorus ostreaeformis (Curtis), and
Q. perniciosus (Comstock).

Remarks. Aphytis species are extensively used in blo-
logical control of pest diaspidid scales, particularly on
orchard crops. Aphyviis diaspidis was introduced into New
Zealand in 1960 as a parasitold of the Sun José scale, buat
was possibly already established.

Taxonomy: Rosen & De Bach {1980).

World slatus: ninety-six specics; cosmopolitan.

New Zealand: seven species, comprising the five listed
above and two undetermined.

Genus Cales Howard
Figures 23, 24

Cales Howard, 1907: 82. Type species Cales noacki
Howard, 1907, Brazil.

Diagnosis. Female. Length about 0.40-0.80 mm. Body
vellowish or brownish. Antenna (including the distinet
ancllus) 6-segmented; [unicle 2-segmented; clava trans-
versely truncate at apex. Prenotum longitudinally divided.
Forewing marginal [ringe ut least half as long as widih of
wing; linea calva absent; submarginal vein with a single
sela; postmarginal vein absenl. Foretibial spur alrnost
straight; tarsi 4-segmented. Gaster with hypopygium not
reaching apex.

Male. Length about (.35-0.80 mm. Generally similar to
female, but antenma (including anellus) 3-segmented, and
flagellum clothed in whorls of long setae.

Biology. ThesmgleNew Zealand species hasbheenrearad
from Asterochiton pittespori Dumbleton (Homoptera:
Aleyrodidae) on Pirtosporum eugenioides Cunmingham.

Remarks. The type species, C. roacki, has been intro-
duced in recent years into Central America and Europe in
an attempt Lo control the woolly whitefly, Alewrocanthus
woglumi Ashby.

World stams: two described species; South America,
Europe (introduced), and Austratia.

New Zealand: one undeseribed species; North Tstand

only (AK).

Genus Centrodora Forster
Figures 25-28

Centrodora Forster, 1878: 66. Type specics Centrodora
amoena Forster, 1878; Germany.
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Diagnosis. Female. Length (excluding ovipositor) (.60-
1.20 mun. Colour genarally vellow or yellowish often with
a dusky brown pattern on thorax; legs never with dark
bands or spots. Antenna (excluding anellus, il present) 6-
segmented; funicle 3-segmented; clava usually with apex
pointed and slightly down-curved. Mesoscutum with not
more than 12 setae; mesopleuron usually divided inte
episternum and epimeron, occasionally appearing undi-
vided. Wings sometimes sirongly reduced; lully developed
forewing long, narrow, about 2.5-3.0x as long as broad;
marginal vein at most as long as costal cell; linea calva
presentor absent. Tarsi S-scgmented. Gaster usually longer
than head and thorax combined; ovipositor frequently well
exserted, the cxserted part up to hall as long as gaster;
hypopygium not extending o apex of gaster.

Male. Length about 0.30¢- 0.95 mun. Apart from genitalia
and slightly smaller size, simitar in appoearance o female.
Biology. Hostsrecorded in New Zealand are as foflows:
« C. scolypopae Valentine — from eggs of the passion vine
hopper, Seolypopa australis Walker (Homoplera: Ricani-
1dae);

« C. xiphidii Perkins — from eggs of the grasshopper Cone-
cephalus semivittatwn (Walker) (Orthoplera: Acrididae).
Extralirnital host records are all from insect eggs.

Remarks. Taxonomy: Hayat (1974, 19¥3), Valentine
(1966).
World status: lwenty-cight species: cosimopolitan.
New Zealand: four species, those listed above and two
undetermined.

Genus Coccophagoides Girault
Figure 29

Coccophagoides Giraull, 1915a: 58, Type species Cocco-
phagus abnormicornis Girault, 1915; Avsralia.

Diagnosis. Female. Length about 0.50-0.95 mm. Anl-
cnna {excluding anellus, if present) 8-segmented; flagel-
lum spindle-shaped, not clearly differentiared into funicle
and clava, its apical segment conical with a pointed apex:
flagellum clothed with very short hairs, appearing naked in
dry-mounted material. Pronotum membranous medially;
axillac small, longer than wide, separated by more than
their own length. Forewing with 3 or more setas on sub-
marginal vein; marginal vein shorter than costal cell;
stigmal vein with an enlarged apex; postmarginal vein
absent; linea calva absent; marginal fringe short, hardly
longer than stigmal vein. Tarsi 5-segmented, occasionally
[orctarsi 4-segmented. Gaster with hypopygium reaching
or nearly reaching apex.



Male. Length about 0.50-0.95 mm. Very similar to
female, but flagellum not as markedly spindle-shaped and
clothed in relatively coarsc sclac.

Biology. TheNcew Zealand species has beenreared from
Hemiberlesia rapax (Comstock) {Homoptera: Diaspid-
idae). Elscwhere, females of the genus are primary endo-
parasitoids of diaspidid scales (Homoptera: Diaspididac),
and the males arc obligale secondary ectoparasitoids of the
prepupae and pupac of their females.

Remarks. Taxonomy: Doutt (1966).
World status: twelve specics; cosmopolitan.
New Zealand: one undetermined specics.

Genus Coccophagus Westwood
Figures 30, 31

Coccophagus Westwood, 1833 344, Type species
Entedon scutellaris Dalman, 18235; Sweden.

Diagnosis. Female. Length 0.60-1.80 mm. Body colour
varying [rom almost completely yellow 1o completely
black. Antenna{excluding anellus, if present) 8-segmented
with a 3-segmented clava, or rarely 7-segmented with a 2-
segmented clava; scape subeylindrical, not flattened or
expanded; rhinaria prominent, giving scgments a striate
appearance in card-mounted specimens. Pronotum entire;
scutcllum not extending over base of gaster, with 6 or more
setae; axillac separated medially by about the length of an
axilla. Forewing with 5 or more, usually at least 12, setae
on submarginal vein; postmarginal vein very short or
absent; stigmal vein very short; linea calva absent; mar-
ginal fringe gencrally shert, not or hardly longer than
stigmal vein. Tarsi S-segmented. Gaster with hypopy gium
not reaching apex.

Male. Length 0.50-1.50 mm. General appearance simi-
lar to thatoffernale, butofien much darker; antenna usually
with flagellar segments longer and broader, sometimes
differentiared into a3 -segmented funicle and 3-segmented
clava but usually a 5-segmented {unicle and 1-segmented
clava.

Biology. Specics ol Coccophagus are all parasitoids of
either Coecidae or Pscudococcidae. The named New
Zcaland species have the following host associations:

« C. gurneyi Compere ~ reared from Pseudococcus
longispinus Targioni Tozelti;

= O, ochraceus Howard — from Ceroplastes sinensis Del
Gucrcio, Saissetia coffeae Walker, and S. oleae (Bem);

+ C. scutellaris (Dalman) — (rom Coccus hesperidum Lin-
nacus and Pulvinaria sp.

All unidentified New Zealand species that have been
reared were recorded from Psendococcidae.

Remarks. Taxonomy: Compere{1931), Ferrizre (1964),
Annecke & Insley (19743, Hayat {1971),

World status: 174 species; cosmopolilan.

New Zealand: about ten species, three of thern identificd
(see below), the remainder probably endemic.

Genus Encarsia Forster
Figures 32-35

Encarsia Forster, 1878: 65-66. Type species Eacarsiatri-
color Forster, 1878; Germany.

Diagnosis. Female. Length about 0.35-0.75 mm. Ant-
erma {excluding ancllus, if present) 8-segmented; Lunicle
3-5-segmented; longiludinal sensilla on flagellum indis-
tinet, hence not giving asiriate appearance in card-moutted
specimens. Scutellum with 2 pairs of setac; axallas rela-
tively small, scparated by more than their own length.
Forewing with [cwer than 4 setae on submarginal vein,
postmarginal vein absent; stigmal vein short; anaked pawch
sometimes present ai apex of venation; marginal fringe
varying from less than one-sixth 1o more than half of wing
width; linca calva absent. Tarst S-segmented; occasionally
middle tarsus 4-segmented. Gaster with hypopygium not
reaching apex.

Male. Length abour 0.35-0.60 mm. Usually darker than
female; antenna 7-segmented; flagellar segments subequal
inlength, not dilferentiated into funicle an clava; longitu-
dinal sensilla on flagellum indistinct.

Biology., Encarsia species are parasitoids of diaspidid
scales and aleyrodid larvae and pupac (Homoptera: Dias-
pididae, Aleyrodidac), and rarcly arc parasitoids of the
Immature stages of Coccidae. The females are primary en-
doparasitoids, and the males are obligate secondary para-
sitoids developing on the prepupac or pupae of females of
their own species or other suilable hymenopterous prepu-
pae in appropriate hosts. Species known from New Zea-
land have the following host associations:

» E. citring (Howard) — a common and widespread parasi-
toid of many Diaspididae (12 host species recorded in Now
Zealand) and immature stages of some Coccldae, viz
Ceraplastes sinensis Dol Guercio and Coceus hesperidum
{Linnaeus);

= E. formosa Gahan — from Trialeurodes vaporariorum
Westwood and Pealius azaleae (Baker & Moles) (Aleyrodi-
dae};

« E. koebelei (Howard) — a parasitoid of Lindingaspis rossi
Maskell (Diaspididae);
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+ E. pergandielia Howard — a parasiloid of Trialeurodes
vaporariorum Westwood;

« E. perniciosi (Tower) — a parasiloid of Aonidiella auran-
tii Maskell and Quadraspidiotus permiciosus (Comstock)
{Diaspididac).

Remarks. World status: over 150 species; cosmopolitan.
New Zealand: aboul ten species, only five of them iden-
tified (see above).

Genus Eutrichosomelia Girault
Figures 36-3%

Euwtrichosomella Girault, 1915a: 40, Type species Fu-
irichosomella albiciava Giraualt, 1913; Australia.
Diagnosis,  Female. Length abont 1.00-1.30 mm. Ant-
enna (excluding ancllus, if present) 6-segmenlted; funicle
3-segmented; scape slightly 10 markedly broadened and
flatiened, Pronotum undivided; axillac separated by aboul
their own lenglh; anterior margins of axillae and scolellum
in a straight line; scutellum almost as wide as long;
mesopleuron large, undivided. Forewing often infuscate;
finea calva present; marginal vein longer than costal cell;
postmarginal vein absent; stigmal vein short. Legs without
any darker spots or bands; tarsi S-scpmented.
Male. Unknown.

Biology. Unknown,

Remarks. The large, undivided mesoplenron and the
straight posterjor margin of the mesoscuturm are so sugges-
tive of the Encyrtidae that Eutrichosomella was eatlier
placed in that family (Timberlake 1941). However, after
studying described species Hayat {1983) pluced it correetly
in the Aphelinidae.

Taxonomy: Timberlake (1941), Hayat (1983).

World status: seven species; Australasian, Oriental.

New Zealand: one undetermined specics; North [sland
only {AK).

Genus Euxanthellus Silvestri
Figures 40, 41

Euxanthellus Silvestri, 1915: 320. Type species Euxan-
theltus philippiae Silvestri, 1915; Ethiopia.

Diagnosis. Female, Length about (0.8-1.3 mm. Body
generally vellow. Antenna (excluding annellus if present)
9-segmented; funicle 4-segmented; rhinaria prominent in
card-mounted specimens, giving scgmenis a slriate ap-
pcarance, Axillae separated by about their own length;
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scutellum with more than 12 setae, notextending overbase
of gaster. Forewing with more than 5 setae on submarginal
vein; postmarginal vein absent; linea calva absent; mar-
ginal fringe short, not or hardly longer than stigmal vein.
Tarsi 5-segmented. Gaster with hypopygium not reaching
apex.

Male. Length about (.70-0.90 mm. Generally similar to
female, but with a bold, contrasting yellow and dark brown
pattem on mesoscutum and scutellum; flagellar segments
relatively Ionger and stouler; and antenna with a 3-seg-
mented funicle and 3-segmented clava.

Biology. The single New Zealand spocies, £. philippiae
Silvesiri, has females which are primary parasitoids of
Coceidae and males which are hyperparasitoids on their
own females or on other encyrtid and aphelinid primary
parasitoids of Coccidae, Pseudococcidae, and Aleyrod-
idac. Females have been reared, as primary parasitoids,
from species of Ceroplastes, Coccus, Ctencchiton,
Parthenolecanium, Pulvinaria, and Saissetia. Males have
been reared as hyperparasitoids of these same hosts via
[emales of E. philippiae, and from the following:

= Parthenolecanium sp. (Coccldac), via Meraphycus tim-
berlakei Ishii (Encyrtidae);

= Ctenochiton perforatus Maskell (Coccidae), via Pler-
optrix sp. (Aphelinidae);

= Nipaecoccus aurilanaius (Maskell) (Pscudococcidae),
via Tetracnemoidea sp. (Encyvrtidace);

= ynidentified species ol Aleyredidae, via Encarsia sp.
{Aphclinidae).

Remarks. Taxonomy: Annecke & Prinsloo (1976).
World status: three species; Afrotropical, Australasian.
New Zealand: one specics (see above).

Genus Pleroptrix Westwood
Figures 4246

Pteroptrix Westwood, 1833h: 344, Type species Prerop-
trix dimidiatus Westwood, 1¥33; England.

=Bardylis Howard, 1907: 84, Type species Bardylis aus-
traliensis Howard, 1907; Avstralia. New synonymy.

=Dahmsiella Hayat, 1979: 123. Type species Neocasca
shillingsworthi Girault, 1920; Australia. New synon-
ymy.

Diagnosis. Female. Length about (.50-1.00 mm. Col-
our varying from completely whitish. through yeliow, 1o
completely brown; paler specimens sometimes with dark
brown bands or stripes. Antenna (excluding ancllus, if
present} 7-segmented; funjcle 2- or4-segmented. Pronotum
divided medially. Wings usually [ully developed, although



some brachypterous New Zealand species are known;
submarginal vein with only a single seta dorsally. Tarsi4-
segmented. Ovipositor sometimes strongly exserted; hypo-
pygium varying from nearly reaching apex Lo reaching
apex of gaster.

Male. Length about 0.4-0.9 mm. Generally similar Lo
female, bul antenna (excluding anellus, il present) 7- or 8-
segmented, with funicle 4- or 5-segmentad.

Biclogy. Generally parasitoids of Diaspididae, although
some of the New Zealand species have been reared from
Coccidae and Eriococcidae.

Remarks. We have examined the syntypes of Bardylis
australiensis Howard (USNM, BMNH, NZAC). They are
uncleared, and are mounted on several stides. A leclotype
15 not designated here, since this would bast be done when
some specimens have been remounted. There is very little
dilference between australiensis and thosc specics gonet-
ally regarded as belonging Lo Preroptrix, excepl that the
middleiibial spuris shorter inrelation to the basitarsus, and
the antenna of the males has a six-segmented flagellum,
whereas in Preroptrix (where known) itis five-segmented.
In a review of the world aphelinid genera, Hayat (1983)
retained the two gencra as distinet on the basis of these
characters, also noting that the seventh and cighth gastral
lergiles arc apparently separate in australiensis, bul lused
in the known species of Pteroptrix. We feel that these
differences are not generic, bul probably only reflect pos-
sible species-groups, since in other respects the type spe-
cies are morphologically very similar.

Hayat (197%) proposed the genus Dahmsiella for Neo-
casca shillingsworthi, scparating it [rom other tetramerous
aphelinids by the spindle-shaped flagellum and prominent
hypopygimm. However, the New Zealand species vary
from being very close morphologically to P. dimidiata
Westwood [Preroptrixtakes a feminine ending ] toperhaps
even more cxlreme than the type species of Dahmsiella
(tnany arc supcrficially similar to species of Coccophagoi-
des). We do not believe that retaining the two genera as
distinet 1s realistic, and here regurd them as synonymous.

Preroptrix can be distinguished [rom the other teira-
merous aphelinid genera by the combination of seven-
segmented antenna in the fernale and the presence of only
a single seta on the forewing submarginal vein.

Preroptrix maskelli Ashmead, described from New
Zealand, was transferred Lo Ophelimus (Eulophidae) by
Boucek (1988).

Taxonomy: Hayat (1983).

World status: sevenieen specics; cosmopolitarn.

New Zealand: al jeast twenty-five speeies, mostifnotal]
endemic and undescribed.

Family CHALCIDIDAE
Figures 474G

Diagnosis. Body robustto elongate, strongly sculptured;
length (excluding ovipositor) about 2.5-9.0 mm. Colour
blackish often marked with white, yellow, or red, particu-
larly on legs. Anterma in both sexes 11-13-segmented,
inserted aboutmidway hetween mouth margin and anterior
ocellus, or much closer to mouth; clava 1-3-segmented;
occasionally 1st flagellar segment of male very thin, anel-
Ti{orm, hidden by pedicel. Tegulasuboval; prepactus small,
hardly visible berween pronotum and mesopleuron. Fore-
wing marginal vein varying {rom very short to quite long;
stigimal vein short; postmarginal vein varying from absent
o moderately long. Hind fermnur characteristically swaollen,
olten with several teeth on inner margin; ubia markedly
curved; tarsi S-segmented. Gaster varying from subsessile
to distmetly petiolate.

Biology, Chalcidids are mainly solitary, primary endo-
parasitoids of the mature larvac or young pupac of Diplera
or Lepidoptera, although a few species are known 1o be
cetoparasiloids or gregarions. Some species attack Hym-
enoptera, Coleoptera, or Neuroplera. A number of species
{(including some tropical species of Spilochalcis) may he
hyperparasitic. Some species of Chaleis ovipositingo eggs
of Stratiomyidae (Diptera) laid in clusters on waterside
vegetation (Cowan 1979). Upon hatching, the stratiomyid
larvae quickiv enter the water, in which they undergo larval
development. During this period the chalcidid larvae remain
almost dormant inside them. When the stratiomyid larvae
are ready to pupate they migrate to mud banks or other
similar sites above the waterline. The Chaleislarvae quickly
complete their development, and their adults emerge through
round holes that they cut in the caleified cuticle of the
stratiomyid {Burks 1979). At least one species of Chaleis
oviposits directly into submoerged stratiomyid larvae
{Schremmer 1960).

Female chaleidids may lay up o two hundred eggs,
which are elongate-oval and may sometimes have 4 very
shortpetiole. The first-instar larvamay be simple, or it may
have a tall; it may have spiracles or not, bul has well
developed curicular spines. Pupation takes place inside the
host pupa.

Some chaleidids are of interest as parasitoids of insect
pests. For example, Brachymeria intermedia (Nees) is a
parasitold ol Lymantria dispar, an introduced pest of a
varicty of trees in North America, butit has proved o beof
litile use for biological control purposes, Species of the

“predominantly tropical genus Dirhinus may be of some

economic imporlance as parasitoids of synanthropic Diptera
and [ruit-flics (Boucck & Narendran 1981).
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Remarks. This moderately large, cosmopolitan family
is most diverse in the fropics. Worldwide, it contains about
1500 species placed in five subfamilies, two of which are
found inNew Zealand, viz Chalcidinae and Haltichellinae,
Five species in three genera are represenied in New Zea-
land.

KEY TO GENERA OF CHALCIDIDAE
KNOWN FROM NEW ZEALAND

1 Hind tibia obliquely truncate at apex; hind femur with
a line of coarse tecth (Fig. 48) ... (p. 25) .. Brachymeria
—Hind tibia more or less ransversely truncate at apex;
hind femur with a veniral comb of fine teeth 2

2(1) Forewing posumarginal vein slightly longer than
marginal vein, which is confluent with anterior wing margin
(Fig. 47); posierior margin of scutellum produced into 2
short lobes; legs reddish o (p. 25) .. Antrocephalus
—TForewing lacking postmarginal vein; marginal vein
narrowly separated from anterior wing margin (Fig. 49);
posterior margin of scutellum rounded; legs black

.. (p. 25} .. Proconura

Genus Antrocephalus Kirby
Figure 47

Antrocephalus Kirby, 1833b: 63. Type specics Halticella
Jascicornis Walker, 1871; India.

Diagnosis. Female. Length about 3—7 mum. Body biack,
often with legs paler, yellow, orange, or reddish. Head and
thorax vsually with relatively fine, umbilicate punctures.
Face with a hoerseshoe-shaped carina running from above
anterior cccllus and along inner margin of eves to genal
sutures. Pronotal collar margined laterally, only narrowly
interrupicd medially; scutellum with or without a median
longitudinal furrow, its apex with 2 short lobes. Forewing
with a marginal vein on anterior margin of wing; post-
marginal vein elongate. Hind femur with a ventral comb of
fine teeth on 1-3 lobes; hind tibia with apex truncate atright
angles, with 2 spurs and somctimes an cxiernal carina.
Petiole distinet; 1st gastral iergite often with a pair of basal
carinae.

Male. Length about 3-5 mm. Smaller but generally
similar in appearance to female.

Biology. Species of Antrocephalus generally parasitise
lepidopterous pupae, the single New Zealand species being
no exception. It has been reared from pupae of the kowhai
moth, Uresiphita polygonalis maorialis (Felder) (Geo-
melridac).
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Remarks. Taxonomy: Stellan (1953), Habu (1960,
1962), Narendran (1977), Husain & Agarwal (1982).
World status: [ilty-ninc species; Old World.
New Zealand: one undciermined species.

Genus Brachymeria Westwood
Figure 48

Brachymeria Westwood, 1832: 127, Type species Vespa
minuta Linnaeus, 1767; Europe.

Diagnosis. Female. Length about 3-7 mm. Head, tho-
rax, and gaster black with white, yellow, orange, orreddish
markings on tegulae or legs. Head and thorax with coarse,
deep, umbilicate punctures. Frons not produced inlo a pair
of horns. Forewing with a long marginal vein running
along anterior margin, and a long postmarginal vein. Hind
femur with a line of coarse teeth; hind tibia with apex
obliquely truncate and with only a single spur. Gaster
subsessile, without a dislinct petiole; oviposilor not or
hardly exserted.

Male. Length about 3-7 mm. Generally similar in ap-
pearance to fernale,

Biology. Specics of Brachymeria are pupal parasitoids
ol various Lepidoptera and Diptera. Two species, B. phya
{Walker) and B. tewta (Walker) (=rubripes Girault), have
been introduced into New Zealand from Australia and are
possibly established as parasitoids of loriricid pupae. A
third species, B. rubrifermur (Girault), has been recorded by
Boucek (1988).

Remarks. Taxonomy: Habu (1960, 1962), Joseph &f al.
(1973).

World status: about 250 species; cosmopolitan.

New Zealand: possibly four species, three of them iden-
tified (sce above).

Genus Proconura Dodd
Figure 49

ProconuraDodd in Girault, 1915b:343 . Type species Pro-
conura politiventris Dodd & Girault, 1915; Australia.

Diagnosis. Female. Length about 2.5-4.0 mm. Body
shining, black. Sculpture of head and thorax fairly shatlow
and smoolh. Frons not produced into a par of homs.
Scutcllum apically rounded. Forewing marginal vein rar-
rowly separated from wing margin; postmarginal vein
absenl. Hind {femur with a ventral combof leeth and 1 lobe;



hind tibia transversely truncate at apex. Gaster with a pair
of basal carinae on st lergite.

Male. Length about 1.5-3.5 mm. Similar in general
appearance to female, bat usaally a litle smaller.

Biology. Unknown; elsewhere parasitising Lepidoplera
pupae.

Remarks. Taxonomy: Steffan (1976; as Fuchalcidia
misident.).

World status: twenty-iwo species; Old World.

New Zealand: one undetermined species.

Family ELASMIDAE
Figures 50, 51

Diagnosis. Small species with a fairly elongate body
gbout 1.5-3.1 mm long. Body never metailic, usually black
with pale markings, although occasionally entirely yel-
lowish. Antenna inserted nearer lo mouth margin than to
anterior ocellus, in female 9-segmented (including an
anellus); male anterma 10-segmented with a very small
anellus, 4-segmented funicle, and 3-segmented clava;
occasionally divisions of clava obscure, the clava appear-
mg to be entire or only 2-segmented; in male, 3 basal
funicle segments branched. Mesoscutum about as long as
broad. Forewing characteristically wedge-shaped, with
anlerior and posterior margins straight; marginal vein very
long, about 3—4x as long as submarginal vein; stigmal and
postmarginal veins extremely shorl. Hind coxa very en-
larged, flattened, disc-like; hind tibia almost always with
conspicuous setae arranged in a diamond-shaped patiemn;
middle and hind femora broadened, flattened; tarsi 4-
segmented. Gaster subsessile, more ot less triungular n
cross-section; ovipoesitor not or hardly exserted.

Biology. Elasmids are mostly gregarious primary exter-
nal parasitoids ol larvac or pupae of Lepidoptera living
proteciled by cases, spun leaves, or webs, or of other insects
in webs, larval cases, or cocoons. Some species are hyper-
parasitoids of such hests, mostly via cocooned braconids
and ichneumonids {Askew 1968).

The female elasmid paralyses ihe host calerpillar by
stinging it with her ovipositor, and then deposits eggs —the
number varying with the size of the host — on its surface or
ncar its body. The eggs are clongate-oval (Parker 1924), or
clongate and slightly curved with both ends smoothly
rounded (Taylor 1937). The first-instar clasmid larva is
simple, distinetly segmertted, and may have median pseudo-
podia situated intersegmentally from the second and third
segments posteriorly. These pseudopodia arc thought to

aid locomotion (Taylor 1937). The young larva normally.
has four pairs of spiracles (Parker 1924). The mature larva
has nine pairs of spiracles.

Remarks. The family Elasmidac, conlaining about 200
species n a single genus, is most diverse in the Old World
tropics.

Genus Efasmus Westwood
Figures 50, 51

Elasmus Westwood, 1833: 343, Type species Ewlophus
[flabellatus Fonscolombe, 1832; France.

Diagnosis. Female. Length about 1.20-3.10 mm. Body
colour varying from almost completely yellow, orange, or
reddish to dark brown; other characters as for family
diagnosis.

Male. Length about0. 90-2.10mm. Generally simitar o
female except for the genitalia, branched antennae, smaller
size, and often darker coloration.

Biology. One of the New Zealand specics has been
reared frem larvae of Cosmiates archaeonoma (Meyrick)
{Lepidoptera: Elachistidac) mining in leaves of the grass
Heleus lanatus. Outside New Zealand, species of Elasmus
have beenrecorded as primary or sccondary parasitoids of
Lepidoptera larvac or pupae.

Remarks. Taxonomy: Ferrigre (1947, Riek (1967).
World status: about 225 specics; cosmopolitan.
New Zealand: two undetermined species.

Family ENCYRTIDAE
Figures 9, 52, 53

Diagnosis.  Generally very robust species, bul occasion-
ally elongale or flatencd, about 0.5-3.5 mm long. Body
variously melallic or from yellow to orange, red, brown, or
black. Antenna inserted variously from near mouth margin
lo about midway between mouth margin and anlerior
ocellus, 5-13-segmented in female, 5-10-segmented in
male; occasionally female flagellum very broadened and
flattencd; male antenna often with branched segments.
Mesosculum transverse, normally without notauli, but if
present these very shallow and linear; mesopleuren con-
sisting almost entirely of an cnlarged, convex, shield-
shaped acropleuron. Wings often shortened; [ully devel-
aped lorewing with marginal vein short, postmarginal and
stigmal veins relatively short and often subequal inlength.
Middle coxae In profile about level with middle ol meso-
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pleuron; middle (ibial spur relatively long and stout; tarsi
5-segmented, very rarely 4-segmented. Gaster usually
broadly sessile; cercal plates advanced, often situated in
anterior half of gaster; ovipositor varying [rom hidden Lo
well exserted.

Biology. Most species of Encyrtidae are associated with
Coccoidea (Homoptera) as endoparasitoids of immature
stages, or less commonly of adults. A few species have
been recorded as predators of coccid eggs (Sugonjaev
1984). Almost all species of the Tetracneminae are parasi-
toids of Psendococcidae; species of Encyrtinae ate known
Lo be parasitoids of a variety of coccoids (including Pscu-
dococcidae) and other insects, mites, ticks, and spiders.
One species has been recorded as a parasitoid of adult
psyllids (Robinson 1961). Many specics of encyrtid —e.g.,
Copidosoma spp. — are polyembryomic parasitoids of lepi-
dopterous larvae. Several are hyperparasitoids of various
insects via other chalcidoids, Braconidae, Ichneumonidae,
Dryinidae, etc.

The morphology of the egg and first-instar larva has
been summarised by Maple {1947). The cgg is character-
istically dumbell-shaped and is laid inside the host. In
many instances the stalk of the cgg may remain protruding
throught the body wall of the host, thus enabling the larva,
when it hatches, to utilise atmospheric oxygen. The first-
instar larvais generally simple, although it may have atail,
which may be bifurcate. These larvae vary from 10- 1o 14-
segmented, and may or may nothave functioning spiracles.
Some may be vesiculate, in that they have a caudal vesicle;
they may also have aring of fleshy protuberances around
each of the first iwelve segments. Some larvae are encyrii-
form, i.e., they have at least one pair of functioning spir-
acles and remain attached to the cgg after eclosion, They
are generally 10- or 11-segmented and utilise atmospheric
oxygen, which they obtain through the protruding remains
of the egg-shell. Other immature larvae with no functional
spiracles absorb oxygen directly through the cuticle. Laler
larvae are more uniform in structure, and are somelimes
cnclosed in a sheath which has anastomosed with the
tracheal system of the host, ¢. g., Encyrtus spp. and Meta-
phycusspp. (Embleton 1904; Alam 1957, 1959). Pupation
normally takes place within the body of the hosl. Tn some
species the host does not die until after the adull encyrtid
cmerges. In these species the mature larva makes a pupa-
tionchamberinthe form of amembranous envelope which
becomes confluent with the tracheal system of the host.
The envelope becomes filled with air, thus enabling the
pupa to respire (Embleton 1904, Thorpe 1936).

Some encyrtids (e.g., Copidosoma spp.) ate of partcular
interest because they arc polyembryonic parasitoids. Some
species that attack large lepidopterous hosls may produce
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up to 2000 individuals [tom a single egg. Tn many specics

- e.g., Copidosoma floridanum (Ashmead), Copidosom-
opsis tanytmemus Caltagirone — there are two morphs of
larvac (Silvestri 1906; Cruz 1981, 1986a,b). Une morph
develops normally; the other *guard’ morph emerges from
the embryonic envelope first but fails to ecdyse, and even-
mally disintegrates. Polyembryonic species olten cause
their hosts to become grotesquely deformed and twisted
when they are killed as prepupae (see Silvestri 1906).

As with the Aphelinidae, many species of encyrtid have
been used successfully in the conwrol of insect pests. Cn a
worldwide basis, using encyrtids as the main agent, lotal
economic conlrol of a pest species has been achieved
moete than thirty instances. Within New Zealand, three
introduced specics have proved very effective in control-
ling target pest species. These are Habrolepis dalmanni
{Westwood), controlling Asterodiaspisvariofosum (Ratze-
burg) {Homoptera: Asterolecaniidae), a pest of oak; Copi-
dosoma floridanum (Ashmead) controlling Chrysodeixis
eriosora (Doubleday) (Lepidoptera: Noctuidae), apest
ofhorticulture; and Microterysflavus (Howard), controlling
Caccus hesperidum Linnacus (Homoptera: Coccidac).
Outside New Zealand arecent notable success in the use of
eneyrtids to control pest species is Epidinocarsis lopezi
{De Santis), introduced from South America to west and
central Africa against Phenacoccus manihoti Matile-Fer-
rero {Homoptera: Psendoccidae), a serious pest of cassava
(Nevenschwander & Madojemu 1986).

Remarks. The Encyrtidae are one of the largest families
of chalcidoids, containing ever 3000 described species in
450 or 50 genera. They are generally divided into two sub-
families, the Tetracneminae and the Encyrtinae. In New
Zealand thirty-five genera containing about seventy spe-
cies have been recorded, representing both subfamilies; a
complete revision has been published as ‘Fauna of New
Zealand” no. 13 (Noyes 1988).

Family EULOPHIDAE
Not figured

Diagnosis. Aboul 0.4-6.0 mm in length, varying from
sguat Lo very clongale, often very robust or distinctly
flattened dorsoventrally, Colour varying from yellowish io
brownish with darker markings, these sometimes metallic
or body entirely metallic, Antenna usually inserted atabout
level of lower eye margin or below, 7-12-scgmented (in-
cluding anelli}, atmost with 4 funicle segments; funicle of
male sometimes branched. Mesosculum usually with well
marked notauli; scotellum often with submedian longimdi-
nal grooves. Forewing marginal vein long; postmarginal



and stigmal veins normally not long, occasionally very
short. Tarsi 4-segmented. Gastler clearly constricted at
junction with propodeum, {rom subsessile to distinetly
petiolate; ovipositor varying from hidden to well exserted.

Biology. The majority of eulophids are primary parasi-
Loids ol concealed larvae, especially those inkabiting ical
mines, These species mostly parasitise larvae of Lepido-
ptera and agromyzid Diplera, although other insects living
in concealed sitnations may be attacked, c.g., heterarthrine
Tenthredinidae and Curculionidae; others attack various
gall-forming species of insects and mites (sec Boucek &
Askew 1968). A few species develop on insecct eggs.
Amongst these is the European species Mestocharis bimaciu-
laris (Dalman), atacking dytiscid beelle eggs when they
arc cxposed by [lucluating water levels (Jackson 1964).
OncEuropean specics, Frtedon ergias Walker, isknown to
be an cgg f larval parasitoid of scolytid beetles (Beaver
1966). Some species of Tetrastichinae may act as predalors
of delphacid (Homoptera} eggs or cecidomyiid (Dipicra)
larvae (Rothschild 1966, Parnell 1963). Some spocics of
eulophid may be solitary or gregarious ccloparasiloids of
lepidopterous larvac (mostly Eulophinae and Euderinae),
while others are endoparasiloids ol the larvae of Lepido-
ptera (mostly Tetrastichinae and Entedontinac). In some
species of Achrysocharoides the male develops as a soli-
tary endoparasitoid, while the female is a gregarious endo-
parasitoid (Viggiani 1964, Askew & Ruse 1974, Bryan
1983). A few species have been recorded as facultative
hyperpatasitoids, e.g., Cirrospiluy spp. Some species of
eulophid are phytophagous, Twe of these form galls on
Eucalyptus globulus Labill in New Zealand (Vulentine
1970h), one inthe seed capsules (Quadrastichodella sp.; in
Valentine as Flockiella), and the other on the stems or
leaves (Ophelimus sp.; in Valentine as Rhicnopeliella).

The egg is normally elongale-oval or kidney-shaped
(Cameron 1939, Clancy 1946, Askew & Ruse 1974), or
occasionally with a long anterior [lament {Viggiani 1971)
which probably serves to anchor it 1o the integurnent of the
host (Silvestri 1911). There are from three to [ive larval
instars, The first-instarlarvais simple, thirteen-segmented,
and occasionally with fleshy tubercles or rows of spines on
its body. The mawre larva is generally not hairy (Askew
1968). In some species (e.g., of Dighyphus, Chrysocharis)
the larvae construct a circle of faccal pillars about them-
selves (Viggilant 1964), pupating within this circle; the
pillars prevent the mine from collapsing as the plant tissue
dries out. The pupae of Euplectrus bicolor (Swederus) are
enclosed in flimsy cocoons (Swezey 1924) made of silk
secreted by the Malpighian tubules.

The mating behaviour of some culophids is very com-
plex, and has been described in detail for Melitiobia spp.

{Assem ef al. 1975, 1978, 1982). Mating behaviour can be
used to scparate closely related specics (Assem & Macta
1980, Dahms 1984}, and the evolution of different patterns
uof behaviour may help in underslanding systematic rela-
tionships (Bosch & Assemn 1986).

An interesting phenomenon has been reported for Melit-
tobiaacasta{Walker) (Balfour-Browne 1922, Assem 1975).
Unmated females remain with their developing (male)
progeny. If the developing males arc accessible, the female
may stroke them with her antennae, and this behaviour is
accentuated when they pupate. The unmated female will
mate with one of her emerging progeny. If the males are
inside a dipterous puparium the [emale will even gnaw her
way In to gain ACCess.

Several species of eulophid are important in biocontrol
programmes thoughout the world. Two species have been
introduced into New Zealand f{or this purpose: Pedicbius
epigonus (Walker), against the hessian fly Phytophaga
destructor (Say) in wheat (Kirk 1894); and Achrysochar-
otdes latreillii (Curtis), against the oak leaf miner, Phyllo-
norycter messaniella (Zeller) (Given 1959, Swan 1973).
The larter species plays an important part in the control of
its host. Notable examples of the usc of culophids in the
control of pests outside New Zealand are: Chrysocharis
laricinellae (Ratseburg), a European species partially res-
ponsible for the control of Coleophora laricella (Hiibner)
{Lepidoptera: Coleophoridae), a pest of larch in North
America (Peck 1963); and Dahibominus fuscipennis (Zetter-
stedt), a Buropean species partially responsible for the
contrel of diprionid sawfly pests of pines in North America
{Bobb 1963).

Remarks. The family Eulophidac, one of the largestin
the Chalcidoidea, contains well over 3000 species placed
in 330 gencra. It is generally divided into four sublamilics,
viz Eulophinac, Entedontinae, Euderinae, and Tetrastich-
irtae, all represented in New Zealand.

About 120} species in 40 or so genera have been [ound in
New Zealand. A review of these genera is included in an
account of the Australasian Eulophidae by Boucek (1988).

Family EUPELMIDAE
Figures 10, 54-57

Diagnosis. Species varying from robust to extremely
elongate; length (excluding ovipositor) about 1.3-7.5 mm.
Hody normally highly metallic, but somelimes yellow or
orange. Antenna inserted variously from near mouth mar-
gin to near middle of lace, in female 9-13-segmented
fincluding 1 anellus), in male 10-12-segmented, with 7
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[unicle segments; male funicle occasionally withbranched
scgments. Pronotum sometimes very triangular and clon-
gale; mesosculum conspicuously impressed centrally, or
convex with indistinet nolaali; in most species, female
mesopleuron consisting mainly of a convexly expanded,
undivided acropleuron; mesopleuron of male normally
divided mlo a mesepimeron and mesepisternum. Wings
fully developed or shortened; fully developed wings with
marginal vein fairly long, stigmal and postmarginal veins
moderately long. Middle leg with an clongate tibial spur,
which is stout in female; tarsi 5-segmented. Gaster subses-
sile, without a distinct, elongate petiole; ovipositor varying
from hidden to well exserted.

NoTE. Males of the Eupelminae are often mistaken for
cleonymine pteromalids, but the New Zealand species can
be recognised by the relatively long mesoscutum (as long
as the sculellum or longer) with moderalely impressed,
complete notaular lines, and by the pronotum being medi-
ally shallowly concave [rom anterior Lo poslerior marginin
lateral view.

Biology. Fupelmids are mostly primary or facultative
secondary parasitoids of the immature stages of various
insects, notably Diptera, Orthoptera, Coleoptera, Lepido-
ptera, and Hemiptera. Some specics (e.g., of Fupelmus,
Muacroneura) may develop either as primary ectoparasi-
toids or as ectoparasitoids of a greatrange of other primary
ectoparasiloids (Morris 1938, Askew 1961a). A small
number of species are predators on the eggs or larvae of
various insects, or onthe eggs of spiders. A few are solitary,
primary cndoparasitoids ofthe eggs of Leprdoplera, Ortho-
ptera, and Hemiptera, Some specics are gregarious para-
sitoids, although the vast majority are solitary. Most are
ectoparasitoids, but a few may be endoparasitoids of coc-
cids or gregarious parasitoids of dipterous pupac. Specics
of Calosoiinac are mostly parasitic on the larvac and pupac
of xylophagous beetles,

The cupelmid egg is ellipsoidal and usvally bears a stalk
at one end. This stalk may be very long and used to attach
the egg Lo a substrale or to the cuticle of the host (Morris
1938, Clancy 1946, Askew 1961a). Ectoparasitoid species
may simply place their egg in the vicinity of the host rather
than on to it; some species may cover the egg with a fibrous
network (Phillips & Poos 1921, Taylor 1937). The first-
instar larva is clongate, thiricen-segmented, and usually
has a bifurcate tail and a ventral row of spines (Clausen
1927). In some species the spines may be missing from the
ahdominal segments, or theremay be apair of longer spines
on cach segment (Morris 1938, Askew 1961a). The integu-
ment may be enclosed in minute setae {Clancy 1946). The
{inal-instar larva is robust and may be very hairy (Morris
1938).
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Species of the subfamily Eupelminae are of interest be-
causc of the unique adaptation of the sclerites and muscles
of the mesothorax of the female for jumping, This mecha-
nism was first noticed by Walsh & Riley (1869) when they
published a description of what was later termed the ‘back-
rolling wonder” by Clausen (1927). Jumping is achieved by
the contraction of large muscles which pullon alarge block
of resilin, which stores the resulting energy. When this is
riggered the energy is released, pulling the thorax in such
a way that it becomes shorter; the mesonomm arches
upwards at the scuto-sculellar suture, which in tun pulls
the middle coxae inwards (via a tendon-like muscle),
resulting in a sudden kick of the middle legs and hence an
explosive jnmp (Gibson 1986b). Because of these modili-
canions to the thorax, eupelmines often die in a character-
istic contorted state with the head and gaster reflexed
upwards, sometimes nearly meeting over the thorax.

Remarks. The family Eupelmidae contains ahout 750
species placed in 60 genera. The family is usually divided
mio two subfamilies, both representced in New Zealand, the
Eupelminae and Calosctinae. Six specics in [our genera arc
known from New Zealand.

KEY TO GENERA OF EUPELMIDAE
KNOWN FROM NEW ZEALAND

1  Brachypterous, forewing abruptly bent at right angles
at about midlength (Fig. 56). Females onty

. (p.30) . Macroneura
—Wings fully developed, not abruptly bent upwards at
middle. Males and femaies -2

2(1y Mesoscutumrelatively broad, the anterolateral angles
protruding as shoulders behind the distinetly narrower
pronotum, which has a separate, narrow collar near post-
erior margin {Fig. 55); antennae relatively long, longer
than thorax, very slender, gradually tapering towards apex;
[erale with oviposilor not or hardly exserted past apex of
last gastral tergite, which is long and acutely pomted at
apex - (p. 30) .. Eusandalum
—Mesoscutum only slightly wider than pronotuim, the
anterolateral angles gradually rounded and tapered; pro-
netam without a collar medially; antenmac relatively short,
nol longer than thorax and of more normal dimensions,
gradually widening towards apex, semiclavate; female
with exserted part of ovipositor at least half as long as
middie tibia; last gastral tergite shorl, apically blunt ... 3

3(2) Anterior quarter of mesopleuron clothed in con-
spicuous, dense, white hairs (Fig. 57); hind tibia brown, its
outer margin laminately expanded and coloured contrast-



ing white and orange. Males unknown in New Zealand

o (. 31) ., Tineobius
—Mesopleuron without conspicuous white hairs (Fig.
54); hind tibia unicclorous dark brown to testaceous, or
with only the apex a different colour, not expanded. Males
and females . (p.30) .. Eupelmus

Genus Eupelmus Dalman
Figure 54

Eupelmuy Dalthan, 1820: 377, Type species Eupelmus
memnonius Dalman, 1820; Sweden.

Neosolindenia Gourlay, 1928: 370. Type species Neo-
solindenia cyvanea Gourlay, 1928; New Zealand.

Diagnosis. Female.Length (excluding ovipositor) about
2.0-5.0 mun. Head and thorax clothed in brown sctac.
Maxillary palp with apical scgment not abnormally cn-
larged; antennal scrobes distinet; cyes nol conspicuously
convergent dorsally; antenna with funicle 7-segmented,
clava 3-scgmented. Mesoscutum impressed, longer. than
broad; notaular lines not meeting posteriorly; metanomm
shorter than propodeum medially; mesopleuron anteriorly
withoul a patch of silvery sctac or with only sparse sctac.
Wings fully developed; forewing hyaline or infuscate, with
or without linea calva; marginal vein af feasi about two-
thirds as long as submarginat. Middle tibia with spurnot or
hardly longer than basal segment of tarsus; hind tibia not
flattened. Ovipositor exscried, the exseried part usually
shorter than the gaster; at least basal tergite of gaster
excised medially.

Male. Length aboul 2.0-3.5 mm. Similar o male of
Anastateidea, but forewing with a speculum, and mesopleu-
ron without an anterior patch of silvery setae.

Biology. The host associations of the New Zealand spe-
cies are as follows:

= E. anfipoda Ashmead - an intermnal parasitoid of the eggs
of Orthodera ministralis Fabricius (Muntidac).

= E. cyaneus (Gourlay) — a hyperparasitoid of Morova
subfasciata Walker (Lepidoptera: Thytididae) via pupac
ofiis ichneumonid parasitoid, Diadegma muelleri White &
Butler; a primary parasitoid of the larvac of Oreccalus
hebe Marshall (Coleoptera: Curculionidac) in gatls on
lebe divaricata; also a hyperparasitoid of this weevi] via
prepupae and pupae of its (unidentified) braconid parasi-
loid.

QOutside New Zealand, the hosts and mode of parasitism
ol species in this genus are extremely diverse. Species may
be primary parasitoids or hyperparasitoids of Hymeno-
piera, Diptera, Coccoidea, Lepidoptera, and Coleopiera.

Remarks. Taxonomy: Ruschka (1921).
World status: approximatcly 300 species; cosmopolitan.
New Zealand: two species (see above).

Genus Eusandalum Ratzeburg
Fig. 10,55

Fusandalum Ratzeburg, 1852: 199. Type species Fusan-
dalum abbreviatum Ratzeburg, 1852; Germany.

Diagnosis. Female. Length about 2.3-9.0 mm. Antenna
characteristically very long and slender; funicle 7-seg-
mented; clavaentire, very shorl. Mesoscutlum broader than
long or nearly so, with anterolateral corners protruding as
shoulders behind pronotum, postediorly impressed; not-
aular lines meeting anteriorly, indistinet posteriorly; meta-
notum short, medially more or less hidden by scutelinm
and propodeum. Forewing infuscate or hyaline, with
speeulum bul no linea calva. Gaster elongate, longer than
head and thorax wogether; last tergite relatively long, usu-
ally with a madian carina; ovipositor hardly exserted.
Male, Length 2.0-3.0 mm. Generally similar to female,
but basal funicle segments often stightly swollen [in some
Australian species the males have branched antennac].

Biology. The single New Zealand species, £. harteli
(Gourlay), has been rearcd as a parasitoid of the larvac of
Poecilippe medialis Sharp (Coleoptera: Cerambyeidae).
Elsewhere also reared as parasitoids of xylophagous beetle
larvac.

Remarks.  Taxonomy: Boucek (1967), Hedgvist (1970
as Polymoria).

World status; filty-three species; cosmopolitan.

New Zealand: one species (sce ahove).

Genus Macroneura Walker
Figure 56

Macroneura Walker, 1837:353. Type species Macroneura
maculipes Walker, 1837, Evurope.

Diagnosis.  Female. Length (excluding ovipositor) about
2.0-4.5 mm. Antenna with funicle 7-segmented, clava 3-
segmenied. Mesoscutum lenger than broad, impressad,
with lateral margins of middle lobe usualiy carinale; neck
of pronotum with numerous long, dark bristles (lost in
some specimens); melanotum medially longer than pro-
podeum; mesopleuren without an anterior patch ol silvery
setae. Wings shortened; forewing bent upwards at about
middle, or very reduced, ofteninfuscate. Ovipositor at least
slightly exserted.
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Male. Length about 1.5-2.5 mm. Clava 1- or 3-seg-
mented. Propodeum medially longer than metanotum;
mesopleuron anteriorly with a patch of sparse, iranslucent
selac. Wings fully developed, hyaline; forewing with or
without a speculum. Otherwise similar (o Anastatoidea.

Biology. M. vesicularis has been reared as a hyper-
parasitoid of Coleophora Talcyonipennella Kollar (Lepi-
doptera: Coelophoridae) via Bracon variegator {Nees)
(Hymenoptera: Braconidae), and s a primary parasiloid of
Phanacis hyperochoeridis (Kieffer) (Hymenoptera: Cynip-
idue).

Remarks. Taxonomy: Ferridre (1954); Kalina (1981),
World status: twenty-seven specics; cosmopolitan.
New Zealand: one species, Macroneura vesicularis

(Reizius) (=messene Walker).
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Genus Tinecbius Ashmead
Figure 57

Tineobius Ashmead, 1896: 7, 14-15. Type species Tineo-
bius citri Ashmead, 1896; Australia,

Diagnosis. Female, Length (excluding ovipositor) about
3.0-5. 0mm. Frontovertex relatively narrow, several times
narrower than an eye; eyes dorsally convergent; antennal
scrobes distinct, carinate above; antenna with a 7-segmen-
ted funicle and 3-segmented clava. Mesosculum impressed,
longer than broad; notaular lines Y-shaped, joining in
posterior half of mesoscutum; metanotum shorter than
propodeum medially; mesopleuron anteriorly with a patch
of white setae. Wings fully developed; lorewing infuscate,
without linea calva or speculum; basal cell more or less
naked. Hind tibia with a thin lamclla or with a whitish
dorsal margin. Ovipositor clearly exserted, the exserted
part at least about hal( length of gaster.

Male. Length about 3.0—4.5 mm. Clava 2-scgmented,
Notaular lines reaching hind margin of mesosculum but not
meeting posteriorly; mesopleuron with an anterior patch ol
whitishhairs. Forewing hyaline; basal cell hairy. Hind tibia
without a whitish dorsal margin,

Biology. Unknown; elsewhere tcarcd as parasitoids or
hyperparasitoids of Lepidoptera,

Remarks. Taxonomy: Ferrigre (1938; as Anastatoidea).
World status: twenty-one species; Old World tropics.
New Zealand: onc undetermined species.
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Family EURYTOMIDAE
Figures 58-65

Diagnosis. Bodyrobustioelongate, often strongly seulp-
tured; length about 1.4-6.0 mm. Colour usually black, al
most only very slightly merallic. Antenna inserted about
midway betweent mouth margin and anterior ocellus, with
13 or fewer segments, in male with whorls of long setae.
Pronomm, viewed from above, with sides more or less
parallel and forming a subrectangular collar; mesoscunum
with notauli deep, complete, Wings almost always fully
developed; forewing marginal vein generally longer than
stigmal, whichmay be quite short; postmarginal vein often
quite short, Tarsi S-segmented. Gaster usually smooth,
shining, never broadly joined to propodeum, in female
usually subsessile, in male usually with a long petiale;
oviposilor usually hidden, not prominent.

Biology. The Eurytomidac exhibit a wide range of bio-
logies, but the majority seem to be endophylic, cither as
phytophages or as parasitoids of phytophagous msects.
The phytophagous eurytomids may develop on the endo-
sperm of seeds or in plant stems, especially the stems of
grasses. The seed-feeding group is represented by two taxa
in New Zealand: Systole, specics of which feed in the seeds
of Apiaceae; and Bruchophagus, species of which develop
inleguminous seeds, and may even assume pest status {see
Valentine 197(b; also Claridge 1959b). The stem-mining
groupisrepresented in New Zealand by Tetramesa. Claridge
(1961)revicwed thebiology of anumber of British species.
Several develop in the central cavily of grass stems, feed-
ing above the nodes. They may be solitary or gregarious,
bul there is no cxtemnal sign of their prosence, and their
effect on the flowering head is usually stight. Other species
produce obvious stem galls, and these often result in
smunting of the flower head. In North America several
species of Letramesa are pests of cereal crops.

Most of the entomophagous species are solitary ecto-
parasitoids of insect larvae feeding within plant tissue,
although a few are known to complete their development
feeding on plant tissue (Varley 1937). Hosts attacked
mclude Coleoptera, gall-forming Hymenoptera (mostly
Cynipinae), Diptera (especially Tephritidae), and Lepido-
ptera (Claridge 19594, Claridge & Askew 1960). Some
species may develop either as a primary parasitoid or asa
faculiative hyperparasitoid, e.g., Eurytoma curculionum
Mayr, a primary parasitoid of Apion sp. {Coleoptera:
Curculionidae) or a hyperparasitoid of Apion via Chioro-
cytus sp. (Hymenoptera: Pteromalidae} (Fisher 1%70).
Eurytomarosae Nees, a European species, i predaceous in
the multichambered galls of Diplolepis sp. (Hymenoptera:
Cynipidae) onrose. The eurytomid chews its way from cell



to cell, consuming several cynipid larvae in succession
(Blair 1944), Considerable polyphagy is shown by another
European eurytomid which inhabits cynipid galls: Eury-
toma brunniventris Ratzeburg may parasitise a cynipid
gall-maker, or its Synergus (Hymenoptera: Cynipidae)
mmquiline, or other chalcid parasitoids, or even feed on the
gall tissue (Askew 1961a). A few eurylomids that attack
gall-forminginsects are endoparasitic, e.g., Sycophila bigut-
tata (Swederus), which develops as an endoparasitoid of a
cynipid larva forming oak galls in Britain {Askew 1985).

A few species of Ewrvtoma have been recorded as
gregarious ectoparasitoids ol Lepidoptera. One Oriental
specicsis of particular inlerestasitis an obligate multipara-
sitoid, It can only oviposit on its host, a mature lepidopter-
ous larva in a thick coccon, if a chrysidid first biles an
oviposition hole in the cocoon. The eurytomid oviposits
through the plugged chrysidid hole (Piel 1933}

One New Zealand genus, Axanthosoma, has beenrecor-
ded as an internal parasitoid of cicada eggs (Harford 1938).
A few curylomids have also been recorded as predators of
cggs of other inseets {Clausen 1940); many of these arc in
the Rileyinae, a subfamily not occurring in Now Zealand.

The curytomid egg is very characteristic, with a short
process at the micropylar end and a long, flattened, fila-
mentous process at the opposite end. Many that are depos-
ited externally are clothed with short spines, the form of
whichhas been useful imseparating sibling specics (Claridge
& Askew 1960, Fisher 1963). The Qrst-instar larva is
simple, oval 1o elongate, and its segmenis may ¢ach have
sensory setae. There are usually at least five pairs of spir-
acles. The mature larva of endoparasitic specics may vary
from quite slender 1o fairly robust (Askew 1971, Roskam
1982).

Remarks. The Burylomidae comprise nearly 1200 spe-
cies in about 80 genera worldwide. The [amily is currently
dividedinto three subfamilics, of whichonly the Eurytomi-
nae are represenied in New Zealand, Seven species in four
genera are known from New Zealand.

KEY TO GENERA OF EURYTOMIDAE
KNOWN FROM NEW ZEALAND

1 Antenna with short, appressed hatrs (Fig. 63). Females

2
—Antenna with whorls of long setae {Fig. 59, 62, 635).
Males -]

Females
2(1) Gaster very elongate, over twice as long as thorax;
cpipyvgium rather long, more than twice as long as preced-
ing lergile, apically very acute, on top ol the ovipositor,
which is exserted; {unicle 6-segmented (Fig. 58)

- {p.33) .. Axanthosoma
—QGaster less elongate, at most slightly less than twice as
long as thorax (Fig. 61, 64); epipygium very short, often
much shorter than preceding tergite, in dorsal view hardly
as long as visible part of ovipositor; funicle 5- or 6-
scgmented .3

3(2) First funicle segment nearly bare and smooth, with
no longitdinal sensilla, and with at least proximal third to
half without setae and dislinctly narrower than remainder
(Fig.63); (horax with more or less regular, shallow, reticu-
late-alulaceous sculpture lacking any coarse punciures

. (p-33) .. Systole
—First funicle segment with longimdinal sensilla (which
may be indistinct), and with setae in basal one-third to half;
thorax irregularly sculplured, with at l2ast a few coarse
punclures e d

4(3) Propodeum relatively siweep, lorming an angle of
ncarly 90° with plane of scutellum (Fig. 61)

- (p-33) . Bruchophagus
—Propodeum less steep, forming an angle of about 45°
with plane of scutellum we (p. 34) .. Teframesa

Males
5(1} Forewingproximad ofmarginal veinnaked dorsally
(Fig. 60); funicle 5-scgmented (Fig. 59)

. (p.33) .. Axanthosoma
—TForewing proximad of marginal vein setose, and usu-
ally completely setose basally; [unicle 4-segmented or 6-
segmenled (possibly 5-segmented in unknown males of
Tetramesea) .. 6

6(5) Propodeum less steep, forming an angle of at most
about 45° with plane of scutellum; funicle (Fig. 63) never
4-scgmented «. (p. 34) .. Tetramesa
—Propodeum rclatively steep, forming an angle of nearly
90° with plane of scutellum (as in Fig. 61); funicle 4- or 6-
segmented 7

7(6) Dorsum of thorax with irregular sculpture, and with
at least a few coarse punctures; funicle 4- or 6-scgmented

... (p-33) .. Bruchophagus
—Dorsum of thorax with more or less regular, shallow
reticulate-alutaceous sculpture lacking any coarse punc-
tures; funicle 4-segmented (Fig. 62) ... (p. 33) .. Systole
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Genus Axanthosoma Girault
Figure 5860

Axanthosoma Girault, 1913a: 81, Type species Axantho-
soma nigra Girault, 1913; Australia.

Diagnosis. Female, Body generally slender; length about
3.5--5.0 mm. Colour black, non-metallic. Cheeks notl mar-
gined laterally with a caring; ventral part of head not
overlapping bases of anterior coxae; anterjor ocellus situ-
aled above scrobes; antenmna with 10 or 11 subequal seg-
ments, the funicle 5-segmented, the clava 2- or 3-scg-
mented. Dorsum ol thorax with fairly smooth sculpture,
not with coarse umbilicate punctures; posterior margin of
scutellum rounded. Forewing hyaline; marginal vein slen-
der. Gasler very clongate, laterally compressed; petiole
indistinet, much wider than long; last tergite produced into
anelongate process al least nearly half as long as remaining
gastral tergiles together; ovipositor long, extending well
past apex ol hypopygium.

Male. Length about 2.5-4.5 mm. Similar in general ap-
pearance to female, but gaster a little shorter than thorax,
with petiole about 3—4x as long as broad; clava 2-seg-
mented; funicle segments each with 2 whorls of long setae,
except the 1st, which has several whorls.

Biology. TheNew Zealand species has been reared from
eggs of Amphipsalta cingulata (Fabricius) (Homoplera:
Cicadidae) (Harford 1958, as “unrccorded hymenopterous
parasite’).

Remarks. Taxonomy: Subba Rao (1974),
World status: four species; Australia.
New Zealand: one species, possibly A. o Girault.

Genus Bruchophagus Ashmead
Figure 61

Bruchophagus Ashmead, 1888a: 42. Type species
Bruchophagus borealis Ashmead, 1894; Canada.

Diagonosis. Female. Body robust; length about 1.5-6.0
mm. Colour normally black, non-metallic. Head with gena
and lower part of lemple well delimited posteriorly; ante-
rior occllus sitnated above scrobes; anlennae inserted
slightly above ventral eye margin, the funicle 5-segmented,
the clava 3-segmented; funicle segments all with distinct
longitudinal sensilla. Thorax with shallow 1o fairly deep
umbilicate-punciate sculpture; posterior margin of scutel-
lum more or less rounded; propoedeum steep, lorming an
angle of about 30° with plane of scutellum. Forewing with
marginal, stigmal, and postmarginal veins subegual in
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length, relatively slender. Gaster about as long as head and
thorax combined; petiole very short, wider than long; last
tergite not clongate.

Male. Length about 1.2-5.0 mm. Similar in habitus to
fernale, but funicle 4-segmented, cach segment with 2
whorls of long setae; petiole distinct, longer than wide,

Biclogy. The three New Zealand species are phyto-
phagous, the larvae feeding on the endosperm of seeds, as
follows:

= B. gibbus {Boheman) — in seeds of red clover (Trifolium
repens Linnacus);

« B. roddi Gussakovskii — in seeds of luceme {(Medicago
sativa Linnacus).

= B. acaciae (Cameron) — in sceds of Acacia mearnsii De
Wild.

Several extralimital speciesof Bruchophagus are parasitic
in habil, although the majority are phytophagous in the
sceds of various plants. B. gibbus and B. roddimay become
aminor pest of clover and lucerne, although not s sericus
in New Zealand as in some parts of central Europe.

Remarks. Bruchophagushas commonly been treated as
a synonym of Eurytoma, but we follow Boucek (1988 in
maintaining it as a distinct genus.

Taxonomy; Ferridre (1950); Szelenyi (1976}

World status: about 150-200 species; cosmopolitan.

New Zealand: three species (sce above).

Genus Sysiole Walker
Figures 62, 63

Systole Walker, 1832: 13 and 22, Type species Systole
albipennis Walker, 1832; England.

Diagnosis. Female. Length about 1.5-2.5 mm. Body
dark brown or black, non-metallic, Checks not carinate;
anterior ocellus above anlenmal scrobes; antenna inserted
well above ventral level of eye, with [umicle 5-segmented
and clava 3-segmented; 1st funicle scgment elongate,
almost bare and smooth, without any longitudinal sensilla.
Dorsum of thorax with fairly smooth sculpture, never
coarsly umbilicate; posterior margin of scutcllum more or
less rounded; propodeum fairly stecply angled, at about
80-90° with plane of scutcllum. Forewing with marginal,
postmarginal, and stigmal veins subequal in length. Gaster
aboul as long as head and thorax together; peticle very
short, indistinct; last tergite not elongate.

Male, Length about 1.0-2.0 mm. Generally similar to
female; antennal funicle 4-segmented, cach segment with
2 whorls of long selac; gaster with adistinct petiole atleast
abour as long as wide.



Biology. The New Zealand species, 5. foeniculi Oten
(=geniculata in the sense of Gourlay 1930b, Valentine
1967, 1970b), has been reared from seeds of fennel (Foe-
niculum officinale) and hemlock (Conium maculatum). All
known extralimital species are phytophagous in sceds of
various Apicaceae.

Remarks. Taxonomy: Claridge (1959b); Szelenyi (1971).
World status: nincteen species,
New Zealand: one species (see above).

Genus Tetramesa Walker
Figurces 64, 65

Tetramesa Walker, 1848: 54 and 154. Type specics Tetra-
mesa iarbas Walker, 1848 (England),

Diagnosis, Female. Body relatively elongare and slen-
der; length about 1.5-6.5mm. Colour black or dark brown.
Pronolum almost always with anterolateral angles paler
than remainder of thorax. Antenna inserted well abhove
ventral margin of eve; anlerior ocellus situated at about
dorsal margin of antennal scrobes; checks without a post-
erior caring; anicnna (including anellus) 10- or 11-seg-
mented, the fumicle 6-scgmonted with a2-segmentedclava,
or 5-segmented with a 2-scgmented clava, or 4-segmented
with a 3-segmented clava. Dorsum of thorax usually with
fairly smooth sculpture, but sometimes with semi-umbili-
cate punciuration; propodewin forming arelatively shallow
angle of abour 30-60° with plane of scutellum. Forewing
with stigmal and posimarginal veins usually both shorter
than marginal vein. Gaster longer than head and thorax
combincd; petiole short, usually indistinct; last tergite not
elongate.

Male. Length about 1.5-6.0 mm, Similar in general
appearance lo {omale; gastral petiole distinct, atleast a liule
longer than broad; funicle 4- or 5-segrnented, the segments
with 2 whorls of long setae except the Ist, which has
several such whorls; clava solid.

Biology. OneNew Zealand species, probably T linearis
{Walker), has been reared from couch grass (Agropyron
repens). Elsewhere phytophagous in the central cavity of
the flowering stem of grasses, or gall-formers in the Hower-
ing stem, its surrounding leaf sheath, or the flower itself
(Claridge 1961}.

Remurks. Taxonomy: Claridge (1961).

World status; over 300 spacies; cosmopolitan.

New Zeatand: at Jeast three species, including T. linearis
(see Boucek 1988).

Family MYMARIDAE
Figures 6669

Diagnosis. Minute to moderate-sized mmsects, generally
fragile In appearance; length 0.35-5.0 mm. Colour usually
yellow to dark brown with paler or darker markings, only
very rarely metallic. Head with a ransverse, membranous
suture (sometimes called a trabecula or carina) below
anterior ocellus and along inner eye marging, and occasion-
ally further sutures visible behind ocelli; antennal oruli
simated far apart, much closer to eye margin than 1o sach
other, normally sitnated quite high on head, about midway
between mouth margin and vertex; anlenna 6-13-seg-
mented, that of male usually long and [1lamentous, that of
female with adistinet apical clava which may be solid or 2-
or 3-segmented. Scutellum normally divided transversely
1t anterior and posterior parts; propodeum usually mod-
erately long, with few exceptions having only a single seta
pasterior 1o cach spiracle. Wings often reduced, occastion-
ally more or less absent; fully developed forewing nor-
mally with a short marginal vein, very short stigmal vein,
and no postmarginal vein; in New Zealand specics the
marginal and postmarginal veins are often very long [and
in one Australian species the postmarginal vem is ex-
tremely long, nearly reaching the wing apex]; hindwing
almost always petiolate, with membrane of disc not ex-
tending to base. Tarsi 4- or 5-segmented. Gaster varying
from distinetly petiolate to broadly sessile; ovipositor
varying from hidden Lo strongly exserted,

Biology, Mymaridae are internal, solitary (rarely greg-
arious) parasitoids of eggs of other insects, notably Coleo-
ptera, Lepidoptera, Hemiptera, and Psocoptera. Mymarids
most commonly parasitisc cggs laid in concealed situ-
ations, such as those embedded in plant stems, placed
under bracts, or hidden in the ground, and scem to prefer
eggs that have not undergone much development. After
oviposition further development of the host egg normally
ceases, bul it is not known whether mymarids inject an
arresiment venom during oviposition, as do many other
ey parasitoids {Strand 1986).

The egg 1s elongate-oval with a short pedicel at one end
{Jackson 1961). The number of larval instars is difficult Lo
ascertain, but from two to four have beenrecorded (Balduf
1928, Bakkendorf 1934, Sahad 1982). The first-instar
larva is generally either sacciform {a simple sac with few
processes and no hairs) or mymariform (body curved, with
a cephalic process, long caudal appendage, and long cu-
ticular hairs). The second larval instar of some spocies with
a sacciform first-instar larva 1s very distinctive, and is
known as a histriobdellid 1arva. Ttis cylindrical and divided
into six segments, the Nrst and last largest, and often
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bearing paired fleshy processes (see Dumbleton 1934,
Jackson 1961}, The second larval instar of other species is
olten without segmentation and lacks spincs or sctac.
There appear to be no functional iracheal sysiem or spir-
acles in any larval instar. Pupation normally takes place
within the host egg-shell.

Several Holarctic species are known (o parasilise the
submerged eggs of aquatic insects, and have been observed
to swim under water using their wings as paddles, c.g.,
Caraphractus spp. (Matheson & Cosby 1912, lackson
1966). Females need not exit from the water immediately
after emergence, and mating may also take place under
waler. Individuals are capable of remaining under water for
15 consecutive days { Rimsky-Korsakov 1933).

Remarks. The [amily Mymaridac is moderately large,
comprising nearly 1300 species in aboul 95 genera. A litile
over 160 species in about 40 genera are known from New
Zealand. A review of the genera of Mymaridae occurring
in New Zealand has been published as ‘Fauna of New
Zealand’ no. 17 (Noyes & Valentine 1989).

-_-@_

Family PERILAMPIDAE
Figure 70

Diagnosis, Moderately large, robust species with thorax
often strongly sculpiured; length about1.3-5.5 mm. Colour
black, green, or blue, often strongly metallic. Antenna
(including anelius} 13-segmented. Thorax deep and, in
prefile, dorsally convex; pronotum in dorsal view with
sides more or less parallel, medially clearly visible behind
head; prepectus often fused with pronotum and in same
plane; notauli deep, straight. Wings fully developed; fore-
wing marginal vein moderately long; postmarginal vein
varying from short to long; stigmal vein short, Tarsi 5-
segmented. Gaster often distinctly petiolate, sometimes
with 1st tergite partially fused to 2nd, these often com-
pletely covering the gaster dorsally; ovipositor not or
hardly exserted.

Biology. Perilampids are mosily hyperparasitoids of the
pupae of Hymenopiera, Diptera, and Lepidopters, being
ecloparasitic on their tachinid and ichneumonid parasi-
toids. Some species are primary external parasitoids of
larvae of Hymenoptera {(Diprionidae, Tenthredinidae),
Neuroptera (Chrysopidae), and Coleoptera (Nitidulidae).
Atleastone species has been recorded as a hyperparasitoid
of Orthoptera nymphs via Sarcophagidae (Diptera) (Tripp
1962).
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Perilampids arc most frequently encountered [eeding on
flowers, bul some feed on aphid honeydew. Female Peri-
lampinae, a subfamily not found in New Zealand, lay up to
500 eggs in the vicinity of the primary host. These eggs,
which are suboval in profile and have a short peduncle at
onc end, may be Eghtly attached 1o foliage or partially
embedded in an incision made by the female in aleaf. From
this ¢gg emerges the planidial first instar. This larva has
sclerotised bands on the first twelve segments, a pair of
strang caudal cerct on the twelfth segment, and the thir-
tecnth scgment expanded o form a caudal sucker. The
sclerotised segmental bands may have sharp teeth along
their posterior margins which aid locomotion. The larva
also has (unctional spiracles (Heraty & Darling 1984). The
first-instar Jarva wails for the arrival of a primary host, o
which it attaches itself and then enters. No further develop-
ment occurs until its host pupates, and then the planidial
larvaexits its host to feed externally. There are three or four
larval instars. The second inmstar completely lacks the
specialised characters of the first, and the finalinstaris very
robust, often having a pair of lateral tubercles on each
thoracic segment. Pupation tdkes place in the host cocoon
OF puparium.

The New Zealand species of Perilampidac belong to the
subfamily Chrysolampinac. Very liitle is known about
their biology except [or the British species Chrysolampus
thenae (Walker), whichhas beenstudied by Askew (1980).
This develops as an ecloparasitold of nitidulid larva (Coleo-
ptera). Several parasitoid larvac arc usually positioned on
the ventral side of the host, They remain minute until after
the fully fed host larvaconstructls apupation chamber in the
soil. The host is killed before it pupales, and only one
chrysolampine larva develops to maturity on each host.

Remarks. The small, cosmopolitan family Perilamp-
idae comprises about 204 species in 26 genera. There are
two subfamilies, but only the Chrysolampinac arc Tepre-
sented in New Zealand, by a single genus,

-Genus Austrotoxeuma Girault
Figure 70

Austrotoxeuma Girault, 1929: 2. Type species Auwstro-
toxeuma coerwleg Giranlt, 1929; Ausiralia.

Diagnosis. Female. Length about 3—4 mm. Head with
scrobes fairly shallow, V-shaped; antennae with scape
subcylindrical, inserted about level with or slightly higher
than lowest eye margin; flagellum relatively short, shorter
than width of frontovertex plus eye; eye alittle shorter than
width of frontovertex. Pronotum a little shorter than meso-



seutum but with neck elongate, about half as long as
pronolum; pronotal collar not margined anteriorly by a
carina; prepectus not fused with pronotum and not lying in
samg plane laterally. Forewing marginal vein about 4-5X
as long as stigmal, and about as long as postmarginal.
Gaster with at least 3 tergites visible dorsally, but with 1st
tergite covering about half; petiole abour 1. 5-3.0x as long
as broad.

Mate. Length 3—4 mm. Similar to female, but scape
sometimes distinctly swollen and much less than twice as
long as broad.

Biclogy. Unknown.

Remarks. There is some debate with regard to the cor-
tecl [amily placement of the Chrysolampinac, some au-
thors {e.g., Graham 1969) having included this subfamily
in the Pteromalidac. Following the opinion of Dr Z. Boucek
and Dr D.C. Darling (pers. comm.), the chrysolampines are
here placed in the Perilampidae, where they are character-
ised by the free prepectus—i.c., not fused with the pronotum
—and petiolate gaster.

World status: one described species; Australian.

New Zealand: A. kuscheli Boucek, plus two undescribed
species.

Family PTEROMALIDAE
Figures 1-3,5,7

Diagnosis. Slender to quite robust insects; length about
1.2-2.7mm. Body usually green and metallic, often sirongly
so, although many orange, reddish, or black species are
known. Head varying in shape from subreclangular to oval;
antenna variably positioned, ftom mouth margin to just
below anterior ocellus, 7-13-scgmented {including up to 4
anelli). Pronotum [rom very short to quite long and subrec-
tangular, often with a conspicuous collar: mesoscutum
with or without complete notauli; propedeum usvally with
well developed sculpiure medially, Wings almost always
[ully developed; forewing marginal vein at least several
times longer than broad; postmarginal vein and stigmal
vein well developed, rarely quite short; speculum distinet.
Tarsi 3-segmented, or occasionally middle tarsi 4-seg-
mented. Gaster subpetiolate to distinetly petiolate; ovi-
positor varying from completely hidden Lo well exserted.

Riology. The majority of specics are solilary or gregari-
ous ectoparasitoids of larvae or pupae of Lepidoptera,
Coleoptera, Diptera, and Hymenoptera. Some pteromalids
develop as endoparasiloids. The best known of these is
Pieromalus puparum (Linnaeus) (Pleromalinac), a com-

mom parasitoid of the pupae of various butterflies, espe-
cially Papilionidae, Pieridae, and Nymphalidae. Anumber
of species develop as predators rather than parasitoids.
Species of Eunotinae may be predators of the cggs of
insects, notably Coccoidea, while species of Sysiasts (Mis-
cogaslerinac) have been observed to feed on a succession
of small cecidomyiid larvac { Ahmad & Mani 1939, Parnell
1963). Some species are hyperparasitoids, altacking aphel-
inids and braconids parasitising aphids. Many pleromalids
are associated with galls, feeding on gall tissue or on the
larvae, pupae, or even adults of the gall-maker, Species of
Bairamlia (Asaphinac)are ol particular interest because on
at least one occasion they have been reared {rom the
cocoons of fleas (Waterston 1929). Females of this genus
of parasitoid appear to bite off their own wings in order to
facilitate their movement within the nest of the host of the
flea (Graham 1969). Also of interest are species of Tomi-
cobia (Pleromalinac), which develop as endoparasitoids of
adult Coleoptera (Boucek 1977).

The fecundily of pleromalids varies, but a ferale may
lay up 10 700 cgps, placed on or inside the host. The egg
may be elongate with rounded ends (Varley 1937); arched
and broadened anteriorly, with a narrow nipple, and ta-
pered posteriorly {Cameron 1939, Askew 1961b); clothed
in minute spicules (Noble 1932}; or hirsute and having a
pitted appearance (Hussey 1935). The {irst-instar larva is
simple, thirteen-segmenied, and in some cctophagous or
predatory specics is telatively slender in appearance. The
iast segment may be bilobed and the head is often very
enlarged; occasionally the mandibles are large. Some species
may have strong spines on each segment. The first-instar
larva of ectophagous species has an open tracheal system,
whilst that of endophagous species is closed or completely
lacking (Yarley 1937, Cameron 1939, Hussey 1955, Askew
1961b). Pupation may take place within or in the vicinity
of the dead host.

FPieromalus puparum (Linnaeus) is of particular interest
inNew Zealand. Introduced from Europe in the carly 1930s
against the white butterfly, Pieris rapae Linnacus, il has
proved an important agent in the control of this agricultural
pest (Muggeridge 1943; Todd 1957, 1958, 1959),

Remarks. The [amily Pieromalidac is one of the largest
in the chalcidoids, comprising about 3100 species placed
in 600 or so genera. Itis at present divided into more than
twenty subfamilies, only nine of which wre known from
New Zcaland: Spalangimae, Eunolinae, Celonyminae,
Cerocephalinae, Macromesinae, Diparinae, Asaphinae,
Miscogasterinae, and Pteromalinae. Some 130 species in
about 40 genera are known from New Zealand. An account
of these genera is mcluded in areview of the Australasian
Pteromalidae by Boucek (198R).
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Family ROTOITIDAE
Figure 71

Diagnosis. Known from the female only. Antenna 14-
segmenied with a 6-segmented clava; radicle short, quad-
rate; longiudinal sensilla with apical hal( {ree, present on
funicle segments and clava; hypostomal bridge well devel-
oped, about twice as long as diameter of occipital foramen.
Mesothoracic spiracle situated al cxposed lateral edge of
mesoscutum, aboutlevel with tegula; notavlar lines absent;
axillac strongly advanced; scutellum transverse; prepecius
apparently abscnl; mesopleuron undivided, but with an
oblique depression housing the middle femur, Forewing
lacking a speculum; costal cell short, about one-quarter as
long as forewing; pestmarginal vein extremely long, much
longer than marginal vein, nearly reaching wing apex;
position of basal vein indicated by a dark line across wing.
Hindwing with membrane of disc extending to base. Tarsi
4-segmented. Gaster with petiole very transverse; oviposi-
tor with outer plales remaining aftached lo abdominal
tergite X,

Remarks. The structure of the oviposilor, placement of
the mesothoracic spiracle, presence of longitudinal sensilla
on the antenna, and reduced venation place the Rotoitidac
within the Chalcidoidea. The combination ol six-seg-
mented clava, advanced and widely scparated axillae,
peculiar wing venation, and strongly ransverse scutelium
immediately scparates them from all other chalcidoid
farnilies. Their systematic placement is somewhat uncer-
tain, although the four-segmented tarsi, six-scgmented
funicle, petiolale gaster, and ovipositor structure indicate
that they may be closest to the Terracampidac, Eulophidae,
or perhaps even the Mymaridac. The apparent absence of
the prepectus is somewhal puzzling, butitis likely that this
is & sccondary loss, as 1s demonstrated by some genera of
Pleromalidae and Mymaridae.

A single genws is known; New Zealand only. (A second
genus has recently been reported [rom Chile — G. Gibson
& J. Huber, pers. comm.).

Genus Rotoita Boucek & Noyes
Figure 71

RotoitaBoucek & Noyes, 1987: 407. Type species Roloila
basalis Boucek & Noyes, 1987: 408; New Zealand.

Diagnosis. Female. Length about 0.80-1.10 mm, Gen-
cral habilus quite squat, very similar to some species of
Anaphes (Mymaridae). Body colour dark shining brown.
Head with both mandibles bidentate; maxillary palpi 3-
segmented; labial palpi 1-segmented; frontovertex about
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two-thirds of head width; eyes relatively small; aniennal
toruli situated about midway between lowest cye margin
and mouth margin; scape subcylindrical, distinetly sheorier
than width of frontoverlex; longitudinal sensilla presenton
(unicle segments 4 and 5 and on clava. Pronotum mem-
branous medially, very short, Tess than one-tenth as long as
mesosculum; scutellum slightly more than twice as broad
as long, about twice as long as metanotum and a little
shorler than propodeum; propodeal spiracle louching ante-
rior margin of propodeum; phragma reaching posterior
margin of propodeum. Middle and hind coxae inseried in
amore or less siraight line; foretibial spur apically bifur-
cate; middle tibial spur very short and straight; hind tibial
spur about twice the size of middle tibial spur. Forewing
with discal setae more or less evenly distributed from hase
o apex; marginal [ringe up to about one-third as long as
wing width; costal cell a lidtle more than onc-quarler as
long as wing; marginal vein slightly shorter than costal
cell; stigmal vein aboul one-quarter as long as marginal;
postmarginal vein extremely long, about cne-hall longer
than marginal. Hindwing about three-quarters as long as
forewing, apically pointed; marginal fringe a litille longer
than maximum width of wing. (aster about as long as
thorax or a litle longer, with petiole strongly transverse, a
little less than one-third as wide as propodeum al its
posterior margin; hypopygium reaching or very nearly
reaching apex of gaster; tergites 1-V1 subequal in length;
ovipositor slightly more than one-half longer than middle
tibia, hidden or very slightly exserted; gonostyli about one-
third as long as oviposilor,

Male. Unknown.
Biokogy., Unknown.
Remarks. World status: New Zealand only.

New Zealand: three species, basalis and two undes-
eribed; North and South islands,

Family SIGNIPHORIDAE
Figures 7277

THagnosis. Generally very small, squat, robust species
about 1. 7-1.0mm long. Body colour normally completely
black, but occasionally with orange or yvellow areas. Ant-
enna inserted at or above mouth margin, 5-7-segmented;
[unicle segmenis ring-like; clublong, unsegmented. Scutel-
lum strongly transverse, with anterior and posterior mar-
gins subparallel; axillac not distinetly marked off from
scutellum, the two together forming atransverse band; pro-
podeum with acharacteristic large, triangular median arca.



Wings fully developed, usually with a relatively leng
marginal fringe; marginal vein quite long, about as long as
submarginal; postmarginal and stigmal veins not devel-
oped or extremely short; hindwing usually more or less
devoid of discal sctac. Legs ofien with distinet spines on
libiac; tarsi 5-segmented. Gasler sessile; ovipositorusually
hidden.

Biology. All but a few species of signiphorid are endo-
parasitoids of immature stages of Homoptera (Coccoidea,
Aleyrodidae, Psyllidae) and the pupae of Diptera. Most
species are known to be hyperparasitic via other chalcids,
though some are gregarious hyperparasitoids through
encyriids.

Theeggistelaiively large, oval, and slightly curved, and
may have a distinct peduncle al the anterior end. The first-
instarlarvais simple, with four pairs of spiracles, one on the
mesothoracic segment and one on each of the first three
abdominal segments (Quezada et af. 1973). Pupation takes
place inside the host remains or (scale parasiloids) outside
the host but under the scale covering.

Remarks. The small, cosmopelitan family Signiphor-
idac contains about scventy-live species in six genera,
most diverse in the Neoiropical region. They are repre-
sented in New Zealand by three specics placed in two
ECTCTA.

KEY TO GENERA OF SIGNIPHORIDAE
KNOWN FROM NEW ZEALAND

1 Hindwing in distal half not parallel-sided and with a
single discal ¢ilium (Fig. 72); marginal [tinge shorter than
maximum wing width; funicle in female 4-segmented (Fig.
73) ... (p.38) .. Chartocerus
—Hindwing in distal half more or less parallel-sided and
without a discal cilium (Fig. 75); marginal {ringe longer
than maximuin wing width; funicle in female 3-segmented
{Fig. 76) .. {p.38) .. Signiphora

Genus Chartocerus Motschulsky
Figures 72-74

Chartocerus Motschulsky, 1859 171. Type specics Char-
tocerus musciformis Motschulsky, 1839; Sri Lanka.

Diagnousis. Female. Body dorsally quiteflat; length about
0.6-1.2 mm. Colour usually shining black, occasionally
with a slight green sheen. Head hypognathous; occipital
margin more or less sharp; mandibles bidentate; antennal
scrobes distinet, generally an inveried V-shape; antenna

with 4 limicle segments and no anellus or with 3 lunicle
segments and 1 anellus; clava unsegmented. Pronetun
transverse, much wider than long. Wings hyaline or infus-
cate; forewing stigmal veln more or less indistinet from
marginal vein. Hindwing with a single discal cilium, not
parallel-sided! in distal hall; marginal fringe a little shorter
than width of wing. Middle tibial spur with at least 7-12
teeth, forming a comb (Fig. 74).

Male. Length about 0.5-1.0 mm. Similar in general
appearance 1o female; anlenna with a 2—4-segmented fla-
gellum, with a single anellus and clava only or additionally
with a 2-segmented fumcle: c¢lava gencrally relalively
longer than thal of female, with longitudinal sensilla so
arranged as Lo give a siriale appearance.

Biology. TheNew Zealand species has beenreared from
Nipaecoccus aurilanatus (Maskell) on Araucaria excelsa.
Elsewhere reared from various Homoptera and Diptera.

Remarks.
1976).
World status: fifteen specics; probably cosmopolitan,
but apparently not yetrecorded from Africa.
New Zealand: one undetermined species.

Taxonomy: Rozanov (1965}, Hayat (1970,

Genus Signiphora Ashmead
Figures 75-77

Signiphora Ashmead, 1880: 19-30. Type species Sig-
niphora flavopalliata Ashmead, 1880; U, S, A,

Diagnosis. Female. Rody dorsally quite flar; length about
0.4-0.7 mm. Colour varying lror entirely vellow o en-
tirely black. Head hypognathous; occipital margin more or
less sharp; mandible bidentate; antennal scrobes distinct,
but usually not deeply impressed; antennal flagellum 4-
segmented, with 3 anclli and a 1-segmented clava or with
a single anellus, 2-scgmented funicle, and 1-segmentad
clava. Pronotum much wider than long. Wings hyaline or
infuscate. Forewing stigmal vein distinct from marginal

. vein. Hindwing withoult a discal cilium, parallel-sided in

distal hall; marginal fringe usually as long as wing width or
longer. Middle tibial spur with 4 tecth (Fig. 77).

Male, Length about 0.4-0.7 mm. Similar in general
appearance to female; MMagellum 4-segmented, with either
3 anelli or 1 ancellus plus 2 funicle segmenits and a fong,
unsegmented clava about as long as that in female.

Biology. The New Zeuland species are associated with
diaspidid scales (Homopiera: Diaspididae), as follows:

= S. flavopalliaia Ashmead — reared from Aonidiella aur-
antif (Maskell);
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* S. merceti Malenotti — reared from Hemiberlesia rapax
(Comstock}.

Elscwhere associated with Aleyrodidse, Diaspididae,
Coccidae, and Pscudococeidae.

Remarks.

(1973).
World status: forty-three specics; cosmopolitan,
New Zealand: two species (sce above).

Taxonomy: Rozanov (1965), Quezada et al.

_@_—.

Family TORYMIDAE
Fig. 4, 11, 78-83

Disgnosls. Generally elongate specics, usually quite
smooth and not strongly sculprored; length about 1.1-7.5
mm {excluding ovipositor). Colour often blue or green,
highly metallic. Anterna 13-scgmented, usually with 1
anellus, rarely with 2 or 3, Mesoscutum with notauli com-
plete, deeply impressed; prepectus large, clearly visible as
a tdangular sclerite between pronotum and mescopleuron.
Wings fully developed; forewing almost always with a
long marginal vein and short stigmal and postmarginal
veins; uncus of stigmal vein nearly touching postmarginal
vein. Hind coxa elongate {excepl in Megastigminae), at
least about twice as long as forecoxa; hind femur some-
times strongly expandcd, with ventral teeth; tarsi S-scg-
mented. Gaster never broadly attached to propodeum,
oceasionally distinctdy petiolate; ovipositor with very few
exceptions clearly exserted, often very strongly so.

Biology. Torymids are either phytophagous or parasitic
in habit. The phytophages develop in the endosperm of
seeds of varicus plants; e.g., species of Megastigmus
Swederus (see Hussey 1955, 1957). Most species of Tory-
minae, many Monodontomerinac, and a few Megastig-
minae are primary ectoparasitoids of the immature stages
of gall-inhabiting insects. Some species of Torymus that
oviposit into cynipid galls do not develop as parasiloids,
butdevelop on the gall tissue {Askew 19614, 1965). Notall
parasitic wrymids attack the inhabilanis of galls. A few
torymid species may be celophagous hyperparasitoids of
beetle larvae via a chalcid primary parasitoid (Pamell
1964}, while others may be ectoparasitoids of the larvac of
aculeate Hymenoplera (Eves 1970, Danks 1971). Species
of the tribe Podagrionini are primary parasitoids in mantid
oothecae. Females of at least one species of this tribe have
been noted clinging to the hindwings of the adult female
mantid. This ensures that they reach the depoesited eggs of
the mantd before the froth hardens (Rordage 1913). A few
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species are known te be hyperparasitoids of the pupae of
Lepidoptera via tachinids or ichneumonids,

Torymids laykidney-shaped to very elongate ovoid eggs
in, on, or near to the food source (Askew 1966, Skrzyp-
crynska 1978). The eggs ol Monodontomerus bear numer-
ous minute recurved spines. The larvae are simple, and
their cuticle bears setae which are mostL conspicuous in
parasitic. specics (Varley 1937, Danks 1971, Askew &
Ruse 1974) bul inconspicuous in phylophagous species
{Hussey 1935, Askew 1966). The female pupa has the
ovipositor cxternally visible and bent over its dorsum
(Skrzypezynska 1978).

Remarks. The family Torymidae comprises about 1500
species placed in aboul 110 genera. Three subfamilics are
recogniscd, all of which — Toryminae, Monodontomeri-
nae, and Megastigminae — occur in Now Zealand. About
twelve specics in six genera arc represented in New Zea-
land.

KEY TO GENERA OF TORYMIDAE
KNOWN FROM NEW ZEALAND

1 Forewingstigmal veinnoticeably entarged, much deeper

than width of stigmaticus (Fig. 79); body not metaliic but
vellow with brown markings

-.. (p. 40) .. Megastigminae: Megastigmus

—Forewing with stigmaticus ol more normal proportions,

only slightly deeper than width of stigmal vein itscif; body

metallic green, blue, or purple w2

2(1) Mesepimeron with posterior margin distinctly in-
cised (Fig. 4} ... (p.41) .. Toryminae: Torymus
—Mesepimeron with posterior marginmore or less straight,
not incised ... Monodontomerinae .. 3

3(2) Hind femur distinctly swollen, with a row of (ceth
ventrally (Fig. 81) ... Podagrionini .. 4
—Hind femur not distinetly swollen, with at most only 1
tooth ventrally (Fig. 72) ... Monodontomerini .. §

4(3) Antenna with 1st flagellar segment at least about as
long as wide (Fig. 80) . (p. 40) .. Pachytomoides
—Amenna with 1st flagellar scgment anelliform (Fig. 81}

... {p. 41} .. Podagrion

5(3) Forewing marginal vein al most about half as long
as costal cell (Fig. 81); occiput without a horseshoe-like
carina above [oramen w (p. 40) .. Liodontomerus
—Forewing marginal vein at leastnearly as leng as costal
cell (Fig. 82); occiput with a horseshoe-like carina above
foramen . {p. 41) .. Torymoides



Genus Liodontomerus Gahan
Figure 78
Liodontomerus Gahan, 1914: 159. Type specics Liodon-
tomerus perplexus Gahan, 1914; US A,

Diagnosis. Female.Length (excluding ovipusitor) about
1.0-3.5 mm. Head and thorax shining metallic green,
bronze-green, or blue-green, occasionally velvely, never
marked with yellow in part. Qccipital margin with or
without a horseshoe-shaped carina above foramen; ani-
crma usually with 2 anelli; clava without a hyaline apical
process. Scutellum without a cross-furrow posteriorly;
hind margin of mesepimeron straight. Forewing marginal
vein about half as long as costal cell (Fig. 77, <f. Fig. 72);
hind lemur not swollen or wothed. Gaster with 1st tergite
usually excised medially; ovipositor about as long as
gaster.

Male. Length about 1.0-2.0 mm. Generally very similar
to female except for structure of gaster.

Biology. The New Zealand species, L. {ongfelfowi Gir-
ault, has been rearcd as a parasitoid of Bruchophagus
gibbus feeding in seeds of red clover (Frifolium repens).
Elsewherc known as parasitolds of various Bruchophagus
spocies phytophagous in {ruit seeds.

Remarks. Taxonomy: Szelenyi (1959).
World status: thirty-two species; cosmopelitan.
New Zealand: one species (see above).

Genus Megastigmus Dalman
Figure 79

Megastigmus Dalman, 1820:178. Type specics Plergmalus
bipunctatus Swederus, 1795; Sweden.

Diagnasis. Female. Length{excluding ovipositer) about
1.5-7.00 mm. Body characteristically hunched in dead
individuals, with the head ncarly touching the forecoxac.
Coloration notmally yvellowish with brown markings, not
metallic, but species with a partly metallic head or thorax
are known. Oceiput with a horseshoe-shaped carina above
foramen; antenna with only a single ancllus. Forewing
stigmal vein conspicuously cnlarged at apex (Fig. 79),
Hind coxa only slightly longer than forecoxa; hind femur
not enlarged, withoul teeth. Exserted part of ovipositor
varying from much shorter than gaster lo considerably
longer.

Male. Length 1.5-6.0mm. Generally of similar appear-
ance 1o female except for struclure of gaster.

Biofogy. The New Zealand species have the following
host associations:

* M. aculearus Swederus —developing in seeds of briarrose
(Rosa rubiginosa);

« M. spermotrophius Wachtl—developing in sceds of douglas
fir (Pseudotsuga menziesiiy;

+ M.sp.indet, —aparasitoid of the pupa ol Procecidochares
wlilis Stone (Diptera: Trypetidae) inside galls on Mexican
devil weed (Eupatorium adenophorum).

Elsewhere mainly phytophagous in the endosperm of vari-
ous seeds, especially of conifers and Rosaceac.

Remarks. Taxonomy: Boucek (1970).

World status: 115 species; cosmopolitan,

New Zealand: three species, one undetermined and two
identificd (see above).

Genus Pachytomoides Girault
Figure 80

Pachytomoides Girault, 1913b: 143, Type species Pachyto-
moides miras Giraolt, 1913; Australia.

Diagnosis.  Female. Length (excluding oviposilor) about
3-5mm. Rody generally dark metallic green. Anlenna with
the single anellus aboul as long as wide; clavalarge, atleast
aboul as Tong as the 4 preceding segments combined, 1-
segmenied, or 3-segmented with the sepla incomplete,
Groove between mesopleuron and metapleuren virtually
straight; metasicenum with 2, sometimes interropted, sub-
median carinac. Forewing marginal veln much longer than
stigmal; hind coxa longer than hind femur. Hind-coxal
cavities separaled at narrowest point by a smooth, darkly
sclerotised arca less than the diameter of a cavity; hind
femur distinctly swollen, with aventral row of strony teeth;
apex of hind tibia produced inio a distinet, triangular spine.
Giaster narrow at attachment with propodeum; ovipositor
usually as long as body or longer.

Male. Length about 34 mm. Generally similar to fe-
male excepl In struclure of gaster,

Biology. TheNew Zealand species has been reared from
vothecae of Orthodera ministraiis Fabricius (Phasmida:
Mantidac), So far asisknown, all species are parasileids of
mantid eggs.

Remarks. Taxonomy: Habu {1962); Grissell & Good-
pasture (1981).

World status: eighteen species; circumtropical.

New Zealand: one undetermined species.
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Genus Podagrion Spinola
Figure 81

Podagrion Spinola, 1811: 147. Type species Podagrion
splendens Spincla, 1811; Central Europe.

Diagnosis. Female, Length (excluding oviposilor) about
2—-4mm. Body generally dark metallic green. Antenna with
the single anellus strongly transverse; clava often as long
as or longer than the 4 preceding segments combined, but
sometimes shorter, varying fromrelatively slender 1o large
and broad, 1- or 3-segmented, somelimes with sutures in-
complete, Groove between mesopleuren and metapleuron
virtally straight; metlasiernum with a single submedian
carina. Forewing marginal vein much longer than stigmal
vein. Hindcoxal cavities separated at narrowest point by a
reticulate, darkly sclerotised area subequal to the diameter
ol a cavily; hind coxa longer than hind femur; femur
distinetly swollen, with a ventral row of strong teeth; apex
of hind tibia produced inwo a distinet, triangular spine.
Gaster narrow al attachment with propodeum; ovipositor
usually as leng as body or longer, sometimes shorter.

Male. Length about 1,7-4.0 mm. Generally similar to
female, except for structurc of gaster.

Biology. TheNew Zealand specics has beenreared from
oothecae of Orthodera ministralis Fabricivs (Phasmida:
Mantidae). Elsewherc known only as parasitoids of mantid
cpgs, At least one species is phoretic on the adult female
mantid, clinging to 1is hind wings in order to gain access o
recently deposited cothecae before the case hardens (Bord-
age 1913).

Remarks. Taxonorny: Habu (1962), Grissell & Good-
pasture (1981).

World status: alitllc over 10{ described species; cosmo-
politan,

New Zealand: one undelermined species (see above).

Genus Torymoides Walker
Figure 82

Torymoides Walker, 1871; 37-38. Type species Tory-
moides amabilis Walker, 1871; Sri Lanka,

Diagnosis. Female. Length (excluding ovipositor) about
1.5-3.0mm. Head and thorax metallic green or blue. Ocel-
put with a horseshoe-like carina shove foramen; antenna
with 2 transverse anelli, the 2nd often larger than the 1st.
Notaular lines complete, reaching hind margin of meso-
scuturm; scutellum without a cross-furrow posteriorly;
posterior margin of mesepimeron straight {Fig. 82); pro-
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podeum with at most only 1 median longitudinal carina,
usuallymorcor less smooth. Forewing marginal vein aboul
as Iong as costal cell; stigmal vein exiremely short, with
uncus notenlarged. Hind femur not swollen, without teeth.
Gaster not petiolate; hind margin of 1st tergite medially
incised; exserted part of ovipositor vsually atleast as long
as gaster,

Male. Length 1.5-2.0 mm. Generally similar o female
except for structure of gaster and slightly stouter antennac.

Biology. Onespecies,T. antipoda (Kirby), is a parasitoid
of the larvae of an unidentified gall-forming cecidomyiid
{Diptera: Cecidomyiidae) on Carmichaelia sp. Other, as
yetunidentified and probably endemic, New Zealand species
have been reared from cecidomyiid galls on the shoot tips
and buds of a number of native plants, including Hebe,
Carpodetus, Carmichaelia, Podacarpus, and Coprosma.
Elscwhere known as parasitoids of gall-forming
cecidomyids.

Remarks.
tan.

New Zealand: probably at least five species, butonly one
identified (see above).

World stains: over thirty species; cosmopoli-

Genus Torymus Dalman
Figures 4, 11, 83
Torymus Dalman, 1820: 135. Type specics Ichneumon
bedeguaris Linnaeus, 1758; Sweden.

Diagnosis. Female. Length (excluding ovipositor) 2.0-
6.0 mm. Body generally metallic blue, green, or purple.
Occiput with a horseshoe-shaped carina above foramen;
antenna usually with only asingle ancllus, butoccasionally
with 2. Posterior margin of mesepistemum distinctly in-
cised. Apex of stigmal vein not conspicuously swollen.
Hind femur not swollen, without veniral teeth. Gaster not
petiolate; ovipositor usually al least as long as gaster.

Male. Length 1.5-4.5 mm. Generally as for female
except for structure of gaster.

Biology. The single New Zealand species, 1. varians
(Walker), a native of Europe, develops on the endosperm
of seeds of Crataegus oxvacantha (hawthom), C. crusgalll,
and C. monogyna. Elsewhere largely parasitoids of gall-
[orming Hymenoptera and Diptera.

Remarks. Taxonomy: Askew (1961c¢), Grissell (1976).
World status: about 500 species; cosmopolitan.
New Zealand: one non-native species (scc above).



Family TRICHOGRAMMATIDAE
Figures 84-121

Diagnosis. Minule 10 very small, squat 1o elongate in-
scets; excluding ovipesitor about 0.2--1.2 mm long, includ-
ng oviposilor up to 1.8 mm. Body colour varying from
yellow or orange to dark brown, never metallic. Antenna
5-9-segmented, including 1 or 2 anelli; funicle with not
more than 2 segments, often ring-like; clava 1-5-seg-
mented; female antenna normally with short setae; male
antenna usuvally with whorls of long sctac. Thorax with
pronotum very short, in dorsal view hardly visible behind
head; notauli complete. Wings usually fully developed;
fully developed forewing with marginal vein varying from
almost absent Lo quile elongate, sometimes enormously
swallery; stigmal vein varying from elongate o short and
sessile; postmarginal vein absent; discal setae frequently
arranged in distmet radiating rows. Tarsi 3-scgmented.
Gaster sessile; ovipositor varying from hidden 1o well
exscrted.

Bivlogy. Trichogrammatids are primary, solitary or greg-
artous endoparasiioids of the eggs of other insects, notably
Thysanoptera, Hemiptlera, Lepidoplera, Coleoptera, Hym-
enoptera, and Diptera.

Many species ol trichogrammatid oviposit directly into
more or less exposed hosteggs, and somemay even attempl
to ovipositinto anything the same size and shape as anegg,
e.g., dried globules of sap, A few trichogrammatids para-
sitise the eggs of aquaticinscets, such as Dytiscidac (Coleo-
plera), Notonectidae (Hemiptera), or Odonata, while the
egg is beneath the surface of the water. These aquatic
species - e.g., Prestwichia aquatica Lubbock and Hydro-
philita aguivolans (Matheson & Crosby) - search [or hosts
by swimming under water (Lubbock 1864, Matheson &
Crosby 1912, Henriksen 1922}, A number of ather tricho-
grarmmatids arc phoretic. For example, in some species the
adults attach themselves to adult tettigoniids (Orthoptera)
io gain access tw freshly laid eggs (Ferritre 1926).

The egg is at Jeast slightly elongate, and is sometimes
expanded cenirally with both ends smoothly rounded
(Flanders 1937), or there may be a peduncle ar onc end
(Silvestri 1916, Bakkendorf 1934). The first-instar larva is
usually either sacciform (e.g., Chaetostricha, Tricho-
gramma) or mymariform (e.g., Popopoea) (for explana-
tion of terms, see under Mymaridae, p. 35). Some species
have an additional curved, pre-apical, spine-like process
(e.g., Ophioneurus). The mature larva is generally robust,
distinetly segmented and without integumental spines or
setae. There is apparently no tracheal sysiem, Pupation
takes place within the remains of the host cgg, the adult
parasitoid emerging by biting a hole in the chorion.

Several species of Trichogramma and other genera are
frequently used in the biological conirol of lepidopierous
insect pests in areas such as China, Russia, India, and
Central and North America. Most species utilised are
muass-reared, o be released in huge numbers early in the
season in an effort to control the pest specics before its
numbers build up to a level ar which damage becomes of
cconomic significance.

Remarks. Trchegrammatids are a cosmopolitan family
comprising over 300 species in 74 genera. Most genceraarc
keyed by Doult & Viggiani (1968). The family is normally
divided into the sublamilies Trichogrammatinaz and Lattro-
merinac; both occur in New Zealand, being represanted by
thirly-six species in eleven genera.

KEY TO GENERA OF TRICHOGRAMMATIDAE

KNOWN FROM NEW ZEALAND

1 Femates w2

—Males .14
Females
2(1) Apterousor brachyplerous, wings notreaching apex
of gaster 3
—Wings normally developed, reaching or excoeding apex
of gaster .. 4

3(2) Antennal funicle 1-segmented, clava 3-segmented
(Fig. 98) . (p. 43) .. Oligosita
—Antennal funicle 2-segmented with a ‘connate seg-
ment’, clava l-segmented (Fig. 105, 111)

- (p.45) . Trichogramma

4(2) Forewing narrow, at least 7x as long as its greatest
width; marginal fringe more than 4x as wide as disc; disc
hare {Fig. 94) or with a single row of sclac extending from
stigmal vein (Fig. 96). Minute species not exceeding .25
mm in Jength - (p.45) . Megaphragma
—Forewing not more than 3x as long as its greates| width;
marginal fringe less than 4x as wide as disc; discal sclae
rclatively dense, sometimes arranged in radiating lines,
Species longer than (.25 mm .5

5{4) Flagellum not divided into funicle and clava ... 6
—Flagellum clearly divided into funicle and clava ... 7

6(5) Flagellum 2-segmented or obscurely 3-segmented,
preceded by asingle anellus and a ‘conmate segment’ (Fig,
86); forewing venation reaching only one-third along wing
(Fig. 84); hypopygivm not extended

.. (p.44) .. Aphelinvidea
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—Flagellum 5-segmented, preceded by 2 anclli, the 2nd
closely appressed to base of flageltam (Fig. 92); lorewing
venation extending halfway along wing (Fig. 91); hypo-
pygium distinctly extended ... (p.44) .. Lathromeris

F(3) Funicle 1-segmented .8
—Funicle 2-segmented .. 9

8(7) Antcnna with 1 anellus; clava3-segmentad (Fig. 98)
o (p.45) . Oligosita
—Artenna with 2 anclli; clava obscurely 2-segmented

(Fig. 122) . (p.47) .. Zelogramma

97 Clava 3-segmented, sumelimes obscurcly so ... 10
—Llava 1- or 2-segmented .11

19) Thorax with a distinct median, dorsal sulcus (Fig.
90); clava obscurely 3-segmented and well separated from
funicle by a narrow stalk (Fig. 88); forewing venalion
relatively short, hardly reaching more than one-third along
wing (Fig. 87); stigmal vein clearly shorter than marginal
vein, sessile o (p.44) . Brachyia
—Thorax without a median dorsal sulcus; clava distinetly
3-segmented, less clearly scparated from funicle (Fig.
120); lorewing venation nearly reaching halfway along
wing (Fig. 118); stigmal vein relatively long and slender,
about as long as marginal vein - (p. 47) . Ufens

11(9) Clava 2-segmented (Fig. 116)
o (p. 48) .. Trichogrammatomyia
—Clava 1-scgmenied w12

12(11)y Forewing marginal and stigmal veins not forming
a smooth, sigmoidal curve; apex of marginal vein square
{Fig. 101} ... (p.45) .. Pseudogrammina
—PForewing marginal and stigmal veins forming a more or
less smooth, sigmeidal curve; apex of marginal vein indis-
tinet, oblique (Fig. 110, 113) .13

13(12) Veintrack RS1, from stigmal vein, present (Fig.
110) ... {p. 45} .. Trichogramma
—Vein track R81 absent (Fig. 113)

. {p. 48) .. Trichogrammateidea

Males

14(1) Apterous or brachypterous, wings not reaching
apex of gasier .. 15
—Wings normal, exceading apex of gaster .. 16

15(14) Flagellum 4-segmented with a 1-segmented fun-
icle and 3-segmented clava -. (p. 453) ., Oligosita
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—Flagellum 1-scgmented [with ‘connale segment’]
. (p. 45) .. Trichogramma

16{14) FPForewing narrow, at least 7X as long as s great-
est width; marginal fringe more than 4x as long as width of
wing (as in Fig. 88, 90) . (p. 45) .. Megaphragma
—Forewing not more than 4X as long as its greatest width;
margingl fringe not longer than width of wing .17

17(16) Forcwing al least a liltle more than 3x as long
as its greatest width; discal selac sparse, never distinctly
arrranged inradiating lines or vein racks; marginal fringe
about as long as width of wing (as in Fig. 99); anterna with
a 1-segmented funicle and 3-segmented clava

.. {p.45) .. Oligosita
—Forewing atmost 3x as long as its greatest width; discal
sctae relatively dense, often arranged in radiating lines or
vein tracks; marginal [ringe less than hall as long as
maximum wing width; combinatons of flagellar segments
not as in altermate .. 18

18{17) Forewing stigmal vein relatively short and ses-
sile; apex of venation hardly reaching more than one-third
along wing .19
—Forewing stigmal vein relatively long and petiolate;
apex of venation at least reaching nearly halfway along
wing .20

19(18) Forewmg about 3X as long as wide, apically
rounded (as in Fig. 78); thorax dorsally without a median
sulcus ... (p.44) .. Aphelinoidea
—-Forewing about twice as long as wide, apically more or
less truncate {as in Fig. 98); thorax dorsally with a median
suleus (as in Fig. 90) . {p.44) .. Brachyia

20¢18) Forewing with parastigma not conspicucusly en-
larged, hardly wider than submarginal vein (as in Fig. 101,
104, 110) .21
—Forewing with parastigma conspicuously enlarged, tri-
angular, clearly much broader than submarginal vein {asin

Fig. 117,118, 121) .. 23

2%(20) Forewing marginal and stigmal veins not forming
a smooth, sigmoidel curve; apex of marginal vein square
{as in Fig. 101) . (p-45) .. Pseudogrammina
—Forewing marginal and stigmal veins forming a more or
less smooth, sigmoidal curve; apex of marginal vein indis-
tinct or oblique (as in Fig. 104, 110} .22

22(21) Setae of vein track RS1 as in Fig. 98; marginal
setae about one-sixth as long as width of dise; antennal
Hagellum scgmentation varied — either clearly (Fig. 106,



107, 112) or obscurely (Fig. 108)3-segmented, ornot seg-
mented (Fig. 109) . (p. 45} .. Trichogramma
—No setae on vein track RS1 (Fig. 110); marginal setae
nearly one-third as long as width of disc; antennal flagel-
lum differentiated into 2-segmented funicle and 3-segmen-
led clava (Fig, 115) ... (p. 46) .. Trichogrammatoidea

23(21y Flagellum, in addilion 1o normal setae, bearing
several long spines each longer than entire flagellum (Fig.
124) . (p. A7) .. Zelogramma
—-Flagellum bearing no long spines but only setae of
varying length, though all clearly much shorter than flag-
ellum (Fig. 113) .24

24(23) Clava 3-segmented; forewing with apex of mar-
ginal vein square {as in Fig, 117)
- {p. 46) .. Trichogrammatomyia
—Clava with avery small, terminal 4th segment; forewing
with apex of marginal vein obligue (Fig, 119)
e (p. 47 . Ufens

Genus Aphelinoidea Girault
Figures 84-86

Aphelinoidea Girault, 1911: 2-4. Type species Aphelinoi-
dea semifuscipennis Girault, 1911; U.S.A.

Diagnosis.,  Female. Length (excluding ovipositor)
0.4-0.9 mm. Antenna with 1 or 2 anelli; funicle absent;
clava elongate, 2- or 3-segmented. Forewing usually hyal-
ine but occasionally with an infuscate pattern, about 3x as
long as wide; venation short, reaching to about one-third
along wing; marginal vein reaching anterior wing margin;
stigmal vein very short, sessile; discal sctac relatively
dense, not arranged in distinet lines; no distinet clusters or
rufts of setae beneath venation; disc without an oblique,
bare arca [rom stigmal vein towards base of wing; marginal
fringe varying from very short 1o a little over one-third as
long as width of wing. Gaster sometimes elongale, with an
exserted ovipositor.

Male. Length about 0.4-0.7 mm. Except for genitalia
and slightly smaller size, generally very similar in appear-
ance o female,

Biology. Unkmown;elsewhererecorded asparasitoids of
the eggs of Cicadellidac. :

Remarks. Taxonomy: Girault (1918}, Doutt & Viggiani
(1968).

World stalus: thirty species; probably cosmopolitan,
although not yet recorded from Africa.

New Zealand: five species, all undetermined.

Genus Brachyia Strand
Figures 87-90

Brachyia Strand, 1926: 52. Type species Brachygramma
bictavatwm Giranlt, 1912; Australia.

Diagnosis. Female, Length about ¢.7-).8 mm. Anten-
nal flagellum with a single ancllus, 2 transverse, closely
appressed (unicle scgments, and a 3-segmented clava;
cornnection between funicle and clava stalk-like. Dorsum
of thorax with a well defined median suleus. Forewing not
more than twice as long as broad, its apex somefimes
truncate; marginal vein reaching anterior Wing margin;
stigmal vein relatively short and broad; setae on dise
arranged along vein tracks; marginal fringe very short.
Ovipositor relatively short, not exserted.

Male. Length about 0.7-0.8 mm. Generally similar in
appearance Lo female, but Magellum clothed in selae about
as Jong as width of segments, and funicle segments well
separaled.

Biology. Not known.

Remurks. Taxonomy: Doutr & Viggiani (1968).
World status: two species; Australia.
New Zealand: one undescribed specics.

Genus Lathromeris Forster
Figures 91-93

Lathromeris Forster, 1856: 87, Type specics Lathromeris
scutellaris Forster, 1856; Europe.

Diagnosis. Female. Length about 0.6-1.1 mm. Anten-
nal scape subcylindrical; flagellum with 2 anefli bul no
funicle; clava 5-segmented, sometimes with an apical, Tod-
like spicule. Forewing aboul Lwice as long as broad; mar-
ginal vein about as long as costal cell, with apex truncate;
vein track R51 absent. Ovipositor varying from hardly
exserted to exserted zbout one-thitd along gaster, often
enclosed in hypopygium, which is extended into pale-
coloured lobes.

Male. Length 0.4-0.9 mm. Generally similar in appear-
ance to fernale, but smaller, and lacking apical spicule of
clava.

Biology, Unknowr;elsewhere recorded as parasitoids of
the eggs of Lepidoptera,
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Remarks. Taxonomy: Doutt & Viggiani {1968),
World status: twénty-one species; cosmopolilen.
New Zealand: iwo undetermined species.

Genus Megaphragma Timberlake
Figures 94-97

Megaphragma Timberlake, 1924: 412, Type species Mega-
phragma mymaripenne Timberlake, 1923; Hawaii.

Diagnosis. Female. Length about 0.20-0.25 mm. Ani-
enna with 1 aneltus, 1 funicle segment, and a 2-segmented
clava terminating in 2 or more apical processcs. Forewing
hyaline or basally infuscate, long, narrow, at least about 7x
as long as broad; marginal fringe very long, at least 4% as
Iong as maximum wing width; disc with at most a single
line of sctae distad of stigmal vein. Hind coxa placed
slightly anterior o middle coxa.

Male. Length sbout .20-0.25 mm. Apart from genita-
lia, generally similar in appearance to female.

Biology. Unknown;elsewhere recorded as parasitoids of
the eggs of thrips (Thysanoplera),

Remarks. Taxonomy: Ghesquitre (1939), Subba Rao
(1969).

World status: four species; cosmopolilan.

New Zealand: two undescribed species.

Genus QOligosita Walker
Figures 98, 99

Qligosita Walker, 1851: 212, Type species Oligosita col-
{ina Walker, 1851; Northern Ireland.

Diagnosis. Female. Body relatively clongalc; length
about 0.35-1.1 mm. Antenna with a single anellus, 1-
segmented funicle, und 2- or 3-segmented clava often
terminating in a rod-like projection. Wings sometimes
shortened; fully developed forcwing usually relatively
long and narrow, at least about 3X as long as broad, only
occasionally broader; marginal vein relatively long and
straight, longer than costal celi, touching anterior margin of
wing, usually about 4X aslong as stigmal vein; selae sparsc
in disc, absent basally.

Male. Length about 03508 mm. Apart from
genitalia, generally very similar to female, but usually
smaller and with gaster darker.

Biology. Unknown; elsewhere reared from eggs of his-
pid beetles, cicadellids, mirids (Homoptera), and tetti-
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goniids {Orthoptera). Also recorded from pupae of
Cecidomyiidae and Chloropidae (Dipiera).

Remarks. Taxonomy: Doutt & Viggiani (1968), Vig-
glani (1976, 1981).

World status: about 100 species; cosmopolitan,

New Zealand: three undetermined species.

Genus Pseudogrammina Ghesquiére
Figures 100-103

Pseudogramming Ghesquitre, 1946: 37], Type species
Pseudogramma fasciatiperne Giraull, 1912; Australia.

Diagnosis. Female. Body short, compact; length aboul
0.30-0.50 mm. Antenna with a smgle mellus lacking a
dorsal spine, a 2-segmented funicle, and a solid clava.
Scutellum with or withoul a median sulcus. Forewing
about Lwice as long as broad, beneath venation infuscate
and of leathery appearance; parastigma hardly swollen;
marginal vein much shorter than costal cell, wuching
anterior wing margin, squarely truncate at apex and bear-
ing a pair of very long setac; selac on disc not very dense
i distal half of wing, but sometimes arranged in distinet
lines; vein track RS1 absent; marginal fringe longer than
one-quarter of wing width.

Male. Length about 0.3-0.5 mm. Generally similar in
appearance to female, but antenna clothed in relatively
long setae, and clava 3-segmented.

Biology. Unknown.

Remarks. TheNew Zealand species differ from the type
species in lacking the median sulcus on the sculellum (sce
Doutt & Viggiani 1968, pp. 485, 533). However, they agree
with all other characters of the genus, and therelore we
place them in Pseudogramminag. The New Zealand specics
can be separaled, in both sexes, by the extent of the
[orewing infuscation, relative density of setae in the fore-
wing disc, and coloration of the thorax, as well as genital
characters.

World stats: one described specics; Australian,

New Zealand: (hrec undescribed species.

Genus Trichogramma Westwood
Figures 104112

Trichogramma Westwood, 1833a: 444. Type specics
Trichogramma evanescens Westwood, 1833; England.

Diagnosis. Female. Body short, compact; length about



0.4-0.7 mm. Antenna with a single anellus lacking a dorsal
spine, a 2-scgmented funicle, and a solid clava. Wings
sometimes shortened; macropterous {orms with lorewing
about twice as long as broad, hyaline or infuscale, wilh
submarginal, marginal, and stigmalveinforming asmooth,
sigmoid curve; submarginal vein without an enlarged para-
stigma; marginal vein touching anterior wing margin,
relatively short, much shorter than costal cell; discal setae
relatively dense in distal half of wing, arranged in con-
spicuous lines; vein track RS1 present; marginal fringe
normally not longer than one-eighth of wing width.

Male. Length about 0.3-0.7 mm. Generally similar in
appearance to [emale, but usually noticeably darker, and
often with wings poorly developed; anlenna clothed in
relatively long setae, and with variablesegmentation, usually
with asolid clava and no funicle, but endemicNew Zeadand
specles may have a 2-segmented funicle and solid clava (as
in T. funiculatum Carver, Fig. 109).

Biology. T.funiculatumCarveriscommon, and has been
reared from Epiphvas postvittana (Walker), Cydia pomo-
nedla (Linnacus), Planotortrix excessana (Walker), and
Ctenopseustis obliquana (Walker) {all Tortricidae). The
undetermined New Zealand specics have beenteared [rom
eggs of various tortricids, nocmids, and occophorids.

Extralimital species are all parasitoids of the eggs of
Lepidoptera, although a few have been recorded [rom cggs
of Cicadellidae (Homoptera), Cimbicidac (Hymenoptera),
and various Coleoplera and Diprera, Several species are of
importance in the atlempled control o[ lepidoplerous pests
of graminacecus and other crops in several countrics, c.g.,
U.5.8.R., China, India, Mexico.

Remarks, Taxonomy: Doutt & Yiggiani (1968), Nagar-
katti & Nagaraja (1971), Nagaraja & Nagarkatti (1973),
Nagaraja (1973), Qaunan et af. (1982), Voegele & Pin-
tureau (1982).

World stams: about 100 species; cosmopolitan.

New Zealand: T. funiculatum, plus at least fiftcen unde-
termined, mostly probably undescribed species.

Genus Trichogrammatoidea Girault
Figures 113-115

Trichogrammaioidea Girault, 1911: 13. Type species
Chaetosticha nana Zehntner, 1896; Java.

Diagnosis. Female. Body short, compacy; length about
0.4-0.6 mm. Antenna with a single ancllus lacking a dorsal
spine, a2-segmented funicle, and asolid clava. Wings fully
developed; forewing at least lightly infuscate basally,

about twice as long as broad; submarginal, marginal, and
stigmal veins forming a smooth, sigmoid curve; submargi-
nal vein withou! an enlarged parastigma; marginal vein
wouching anicrior wing margin, relatively short, much
shorter than costal cell; discal setae relatively dense in
distal hall of wing, arranged in conspicuous lines; véin
track RS1 absent; marginal fringe normally longer than
one-fifth of wing width.

Male. Length about (. 15-0.5 mm. Generally similar in
appearance to female, but usually noticeably darker, and
wings often poorly developed or more or less absent;
antenna clothed with relatively long setae; funicle 2-seg-
mented; clava 3-scgmented, bul occasionally segmenta-
tion indistinet.

Biology. Tn New Zeuland, T. bactrae has been teared
from eggs of Epiphvyas postvittana (Walker) (Toriricidazg).
Other, unidemilied material has been reared [Tom eggs of
Chrysodeixis eriosoma (Doubleday) (Noctidae), {felico-
verpa armigera (Hithner) (Noctuidae), Sceliodes cordalis
(Douleday) (Pyralidac), and Planatortrix excessana {Wal-
ker} (Tortricidae).

Remarks. Taxonomy: Doutt & Viggiani (1968), Naga-
Taja {1979).

World status: twenty species; cosmopolitan.

New Zealand: two species, onedelermined as T. bartrae
Nagaraja (sec above).

Genus Trichogrammatomyia Girault
Figures 116, 117

Trichogrammatomyia Girault, 1916: 268. Type species
Trichogrammatomyia toririciy Girault, 1916; Canada.

Diagnosis. Female. Length about (.5-0.6 mmi. Antenna
with a single anellus, a 2-segmented {unicle, and a 2-
segmented clava. Forewing hyaline or basally infuscate;
parastigma swollen; marginal ven shorter than coslal cell,
louching anterior wing margin, ils apex obliguely truncate;
discal sclae distad of apex of venation relatively sparse,
some of them amranged more or less in lines. Ovipositor
relatively short, not or hardly exserted.

Male (not yet known in New Zealand). Length about .5
mm. Similar in appearance to female, but antenna clothed
in relatively long setae and with clava 3-segmented.

Biology. Unknowr; T tortricis Girault has been reared
from the eggs of Tortricidae (Lepidoptera) in Canada.

Remarks. Taxonomy: Doult & Viggiani (1968).
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World status: one specics; Nearctic.
New Zealand: onc undescribed species.

Genus Ufens Girault
Figures 118-120

Ufens Giravlt, 1911: 32. Type species Trichogramma
nigrum Ashmead, 1888h; U.S.A.

Diagnosis. Female. Length {excluding ovipositor) about
0.5-0.9 mm. Maxillary palpi 1-segmented. Anlerma with 1
or 2 anelli, 2 transverse or subguadrate [unicle segments
broadly joined with an oblique division, and a 3-segmented
clava, Forewing hyaline, not morte than about twice as long
as broad, mostly almost squarely truncale apically; para-
stigma swollen; marginal vein shorter than costal cell,
touching anterior wing margin, ils apex squarely truncate;
discal setae moderately dense, arranged along vein tracks
distad of apex of venation. Gaster varying from short to
quite elongate; ovipesitor sometimes slightly exseried.

Male. Length about 8.5-0.7 nium. Similar in appearance
to female, but antenma clothed in whorls of long setac, and
clava with a small, obscure, terminal 4th segment.

Biology. Unknown;clsewhererecorded as parasitoids of
the cggs of Cicadellidac (Homopiera).

Remarks. Taxonomy: Giravlt (1918), Nowicki (1933),
Doutt & Viggiani (1968).

World status: sixicen specics; cosmopolitan.

New Zealand: two undetermined species.

Zelogramma hew genus
Figures 121-125

Type species Zelogramma maculalum new species.

Female. Body fairly short and compact.

Hiap. Mandibles with 3 acute teeth, the Jowest slightly
the longest. Maxillary palpi 2-segmented. Antenna with 1
anellus, 2 anclliform funicle segments, 1 elongate funicle
segment, and a 2-segmented clava with a short apical
projection; sulurc scparating scgments of clava strongly
invaginate on ouler surface; longitudinal sensilla promi-
nent on clava and 3rd funicle segment.

THORAX. Scutellum about as long as broad, withoul a
median sulcus but with 2 pairs of subequal setae, Forewing
about twicc as long as broad, in(uscate in basal half or so;
marginal vein touching anterior wing margin, about one-
third as long as costal cell; parastigma strongly expanded;
costal cell with a line of setae dorsally in distal hall;

47~

marginal vein apically truncate; stigmal vein forming an
angle of very nearly 90°; discal setae moderately dense,
some arranged in Hines along vein tracks; vein track RS1
more or less indicated; marginal fringe less thanone-eighth
as long as wing width. Hndwing about 5x as long as broad;
marginal fringe alittle shorter than maximum wing width.

GASTER about as long as therax. Ovipoesitoer long, more
or less extending 1o base of gaster, exserted, the exserted
part ncarly hall as long as gaster or about half as long as
middle tibia.

Male. Essentially similarto [emale, differing only as fol-
lows. Antenna interpreted here as consisting of scape,
pedicel, asingle ancllus, and a 5-segmented clava of which
the st segmentis more or less anelliform; clavasupporting
scveral elongate, spine-like structures apparently derived
from grossly elongale longitudinal sensilla. Forewing seta-
tion relatively sparse; marginal fringe a linle longer. Geni-
talia similar to those of other richogrammarid males, with
fairly clongate digiti and parameres; digit a littte longer
than parameres, cach with a pair of apical teeth.

Remarks. Zelogramma appears w be closest to Para-
chaetostricha Lin, butdiffers in the structure of the antenna
(Parachaetostricha: female with two subquadrate funicle
segments and & three-scgmented clava; male with a six-
segmented flagellum and normal longitudinal sensitla)and
forewing (Parachaetosiricha: stigmal vein [orming an
angle of notmore than 45° with anterior wing margin; vein
track RS1 absent).
Only a single species is known.

Zelogramma maculatum new species
Figures 121--125

Female. Lengthrange (excluding ovipositor) 0.46-0.63
mm (n=21); holotype about (.54 mm. Generally very dark
brown, almost black, with slight bluish refleclions; anten-
nae dark brown; forewing infuscate in basal half (Fig. 121),
hindwing lightly infuscate in basal half; legs concolorous
with body, but basal tarsal segments testaccous ycllow;
ovipositor sheaths cencolorous with body.

HEAD. Frontovertex about half of head width, with
shallow, ransversely elongale, shagreened sculpture be-
coming more or less longitudinally clongate on lower parts
of face and on genae. Antennal toruli with upper margin
more or less level with lower eye margin, separaied from
each other and from mouth margin by about their own
length; scape about (hree-quarters as long as width of
frontoverlex; proportions of antennal segments as i Fig.
122,



TrorAX. Mesoscutum with very shallow, reticulate
sculpture, posteriorly becoming mere clongate and similar
to that of scurellum, which is reticulate-striate; setac on
disc of mesoscutum and scutellum subequal in length;
setae on axillae nearly as long as those on scutellum;
placoid sensillae situated in anterior third of scutellum.
Forewiny, Fig. 121.

GasTER. Exserled part of ovipositor about one-third as
long as muiddle tibia. Relative lengths (holotype): oviposi-
tor 75, gonostylus 20 [middle thia 45].

Male. Length about(.38 mm (a=1}. Generally similar fo
female, but smaller. Anlenna, Fig. 124. Genitalia, Fig. 125.
Forewmg marginal fringe about onc-fifth ol wing width;
hindwing abour 6x as long as broad, hardly infuscate.
Relative lengths: middle tibia 63, acdeagus 70.

Type data. Holotype: female, AK, Birkenhead, Mal-
aise rap in second growth bush, November 1980, J.F.
Longworth (NZAC).

Puaratypes (20 females, 1 male) from the following loe-
alitics: ND — Waipoua State Forest; AK — Birkenhead,
Huia, Lynfield; MC — Banks Penmsula (Price's Valley).

Material examined. Type series only (New Zealand
Arthropod Collection, DSIR, Auckland; British Muscum
(Namral History), London; United Stales National Mus-
cum of Natural History, Washingtlon D.C.; University of
California at Riverside; Australian National Insect Collec-
tion, CSIRO, Canberra; lstitwo di Entomologia Agraria,
Portici, [raly).

ND, AK / MC.

Habitats noted: bush; edge of native bush; along stream;
forest clearing.

Adults colleeted January—April, November, December.

Biology, Unknown.

Superfamily MYMAROMMATOIDEA

Gibson (1986b) has demonstrated that the Mymarommat-
idae are very probably the sisier-group of the Chalcidoidea,
and we prefer to treat them as a separate superfamily.
Characters separaling mymaronunalds from chalcids
are: petiole two-segmenled {one-segmented in Chaleid-
oidea); membrane of forewing reticulate or cellulate (cf.
never s0); pronotum touching tegulae (cf. normally well
separated); prepectus absent (cf. present, although some-
times very reduced im some Mymuaridac); longiludinal
sensilla absent from {lagellar segments (cf. always some
present); presence of a membranous hyperoccipital region

(cf. absent); and concedled mesothoracic spiracle (cfl
exposad).

Family MYMAROMMATIDAE
Figure 126

Very small — 0.4-0.7 mm long. Similar in appearance Lo
Mymaridae. Head lenticular, consisting of 2 sclerites sepa-
rated by a hyperoceipital membranous region, without
other sutures or carinae. Mouth cavity as wide as head, with
large mandibles not mecting al midline. Antennal toruli
close together, inseried high on head, level with dorsal
margins of eves. Eyes consisting of a small number of lurge
ommatidia. Female antenna 10- or 1 1-segmented, withont
fongitudinal sensilla; malc antenna 13-segmented. Pro-
notum greatly reduced, hardly visible from above, but
propleura large; prepectus shsent; mesopleuron large;
metapleuron larger, fused with propodeum. Forewing
pedunculate, reticulate, the -wide disc usually margined
with long cilia arising {rom within membrane. Hindwing
reduced to a vein plus a vestige of membrane, or to vein
alone, terminating in wing-coupling hooks. Forewing size,
shape, and ciliation varied; one New Zealand species is
brachyplerous, another is apparently apterous. Petiole 2-
scgmented.
Represented worldwide by a single genus.

Genus Palagomymar Meunier
Figure 126

Palaeomymar Meunier, 1901: 288. Type species Mymar
duisbergi Stcin, 1877; Europe.

Diagnosis. Characlerized by the features of the family,
as above.

Biology. Unknown, but in New Zealand apparently
associated with leaf litter.

Remarks. Palaeomymar is easily recognised by thetwo-
segmented petiole, lenticular head with wide-set mandi-
bles, and antennac arising close wogether high on the head.

Taxonomy: Debauche (1948}, Doutt (1973), Yoshimoto
(1975, 1984), Valentine (1971a), Kozlov & Rasnitsyn
(1979).

World status: twelvespecies, including three fossil species
from the Upper Cretaccous.

New Zealand: P. insulare Valentine, described from the
Auckland and Antipodes islands, plus five undescribed

specics.
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