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the ormyrid clade is corroborated by the proposed morphological synapomorphy of a
foliaceous prepectus overlying the tegula base. ldentification keys to the genera of
Ormyridae and to the species of Asparagobius and Ouma are provided. Online Lucid

identification keys and images of all the species treated herein are available at:

Zoobank Registration: LSID urn:lsid:zoobank.org:pub:8811695B-EE57-4C18-A6B6-
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According to the recently revised classification of Chalcidoidea by
Burks et al. (2022) and Cruaud et al. (2024), most chalcidoid gall-
associates are placed in the families Cynipencyrtidae, Epichrysomalli-
dae, Melanosomellidae, Ormyridae and Tanaostigmatidae (Burks
et al., 2022). Together, these taxa comprise the so called ‘Gall Clade’
sensu Burks et al. (2022) and Cruaud et al. (2024). Cynipencyrtidae
contains two enigmatic species: Cynipencyrtus flavus Ishii, a parasitoid
of gall wasps (Cynipidae) (Ito & Hijii, 2000; Tachikawa, 1973, 1978),
and Cynipencyrtus indicus Singh collected from Quercus leucotricho-
phora forest (Singh, 2008). Epichrysomallidae contains 19 genera
(Burks et al., 2022) that are exclusively associated with figs (Ficus,
Moraceae) (Rasplus et al., 2003). Melanosomellidae contains 31 genera
(Burks et al., 2022), almost entirely from the Southern Hemisphere,
associated with leaf or woody galls formed on various tree families,
although the biology of most genera is unknown (Boucek, 1988).
Tanaostigmatidae contains eight genera (LaSalle, 1987) that develop
as primary gall formers, as inquilines within galls (LaSalle, 1987, 2005;
van Noort & Copeland, 2020) or as seed feeders without gall forma-
tion (Lateef et al., 1985).

Fabricius (1804) described the first species of Ormyrus West-
wood as Chalcis nitidula. Westwood (1832) described the genus
Ormyrus within Chalcididae, with O. punctiger as the type species.
Forster (1856) proposed the family Ormyridae (as Ormyroidae) for
this genus, although Ormyrus has been treated subsequently in
Ormyridae, Torymidae or Pteromalidae by different authors. In
total, eight genera and a subgenus have been synonymized with
Ormyrus (Noyes, 2019). Siphonura Nees and Periglyphus Boheman
were synonymised by von Dalla Torre (1898). Forster (1860) artifi-
cially split Ormyrus, describing two further genera based on the
number of anelli: Monobaeus Forster—one anellus, Ormyrus—two
anelli, Tribaeus Forster—three anelli. Both additional genera, along
with Cyrtosoma Perris, were subsequently synonymised with
Ormyrus by Mayr (1904). The subgenus Torymus (Chrysoideus) De
Stefani was synonymised by Risbec (1954). Wania Risbec was
synonymised by Peck (1963). Avrasyamyrus Doganlar was synony-
mised by Hanson (1992). Currently, Ormyridae includes three
genera—Ormyrus (144 species, worldwide), Ormyrulus Boucek

(1 species, India and Oman) and the monotypic Eubeckerella

Narendran (Malaysia), which was described originally in Ormyridae
but left unplaced to family by Burks et al. (2022).

Ormyrus occurs on all continents except for Antarctica and is
the most diversified genus. Where biology is known, species of
both Ormyrus and Ormyrulus are parasitoids of gall makers (Gomez
et al., 2017). Most are parasitoids of Cynipidae on Quercus and
other Fagaceae. Some are parasitoids of cynipids on Asteraceae,
Lamiaceae, Papaveraceae and Rosaceae (Askew et al., 2006), or of
chalcid wasps that develop in the syconia of fig trees (Moraceae:
Ficus) (Boucek et al., 1981), or on other plant species (Askew &
Blasco-Zumeta, 1998; Rasplus et al., 2011). Most non-
hymenopterous host records are of Cecidomyiidae (Diptera)
(Zerova & Seryogina, 2015). One of the most unusual hosts are
weevil galls (Curculionidae: Coccotorus chaoi Chen) formed in
twigs of Celtis bungeana Blume (Cannabaceae) in China (Yao &
Yang, 2004). As parasitoids of insect pests, a few species are of
economic importance. The indigenous European Ormyrus poma-
ceus (Geoffroy) (Gil-Tapetado et al., 2021) and the indigenous
North American O. labotus (Cooper & Rieske, 2011) parasitize galls
of Dryocosmus kuriphilus (Cynipidae), an introduced Chinese spe-
cies that is a serious pest of chestnut trees. In India, O. orientalis
Walker is a parasitoid of Melanagromyza obtusa (Malloch)
(Agromyzidae), which is a pest of pigeon pea (Cajanus cajan (L.)
Huth; Shanower et al., 1998), whereas Ormyrulus gibbus is a para-
sitoid of Procontarinia matteiana (Cecidomyiidae), a pest of mango
(Boucek, 1986). The biology of the monotypic Eubeckerella
remains unknown.

Recent next-generation molecular analyses, as well as morpho-
logical interpretation (Burks et al., 2022; Cruaud et al., 2024) sup-
ported relationships of the gall forming genera Asparagobius and
Hemadas with the genera Ormyrus and Ormyrulus, which resulted in
the transfer of these two genera from Ormocerinae (Pteromalidae)
to Ormyridae by Burks et al. (2022). Unfortunately, the rare genus
Eubeckerella was not included in Cruaud et al. (2024), which led
Burks et al. (2022) to exclude the genus from Ormyridae and treat
it as unplaced to family, although without explanation given for
this reclassification. The Afrotropical Asparagobius is a gall former
on Asparagus (Asparagaceae) (Mayr, 1905), whereas the Nearctic
Hemadas nubilipennis (Ashmead) is a gall former on Blueberry, Vac-

cinium angustifolium Aiton (Ericaceae) (Shorthouse et al., 1986,
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1990; West & Shorthouse, 1989). Moreover, as reported herein, an
undescribed genus has been reared as a gall-maker on Halleria
(Stilbaceae), a tree genus native to eastern and southern Africa and
to Madagascar (Gibbs Russell et al., 1987).

This conceptual expansion of Ormyridae requires a formal tax-
onomic redefinition based on current molecular, morphological and
biological knowledge. Here, we propose a phylogeny of Ormyridae
with the inclusion of outgroup genera/species belonging to mem-
bers of the ‘Gall Clade’ inferred from ultra-conserved elements
(UCEs) and their flanking regions. Based on our molecular results
and a comparative morphological character assessment, the classi-
fication of Ormyridae is revised from that of Burks et al. (2022).
The aims of this paper are (1) to circumscribe Ormyridae including
keys to subfamilies and genera and (2) to describe two new genera

belonging to Ormyridae.

MATERIALS AND METHODS
Phylogenetic inference from UCE data

We inferred relationships among 15 species of Ormyridae (two
species of which are new and described herein) belonging to four
described genera (Asparagobius, Hemadas, Ormyrus, Ormyrulus) plus
a new genus described herein, Halleriaphagus, gen. nov. Specimens
of the rare, monotypic genus Eubeckerella were not available for
inclusion in the molecular analyses. The two new species of Ouma,
gen. nov. are only represented by their holotypes and hence speci-
mens were not available for sequencing. Twenty-four species
belonging to other families of Chalcidoidea, including members of
the ‘Gall Clade’ sensu Cruaud et al. (2024) (Cynipencyrtidae, Epi-
chrysomallidae, Melanosomellidae, Tanaostigmatidae) were also
included (Table S1).

UCEs were obtained from previous publications (Blaimer
et al.,, 2023; Cruaud et al., 2024; Rasplus et al., 2020; Rasplus
et al., 2022), extracted from genomes (Bunnefeld et al., 2018) or
captured de novo for the purpose of this study (Table S1) using
the 2749 RNA probes designed by Faircloth et al. (2015). Lab pro-
tocol and pipeline for the analysis of raw reads are detailed in
Cruaud et al. (2019). Briefly, adapter trimming and selection of
high-quality paired reads was performed with Trimmomatic
(Bolger et al.,, 2014); paired reads were merged with FLASH
(Magoc & Salzberg, 2011) and demultiplexing was performed with
a custom script. Assembly into contigs was performed with CAP3
(Huang & Madan, 1999) and contigs were aligned with Lastz
(Harris, 2007) to the set of ca 1400 reference UCEs. Alignment of
individual UCEs was performed with MAFFT (linsi option; Katoh &
Standley, 2013). Alignment cleaning was performed with SEQ-
TOOLS (Mirarab et al., 2014) by removing positions with more
than 50% gaps and sequences with more than 25% gaps. Individ-
ual UCE trees were built with IQ-TREE 2.0.6 (Minh et al., 2020)
with best fit models selected by ModelFinder (BIC criterion)
(Kalyaanamoorthy et al., 2017). Only ‘common substitution
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models’ were tested (i.e., JC, F81, K80, HKY, TN, TPM, TIM, TVM,
SYM and GTR model families; Lie Markov and FreeRate models
were not included in tests, —m TEST option in IQ-TREE). Two
rounds of Treeshrink (Mai & Mirarab, 2018) were performed on
individual UCE trees to remove abnormally long branches (b = 10
and realignment of loci between rounds with MAFFT). Only loci
present in at least 70% of the samples were retained for phyloge-
netic analysis (N = 671).

Phylogenetic inference was performed on the concatenated
UCEs using IQ-TREE either with or without partitioning of the data
set. For the partitioned analysis, each UCE was first split into one
core and two flanking regions using the Sliding-Window Site Char-
acteristics (SWSC) method (Tagliacollo et al., 2018), and we used
the best partitioning scheme inferred by PartitionFinder 2.1.1
(Lanfear et al., 2017) that joins core and flanking regions that share
similar characteristics into subsets (model selection = AlCc;
algorithm = rclusterf; branch lengths linked). The starting tree set
for all analyses using 1Q-TREE was composed of 100 parsimony
trees +1 BIONJ tree an improved version of the NJ algorithm
(Gascuel, 1997) built from the sequences. However, only the
20 best initial trees (i.e., trees with the highest likelihoods) were
retained for NNI (Nearest Neighbour Interchange) search
(i.e., search with local tree rearrangement that swaps two subtrees
across an internal branch) throughout the tree space to infer the
final tree (default parameters in IQ-TREE). The best fit model for
the unpartitioned data set was selected by ModelFinder and Free-
Rate models with up to 10 categories of rates were included in
tests. The best fit models for each data subsets of the partitioned
data set were also selected by ModelFinder but, as detailed above,
only common substitution models were tested. Statistical support
of nodes was assessed with ultrafast bootstrap (UFBoot) with a
minimum  correlation coefficient of the split occurrence
frequencies set to 0.99 to ensure that further tree search will not
substantially alter the resulting support values and 1000 replicates
of SH-aLRT tests (Guindon et al.,, 2010) to get two different
sources of statistical support and improved confidence in results
(IQ-TREE default parameters). Statistical support for a node was
considered as strong when SH-aLRT 280% and UFboot 295%
(cf IQ-TREE manual).

Phylogenetic inference was also performed using the tree
reconciliation method implemented in ASTRAL-Ill (Zhang
et al., 2018). Nodes in gene trees with UFBoot support lower than
90 were collapsed with the perl script AfterPhylo.pl (Zhu, 2014)
before reconciliation and statistical support of nodes in the spe-
cies tree was assessed with local posterior probabilities (local PP).
Statistical support for a node was considered as strong when local
PP >0.90.

Morphological assessment

Comparative morphological assessment of character states was

undertaken across representatives of all genera previously placed
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in the Ormyridae or considered to potentially belong to the family
under our revised interpretation of taxon delimitation. Novel
assessment of difficult to observe and previously overlooked
characters, such as those associated with the underside of the
head, configuration of the prepectus, and tarsal claw structure
were focused on. Character states were scored and recorded in a

matrix.

Imaging

Images acquired at the South African Museum, Cape Town
(SAMC) used a Leica LAS 4.9 imaging system, comprising a Leica®
Z16 microscope (using either a x2 or x5 objective) with a Leica
DFC450 Camera and x0.63 video objective attached; diffused
lighting was achieved using a Leica LED5000 HDI dome; and the
imaging process, using an automated Z-stepper, was managed
using the Leica Application Suite V 4.9 software installed on a
desktop computer. Images acquired at the National Research
Institute for Agriculture, Food and the Environment (INRAE) used
a Keyence digital microscope (VHX-5000 Camera colour CMOS
and the VH-Z100UT lens). Images acquired at Alexandu loan
Cuza University of lasi used a Leica DFC500 digital camera
attached to a Leica M205A automated research stereomicro-
scope. All images presented in this paper, as well as supplemen-
tary images, are available on WaspWeb at www.waspweb.org
(van Noort, 2023).

Lucid pathway and Lucid matrix keys were developed using
Lucid Builder version 4.0.23. Character matrices were generated
and edited using Microsoft Excel; matrices were then used as
input into Lucid matrix key production (Penev et al., 2009). The
online interactive keys were produced using Lucid meeting the
requirements of publishing both static and dynamic interactive
keys under an open access model (Penev et al., 2009). All keys
were illustrated using high quality annotated images, highlighting
diagnostic characters. The images are integrated into the key
above each couplet resulting in a user-friendly output. This key
format reduces the requirement of familiarity with morphological
terminology associated with a particular taxonomic group,
because the characters are visually illustrated making the keys
usable by a wide range of end-users including ecologists and con-
servationists. Online identification keys are presented in two dif-
ferent formats on WaspWeb: traditional static dichotomous keys
where a choice needs to be made at each key couplet to continue,
which are also presented as an interactive Lucid pathway (dichot-
omous) key; and Lucid matrix keys where relevant states from
multiple character features can be selected independently until
identification is achieved. For more information concerning Lucid
keys visit http://www.lucidcentral.org.

Morphological terminology mostly follows the Hymenoptera
Anatomy Ontology (HAO: http://portal.hymao.org) (Yoder et al.,
2010) and Gibson (1997) for structural terms, and Harris (1979) for
sculpture terms. Classification of vegetation (habitat association) fol-
lows Mucina and Ruthaford (2006).
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Abbreviations and terms used in text and figures

Ocelli

LOL: Lateral ocellar line, shortest distance between margins of median
and lateral ocelli.

OOL: Ocular ocellar line, shortest distance between inner orbit and
outer margin of posterior ocellus.

POL: Posterior ocellar line, shortest distance between inner margins

of posterior ocelli.

Back of head

hyc: hypostomal carina—the dorsal extensions of which flank the
lower tentorial bridge.

Ith: lower tentorial bridge—a potentially composite but partially
tentorial structure extending from the postocciput to the
hypostoma.

Its: lower tentorial sulcus—a line or sulcus extending ventrally from
the secondary posterior tentorial pit, separating the lower tentorial
bridge from the postgena.

occ: occipital carina—occurs dorsal to the occipital foramen and
ventro-medially to the vertex and genae, crossing or potentially help-
ing delimit the occiput.

pom: postoral microtrichia—a variably shaped median strip present on
the lower tentorial bridge.

psg: postgena—the ventral, posterior surface of the head below the
dorsal margin of the occipital foramen.

ptp: posterior tentorial pit—primary pits, occurring near the mid-
height constriction of the foramen magnum.

sptp: secondary posterior tentorial pit—situated about midway

between the primary posterior tentorial pit and the hypostoma.
Structures of mesosoma around prepectus

mpl: mesopleuron.

msc: mesoscutum.

pre: prepectus—an intersegmental sclerite that is visible usually as a
more or less triangular sclerite on either side of the thorax between
the pronotum and mesopleuron.

pro: pronotum.

tgl: tegula.

Abbreviations of depositories

CBGP: Centre de Biologie pour la Gestion des Populations (Curator:
Emmanuelle Artige).

ICIPE: International Centre of Insect Physiology and Ecology, Nairobi
(Curator: Robert Copeland).

NHMUK: Natural History Museum, London (Curator: Natalie
Dale-Skey).

NMPC: Natural History Museum, Prague (Curator: Tomas Hovorka).
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Hemadinae

MELA Plastobelyta gallicola JRAS07466_0101 [NbUCEs=406] {‘
MELA Aditrochus coihuensis JRAS07470_0103 [NbUCEs=572] {

MELA Krivena pennata ANIC00060_0101 [NbUCEs=626] .
MELA Aeschylia sp ANIC00061_0199 [NbUCEs=521] d
:MELA Brachyscelidiphaga sp ANIC00057_0199 [NbUCEs=560]
MELA Trichilogaster acaciaelongifoliae LFMMO00002_0101 [NbUCEs=439]
CYNE Cynipencyrtus flavus LFMM00026_0101 [NbUCEs=601]
INSE Callimomoides sp GDEL02416_0101 [NbUCEs=510]
NEAN Neanastatus proximus LFMMO00011_0101 [NbUCEs=529]

_:DIPA Netomocera sp JRAS07844 0189 [NbUCEs=624]
DIPA Lelaps sp USNM00132_2099 [NbUCEs=519]
_:TETR Foersterella sp JRAS07821_0101 [NbUCEs=536]
TETR Epiclerus sp JRAS07853_0189 [NbUCEs=575]
|
0.1

FIGURE 1 Phylogenetic relationships. The IQ-TREE tree (unpartitioned data set) is used as template. Unsupported nodes (IQ-TREE SH-
aLRT <80 and/or UFBoot <95) are collapsed. Collapsed nodes are not supported in the IQ-TREE tree obtained from the partitioned data set
and the ASTRAL tree (local PP <0.9) either. Abbreviations for family names in tip labels are as follows: CYNE, Cynipencyrtidae; DIPA,
Diparidae; EPIC, Epichrysomallidae; INSE, Incertae sedis; MELA, Melanosomellidae; NEAN, Neanastatidae; ORMY, Ormyridae; TANA,
Tanaostigmatidae; TETR, Tetracampidae. The number of ultra-conserved elements (UCEs) analysed for each sample is given in brackets.
Nodes were highly supported (IQ-TREE SH-aLRT 280/UFBoot 295; ASTRAL local PP 20.9) unless specified with symbols. White squares
indicate nodes that were observed but not supported in the alternative IQ-TREE tree obtained from the partitioned data set; white circles
indicate nodes that were observed but not supported in the ASTRAL tree; black circles indicate nodes that were not observed in the
ASTRAL tree. Complete IQ-TREE and ASTRAL trees are available in Figure S1. Photos (©J.-Y. Rasplus) are illustrations of the genera that
arrows point to. Local PP = local posterior probabilities.

SAMC: South African Museum, Iziko Museums of South Africa, Cape
Town (Curator: Simon van Noort).

RESULTS

Phylogenetic relationships

Ormyridae was recovered as monophyletic with strong support in all

analyses (Figure 1 and Figure S1-671 UCEs and 341,568 bp ana-
lysed). Relationships among ingroup species were identical in the 1Q-

TREE trees (with and without partitioning) and the ASTRAL tree, with
the genus Hemadas consistently recovered as sister to all other ormyr-
ids with strong support. Halleriaphagus, gen. nov. was sister to Aspara-
gobius with strong support in all topologies. Ormyrulus consistently
made Ormyrus paraphyletic. A few unsupported differences were
observed between the IQ-TREE and ASTRAL trees only for the rela-
tionships inferred among outgroup species (position of Neanastatus,
Callimomoides and Encyrtocephalus). Besides the description of five
new species and the new genera Halleriaphagus, gen. nov. and Ouma,
gen. nov., as detailed below, these results together with current mor-

phological (in particular, the structure of the posterior of the head, the
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FIGURE 2 Structural configuration of the posterior of the head of four Ormyridae genera (a-d) and two related gall making genera in the
families Melanosomellidae (e) and Epichrysomallidae (f). (a) Asparagobius braunsi; (b) Halleriaphagus phagolucida; (c) Hemadas nubilipennis; (d)
Ormyrus sp.; (e) Encyrtocephalus sp.; (f) Lachaisea sp. See materials and methods for explanation of abbreviations used here.

prepectal lateral panel and tarsal claw configuration) and biological
knowledge led us to (1) support the transfer of Asparagobius and
Hemadas to Ormyridae (implemented by Burks et al., 2022), (2) synon-
ymize Ormyrulus with Ormyrus, syn. nov.; (3) erect two new subfam-
ilies for Ormyridae: Asparagobiinae, subfam. nov., and Hemadinae,
subfam. nov.; (4) reestablish Eubeckerella within Ormyridae and
(5) classify Eubeckerella, Ormyrus and Ouma within Ormyrinae.

Morphological assessment

The character states scored as a result of the comparative morpho-
logical assessment of six genera (Asparagobius, Eubeckerella, Halleria-
phagus, Hemadas, Ormyrus and Ouma) considered to belong to the
Ormyridae are presented as a matrix in Table S2. A comparative
illustration of characters associated with the back of the head is
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FIGURE 3 Relative structural configuration of the prepectus (pre) in the six recognized Ormyridae genera. (a) Asparagobius bouceki;
(b) Halleriaphagus phagolucida; (c) Hemadas nubilipennis; (d) Eubeckerella malaica; (e) Ormyrus subconicus; (f) Ouma emazantsi. See Materials and

Methods for explanation of abbreviations used here.

presented in Figure 2, of those characters associated with the con-
figuration of the prepectus in Figure 3, and representative images of
the various tarsal claw structures are presented in the respective
species plates. Based on the comparative morphological assessment,
the relative structural configuration of the lateral panel of the pre-
pectus with respect to the surrounding sclerites is proposed as a
morphological synapomorphy for the newly defined Ormyridae. In
all six genera the prepectus is foliaceous, loose relative to

surrounding sclerites, overlapped by the posterior margin of the
pronotum which lies in close approximation to the surface of the
lateral panel, and the prepectal lateral panel itself overlies the base
of the tegula; the surface of the lateral panel of the prepectus is flat
and lacking any internal groves or elevation; the lateral panel is dor-
sally somewhat convex, not straight; mesothoracic spiracle is clearly
visible externally at the junction of the pronotum, mesonotum and
the lateral panel of prepectus. This is a structural configuration,
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which is unique within the Chalcidoidea (Figure 3). Specimens of the
two rare genera, Eubeckerella and Ouma, were not available for dis-
section to observe the structure of the posterior surface of the head,
which needs to be detached from the body for this purpose. The
remaining four genera showed overall similarities in character states
associated with the posterior head surface, including a dorsally com-
plete occipital carina (occ) that fades laterally on both sides not reach-
ing the hypostomal carina (Figure 2a-d). The occipital carina is
complete, reaching the hypostomal carina in the sister family Epichryso-
mallidae (Figure 2f), suggesting that the lateral reduction of the carina is
a loss in Ormyridae. The lower tentorial bridge (Itb) is visible in three of
the genera (Asparagobius, Halleriaphagus, Hemadas) with the median
strip of the pom present (Figure 2a-c). The pom strip is also present in
Ormyrus, but here the post-genal bridge has closed over the lower ten-
torial bridge obscuring this structure laterally, suggesting that this is a
derived condition in Ormyrus supported by the derived Ormyrinae clade
recovered in the molecular phylogenetic analyses. The exposed lower
tentorial bridge is also present in another ‘Gall Clade’ family (Melano-
somellidae) (Figure 2e), but here the occipital carina and postoral micro-
trichia strip are absent. The shared configuration of the character states
across the four examined genera of the posterior head surface were
not sufficiently unique within the Chalcidoidea to be proposed as addi-
tional synapomorphic characters defining the Ormyridae. Other poten-
tial synapomorphies include the mesotrochantinal plate in front of the
mid coxae which is usually sclerotized with backward pointing lateral
lobes (Figure 24e,f), whereas this area is usually membranous in the
other families of the ‘Gall Clade’. Further potential synapomorphies
include the large metacoxal foramen, which has a diameter about twice
that of the metasomal foramen (Figure 24e,f); the hind coxal foramina
being in close apposition, their separation less than the diameter of the
metasomal foramen (Figure 24e/f); and the very narrow sclerite

between the metacoxal and metasomal foramen (Figure 24e,f).

Taxonomic revision of Ormyridae

Thorough (re)description of all genera and the new subfamilies and

keys to species are provided in this section.
Ormyridae Forster, 1856.

Ormyroidae Forster, 1856: 19, 22, 24.

Ormyrides Forster, 1856. In: Thomson, 1876: 100.
Ormyrinae Forster, 1856. In: Ashmead, 1904: 245.
Ormyrinae Forster, 1856. In: Girault, 1915: 309.
Ormyrinae Forster, 1856. In: Boucek, 1988: 155.
Ormyridae Forster, 1856. In: Doganlar, 1991: 3.

Diagnosis. Antenna usually with 12 apparent flagellomeres
(Figure 19c¢), including very small fourth clavomere (terminal but-
ton), the latter sometimes partly to completely fused with third
clavomere. Eyes not ventrally divergent (Figure 19b). Clypeus
bilobed (Figure 21c), or at least broadly emarginate to straight
medially (Figure 36d), without transverse subapical groove.
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Labrum hidden behind clypeus, flexible, subrectangular with row
of marginal setae. Mandibles with 2 teeth, plus a molar truncation
(Figure 21c). Subforaminal bridge with postgenal lobe separating
secondary posterior tentorial pit from hypostoma and restricting
it to the vicinity of occipital foramen (Figure 2a-d); postgenal
bridge present or separated and therefore lower tentorial bridge
reaching or not reaching hypostoma (Figure 2a-d); postgenal lam-
ina usually absent; hypostomal carina usually (but not always) con-
vergent; occipital carina present, and usually very visible, although
sometimes ventrolateral edges extending only to the dorsal mar-
gin of hypostomal foramen (Figure 2a-d). Prepectus foliaceous,
largely hidden beneath the posterior-lateral margin of the prono-
tum with dorsal and posterior prepectal margins overlapping
the mesoscutal margin as well as the base of the tegula (Figure 3).
Axillae at least slightly advanced (Figure 19d). Mesoscutellum with
frenum indicated at least laterally by apparent change in sculpture
or only by mesoscutellar arm; without axillular sulcus, and with
flap-like marginal rim extending at least over metascutellum
(Figure 19d). Mesopleuron without an expanded acropleuron; pos-
terior margin of mesepimeron extending over anterior margin of
metapleuron (Figure 32c); mesotrochantinal plate inflected dor-
sally between mesocoxal fossae, with dorsal margin of plate
broadly contiguous with lower metepisternum (Figure 24e,f) or
narrowly separated from it by membrane (Figure 39b). Metacoxal
foramina large, distance between them less than breadth of pro-
podeal foramen; diameter of metacoxal foramen about 1.5x as
broad as propodeal foramen diameter (Figure 24e,f). All legs with
5 tarsomeres; protibial spur stout and curved and bifurcate; basi-
tarsal comb longitudinal. Fore wing stigmal vein not at right angle
with anterior margin of fore wing (Figure 18e). Gaster with Gty
and Gtg fused into syntergum and therefore without separate epi-
pygium (Gtg), convex (Figure 19f) or (more frequently) strongly
sclerotized and carapace-like (Figure 42d).

Morphology overview. Ormyridae can generally be defined as robust
chalcids that vary in size from 1 to 7 mm (Figure 41a) and that have
enlarged metacoxae that are broadly connected to the mesosoma
(Figure 41e); they almost always also have a conspicuous occipital
carina (Figure 2a-d) and often also a very convex mesosoma and
strongly sclerotized gaster (dorsally conspicuously sculptured in the
case of most of Ormyrinae), and usually are metallic blue or green,
sometimes metallic bronze or violet, although occasionally black (e.g.,
Figures 18, 22, 28, 30, 36, 41 and 45). The lateral panel of the prepec-
tus is foliaceous and is partly hidden beneath the posterior-lateral flap
of the pronotum (Figure 3). The dorsal margin of the prepectus over-
laps the mesoscutal margin as well as the tegula, reaching slightly
beyond the base of the tegula (Figure 3a-f) and is tightly overlapped
by the posterior margin of the lateral pronotum. The mesotrochantinal
plate in front of the mid coxae is usually sclerotized with backward
pointing lateral lobes (Figure 24e,f). The hind coxal foramen is large,
with a diameter about twice that of the metasomal foramen
(Figure 24e,f). The distance between the hind coxal foramina is less
than the diameter of the metasomal foramen (Figure 24e,f). A narrow
sclerite is present between the metacoxal and metasomal foramen
(Figure 24e,f).
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The head in frontal view is generally much wider than high.
The clypeal margin is slightly (Figure 39a) to conspicuously pro-
truding (Figure 21c) and usually bilobed or emarginate, though in
Hemadas, it is almost straight (Figure 36d). The eyes of most
Ormyridae have normal dimensions, at most three or four times as
high as the length of the malar space, except in Eubeckerella
malaica where they are unusually large, about seven times as high
as the length of the malar space (Figure 40a). The antennal toruli
are situated much higher than the lower eye margin; the number of
anelli to funiculars can be 1:7 (Asparagobius, Eubeckerella, some
Ormyrus), 2:6 (Halleriaphagus, Hemadas, some Ormyrus, Ouma) or
even 3:5 (some Ormyrus). In Ormyrinae, the postgenal bridge is
closed and the postgenae are separated only by a narrow strip of
postoral microtrichia, whereas in Asparagobiinae and Hemadinae,
the postgenal bridge is open and the postgenae are separated by
the lower tentorial bridge (Figure 2a-d).

The mesosoma is distinctly arched dorsally (Figure 41e). The
notauli are complete, but usually shallow and only distinctly repre-
sented anteriorly (Figure 41c). The mesoscutellum lacks an axillular or
frenal groove, but the frenum is indicated at least laterally by a change
in sculpture or by the mesoscutellar arms (Figure 41f). The propodeum
is usually short and devoid of carinae, except for one or several
median carinae. In Asparagobius, Hemadas and Ormyrus, the median
part of the propodeum is almost vertical and has the mesoscutellum
projecting over it (Figure 41e), whereas in other genera, the propo-
deum is more or less inclined. The metacoxa is large or very large (usu-
ally about twice the procoxal length) (Figure 41e) and connected to
the mesosoma through a broad foramen (Figure 24f). The ventral mar-
gin of the metapleuron is obliquely angled and in lateral view the ven-
tral margin of the callus slightly overlaps the dorsal angle of the
metacoxa and forms an obtuse angle with the posterior margin of the
metapleuron (Figure 41c). In Ormyrus, the two metatibial spurs are
stout and curved apically. The tarsal claws have either a rudimentary
basal hump in Hemadinae (Figure 38f) or a large basal projection that
may be cleft in Asparagobiinae (Figure 23e) and most Ormyrinae. The
venation of the fore wing is generally characterized by a short stigmal
vein (Figure 31f), except in Hemadas (Figure 37¢). Ormyrinae have a
very long marginal vein, which is at least 3.5x the length of the post-
marginal vein (Figure 42g), whereas Asparagobiinae (Figure 22f) and
Hemadinae (Figure 37e) have a shorter marginal vein, at most 2.5x
the length of the postmarginal vein.

The gaster is sessile and the gastral tergites exhibit a wide range
of sculpture types, from almost smooth in Eubeckerella, Halleriapha-
gus and Ouma (Figure 45d) to having deep foveae (pits) in Ormyrus
(Figure 42d), with intermediate sculpture in Asparagobius
(Figure 22e); however, most tergites are at least weakly sculptured
distally or/and laterally. Species of Ormyrus have the gaster strongly
sclerotized and heavily sculptured, usually with transverse rows of
large pits basally on the middle tergites, this foveate base is gener-
ally separated from the apical part of the tergite by a crenulate bor-
der bearing strong, bristle-like setae. Cerci are button-like in
Ormyrus (Figure 42e), whereas they are peg-like in Asparagobius,

Eubeckerella, Halleriaphagus, Hemadas and Ouma (Figure 24d).
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Biology. Ormyridae are associated with plant galls, either as
gall formers or as parasitoids of gall formers. Species of Asparago-
bius form galls on Asparagus (Asparagaceae) (Figures 25-27),
whereas the only known species of Hemadas produces galls on
Vaccinium (Ericaceae). The monotypical Halleriaphagus phagolucida
was reared from galls on Halleria lucida L. and Halleria elliptica
L. (Stilbaceae) (Figures 34 and 35). Species of Ormyrus are parasit-
oids of gall formers. A summary of the literature listing host associ-
ations of Ormyrus as well as detailed original observations on the
morphology and biology of Ormyrus larvae were provided by
Gomez et al. (2017). The biology of Eubeckerella and Ouma is
unknown.

Distribution. Worldwide. Ormyridae is a cosmopolitan family,
although Hemadas nubilipennis (Hemadinae) is known only from the
Nearctic region and Asparagobiinae only from the Afrotropical region.
Species of Ormyrinae occur on all continents except Antarctica, and
are known even from several Pacific islands, including the
Solomon Islands, New Caledonia, Vanuatu (New Hebrides) and
Samoa, but not New Zealand (Noyes, 2019; Hanson, unpubl. data).
Ormyrus is cosmopolitan, although there are very few records from
South America. Specimens of Ormyrus have been reared from oak
galls in Colombia (Hanson, unpubl. data), but only two specimens are
known from the rest of the continent, both from western Brazil—
O. brasiliensis from Chapada dos Guimaraes (Mato Grosso), and an
undetermined species from Corumba (Mato Grosso do Sul) (Shimbori
et al., 2017). Eubeckerella is so far restricted to Malaysia, whereas

Ouma is Afrotropical.

Proposed reclassification of Ormyridae

Asparagobiinae van Noort, Burks, Mitroiu and Rasplus, sub-
fam. nov.
Asparagobius Mayr, 1905.
Asparagobius bouceki van Noort, sp. nov.
Asparagobius braunsi Mayr, 1905.
Asparagobius copelandi Rasplus and van Noort, sp. nov.
Halleriaphagus van Noort and Burks, gen. nov.

Halleriaphagus phagolucida van Noort and Burks, sp. nov.

Hemadinae van Noort, Burks, Mitroiu and Rasplus, subfam. nov.
Hemadas Crawford, 1909.
Hemadas nubilipennis (Ashmead, 1887).

Ormyrinae Forster, 1856.

Eubeckerella Narendran, 1999.
Eubeckerella malaica Narendran, 1999.

Ormyrus Westwood, 1832.
Ormyrus 144 species [for full list see UCDW, 2023].
Ormyrus gibbus (Boucek, 1986), comb. nov.

Ouma Mitroiu, gen. nov.
Ouma daleskeyae Mitroiu, sp. nov.

Ouma emazantsi Mitroiu, sp. nov.
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Key to subfamilies and genera of Ormyridae

1. Marginal vein long, at least 3.5x length of postmarginal vein (Fig. 4A); postgenal bridge closed (pgb), postgenae separated only
by narrow strip of postoral microtrichia (pom) (Fig. 4B); gastral tergites often with transverse rows of foveae and crenulations (Fig.
4C) ... 3 ORMYRINAE

- Marginal vein shorter, at most 2.5x length of postmarginal vein (Fig. 5a); postgenal bridge open, postgenae separated by lower

tentorial bridge (Itb) (Fig. 5b); gastral tergites rarely with weak crenulations present laterally (Fig. 5c) .2

2. Tarsal claws with large basal projection that is cleft (Fig. 6A); uncus small, hardly protruding (Fig. 6B); clypeal margin strongly pro-

truding (Fig. 6C) ... 5 ASPARAGOBIINAE
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- Tarsal claws simple, with rudimentary basal hump (Fig. 7a); uncus long, half-length of stigmal length (Fig. 7b); clypeal margin
weakly protruding (Fig. 7c) ... HEMADINAE (Hemadas)

- Gastral tergites, except the first, strongly sculptured, often with transverse rows of larger pits on the tergites and strong setation

(Figs 9a,b) Ormyrus
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4. Eyes very large, hence malar space very short (Fig. 10A); face mainly rugose-striate (Fig. 10B); notauli deep in posterior part (Fig. 10C);

antennal formula 11173 (Fig. 10B); fore wing with diffuse median infumation ... Eubeckerella

- Eyes normal, malar space much longer (Fig. 11a); face mainly reticulate (Figs 11a,b); notauli shallow to almost indistinct at least in
posterior part (Fig. 11c); antennal formula 11263 (Fig. 11b); fore wing hyaline ... Ouma

5. Antennal formula 11174 (Fig. 12A); multiporous plate sensilla small and numerous, present in multiple (up to 6) interspersed rows

on each flagellomere (Fig. 12B); stigmal vein parallel to postmarginal vein, thickened, cleaver-shaped (Fig. 12C) ................ Asparagobius

- Antennal formula 11264 (Fig. 13a); multiporous plate sensilla large, present in 1 to 2 rows on each flagellomere (Fig. 13b); stigmal

vein at about an 80-degree angle to postmarginal, club-shaped (Fig. 13c) ... Halleriaphagus

85UB01 T SUOWIWIOD BA1E81D 8|qeot[dde aup Ag peusenob a1e sejoliie YO ‘9sn Jo 9Nl Joj AkeiqiTauljuO A1 UO (SUONIPUOD-PUR-SLLIBIWOD A8 | 1M Ale.q1jBulJUO//SdnL) SUONIPUOD PuUe SWiB | 81 8eS " [1Z02/S0/ZT] Uo AkeidiTauljuo AB[IM ‘90Ul aueIyooD Aq 0£9ZT USAS/TTTT OT/I0p/W0d A8 |im Akeiq1jpuluos euInoksuj/sdny woiy pepeojumod ‘0 ‘€TTES9ET



REDEFINING ORMYRIDAE

Systematic
Entomology

Asparagobiinae van Noort, Burks, Mitroiu and Rasplus, subfam. nov.
LSID urn:lsid:zoobank.org:act:5712E3D6-DA78-44A1-83F5-F6D13BD
9F7BE.

Type genus: Asparagobius Mayr, 1905.

Diagnosis. Head with clypeal margin strongly protruding (Figure 21c),
postgenal bridge open with postgenae separated by lower tentorial bridge
(Figure 2a) and postgenal lamina present (Figure 31a) or absent (Figure 2a);
antennal formula 11264 (Figure 31d) or 11174 (Figure 21b); flagellum with
multiporous plate sensilla either large, and in one to two rows on each fla-
gellomere (Figure 31d), or small and numerous, present in up to six inter-
spersed rows on each flagellomere (Figure 21b); fore wing with marginal
vein at most 2.5x length of postmarginal vein, stigmal vein either at about
an 80 degree angle to postmarginal vein and club-shaped (Figure 31f), or
parallel to postmarginal vein and thickened, cleaver-shaped (Figure 18e)
and with uncus large or small; tarsal claws with large basal projection that
is cleft (Figure 23d); gastral tergites at most with weak crenulations.

Key to Asparagobius species

G Boowen 13

Distribution. Afrotropical region.

Asparagobius Mayr, 1905 (Figures 14-29).
Asparagobius Mayr, 1905. Type species: Asparagobius braunsi
Mayr, 1905.

Diagnosis. Antennal formula 11174 (Figures 19c and 28a); multiporous
plate sensilla small, numerous, present in up to 6 interspersed rows on
each flagellomere; occipital carina present, very slightly curved, with two
medial angularities in line with lateral ocelli (Figure 2a); postgenal lamina
absent (Figure 2a); tarsal claw with large basal projection that is cleft
(Figure 23d-f); stigmal vein parallel to postmarginal vein, thickened,
cleaver-shaped (Figure 18e).

Biology. Phytophagous gall formers on Asparagus species

(Asparagaceae) (Figures 25-27).

Distribution. Kenya, South Africa.

1. Fore wing hyaline (Fig. 14A); metapleuron triangular, acutely angled dorsally (Fig. 14B); integument with metallic blue iridescence

(Figs 14B,C)

... Asparagobius bouceki van Noort, sp. nov.

- Fore wing with dark infuscate region (Fig. 15a); metapleuron rhomboidal, the dorsal margin truncate (Figs 15b,c); integument

2

metallic greenish-bronze (Fig. 15b) or matt black (Fig. 15c¢)
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2. Fore wing with extensive infuscation (Fig. 16A); marginal vein twice length of stigmal vein (Fig. 16A); gaster sparsely setose (Figs

16B,C); body metallic greenish-bronze (Fig. 16C)

... Asparagobius braunsi Mayr

®

- Fore wing with infuscation restricted to smaller region (Fig. 17a); marginal and stigmal veins equivalent in length (Fig. 17a); gaster

more extensively setose (Figs 17b,c); body matt black (Fig. 17c)

Asparagobius bouceki van Noort, sp. nov. (Figures 18-21).
LSID urn:lsid:zoobank.org:act:6A38C173-687C-4860-9F5A-AF24B6
DF797D.

Holotype. @: SOUTH AFRICA, [Northern Cape] Kamieskroon—Spring-
bok, Thorne, 1939, larvae of this wasp (Callimomidae) or Torymidae
make puff-like galls on Asparagus, (with two galls on separate pins
both labelled ‘Gall from Asparagus no 1’), IMAGED WaspWeb, LAS
4.9, SAMC 2022, SAM-HYM-P009892. Deposited in SAMC.

Paratypes. SOUTH AFRICA, [Northern Cape] 19: Naib, Bushmanland,
Btw Springbok and Pella, Mus. staff., Oct 1939, SAM-HYM-P009893
(SAMC). 13 : Bulhoek, Klaver-Clanwilliam, Mus. Exped., Oct 1950,
SAM-HYM-P013117 (SAMC). [Western Cape] 49, Cape Town, SA
Museum, museum staff, May 1940, SAM-HYM-P013118 (SAMC);
19: Malmsberg [=Malmesbury], Cei Capetown, 7 Novbr. 1925, coll.
Bolloni, Asp affinis Bolloni (NMPC); 29, 23, Malmesbury, 7 Nov.
1925, R. Nel (NHMUK); 2 M, Malmesbury, 4. Nov. 1925, R. Nel
(NHMUK); 29 (NHMUK), 18 (NMPC), Malmesbury, 12 Nov 1925, R.
Nel; 3F, 18 Stellenbosch, November 1925, R.I. Nel (22 IMAGED
WaspWeb LAS 4.9 SAMC 2020) (NMPC).

Diagnosis. Metapleuron triangular, acutely angled dorsally
(Figure 18d); fore wing hyaline (Figure 18e); integument with metallic
blue lustre (Figure 18a).

................ Asparagobius copelandi Rasplus and van Noort, sp. nov.

Differential diagnosis. The other two species have a rhomboidal
metapleuron, the fore wing with a dark infuscate patch below vena-
tion and are metallic green-bronze (A. braunsi) or matt black
(A. copelandi) in body colour.

Etymology. Named in recognition of the extraordinary efforts of
Zdenék Boucek with respect to establishing sense in Chalcidoidea tax-
onomy. Noun in genitive case.

Biology. Reared from galls on Asparagus.

Distribution. South Africa.

Comments. There is some uncertainty as to whether the specimens
currently present in the Natural History Museum in Prague (NMPC)
should actually be in the Natural History Museum in London
(NHMUK) (John Noyes pers. comm.).

Description. Body length 3.5-4.0 mm.

Colour. Body almost entirely metallic blue-black, with some pur-
ple lustre, becoming yellow-brown on areas of legs and flagellum
(Figures 18 and 19); wings hyaline, venation dark brown; eyes
and ocelli pink-white; setae mostly brown, white in some areas
(mesepimeron, propodeum).
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Head. Antenna with scape 3.5x as long as broad, extending
almost two thirds of distance to median ocellus (Figure 19a);
pedicel 1.5x as long as fl, + fl,, with scattered long setae;
flagellum length 0.8 x head height, with a transverse anellus,
seven funiculars and three clavomeres; funicle broad at fl;
and remaining funiculars of same width; flagellum tapering
gradually through clava; fl; 2.2x broader than long, with

vk (ladppmismcnctie)

EW/__

ome /737)

IMAGED
WaspWeb ,
LAS 4.9
SAMC 2022

SAMHYM-
P009892

FIGURE 18 Asparagobius bouceki van Noort, sp. nov., holotype @ SAM-HYM-P009892 (SAMC). (a) habitus, lateral view; (b) habitus, dorsal
view; (c) head, anterior view; (d) head, mesosoma, lateral view; (e) wings; (f) data labels.

remaining funiculars of equivalent dimensions; clava undiffer-
entiated in structure from funiculars (Figure 19c); all funiclars
and clavomeres with many small, densely packed multiporous
plate sensilla in three interspersed rows (Figure 19c). Mandi-
ble stout, with two strong, acute teeth apically (inner tooth
shorter than apical tooth) and a short, blunt, third tooth
basally (Figure 19b). Head sculpture imbricate, and with
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FIGURE 19 Asparagobius bouceki van Noort, sp. nov., paratype @ (NMPC). (a) head, anterior view; (b) head, anterior view; (c) antennae, dorsal
view; (d) mesoscutellum, propodeum, dorsal view; (e) head and mesosoma, dorsal view; (f) gaster, dorsal view.

scattered setae (Figure 19b). Interantennal process weak.
Toruli separated from each other by torulus diameter
(Figure 19b). Eyes with small, scattered white setae; interocu-
lar distance 1.5x eye height; inner eye margins subparallel to
each other, slightly converging ventrally; malar space 0.4x
eye height (Figure 19b). Ocellar triangle raised. POL:OOL:
LOL = 16:7:6 (Figure 19e). Antennal scrobe shallow and

broad, with rounded margins, narrowly and shallowly extend-
ing to median ocellus. Anterior tentorial pits evident as slight
depressions. Clypeus 1.5x wider than high, slightly concave
overall; bilobed clypeal margin with shallow, obtuse, medial trian-
gular indentation (Figure 19b); dorsal clypeal sulcus angularly
bell-shaped, with faint sulci extending to toruli. Labrum hidden.
Occipital carina present dorsally, gently curved, but medially
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FIGURE 20 Asparagobius bouceki van Noort, sp. nov., paratype @ (NMPC). (a) head, posterior view; (b) head, posterior-ventral view; (c)
gastral tergites 7 and 8, posterior-dorsal view; (d) gastral terminal tergites, ovipositor, ventral view; (e) metatarsal claws, axial view (inset: data
labels); (f) metatarsal claws, distal view.

humped; postgenal lamina absent (Figure 20a). Subforaminal
bridge with postgenae narrowly separated, lower tentorial bridge
slightly sunken; posterior tentorial pits situated lateral of upper
foramen magnum; secondary posterior tentorial pits deep and
long, positioned lateral to lower foramen magnum and dorsal half
of tentorial bridge; hypostomal carinae hardly evident, not

extending to posterior tentorial pits, fading two-thirds up oral
fossa (Figure 20a). Pom present along a broad median area
encompassing width of lower tentorial bridge (Figure 20a).

Mesosoma. Pronotum, mesoscutum and mesoscutellum with scat-
tered short setae (Figures 18d and 19e). Mesoscutum twice as
broad as long, equal in length to mesoscutellum; mesoscutal lobes
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IMAGED

FIGURE 21 Asparagobius bouceki van Noort, sp. nov., paratype ¢ SAM-HYM-P013117 (SAMC). (a) habitus, lateral view; (b) antenna, lateral
view; (c) clypeus, mandibles, anterior view; (d) genitalia, dorso-lateral view (inset: data labels); (e) genitalia, lateral view; (f) genitalia, dorsal view.

differentiated by notaular depressions, these strongly impressed
posteriorly, irregularly foveate and weak and shallow in anterior half
(Figure 19e). Mesoscutellum as long as wide; axillular grooves not
sulcate, evident as strong depressions. Axillae concave, laterally
bounding the central strongly raised mesoscutellum structured as
an evenly rounded hump (Figure 19d). Mesopleuron and meta-
pleuron bare, except for a few strong white setae dorsally on

mesopleuron. Mesepimeron densely covered with strong white
setae (Figure 18d). Propodeum anteriorly with transverse row of
weak fovea extending posteriorly as narrow, reticulate, medial band
to defined nucha; lateral areas roughly sculptured; dense patch of
strong white setae around spiracles (Figure 19d). Metacoxa large,
without white setae dorsally and ventrally; metafemur 4.5x as
long as broad; metatibia straight, 4.6x as long as broad
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(Figure 18a). Fore wing with postmarginal vein equal in length to
stigmal vein and 0.75x marginal vein length; submarginal vein
with 10-12 weak sensilla and thickened in apical third; stigmal
vein cleaver-shaped (Figure 18e). Hind wing with 3 long hamuli,
venation strong, angular (Figure 18e).

Gaster. Gaster circular in dorsal view, as long as wide,
0.93x mesosoma length; Gt; longest, equivalent in length to

19

FIGURE 22 Asparagobius braunsi @ (SAM-HYM-P021373a). (a) habitus, lateral view (inset: data labels); (b) habitus, dorsal view; (c) head,
mesosoma dorsal view; (d) head, mesosoma, lateral view; (e) gaster, lateral view; (f) wings.

Gt, and Gtz combined; Gt, extremely short dorsally, largely
hidden beneath Gt; (Figure 19f). Hypopygium short,
recessed with medial invagination (Figure 20d). Ovipositor
sheaths short, contained within medial, longitudinally con-
cave excavation within Gtg, not reaching cerci, apically with
tuft of setae (Figure 20d). Male genitalia depicted in
Figure 21d-f.
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FIGURE 23 Asparagobius braunsi @ (a-€) (SAM-HYM-P021373b) and 3 (F) (SAM-HYM-P021373c). (a) head, anterior view; (b) head, posterior view;
(c) head, posterior-ventral view; (d) female metatarsal claw, adaxial view; (e) female metatarsal claw, axial view; (f) male metatarsal claw, axial view.

Asparagobius braunsi Mayr, 1905 (Figures 22-27).

Asparagobius braunsi Mayr, 1905. Holotype: @ in the Natural History
Museum, Vienna. Type locality: Willowmore, South Africa.

Additional material examined. 459 538 SOUTH AFRICA: Eastern Cape,
Cape Col, Kentani, Peglar,? Asparagobius det. E. Grissell, 1996, SAM-
HYM-P009894, SAM-HYM-P002931 (SAMC); 129 18 Blauwe Krans

Farm, (12.8 km 216° SW Kirkwood) 33°30.747'S 25°24.644' E, Emerged
23-27 Feb 2001, S. van Noort, ex gall on Asparagus striatus, Valley Bush-
veld, Asparagobius braunsi Mayr, det. S. van Noort 2001, IMAGED Wasp-
Web, LAS 4.9, SAMC 2018 and 2022, SAM-HYM-P021373 (SAMC).

Diagnosis. Metapleuron rhomboidal, with truncate dorsal margin
(Figure 22d); fore wing with extensive dark infuscation below vena-
tion (Figure 22f); marginal vein twice length of postmarginal and
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FIGURE 24 Asparagobius braunsi @ (SAM-HYM-P021373d). (a, b) gastral terminal tergites, ovipositor: (a) ventrolateral view; (b) ventral view;
(c) dorsal view. (d) gastral tergite 8, dorsal view; (e) mesosoma, ventral view; (f) mesosoma, posterior view (dorsum to right).

stigmal vein (Figure 22f); gaster sparsely setose except for dorsal bare
area (Figure 22b); body metallic green-bronze (Figure 22a).

Differential diagnosis. The metapleuron is triangular, the fore wing hya-
line and the body metallic blue in A. bouceki, whereas A. copelandi differs
by having the marginal, postmarginal and stigmal veins equivalent in
length and the gaster more densely setose with the body matt black.

Biology. Phytophagous gall former on Asparagus striatus and Aspara-
gus divaricatus (Asparagaceae) (Figures 25-27).

Distribution. South Africa.

Asparagobius copelandi Rasplus and van Noort, sp. n. (Figures 28
and 29).
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FIGURE 25 Asparagobius braunsi galls and adult. (a) gall on Asparagus striatus; (b) gall split open; (c) developing A. braunsi larvae and pupae in

situ in gall locules; (d) adult A. braunsi chewing her way out of gall; (e) recently emerged adult A. braunsi, laterodorsal view; (f) recently emerged
adult A. braunsi, dorsal view. Photographs by Sally Adam (https://www.inaturalist.org/observations/54615403).

LSID urn:lsid:zoobank.org:act:C90B9FB8-12B4-4DE8-9B36-1ACOAD Paratype. 1 F: same data as holotype (CBGP).
ABDBS8GE.

Diagnosis. Metapleuron rhomboidal, with truncate dorsal margin
Holotype: KENYA, Coast Province, Diani Beach area, alt. 10 m, (Figure 28g); fore wing with small dark infuscate region below vena-
—4.27559° N, 39.59337° E, 2014, coll. Copeland R. Deposited in ICIPE. tion (Figure 28b); marginal, postmarginal and stigmal veins equivalent
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FIGURE 26 Asparagobius braunsi galls on Asparagus striatus. (a) young galls in situ. Photograph by Tony Rebelo (https://www.inaturalist.org/
observations/13388631); (b) young and old galls in situ. Photograph by Wendy Wiles (https://www.inaturalist.org/observations/11204361);
(c) old galls in situ. Photograph by Sandra Falanga (https://www.inaturalist.org/observations/50974847); (d) old gall in situ. Photograph by Sally

Adam (https://www.inaturalist.org/observations/30950934).

in length (Figure 28c); gaster densely setose except for dorsal bare
area (Figures 28b and 29b); body matt black (Figure 28); propodeum
strongly rugulose (Figure 28e).

Differential diagnosis. Asparagobius bouceki is metallic blue, the meta-
pleuron is triangular and the fore wing is hyaline, whereas A. braunsi is
metallic green-bronze, the marginal vein is twice the length of the
postmarginal and stigmal veins, and the gaster is less setose.
Etymology. Named in recognition of the efforts of Robert Copeland
(ICIPE) in conducting inventory surveys of the Hymenoptera fauna of
East Africa using Malaise traps. Noun in genitive case.

Biology. Unknown, specimens collected in Malaise traps.

Distribution. Kenya.

Description. Body length 3.4 mm.

Colour. Body almost entirely matt black, with some dark red-
brown areas on mesosoma antero-ventrally and on

metafemur, and yellow-brown on rest of legs and scape and
pedicel; fore wing with small area of infuscation; venation
light brown; eyes and ocelli red-brown; setae white
(Figure 28a-g).

Head. Scape 4.45x as long as broad, extending four-fifths of dis-
tance to median ocellus; pedicel short, as long as wide, and glob-
ular, as long as fl,, and with scattered long setae; flagellum as
long as head height, with a short, transverse anellus, seven funic-
ulars and three clavomeres; flagellum broadened at anellus and
funiculars approximately of same width; flagellum tapering grad-
ually through clava; club undifferentiated in structure from funic-
ulars; fl, 1.25x longer than broad, remaining funiculars
transverse, 3x broader than long; all funiculars and clavomeres
with many tiny, densely packed multiporous plate sensilla inter-
spersed in many rows (Figure 28a). Mandibles equally stout, each
with two strong, acute teeth apically (inner tooth shorter than
apical tooth) and a short, blunt, third molar tooth basally. Head
sculpture imbricate, and with strong, white, scattered setae
(Figure 28d). Interantennal process weak. Toruli separated from
each other by two thirds of torulus diameter (Figure 28d). Eyes
with small, scattered white setae; interocular distance 1.9 x eye
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FIGURE 27 Asparagobius braunsi galls on Asparagus divaricatus. (a) old gall in situ. Photograph by Graham Grieve (https://www.inaturalist.
org/observations/70816950); (b) young and old galls in situ. Photograph by Graham Grieve (https://www.inaturalist.org/observations/

70816950); (c) and (d) recently emerged adult A. braunsi from A. divaricatus gall. Photographs by Graham Grieve (https://www.inaturalist.
org/observations/10959290).

height; inner eye margins subparallel to each other, slightly con-
verging ventrally; malar space 0.5x eye height. Ocellar triangle
raised. POL:OOL:LOL = 12:6:5. Antennal scrobe shallow and
broad, with rounded margins, narrowly and shallowly extending
to median ocellus. Anterior tentorial pits evident as slight depres-
sions (Figure 29a). Clypeus as wide as high, slightly convex over-
all; clypeal margin strongly projected, bilobed with shallow,
obtuse, medial triangular indentation (Figure 28d). Labrum hid-
den. Occipital carina present dorsally, gently curved, but medially
humped; postgenal lamina absent; subforaminal bridge with
postgenae narrowly separated, lower tentorial bridge slightly
sunken; posterior tentorial pits situated lateral of upper foramen
magnum; secondary posterior tentorial pits deep and long, posi-
tioned lateral to lower foramen magnum and dorsal half of ten-
torial bridge; hypostomal carinae hardly evident, not extending
to posterior tentorial pits, fading two-thirds up oral fossa
(Figure 29a). Pom present along a broad median area encompass-
ing width of lower tentorial bridge (Figure 29a).

Mesosoma. Pronotum, mesoscutum and mesoscutellum with scat-

tered strong white setae (Figure 28f,g). Mesoscutum 1.85x as

broad as long, 1.1x length of mesoscutellum; mesoscutal lobes
differentiated by weak and shallow notaular depressions, indicated
only by difference in sculpture (Figure 28f). Mesoscutellum 1.25x
wider than long; axillular grooves not sulcate, evident as strong
depressions demarcated by a line of fovea. Axillae concave, later-
ally bounding the central strongly raised mesoscutellum structured
as a hump with posterior three-quarters flat in profile (Figure 28f).
Mesopleuron and metapleuron medially bare, but mesopleuron
with patch of strong white setae anteriorly and posteriorly, and
metapleuron with antero-ventral patch of strong white setae.
Mesepimeron densely covered with strong white setae
(Figure 28g). Propodeum strongly rugulose; nucha short, weakly
defined; dense patch of strong white setae lateral of spiracles
(Figure 28e). Metacoxa large, with patches of strong white setae
dorsally and ventrally; metafemur 4.3x as long as broad; metatibia
straight, 4.5x as long as broad (Figure 28b). Fore wing with post-
marginal 0.75x length of stigmal vein and 0.5x marginal vein
length; submarginal vein with 8 weak sensilla, and not thick-
ened in apical third; stigmal vein club-shaped (Figure 28b). Hind
wing with 3 long hamuli, venation weak, faint, angular.
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FIGURE 28 Asparagobius copelandi Rasplus and van Noort, sp. nov., holotype Q (ICIPE). (a) antenna, axial view; (b) habitus, lateral view; (c)
fore wing venation; (d) head, anterior view; (e) metanotum, propodeum, dorsal view; (f) head, mesosoma, dorsal view; (g) head, mesosoma, lateral
view. Scale bar = 0.5 mm, except for B =1 mm.
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FIGURE 29 Asparagobius copelandi Rasplus and van Noort, sp. nov., holotype @ (ICIPE). (a) head, ventral view; (b) gaster, dorsal view; (c)

gaster, ventral view; (d) gastral terminal tergites, ovipositor, ventral view.

Gaster. Gaster 1.4x longer than wide, 1.3x mesosoma length;
Gt;, longest, 2x length of each of Gt,, Gt; Gt; and Gts
(Figure 29b). Hypopygium short, recessed with medial invagina-
tion (Figure 29c). Ovipositor sheaths short, contained within
medial, longitudinally concave excavation within tergite 8, not
reaching cerci, without a tuft of setae (Figure 29d).

Halleriaphagus van Noort and Burks, gen. nov. (Figures 30-35).
LSID urn:lsid:zoobank.org:act:99FBB231-F961-4F13-8319-FAB111C
2C82B.

Type species: Halleriaphagus phagolucida van Noort and Burks,
sp. nov.

Diagnosis. Clypeus narrow, as high as wide (Figure 31c); clypeal mar-
gin strongly projected, bilobed with strong setae (Figure 31c); clypeus
encompassed by a broad, triangular, concave area, the medial height
of which is a third its width, with dorsal triangular apex extending as
medial linear area of smaller sculpture to depression surrounding anten-
nal toruli (Figure 31c). Antennal formula 11264; multiporous plate sen-
silla large, in one to two rows on each flagellomere (Figure 31d);
occipital carina present dorsally, gently curved (Figure 2b); postgenal

lamina present (Figure 2b); tarsal claw with large basal projection that is
cleft (Figure 33b, c); stigmal vein at c. an 80 degree angle to postmargi-
nal vein, club-shaped, subequal in length to postmarginal vein and half
as long as marginal vein (Figures 31f and 33d), and with uncus small,
hardly protruding in female (Figure 31f) but strongly protruding in male
(Figure 33d).

Etymology. Named in recognition of gall formation on Halleria lucida
and H. elliptica. A combination of the host plant genus name Halleria
with the Latin word phagus meaning to eat, derived from Ancient
Greek -@dayog (-phagos, ‘-eating’), latinized to phagus. Hence the gen-
der is masculine.

Biology. Reared from leaf galls on Halleria lucida and H. elliptica
(Stilbaceae) (Figures 34 and 35).

Distribution. South Africa.

Description.

Head. Antenna with 12 flagellomeres; flagellum with two
anelli, the first subquadrate and second wider than long,
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clava undifferentiated in structure from funiculars
(Figure 31d). Mandibles each with two strong, prominent,
teeth subequal in size and length, and a third small basal
tooth (Figure 31c). Maxillary palp 4-segmented, distal seg-
ment longest, subequal in length to basal three segments
combined, labial palp 3-segmented, distal segment longest
and widest, subequal in length to basal two
segments combined (Figure 31b). Antennal scrobe shallow

27

FIGURE 30 Halleriaphagus phagolucida van Noort and Burks, sp. nov., holotype @ (SAM-HYM-P086327). (a) habitus, lateral view; (b) habitus,
dorsal view; (c) head, mesosoma, lateral view; (d) head, mesosoma, dorsal view; (e) mesoscutum, propodeum, dorsal view; (f) gaster, lateral view.

and broad, with rounded margins, not extending to median
ocellus. Anterior tentorial pits not easily visible, evident as
depressions. Clypeus narrow, as high as wide, convex dor-
sally between tentorial pits, depressed medially and anteri-
orly; clypeal margin strongly projected, bilobed with strong
setae; clypeus encompassed by a broad, triangular, concave
area, medial height of which is a third its width, with dorsal

triangular apex extending as medial linear area of smaller
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FIGURE 31 Halleriaphagus phagolucida van Noort and Burks, sp. nov., (a,b) paratype @ (SAM-HYM-P086328); (c-f) holotype @ (SAM-HYM-
P086327). (a) head, posterior view; (b) head, posterior-ventral view; (c) head, anterior view; (d) antenna, anti-axial view; (e) gastral terminal
tergites, ovipositor, ventral view; (f) fore wing.

sculpture to depression surrounding antennal toruli
(Figure 31c). Labrum hidden. Malar sulcus present as a broad
depression, complete. Gena sculpturally undifferentiated
posteriorly. Occipital carina present dorsally, gently curved;
postgenal lamina present, encompassing foramen magnum
dorsally, extending laterally for short distance; subforaminal
bridge with postgenae separated, lower tentorial bridge

sunken; secondary posterior tentorial pits deep and long,
positioned lateral to lower foramen magnum and dorsal half
of tentorial bridge; hypostomal carinae not extending to
posterior tentorial pits, fading when reaching lower tentorial
bridge, with polished, narrow differentiated hypostomal area
(Figures 2b and 31a). Pom present along a broad median
area (Figure 2b).
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Mesosoma. Pronotum short, about 4x wider than long,
with short, broad neck (Figure 32f). Mesoscutum with
weakly foveate, complete, depressed notauli. Scutoscutellar
suture simple, axillular sulcus strongly depressed, weakly
foveate. Frenal arms strong; mesoscutellar rim foveate
(Figure 30e). Prepectus laminar, slightly overlapping mesos-
rhomboidal

cutum, mesopleuron and tegula, bluntly

FIGURE 32 Halleriaphagus phagolucida van Noort and Burks, sp. nov., paratype ¢ (SAM-HYM-P088414). (a) habitus, lateral view; (b) habitus,
dorsal view; (c) head, mesosoma, lateral view; (d) body, dorsal view; (e) head, anterior view; (f) head, pronotum, dorsal view.

(Figure 3b). Fore wing with scattered, dark, microtrichia and
short marginal fringe (Figure 31f); basal and cubital folds
pigmented, stigmal vein at c. an 80 degree angle to post-
marginal vein, club-shaped, subequal in length to postmargi-
nal vein and half as long as marginal vein (Figure 31f), and
with uncus small, hardly protruding in female (Figure 31f) but

strongly protruding in male (Figure 33d); wing disc
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FIGURE 33 Halleriaphagus phagolucida van Noort and Burks, sp. nov., paratype & (SAM-HYM-P088414). (a) mesosoma, gaster, dorsal view;

(b) protarsal claws; (c) protarsal claws; (d) fore wing (inset: data labels).

pigmented over a broad area below venation. Legs with five
tarsomeres; tarsal claws with large basal projection that is
cleft (Figure 33b,c).
Gaster. Gaster non-collapsing, but with separate tergites
(Figures 30f and 33a); Gt; without dorsal longitudinal carinae;
syntergum in female with depression, separated by a median

carina, surrounding cercus.

Halleriaphagus phagolucida van Noort and Burks, sp. nov.
(Figures 30-35).

LSID urn:lsid:zoobank.org:act:7076B135-C1BA-400F-8CE3-160EC4
20EO05D.

Holotype. 9. SOUTH AFRICA: Western Cape, Tsitsikamma National
Park, Diepwalle forest, —33.960885° 23.161130°, 471 m, gall col-
lected 8 July 2021, emerged 21 July 2021, RC Swart, Afromontane
Forest, ex Halleria lucida leaf galls, SAM-HYM-P086327. Deposited
in SAMC.

Paratypes. SOUTH AFRICA. 29 13: ditto, SAM-HYM-P086326, SAM-
HYM-P086328, SAM-HYM-P086329. 89 33, 1 larva (mounted):
Western Cape, Tsitsikamma National Park, Diepwalle forest,

—33.960885° 23.161130°, 471 m, 8 July 2021, emerged 21 July
2021, RC Swart, Afromontane Forest, ex Halleria lucida leaf galls,
SAM-HYM-P095137 to SAM-HYM-P095141, SAM-HYM-P095143,
SAM-HYM-P095145 to SAM-HYM-P095148, SAM-HYM-P095150,
SAM-HYM-P095151 (SAMC); 19, 138: Kwazulu-Natal, St Lucia,
28.3728S 32.3912E, 20-30 Dec 2019, MJ Botha, ex gall on Halleria
lucida (iNat observation 37,128,221), coastal forest, Ormocerinae det.
S. van Noort 2019, SAM-HYM-P088414, SAM-HYM-P088415
(SAMC); 19 18 (plus dried hard woody host gall) Kwazulu-Natal, Mun-
ster, 40 m, 30° 59.965’'S 30° 15.599' E, G. Grieve, 9 June 2014,
emerged October 2014, ex stem galls on Halleria lucida SAM-HYM-
P048077 (SAMC); 69, 13: Eastern Cape, Kentani, Miss A. Peglar, bred
from galls on Halleria elliptica, 19 remounted on point from original
communal card, IMAGED WaspWeb LAS 4.9 SAMC 2022, SAM-
HYM-P009897A (SAMC); 13 remounted on point from original com-
munal card SAM-HYM-P009897B (SAMC); 5 remaining Q@ remain
mounted on original communal card SAM-HYM-P009897C to
SAM-HYM-P0O09897F (SAMC); 19: Grahamstown, S. Africa, Nov.
1951, E. Mc C. Callan, ex stem gall on Halleria lucida L. (NHMUK).

Diagnosis. As for genus.
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FIGURE 34 Halleriaphagus phagolucida van Noort and Burks, sp. nov., host galls on host plant Halleria lucida (SAM-HYM-P086326 to
P086329) from Diepwalle. (a, b) galls in situ on leaves; (c) gall with H. phagolucida exit hole; (d) split open gall showing central locule with
developing H. phagolucida larva; (e) three developing H. phagolucida larvae each extracted from a central locule in three different galls; (f) split
open gall showing central locule with mature H. phagolucida adult.

Etymology. Named in recognition of gall formation on Halleria lucida. Distribution. South Africa.
A combination of the host plant species epithet lucida with the Latin
word phagus meaning to eat. Noun in apposition. Description. Body length 2.5-3.5 mm.

Biology. Reared from leaf galls formed on Halleria lucida and Halleria Colour. Body almost entirely metallic green-bronze, with
elliptica (Stilbaceae) (Figures 34 and 35). some purple lustre, becoming yellow-brown on areas of the
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FIGURE 35 Halleriaphagus phagolucida van Noort and Burks, sp.

legs and flagellum; venation dark brown; eyes and ocelli pink-
white; setae white (Figure 30a-f).

Head. Scape 5x as long as broad almost extending to median
ocellus; pedicel as long as fl; + fl, + fls, with scattered long
setae; flagellum length equal to head height, with a subquadrate
first anellus, transverse second anellus, six funiculars and four
clavomeres; funicle broadening distally; fl; 1.5x broader than
long, as long as flz, and with only a few multiporous plate sen-
silla; all other funiculars and clavomeres transverse, with one
dominant row of multiporous plate sensilla, but distal five funic-
ulars occasionally interspersed with second sparse row of sen-
silla (Figure 31d). Head sculpture imbricate, and with scattered
setae (Figure 31c). Interantennal process present but weak. Tor-
uli separated from each other by less than diameter of a torulus.
Eyes with small, scattered setae; interocular distance 1.5x eye
height; inner eye margins subparallel; malar space 0.6x eye
height (Figure 31c). Clypeus with about 8-10 strong setae
(Figures 31c and 32e). Ocellar triangle raised. POL:OOL:
LOL = 14:7:6 (Figure 32f). Vertex posterior of ocellar triangle
and occiput transversely strigose (Figure 30d).

nov., host galls on host plant Halleria lucida (SAM-HYM-P086326 to
P086329) from Diepwalle. (a-c) split open gall showing central locule with mature H. phagolucida adult; (d) recently emerged H. phagolucida adult.

Mesosoma. Pronotum, mesoscutum and mesoscutellum with
scattered long setae (Figure 30d). Mesoscutum twice as
broad as long, 0.9x length of mesoscutellum; mesoscutal
lobes differentiated by notaular depressions (Figure 30d).
Mesoscutellum length 1.1x width; axillular grooves distinct,
depressed, weakly foveate and distinctly and evenly broad-
ening posteriorly (Figure 30e). Mesopleuron and meta-
pleuron bare, except for a few setae dorsally and ventrally
(Figure 30c). Propodeum anteriorly with weak, short longitu-
dinal carinae flanking polished areas, these polished areas
also present around spiracles, but remaining surface reticu-
late with a single median carina extending to nucha in female
(Figure 30e) and five broken carinae extending to nucha in
male (Figure 30a). Metacoxa large, metafemur, 4x as long as
broad; metatibia gently curved, 7x as long as broad
(Figure 30a). Fore wing with postmarginal vein 1.4x (female)
and 1.25x (male) length of stigmal vein, and 0.5x marginal
vein length; submarginal vein with 10-12 strong sensilla;
stigmal vein club-shaped (more strongly clavate in male due

to strongly projecting uncus; uncus small, hardly projecting
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FIGURE 36 Hemadas nubilipennis @ (CNC). (a) habitus, lateral view; (b) head, mesosoma, dorsal view; (c) head, anterior view; (d) toruli, face
and clypeus, anterior view; (e) antenna dorso-lateral view.

in female) (Figures 31f and 33d). Hind wing with 3 long ham- dorsally in close apposition to Gtg, hardly extending beyond
uli, venation strong, angular (Figure 33d). position of cerci, and ventrally with dense tuft of long setae
Gaster. Gaster globular, length 1.25x width, 1.4x mesosoma (Figure 31e).

length; Gt; longest, twice length of Gtz and Gt,; in female

and half of total gaster length in male; Gt, extremely short, Variation. The older Kentani specimens in SAMC that were
largely hidden beneath Gt; (Figures 30f and 33a). Hypopy- reared at the turn of last century from H. elliptica have the
gium short, blunt (Figure 17e). Ovipositor sheaths short, held clypeal margin more deeply bilobed with the clypeus
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FIGURE 37 Hemadas nubilipennis @ (CNC). (a) head, mesosoma, lateral view; (b) mesosoma, lateral view (wings removed); (c) prepectus,
mesopleuron, lateral view; (d) propodeum, dorsal view; (e) fore wing venation; (f) wings.

projecting, narrower than high. The pedicel is shorter than in
the holotype, only as long as the anellus and first funicular
combined; the anellus is narrower, much shorter than the
first funicular (the anellus is quadrate, as long as first funicu-
lar in the holotype); occipital carina gently curved with a

strong and narrow dorso-medial indentation (indentation

absent in holotype); anterior mesoscutellar margin broad,
longer than anterior axillar margin (narrow in holotype);
body with metallic purple iridescence, which is probably an
artefact of age and exposure to pesticides used in the insect
drawers. The freshly reared specimens have a metallic
greenish-purple iridescence.
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FIGURE 38 Hemadas nubilipennis @ (UCR). (a) head, anterior view; (b) head, posterior view; (c) mesosoma, lateral view; (d) mesosoma dorso-
lateral view; (e) terminal gastral tergites; postero-ventral view; (f) fore tarsus distal view, showing tarsal claw, ventral view.

Hemadinae van Noort, Burks, Mitroiu and Rasplus, subfam. nov.
LSID urn:lsid:zoobank.org:act:A30D16F2-D67A-4CD5-B747-488E
412775B1.

Type genus: Hemadas Crawford, 1909.

Diagnosis. Antennal formula 11264 (Figure 36e); multiporous plate

sensilla large, in one or two irregular rows on each funicular

(Figure 36e); clypeus with apical margin almost straight, but wavey, at
most broadly and shallowly emarginate medially (Figure 36d); postge-
nal bridge open, separated by lower tentorial bridge (Figures 2d and
38b); postgenal lamina absent (Figures 2d and 38b); frenal line cari-
nate laterally, but medially indicated only by more or less a change in
sculpture; stigmal vein at c. an 80° angle to postmarginal vein, club-
shaped, uncus very long (Figure 37e); tarsal claws with rudimentary
hump (Figure 38f).
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FIGURE 39 (a, b) hemadas nubilipennis @ (CNC); (c, d) Ormyrus gibbus (UCR). (a) clypeus and mandibles, anterior view; (b) mesosoma, posterior
view (legs removed, dorsal surface towards top); (c) habitus, lateral view; (d) head anterior view.

Distribution. Nearctic region.

Hemadas Crawford, 1909 (Figures 36-39).

Hemadas Crawford, 1909. Type species: Megorismus nubilipennis
Ashmead, 1887.

Parhabritys Girault, 1917. Synonymy by Gahan and Ferriére
(1947).

Diagnosis. The same as for subfamily.

Biology. Hemadas nubilipennis (Ashmead) is a gall former on
Blueberry, Vaccinium angustifolium (Ericaceae) (MacKay, 1989;
McAlister & Anderson, 1932; Shorthouse et al., 1986, 1990;
West & Shorthouse, 1989). Hemadas is commonly known as
the Blueberry stem gall wasp. Attacked by at least three para-
sitoid wasps: Ormyrus vacciniicola, Eurytoma solenozophaeriae
and Sycophila vacciniicola (latter both Eurytomidae) (lsaacs
et al., 2020).

Distribution. Nearctic (Canada, USA).

Species richness. Hemadas nubilipennis (Ashmead, 1887).

Ormyrinae Forster, 1856

Diagnosis Antennal formula 11354, 11264 (Figure 42b) or 11174
(Figure 40b); postgenal bridge closed (Figure 2d). Gaster often with trans-
verse rows of foveae and crenulations in Ormyrus, which comprises most
of the diversity of the subfamily; metacoxae enlarged, flattened on the
external surface and subtriangular in cross section (Figure 41e); metatibial
spurs stout, curved; tarsal claw with or without a large basal projection;
marginal vein at least 3.5x as long as postmarginal vein (Figure 42g).

Biology. Parasitoids of gall formers, especially hymenopterous gall

formers.

Distribution. Worldwide.

Eubeckerella Narendran, 1999 (Figure 40).

Eubeckerella Narendran, 1999. Type species: Eubeckerella malaica
Narendran, 1999.
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Pasoh Forest Res.
Negri S., Malaysia
111.27.79 prim.for.
P. & M. Becker
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FIGURE 40 Eubeckerella malaica Narendran Q (AEI). (a) habitus, lateral view, (b) head, anterior view, (c) head, mesosoma, dorso-lateral view;

(d) gaster, dorsal view; (e) tarsi and tarsal claws; (f) data labels.

Diagnosis. Eyes very large, hence malar space very short (Figure 40a);
face mainly rugose-striate (Figure 40b); notauli deep in posterior part
(Figure 40c); antennal formula 11174 (Figure 40b); fore wing with dif-
fuse median infumation (Figure 40a); most gastral tergites weakly
punctulate-reticulate, without any pits or crenulate borders
(Figure 40d); cerci peg-like (Figure 40d); tarsal claws long and thin,
sharply pointed with rudimentary basal swelling (Figure 40e).

Biology. Unknown.
Distribution. Malaysia.
Comments. Narendran (1999) states that E. malaica lacks an occipital

carina, this being ‘replaced by occipital groove’ (p. 145) or ‘occipital
sulcus’ (p. 147). This is a misinterpretation as the occipital carina is
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FIGURE 41 Ormyrus flavipes holotype @, B.M. TYPE HYM 5.2877 (NHMUK). (a) habitus, lateral view; (b) habitus, dorsal view; (c) head and
mesosoma, dorso-lateral view; (d) head and mesosoma, dorsal view; (e) head and mesosoma, lateral view; (f) scutellum, propodeum, latero—-dorsal view.

clearly present in the holotype specimen (Figure 40c). In other mor-
phological respects, Eubeckerella fits within the delimitation of the
Ormyrinae and hence, we reinstate the placement of this genus in the
Ormyridae (left unplaced to family in Burks et al., 2022), and specifi-

cally within the nominate subfamily.

Eubeckerella malaica Narendran (Figure 40).

Eubeckerella malaica Narendran, 1999. Holotype: @ in American
Entomological Institute, Utah State University, Logan. Type Local-
ity: Pasoh Forest Res., Negri S., Malaysia.

Diagnosis. The same as for the genus.

Biology. Unknown.
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FIGURE 42 Ormyrus flavipes holotype @, B.M. TYPE HYM 5.2877 (NHMUK). (a) head, anterior view; (b) head and antennae, lateral view;
(c) head and antenna, ventrolateral view; (d) metasomal tergites 1-6, lateral view; (e) metasoma, dorsal view; (f) metasoma, with terminal tergites
and ovipositor in dorsal view; (g) wings (inset: data labels).

Distribution. Malaysia. Siphonura Nees ab Esenbeck, 1834: 81. Synonymy by von Dalla
Torre, 1898: 598.
Ormyrus Westwood (Figures 41 and 42). Cyrtosoma Perris, 1840: 96. Synonymy by Mayr, 1904: 565.

Cyrtosoma  (Monobaeus)  Forster, 1860. New status in
Ormyrus Westwood, 1832: 127. Type species: Ormyrus punctiger Doganlar, 1991: 3.

Westwood, 1832. Cyrtosoma  (Tribaeus) Forster, 1860. New status in
Periglyphus Boheman, 1834: 378. Synonymy by von Dalla Doganlar, 1991: 3.
Torre, 1898: 598. Tribaeus Forster, 1860: 93. Synonymy by Mayr, 1904: 565.
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Monobaeus Foérster, 1860: 95. Synonymy by Mayr, 1904: 560.
Torymus (Chrysoideus) De Stefani, 1898: 172. Synonymy by
Risbec, 1954: 535.

Wania Risbec, 1951: 535. Synonymy by Peck, 1963: 591.
Avrasyamyrus  Doganlar, 1991: 3, 7-8.
Hanson, 1992: 1335.

Ormyrulus Boucek, 1986. Type species: Ormyrulus gibbus

Synonymy by

Boucek, 1986, syn. nov.

Diagnosis. Antenna with one to three anelli, five to seven funiculars and
four clavomeres including the terminal button (Figure 42b); clypeus with
apical margin bilobed (Figure 42a); occipital carina well developed
(Figure 2d); postgenal lamina absent (Figure 2d); postgenal bridge closed
(Figure 2d); metacoxa greatly enlarged, subtriangular in cross section
(Figure 41e); metatibia with 2 stout curved spurs; tarsal claws with large
basal lamellar projection; gaster heavily sclerotized, usually with trans-

verse rows of large foveae (pits) basally on tergites (Figure 42d).

Comments on synonymy. Although Boucek (1986) mentioned in his
description that Ormyrulus has no occipital carina, O. gibbus clearly has
this carina. The carina was interpreted by Boucek (1986) as the ‘sharp
arcuate dorsal ridge separating the vertex from the steep shallowly exca-
vated occiput’ and although this carina is situated very high on the head
it is clearly homologous with the occipital carina present in Ormyrus
(Figure 39c¢). In all other morphological respects, Ormyrulus (Figure 39c,d)
fits within the interpretation of Ormyrus and placement within the
Ormyrus clade is corroborated by the molecular phylogenomic analyses,
hence, we synonymise Ormyrulus with Ormyrus, resulting in the new

combination Ormyrus gibbus (Boucek, 1986) comb. nov.

Biology. Parasitoids of various gall formers, especially Cynipidae
(Hymenoptera) and Chalcidoidea (e.g., gall formers in syconia of Paleo-
tropical figs), but also Cecidomyiidae and Tephritidae (Diptera)
(Gomez et al., 2017; Hernandez-Nieves, 2007; Noyes, 2019). Ormyrus
gibbus (Boucek, 1986) is a parasitoid of Procontarinia matteiana
(Cecidomyiidae), which forms galls on leaves of mango trees, Mangi-
fera indica (Boucek, 1986).

Distribution. Worldwide.

Species richness.
Overall, 145 described species, including Ormyrus gibbus
(Boucek, 1986), comb. nov.

Ouma Mitroiu, gen. nov. (Figures 45 and 46).
LSID urn:lsid:zoobank.org:act:CCF1BF41-8 BC2-4B2C-AB10-1B32
B4903D39.

Type species: Ouma emazantsi Mitroiu, sp. nov.

Diagnosis. Eyes normal, malar space long (Figures 45c and 46c); face
mainly reticulate-imbricate (Figures 45c and 46c); notauli shallow to
almost indistinct at least in posterior part (Figure 45b); antennal for-
mula 11263 (Figure 45e); fore wing hyaline (Figure 45f); tarsal claw
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with cleft or uncleft basal projection; most metasomal tergites weakly
punctulate-reticulate, without any pits or crenulate borders

(Figure 45d); cerci peg-like.

Etymology. Named after the Afrikaans word ouma meaning
grandmother, referring to the apparently plesiomorphic charac-
ters of this genus as compared to other Ormyrinae. Gender
feminine.

Biology. Unknown.

Distribution: South Africa, Tanzania.

Description.

Head. Face uniformly reticulate-imbricate, except almost
smooth clypeus (Figure 46c). Clypeus slightly produced, lower
margin  with a very weak emargination. Eyes normal
(Figure 46c). Toruli higher than lower ocular line (Figure 46c).
Scape reaching or almost reaching lower margin of median
ocellus. Occipital carina fine. Antenna with formula 11,263
(Figure 46e).

Mesosoma. Pronotal collar slightly narrower than mesoscutum
(Figure 46b). Mesoscutum predominantly striate-reticulate in ante-
rior half and reticulate in posterior half; notauli hardly distinct, in
posterior part as shallow depressions (Figure 45b), or more distinct
but becoming shallower in posterior part (Figure 46b). Mesoscutel-
lum reticulate; frenal area mostly not delimited and hardly or impos-
sible to separate from rest of mesoscutellum. Metascutellum
medially shiny, hidden under the expanded posterior margin of
mesoscutellum. Propodeum irregularly sculptured (Figures 45d and
46d). Prepectus virtually smooth. Fore wing (Figure 46f) extensively
bare in basal part; speculum large, gradually narrowing and reaching
stigmal vein; veins slender; stigma elongate, with small uncus
(Figure 46f). Hind leg with coxa plus trochanter about as long as
femur (Figure 45a). Tarsal claw with cleft or uncleft basal projection.
Gaster. First tergite virtually smooth, the following tergites uni-
formly and shallowly punctulate-reticulate, except their smooth
posterior margin (Figure 45d). Ovipositor sheaths not or slightly
protruding.

Comments. The new genus appears to be closest to Eubeckerella due
to its almost smooth gastral tergites, without any pits or crenulate
borders. For the most important differences between the two gen-
era, see the key to subfamilies and genera. In the holotype of
O. daleskeyae the head has been reattached, with its posterior part
covered in glue, so the occipital carina is not visible; however,
because of many similarities between this species and O. daleskeyae,
it is presumed that the shape of the occipital carina is similar in both
species. One additional label of the O. emazantsi holotype states
(in Boucek’s handwriting): ‘? blisko fosilnimu rodu od Bachmaiera
(barev fotografie)’, which can be translated as ‘? close to fossil genus
from Bachmaier (coloured photos)’. We are not aware of any work
by this author that includes such a genus.
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1. Notauli indistinct, in posterior part as very shallow depressions (Fig. 43A); median area of propodeum with weak irregular cari-

nae, their interspaces rugose (Fig. 43B); upper part of scrobes and ocellar triangle rugose-reticulate, sculpture much denser than

surrounding areas; second flagellomere quadrate (Fig. 43C); third flagellomere only slightly narrower than clava (Fig. 43C); tarsal

claw projection cleft; flagellum dark brown (Fig. 43C); multiporous plate sensilla white, contrasting with flagellomeres (Fig. 43C);

head and mesosoma dark blue-green (Fig. 43A)

... O. daleskeyae Mitroiu sp. nov.

- Notauli distinct, although not deep (Fig. 44a); median area of propodeum with stronger irregular carinae, their interspaces almost

smooth (Fig. 44b); upper part of scrobes and ocellar triangle reticulate, sculpture not much denser than surrounding areas; second

flagellomere transverse (Fig. 44c); third flagellomere distinctly narrower than clava (Fig. 44c); tarsal claw projection uncleft; flagel-

lum yellowish brown (Fig. 44c); multiporous plate sensilla pale brown, not contrasting with flagellomeres (Fig. 44c); head and meso-

soma brownish, with olive green reflections (Fig. 44a)

... 0. emazantsi Mitroiu, sp. nov.

Ouma daleskeyae Mitroiu, sp. nov. (Figure 45).
LSID urn:lsid:zoobank.org:act:5D2BD8A0-7C7F-4B36-B03B-0C1
2944D67ES.

Holotype. 2. TANZANIA, Africa or. Katona, Arusha 1905. Deposited
in NHMUK.

Diagnosis. Upper part of scrobes and ocellar triangle rugose-reticu-
late, sculpture much denser than surrounding areas (Figure 45e);
notauli comparatively indistinct, in posterior part as very shallow
depressions (Figure 45b); median area of propodeum with weak
irregular carinae, their interspaces rugose (Figure 45d); first flagello-
mere transverse; second flagellomere quadrate; third flagellomere
only slightly narrower than clava; flagellum dark brown; multiporous

plate sensilla white, contrasting with flagellomeres (Figure 45e);

head and mesosoma dark blue-green (Figure 45c); fore wing hyaline
(Figure 45f).

Etymology. The species is named for Natalie Dale-Skey, whose cura-
torial efforts lead to the discovery of many hidden treasures in the
NHMUK collections. Noun in genitive case.

Biology. Unknown.

Distribution. Tanzania.

Description. Body length 2.5 mm.

Colour. Head and mesosoma mainly dark blue-green (Figure 45b);
posterior margin of mesoscutellum light brown (Figure 45b). Gaster
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FIGURE 45 Ouma daleskeyae Mitroiu, sp. nov., holotype @ (NHMUK). (a) habitus, lateral view; (b) head, mesosoma, dorsal view; (c) head,

frontal view; (d) propodeum, gaster, dorsal view; (e) antenna; (f) fore wing.

dark brown, with slight bluish reflections, ventrally paler
(Figure 45d). Scape and pedicel yellowish, the latter dorsally
brownish; flagellum dark brown, multiporous plate sensilla white,
contrasting with flagellomeres (Figure 45e). Eyes pale reddish.
Mandibles yellowish brown, teeth darker. Coxae concolorous with
mesosoma; femora medially dark brown; tibiae and tarsi yellowish,
apical tarsomere brown (Figure 45a). Wings hyaline; venation light
brown (Figure 45f).

Head. Upper part of scrobes and ocellar triangle rugose-reticu-
late, sculpture much denser than surrounding areas (Figure 45e).
Scape reaching above lower margin of median ocellus
(Figure 45c). Relative measurements: head length: 35, width:
75, height: 60; eye height: 35, length: 26; malar space: 24; scape
length: 29, width 6; pedicel length: 11, width: 5.5; pedicel plus
flagellum length: 70; fl, length: 4, width: 4; flg length: 7, width: 8;
clava length: 19, width: 9.
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Mesosoma. Pronotal collar striate-imbricate (Figure 45b).
Mesoscutum predominantly striate in anterior half and reticu-
late in posterior half; notauli comparatively indistinct, as shal-
low depressions in posterior part (Figure 45b). Frenal area not
delimited but with slightly shinier region occupying slightly less
than half its length. Propodeal median area with several very
fine irregular carinae, the interspaces between them rugose

oot ookl 43
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FIGURE 46 Ouma emazantsi Mitroiu, sp. nov., holotype @ (NHMUK). (a) habitus, lateral view; (b) head, mesosoma, dorsal view; (c) head,
antero-lateral view; (d) propodeum, gaster, dorsal view; (e) antenna; (f) fore wing.

(Figure 45d). Mesopleuron and metapleuron mostly uniformly
and finely reticulate. Tarsal claw projection cleft. Relative mea-
surements: mesosoma length: 105, width: 76, height: 65;
mesoscutum length: 38, width: 76; mesoscutellum length:
48, width: 43; propodeum length: 25; fore wing length:
250, width: 107; marginal vein: 43; stigmal vein: 10; postmargi-

nal vein: 17.
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Gaster. Ovipositor sheaths not protruding (Figure 45d). Relative
measurements: gastral length: 130, width 80; first tergite length:
55, width: 80.

Ouma emazantsi Mitroiu, sp. nov. (Figure 46).
LSID urn:lsid:zoobank.org:act:80363EEA-3F63-4B29-B6D8-6E661
D3B7BCA4.

Holotype. 9. SOUTH AFRICA, Port St. John, Pondoland, Aug. 15-31.
1923. S. Africa. R. E. Turner, Brit. Mus. 1923-463. Deposited in
NHMUK.

Diagnosis. Upper part of scrobes and ocellar triangle reticulate, the
sculpture not much denser than surrounding areas; notauli distinct,
shallow (Figure 46c); median area of propodeum with interspaces
between irregular carinae smooth; first flagellomere transverse; sec-
ond flagellomere transverse; third flagellomere distinctly narrower
than clava; flagellum yellowish brown; multiporous plate sensilla pale
brown, not contrasting with flagellomeres (Figure 46e); head and
mesosoma brownish, with olive green reflections (Figure 46b); fore

wing hyaline (Figure 46f).

Etymology. In Xhosa language, emazantsi means ‘southern’, with ref-
erence to the species’ known distribution. Noun in apposition.

Biology. Unknown.

Distribution. South Africa.

Description. Body length 1.75 mm.

Colour. Body brownish, with distinct olive green reflections on
face, vertex and dorsal side of mesosoma (Figure 46a). Scape
and pedicel pale yellow except pedicel dorsally brownish; fla-
gellum yellowish brown, multiporous plate sensilla pale brown,
not contrasting with flagellomeres (Figure 46€). Eyes dark red.
Mandibles yellowish brown, the teeth darker. Coxae concolor-
ous with mesosoma, the procoxae slightly lighter; femora light
brown; tibiae and tarsi yellowish except, apical tarsomeres
brown (Figure 46a). Wings hyaline; venation light brown
(Figure 46f).

Head. Upper part of scrobes and ocellar triangle reticulate, the
sculpture not denser than surrounding areas. Scape almost
reaching lower margin of median ocellus. Relative measure-
ments: head length: 35, width: 70, height: 55; eye height:
34, length: 26; malar space: 25; scape length: 27, width 5.5; pedi-
cel length: 10, width: 5; pedicel plus flagellum length: 63; fl,
length: 3.5, width: 4.5; flg length: 6, width: 8; clava length:
18, width: 10.

Mesosoma. Pronotal collar imbricate-reticulate (Figure 46b).
Mesoscutum predominantly striate-reticulate in anterior half
and reticulate in posterior half; notauli distinct, becoming shal-

lower in posterior part (Figure 46b). Frenal area not delimited.
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Propodeal median area with several conspicuous irregular cari-
nae, the interspaces between them almost smooth. Meso-
pleuron very delicately reticulate, lower mesepimeron almost
smooth. Metapleuron uniformly reticulate. Tarsal claw projec-
tion uncleft. Relative measurements: mesosoma length:
98, width: 61, height: 58; mesoscutum length: 35, width: 61;
mesoscutellum length: 42, width: 35; propodeum length: 20;
fore wing length: 210, width: 90; marginal vein: 39; stigmal
vein: 9; postmarginal vein: 15.

Gaster. Ovipositor sheaths slightly protruding. Relative measure-
ments: gastral length: 100, width 61; first tergite length:
50, width: 61.

DISCUSSION

Molecular analyses of relationships and re-interpretation of morpho-
logical character states within the Chalcidoidea have demonstrated
the necessity for a radical reconfiguration of the historical classifica-
tion of the superfamily (Burks et al., 2022; Cruaud et al., 2024). The
circumscription of Ormyridae as proposed by Burks et al. (2022) and
modified here is strongly supported by phylogenomic molecular ana-
lyses of UCEs and their flanking regions (IQ-TREE SH-aLRT >80/
UFBoot 295; ASTRAL local PP >0.9). In turn, the relationships indi-
cated by the molecular analyses are corroborated by comparative
morphological assessment of shared character states, particularly
based on such previously overlooked characters as the structure of
the posterior of the head, the lateral panel of the prepectus and tarsal
claw configuration. The relative structural arrangement of the lateral
panel of the prepectus is a synapomorphy grouping all six ormyrid
genera and is a unique configuration within the Chalcidoidea.

The morphological analysis justified the previous transfer of
Asparagobius and Hemadas to Ormyridae as well as placement of the
newly described genus Halleriaphagus in the family. There is, however,
sufficient divergence within the components of the newly defined
Ormyridae to justify the recognition of subfamilies to compartmental-
ize the three clades nomenclaturally. Hemadinae were recovered as a
sister group to the Asparagobiinae and Ormyrinae. The basal clades
comprising the Hemadinae and Asparagobiinae are represented by
primary gall formers, with the shift to a parasitoid lifestyle thus proba-
bly being a derived trait present only in the Ormyrinae. This prelimi-
nary hypothesis would need to be thoroughly assessed through the
inclusion of a substantial portion of the 145 known Ormyrus species
in a phylogenetic analysis. Of interest is the correlated association of
Asparagobius braunsi and an undescribed Ormyrus species developing
simultaneously in the same gall formed on Asparagus (van Noort,
unpublished data), meaning that if Asparagobius is the primary gall for-
mer then Ormyrus likely is a parasitoid of Asparagobius in this case.
Given the close evolutionary relationship of these genera, this biologi-
cal relationship could potentially be a case of agastoparasitism as
demonstrated for cynipid inquilines (Ronquist, 1994).

The specialist fig (Ficus, Moraceae) associated Epichrysomallidae

were recovered as the sister group to the newly defined Ormyridae.
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Most species of Epichrysomallidae gall the florets within the fig cav-
ity early on in fig development. They oviposit through the fig wall
prior to the pollinators arriving at receptive figs and are subse-
quently parasitized by species of Sycophila (Eurytomidae)
(Compton & van Noort, 1992; Kerdelhué et al., 2000; Segar
et al., 2013). However, a few species of Epichrysomallidae form galls
in the fig walls or in the terminal leaf buds or, more rarely, on the
roots or twigs (Beardsley & Rasplus, 2001; Ferriére, 1929). Several
Ormyrus species are associated with figs and our phylogeny suggests
that these are an independent subsequent re-colonization of the fig
niche. Like the epichrysomallids they also develop within galls in the
fig or in aerial root galls or in leaf terminal galls (Boucek et al., 1981;
Noyes, 2019) and are surmised to be attacking the epichrysomallids
developing in these niches.

More inclusive coverage of representatives of the species-rich
genus Ormyrus in phylogenomic analyses would allow for mapping of
the known biological lifestyle strategies onto the resulting cladogram,
providing elucidation of the seemingly complex evolutionary history
of biology within the family.

ICZN COMPLIANCE

New nomenclatural acts contained herein conform to the articles and
recommendations of the International Code of Zoological

Nomenclature.
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Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

Figure S1. Phylogenetic trees. (A) IQ-TREE tree obtained from the
UCE data set without partitioning. SH-aLRT/UFBoot are shown at
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nodes. (B) IQ-TREE tree obtained from the UCE data set with parti-
tioning using the SWSC method and the best partitioning scheme
inferred by PartitionFinder. SH-aLRT/UFBoot are shown at nodes.
(C) ASTRAL tree obtained from the 671 gene trees. Local posterior
probabilities are shown at nodes.

Table S1. UCE sample details. Spreadsheet of UCEs obtained from
previous publications (Blaimer et al, 2023; Cruaud et al., 2024;
Rasplus et al., 2020; Rasplus et al., 2022), extracted from genomes
(Bunnefeld et al., 2018) or captured de novo for the purpose of this
study.

Table S2. Matrix of character states scored across the six genera con-
sidered to belong to the revised concept of the family Ormyridae.
Appendix S1. Lucid Interchange Format version 3 (LIF3) of the Wasp-
Web online Lucid matrix identification key to Ormyridae genera
(Chalcidoidea, Hymenoptera).

The LIF3 file is an XML-based file that stores all the Lucid3 key data,
allowing exchange of the key with other key developers. Copyright
notice: This dataset is made available under the Open Database
Licence (http://opendatacommons.org/licenses/odbl/1.0/). The Open
Database Licence (ODbL) is a licence agreement intended to allow
users to freely share, modify and use this Dataset while maintaining
this same freedom for others, provided that the original source and

author(s) are credited.
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