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Abstract

Chalcidoidea includes 19 families of cosmopolitan parasitic hymenopterans
ranging in size from 0.2 mm to 15 mm. Species of Chalcidoidea, with
21, 250 nominal species, parasitize (rarely prey on) many arthropods: twelve
orders of Insecta, two orders of Arachnida, and one family of Nematoda. In
Eurytomidae, ~87 genera and 1,400 species are recognized as valid. The
subfamily Rileyinae is characterized by a reduced prepectus, foreshortened
anterior gastral terga, and 2 to 3 anelli. Herein, Rileyinae sensu stricto
contains six genera (Rileya, Platyrileya, Neorileya, Dougiola,
Austrophotismus, Boucekiana) and 69 species, 44 described as new, for
which keys are provided.

A morphological data set was analyzed to determine generic relationships in
Rileyinae and its placement within Eurytomidae. Forty-one morphological
characters were scored across 52 taxa (23 genera of Eurytomidae, 10 species
of Rileyinae, three outgroup taxa) and analyzed using maximum parsimony
with PAUP*. Eurytomidae and Rileyinae are recovered as monophyletic
groups in all (Eurytomidae) or some (Rileyinae) of the parsimonious trees
but the characters supporting the monophyly of Eurytomidae do so weakly
because of homoplasy and/or symplesiomorphy, whereas Rileyinae has better
synapomorphic support. Putative sister taxa (Leucospidae, Chalcididae) are
monophyletic. An additional analysis of taxa of Rileyinae (28 species of
Rileya plus representatives of 4 other genera of Rileyinae; Heimbrinae as the
outgroup) using the above character matrix with an additional 9 characters
useful in interspecific differentiation supported Rileya + Platyrileya and
Neorileya as monophyletic within Rileyinae. Also included are tables
detailing host utilization for Eurytomidae (genera) and Rileyinae (species) as
well as confirmed or suspected plant hosts (by plant family) for Rileyinae.

Xii



INTRODUCTION

Eurytomidae (Hymenoptera: Chalcidoidea) is a cosmopolitan family whose
host utilization ranges from phytophagy to entomophagy. Currently, 90 genera
and at least 1,400 nominal species from every zoogeographic region of the
world are recognized as valid (Noyes 2001). These figures probably
underestimate the true diversity of Eurytomidae, given that just over 21,250
species of Chalcidoidea have been described to date (Noyes 2001) and
estimates of the potential number of species of Chalcidoidea range from 60,000
to 500,000 (Noyes 1978, 1990, 2000, pers. comm.; Gordh 1979).

Historically, eurytomids have been characterized by a quadrate
pronotum in dorsal view, dense, coarse punctation on the head and mesosoma,
and propodeum often depressed medially or longitudinally channeled.
Unfortunately, these characters are neither possessed by all eurytomids nor
absent from putative sister groups (Leucospidae, Chalcididae). Walker (1833)
originally recognized four genera of Eurytomidae when he characterized the
family: Eurytoma, Decatoma, Isosoma, and Systole.  Ashmead (1904)
designated twenty-three new genera and five tribes: Aximini, Eurytomini,
Isosomini, Rileyini, and Decatomini, which were accepted by Schmiedeknecht
(1909) and Bugbee (1936). The tribes were elevated to subfamily status
(Ferriere 1950) and maintained by subsequent authors (Nikol’skaya 1952;
Claridge 1961a). Burks (1971) proposed three additional subfamilies:
Heimbrinae, Prodecatominae, and Philoleminae, although he did not provide
any characters to distinguish these groups. Peck’s (1963) catalog of Nearctic
Chalcidoidea recognized five subfamilies, Peck et al. (1964) recognized two
subfamilies, Burks (1979) accepted seven subfamilies, Riek (1970) and Stage
and Snelling (1986) recognized three, and, most recently, Zerova (1988, 1995a)
proposed seven and five subfamilies, respectively. Unlike most other works, the
latter three provided some morphological justification for reported subfamilial
classification. Only Rileyinae was considered distinct by all authors.

In recognizing the two subfamilies Rileyinae and Eurytominae (=
Harmolitinae, Eudecatominae), Peck et al. (1964) reasoned that only these two
taxa had characters explicit enough to merit subfamily rank. Stage and Snelling
(1986) agreed with this assessment, although they recognized Heimbrinae
based on results of a comparative morphological study. The subfamily
character intergradation problems were thereby superficially solved but greater
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uncertainty was created concerning monophyly of Eurytominae. Zerova (1988)
criticized the classification of Stage and Snelling on the grounds that they cited
a limited number of characters and referred to less than one-half the known
generic fauna. Zerova (1988) felt that familial evolutionary trends such as the
apomorphic reduction in body size, smoothing of punctation, and
oligomerization of equally segmented structures were unduly ignored.
Although various subfamilies of Eurytomidae have been recognized, roughly
the same taxa are consistently merged or separated depending on the authors’
perspective (Table 1).

Three new subfamilies were proposed by Burks (1971) (Philoleminae,
Prodecatominae, and Heimbrinae). Stage and Snelling (1986) synonymized
Philoleminae, Aximinae, Decatominae, Harmolitinae, Prodecatominae, and
Eudecatominae with Eurytominae. For Philoleminae (sensu Burks 1971), Subba
Rao (1978) provided the tribe Philolemini (with morphological characterization
in the key to tribes) for the name proposed by Burks. Subba Rao (1978)
proposed Heimbrini as well as Buresiini, Rileyini, and Eurytomini, which were
placed in two subfamilies: Eurytominae (Philolemini, Eurytomini) and
Rileyinae (Heimbrini, Buresiini, Rileyini). Based on available information,
including the works of Burks (1971) and Subba Rao (1978), I consider these
tribal designations neither definable by solid synapomorphy nor correctly
assigned to subfamily (i.e., Heimbrini placed in Rileyinae) and agree with the
assessment of Stage and Snelling (1986) in terms of subfamily synonymy.
However, as Stage and Snelling (1986) synonymized Philoleminae (sensu
Burks 1971) under Eurytominae, I hereby propose Philolemini (sensu Subba
Rao 1978; first valid proposal of this name) as a synonym of Eurytominae
(New Synonymy). The characters purported to differentiate this taxon (Subba
Rao 1978), including a concave frons and preorbital carinae, are found
throughout Eurytominae and thus useless in defining Philolemini.

The name Buresiini, originally proposed by Boucek (1970) as a
monotypic tribe for Buresium within Rileyinae, is characterized by the presence
of a single anellus versus 2 to 3 in the rest of Rileyinac. Subba Rao (1978)
followed this definition but Zerova (1988) elevated the tribe to Buresiinae on
the basis of differences in the antenna and wing venation from other members
of Rileyinae. While I agree that this genus is distinct from other rileyines, the
features presented by Zerova (1988) are not unique to Buresium. Thus, until
such time as Buresium is firmly placed within Eurytomidae, I feel that the
nomenclatural stability of the family is best served by synonymizing Buresiinae
with Eurytominae (New synonymy).
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The plesiomorphic "ground plan" for Eurytomidae is hypothesized to
consist of the following: (1) elongate, cylindrical metasoma with a short
petiole, (2) horizontal positioning of the ovipositor elements on the metasoma,
(3) homonomous segmentation of the metasoma, and (4) relatively
homonomous segmentation of the flagellum (Nikol’skaya 1960; Bugbee 1936).
Further, coarse umbilicate sculpture (Boucek 1988b; Zerova 1988) and antenna
with a relatively greater number of segments (13) (Boucek & Heydon 1997)
have been hypothesized to be plesiomorphic. Morphological specialization is
reflected by oligomerization of roughly equally segmented structures, reduction
in the length of the mesosoma, and increase in sexual dimorphism (Bugbee
1936; Zerova 1988).

What I term Rileyinae sensu stricto is characterized by (1) 13-
segmented antenna in both sexes (plesiomorphic); (2) sexual dimorphism in
antennal shape (males with sensory ventral plaque on scape) (apomorphic); (3)
gaster with terga 1, 1 and 2, or 1 to 3 reduced or fused and positioned
anterodorsally (apomorphic); (4) highly reduced prepectus (apomorphic); and
(5) 2 or 3 anelli (apomorphic). Thus, Rileyinae s.s. has a predominance of
apomorphic features that highlight its distinctiveness.

As defined, Rileyinae s.s. contains 6 genera (Rileya, Platyrileya,
Neorileya, Dougiola, Austrophotismus, Boucekiana) and 69 species. Included
taxa are most speciose in the New World, with the primary diversity occurring
in the tropical regions. The genera apparently are fairly depauperate in the Old
World based on numerous published faunal lists and revisionary studies
pertaining to Eurytomidae and Rileyinae (Crosby 1909; Masi 1917,
Nikol’skaya 1952; Risbec (6 publications, 1951-1957); Boucek 1954, 1977;
Erdos 1960; Mani et al. 1974; Szelényi 1974, 1975; Zerova 1976; Graham
1979; Mukerjee 1981; Narendran 1984, 1994; Farooqui & Subba Rao 1986;
Mani 1989). Platyrileya is a very unusual taxon morphologically, having Gt ;
foreshortened and a mesepimeral-metapleural junction similar to that of Rileya
(albeit smaller and less distinctly produced); however, it has larger “anelli” than
other Rileyinae except for Dougiola. 1t is difficult to differentiate the basal
three flagellomeres of Platyrileya but they appear to lack MPS and are only
slightly smaller than subsequent funiculars (Fig. 105). Platyrileya also
possesses a large, triangular, anteroventrally deflected prepectus. |
provisionally include it in Rileyinae, until additional material becomes
available. Dougiola and Boucekiana are also slightly aberrant, with the latter
having a closer affinity with Rileyinae by possessing three ringlike “anelli” that
lack MPS, a slightly foreshortened Gt;, and a small triangular prepectus.
Dougiola has a reduced prepectus but possesses three larger, non-ringlike
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“anelli” that lack MPS, and the Gt is not significantly reduced. Boucekiana is
also slightly aberrant, having a closer affinity with Rileyinae based on
possession of three ringlike "anelli" that lack MPS, a slightly foreshortened Gt,,
and a small triangular prepectus. Dougiola has a reduced prepectus but
possesses three larger, non ringlike "anelli" that lack MPS and a Gt; that is not
significantly reduced. Because these genera do not share all diagnostic features
of Rileyinae and are known from only very few specimens, I only provisionally
include them in Rileyinae until additional information becomes available (see
Descriptions and Incertae Sedis sections). Rileyinae sensu lato (“historical”
Rileyinae) contains an additional three genera that lack the suite of
synapomorphies of Rileyinae s.s.: Macrorileya, Archirileya, Buresium. These
three taxa have a large triangular prepectus that is broadly beltlike ventrally, the
gastral terga unmodified, and anelli not ringlike (Macrorileya possesses two
elongate anelli and Archirileya has three quadrate anelli). The “anelli” of these
taxa are almost the size of subsequent flagellomeres but lack MPS (for
complete discussion, see Character Analysis below). Macrorileya, Archirileya,
and Buresium appear better classified in the Eurytominae (New placement;
appendix 7). Thus, Rileyinae as previously defined and maintained in the
literature contains taxa belonging elsewhere. The aforementioned genera were
apparently “dumped” into Rileyinae out of convenience and have been
maintained in their current placement because of the lack of a comprehensive
revision at the subfamily level. Understanding of subfamily classification has
been (and remains) rudimentary, which continues to hamper accurate placement
of taxa.



BIOLOGY

Most eurytomids are primary or hyperparasitoids but there are several strictly
phytophagous genera (see Table 2). Those that are primary parasites typically
attack eggs, larvae, or pupae of Coleoptera, Orthoptera, Diptera, and
Hymenoptera (Goulet & Huber 1993; DiGiulio 1997). The hyperparasitic
eurytomids often attack primary ichneumonoid parasites. The phytophagous
eurytomids are known from at least 10 plant families (Zerova 1978) and are
miners, gallers, or seed eaters. Certain eurytomids are also known to switch to
phytophagy before and/or after consuming an insect host (Phillips 1917,
1927).

Where host associations are known (Table 3), Rileyinae s.s. attack
cecidomyiid gall formers exclusively, with the exception of Neorileya, which
attacks exposed eggs of Heteroptera (Ferriera 1981, 1986; Jones 1983). The
cecidomyiids themselves are cosmopolitan in distribution and occur on a
variety of plant families (Table 4). Despite the relatively few confirmed host
records (I consider a record confirmed if I have reared it myself, read a
reliable published account of the host record, or seen exuviae or unemerged
adults or gall remnants for a particular wasp series), Cecidomyiidae probably
harbors many more unrecorded species because this family is quite speciose
(Table 5). Considering the numerous known agricultural pests in the
Cecidomyiidae (Barnes 1949) and the number of species of Eurytomidae
reared from them (Mathur & Vermeer 1974; Orphanides 1976; Habib 1983;
Tewari & Moorthy 1986; Jesudasan & David 1989; Mathur et al. 1991;
Kobayashi et al. 1991; Sain & Kalode 1992), it is surprising that species of
Rileyinae are recorded only infrequently as beneficial parasitoids in
agroecosystems. Only Neorileya sp. (Ferriera 1981, 1986) and Rileya
cecidomyiae Ashmead (Barnes 1949; Highland 1964) have been even
remotely implicated as parasitoids having potential economic importance.
However, several species of Rileya have been documented from noneconomic
cecidomyiids in the United States (Plakidas 1982; Plakidas & Weis 1994;
Waring & Price 1989; Hawkins & Goeden 1984). The remaining taxa in the
less inclusive Rileyinae s./. attack completely different hosts. Macrorileya and
Archirileya utilize eggs of Orthoptera embedded in plant tissues (Smith 1930;
Silvestri 1920; Zerova 1976; Bruner 1890; Udine & Pinckney 1940).
Buresium species are commonly associated with grasses, and Buresium naso
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Boucek has been reared from Mordellistena sp. (Coleoptera: Mordellidae) in
stems of Cannabis sativa L. (Boucek 1983).

Obligately phytophagous genera are not known in Rileyinae s.s. and
are found only in Eurytominae, which appears to indicate that phytophagy can
be uniquely derived in the mainly entomophagous Eurytominae. All putative
sister taxa (Leucospidae, Chalcididae) and outgroup taxa included in this
study (Pteromalidae: Cleonyminae, Pteromalinae) are entomophagous, further
supporting a unique derivation of phytophagy within Eurytomidae.
Interestingly, both Rileyinae s.s. and Eurytominae contain taxa that can switch
from entomophagy to phytophagy during their larval existence (Rileya
cecidomyiae Ashmead [as R. tegularis Gahan] [Hawkins & Goeden 1984];
Eurytoma pachyneuron Girault [Phillips 1917]; Eurytoma flavimana
Boheman [Claridge 1961a]; Eurytoma parva [Girault] [Phillips 1927]). This
mixed feeding habit is apparently an important component in parasitoid
success (Hawkins & Goeden 1984). With respect to the phytophagous habit,
Bugbee (1936) felt that evidence for ancestral host utilization “favours a plant
feeding origin,” whereas Nikol’skaya (1956) favored parasitic ancestry.
Claridge (1961a) cited several examples that point to the possibility of
multiple unique derivations of phytophagy within Eurytominae and
discounted the arguments of Bugbee (1936) as subjective. Despite the
arguments of Claridge (1961a), Malyshev (1968) regarded phytophagy as
secondary (i.e., phytophagy redeveloped in the entomophagous Eurytomidae,
which had originally radiated as phytophages) in Chalcidoidea and as a
reversal in dietary evolution in several taxa. He equated retention of
phytophagy as plesiomorphic and equivalent to certain morphological features
(elongated body, greater number of antennal segments) occurring in certain
phytophagous taxa. However, certain facultatively (Eurytoma) or obligately
(Bruchophagus) phytophagous eurytomid taxa possess apomorphic features
(more compact body, fewer antennal segments, gibbose habitus, etc.),
whereas other obligately entomophagous forms (Archirileya, Macrorileya)
possess plesiomorphic features (elongate body, more antennal segments,
nongibbose habitus, etc.). Clearly, the derivation of phytophagy as unique
and/or a reversal within Chalcidoidea poses interesting evolutionary questions
that can best be addressed by utilizing taxa of Eurytomidae.
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MATERIALS AND METHODS

Specimens of Rileyinae were examined from more than twenty-five museums
worldwide. Of these, several reported that no specimens were available or
that specimens were present but unavailable due to lack of higher-level
sorting for specimen retrieval or did not respond to inquiries. These three
results occurred primarily at collections located in Central and South America
and in eastern Europe. Many museums apparently possess drawers of
unsorted Eurytomidae but shipping and examining this material is impractical
and best done on-site.

Material was borrowed from the institutions listed below (the
collection manager’s or curator’s name is given in parentheses). Museum
codens are based on the list maintained on the Bishop Museum Web site
(http://bishop.hawaii.org/bishop/ento/codens-r-us.html). Label data from all
specimens were entered into the biodiversity information management
program BIOTA (Colwell 1996). This information was used to generate the
Materials Examined section for each species.

AEIC American Entomological Institute, Gainesville, Florida, USA
(D. Wahl).

ANIC Australian National Insect Collection, Canberra, Australia (1.
Naumann).

BMNH The Natural History Museum, London, England (S. Lewis).

BPBM Bernice P. Bishop Museum, Honolulu, Hawaii, USA (G.
Nishida).

CNC Canadian National Collection, Agriculture Canada, Ottawa,
Ontario (J. Huber).

EAPZ Escuela Agricola Panamericana, Tegucigalpa, Honduras (R.
Cave).

EPNC Escuela Polytécnica Nacional Collection, Quito, Ecuador.

HHC Personal collection, Henry Hespenheide, Los Angeles,
California, USA.

INPA Instituto Nacional de Pesquisas da Amazonia, Manaus, Brazil
(C. Motta).

KJHC Personal collection, Karl-Johan Hedqvist, Sweden.
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MLPA Universidad Nacional de La Plata, La Plata, Argentina (L. De
Santis).

MWGC Personal collection, Michael Gates, Alexandria, Virginia,
USA.

MZCR Universidad de Costa Rica, San Pedro, Costa Rica (P.
Hanson).

MZSP Museu de Zoologia da Universidade de Sdo Paulo, Sdo Paulo,
Brazil (R. Brandao).

NCSU North Carolina State University Insect Collection, Raleigh,
North Carolina, USA (B. Blinn).

NMW Naturhistorisches Museum, Wien, Austria (S. Schdadl).

TAMU Texas A&M University, College Station, Texas, USA (E.
Riley).

UCDC University of California, Davis, California, USA (S.
Heydon).

UCR University of California, Riverside, California, USA (8.
Triapitsyn).

USNM United States National Museum, Smithsonian Institution,
Washington, D.C., USA (E. Grissell).

ZIN Zoological Institute, Russian Academy of Sciences, St.
Petersburg, Russia.

ZMHB Museum fiir Naturkunde der Humboldt-Universitit, Berlin,
Germany (F. Koch).

SIZ Schmalhausen Institute Zoology, Kiev, Ukraine (M. Zerova).

ZSMC Zoologische Staatssammlung des Bayerischen Staates,

Munich, Germany.
Note: Specimens indicated as being deposited at EPNC are temporarily held
at the USNM in trust until such time as the facility for housing them in Quito
is completed.

Specimen Examination

Most members of Eurytomidae are heavily sclerotized and do not collapse
after dehydration. Thus, the majority of specimens were in good condition
and external features readily observable. Materials received in alcohol were
chemically dried via ethyl alcohol (EtOH) dehydration into
hexamethyldisilazane (HMDS) (Heraty & Hawks 1998). This process is
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beneficial both because HMDS reacts with water to form
hexamethyldisiloxane and ammonia, which evaporate from the specimen
without causing collapse, and because external debris is rinsed away during
the procedure (Swearingen et al. 1997).

Slide mounts of genitalia, wings, and antennae were made from
previously dried specimens. Specimens were rehydrated and floated off
mounts in a 70% EtOH bath and subsequently placed into 10% potassium
hydroxide (KOH) for a minimum of 4 hours on a warming plate or overnight
at room temperature. Specimens were then processed through an EtOH
dehydration series into clove oil (Platner et al. 1999) in preparation for slide
mounting. Permanent mounts were prepared with Canada Balsam under 6
mm cover slips. Specimen remains were dehydrated via the HMDS method
and remounted with the label stating that portions of the specimen were
located on a slide with identical data.

Leica MZ8 and Nikon SMZ1500 stereomicroscopes with 10X (Nikon
only), 15X (Leica only), and 25X oculars (both) and Nikon MKII and Chiu
Technical Corp. Lumina 1 FO-150 fiber optic light sources were used for
card- and point-mounted specimen observation. Mylar film was placed over
the ends of the light source to reduce glare from the specimen. Slide mounts
were examined with a Zeiss Axioscope 2 compound microscope. Scanning
electron microscope (SEM) images were taken with a Phillips XL30-FEG.
Specimens were cleaned of external debris with 50% stabilized H,O, after
Bolte (1996) and affixed to 12.7 X 3.2 mm Leica/Cambridge aluminum SEM
stubs with Scotch® 665 double-sided tape. Stub-mounted specimens were
sputter coated using an Emscope ES500 with a gold-palladium mixture from
at least three different angles to ensure complete coverage.

Illustrations were prepared using an AutoMontage image capture
system (Microbiology International, Synchroscopy). With this system, digital
images were captured from a stereoscope (Zeiss Stemi SV6 with 1.6X main
objective lens) or a compound microscope (Zeiss Axioscope 2) by using a
JVC 3-CCD Color Video Camera (Model No. KY-F55B) affixed to the
appropriate microscope phototube and connected to the AutoMontage
computer system (Gateway E-4200, 450MHz; 19" high-resolution ViewSonic
E790). This system captures multiple source images, each representing a
discrete plane of focus, and combines these source images into a single
completely focused montage image. Montage images were modified in
Photoshop 4.0 if required and subsequently printed at high resolution on an
Epson Stylus Photo750 printer. Some images not requiring unlimited depth of
field were captured with a Nikon Coolpix 990 attached to the Nikon
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SMZ1500. In either instance, illustrations could then be inked directly onto
Mylar drafting film using the printed image as a template. The inked
illustrations were then photocopied (Canon NP 6560) (illustrations scanned
directly from Mylar originals were of unsatisfactory quality) and scanned (HP
Scanjet 4100c) at 600 dpi for inclusion in final plates, which were produced
by Adobe Illustrator 8.0. Maps were created in Adobe Illustrator 8.0 using
line maps saved from ArcView 8.0 in vector format.

All measurements were made using an eyepiece reticle installed into
15X oculars on a Leica MZ8 at 50X magnification (10X and 11.25X with the
Nikon SMZ1500). Absolute measurements (mm) are used for the body length
in the descriptions, with a range given for all specimens of each sex for each
species, where possible. Such measurements were calibrated using an
eyepiece micrometer with 0.01 mm divisions. All other measurements are
relative because intraspecific variation exists in most species.  All
measurements were taken such that the measured distance is perpendicular to
the plane of view. Structures having any type of curvature were measured
between in-focus end points of said structure. The major views for distances
to be measured were frontal and dorsal head, lateral antenna, dorsal
mesosoma, dorsal wing, and dorsal gaster.

Descriptive Format

Where possible, all previously treated species have been redescribed based on
type material because the original descriptions were insufficient for adequate
diagnosis. [ have endeavored to maximize the reader’s ability to compare
taxa by preparing rigorously comparable descriptions. Certain unique states
are described only for the taxon possessing it and are inserted at an
appropriate location.  Descriptions of the opposite sex include only
measurements and morphological differences beyond what are indicated in
the primary description.

The descriptive format begins with the original citation and
nomenclatural changes. The label data for type material are listed verbatim
after a generic "COUNTRY: Province:" style prefix, with separation between
labels indicated by a semicolon. Throughout the specimen information and
descriptions, square brackets indicate author comments, and [?] denotes label
information of questionable interpretation. Etymological information for new
species is treated briefly and followed by a diagnosis. The Variation section at
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the end of each description is useful because many taxa exhibit different color
patterns or drastic size differences. Descriptions of new species are based on
holotype specimens including, where possible, information gleaned from
other specimens in the type series. Thus, when ranges of measurements, and
so on, are incorporated into the body of the description, it is in reference to
other type material. This was done to provide pertinent information
concomitantly with the description with the Variation section serving to
present more qualitative intraspecific differences for a// included material
(e.g., color, sculpture variation). Absolute and relative measurements
presented in each description are based on 10 individuals of each sex across
its distributional range, where possible. The Comments section discusses the
type material (i.e.,condition and any pertinent notes regarding slides,
depository, etc.) and offers general notes regarding the preceding species.
Lectotypes designated herein are intended to promote nomenclatural stability,
establish a sole name-bearing type specimen for that nominal species, and
ensure the validity of all such designations as per Article 74.7.3 (ICZN 1999).

Distribution maps (see the Illustration section) are provided for all
taxa described in this monograph. However, certain taxa (and/or unknown
localities within each species) are excluded from the maps or not mapped at
all based on (1) incomplete label data, as in many of the species of Rileya
associated with Orchidaceae and Araceae intercepted at U.S. ports of entry;
(2) localities not determined, which typically applies to localities that cannot
be located (e.g., because of old name) and are excluded from the species
distribution map; and (3) insufficient specimens examined from a widespread
species (e.g., Rileya asiatica Zerova).

Terminology

Terms used herein are derived from several sources or are combinations of
terms from those sources (Boucek 1988b; Gibson 1986, 1997). Combinations
and/or modifications of terms found in these sources are explained in
subsequent sections. Despite numerous prior attempts to describe
terminology in Chalcidoidea (Schauff 1984; LaSalle 1987; Gibson 1985,
1986, 1997; Boucek 1988b; see Gibson et al. 1999 for a complete summary of
pertinent morphological literature in Chalcidoidea), a lack of consensus
remains as to which term is most applicable to a particular structure, and thus
no standardized set of terms exists. For example, some terms used herein
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indicate only relative structure rather than an implicit statement of homology
(Gibson 1985). Further, a set of terms useful throughout Hymenoptera
depends not only on correct homology assessment but also on general
agreement to utilize a stable terminology system because numerous terms
have often been proposed for a given structure (Gibson 1985). Gibson (1997)
probably best approaches what could be considered a “standard” terminology
system, in a general sense, for Chalcidoidea. However, he did not cover
certain finer structures or discuss sculpture.

Measurements and Abbreviations. Abbreviations and terminology used in the
text that require definition appear in bold in the following sections as they are
discussed (refer to Figs. 1-8 and the terminology list preceding them). Head
height is measured from the dorsum of the vertex to the ventral apex of the
clypeus. Head width is taken at the maximum outer margin of the eyes.
Malar space (Fig. 2: msp) is the distance between the lower eye margin and
lateral margin of the oral fossa (Fig. 1: of). Eye height is the maximum
distance between the dorsal and ventral eye margins. The length and width of
the scape (scp), first funicular segment (fu,), and clava (clv) (Fig. 3) are
measured in lateral view. The midlobe of mesoscutum (Figs. 4, 7: mlm) is
measured longitudinally and transversely between the notauli (Figs. 4, 7:
not) medially. Scutellum (Figs. 4, 7: sct) length is the maximum distance
between the transscutal articulation (Figs. 4, 7: tsa) and the apex of the
frenum (Figs. 4, 7: fre), and its width is between the dorsal edges of the
axillula (Figs. 4, 7: axl). All gastral terga (Fig. 5: Gt,) are measured from
base to apex in dorsal view. Each gastral tergum is designated by numeric
subscripts (e.g., Gt is the first tergum distad of the petiole, Gts has the only
functional spiracles); Gs; is the only gastral sternite discussed. Wing length is
the distance between the humeral plate (Fig. 8: hpl) apex and the wing tip;
its width is the maximum distance between the anterior and posterior wing
margins measured at the stigmal vein. The wing veins are measured as
follows (see Fig. 8): submarginal vein (smv), between humeral plate and
angulation toward the leading edge of the forewing that is the base of the
parastigma (pst); marginal vein (mv), between base at wing margin and
base of stigmal vein; stigmal vein (stv), between basal contact with marginal
vein to base of uncus (unc); stigma (stg), from basal to apical edge (Fig. 8);
uncus, from base to apex; postmarginal vein (pmv), from base of stigmal
vein to terminus of postmarginal vein.
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Setation. Setation is used in reference to short setac found on the forewing
and body. Setae are referred to as decumbent (nearly parallel to body
surface), subdecumbent (less than angle of 30°), semierect (between angles of
30-60°) or erect (nearly perpendicular to body surface) (Boucek 1988b), or
cruciate (crossing at some point along their lengths).

Sculpture. No consensus has been reached regarding a standardized set of
descriptors for sculpture in Hymenoptera (Eady 1968; Harris 1979), much less
in Chalcidoidea (LaSalle 1987; Boucek 1988b; Gibson 1989). Even with
SEM images of various sculpture types as presented in Harris (1979) and
LaSalle (1987), no comprehensive work that exhaustively describes sculpture
types exists, making it difficult to accurately define sculptural diversity
(Boucek 1988Db).

Terms used herein are as follows: carinate (Fig. 64; propodeum),
one to many raised ridges; foveate (Fig. 32; edge femoral depression),
regular, deep depressions with dividing septa; glabrate (Figs. 44, 54; Gt,
and Gt;, respectively), mostly smooth, shining, almost without sculpture but
minute sculpture and/or scattered fine setae are present; glabrous (Figs. 42,
48, 68; Gt;), smooth, bare, shining; reticulate (Fig. 11, scrobal depression;
Fig. 25; prepectus and mesepisternum), regular network of raised septa can be
fine (Fig. 23; mesoscutum) or coarse (Fig. 25, mesepisternum); rugose (Figs.
62, 63), irregular rough, raised sculpture (diminutive = rugulose); striate
(Figs. 2, 70, 275), fine to robust longitudinal raised lines; umbilicate (Figs.
27, 31, 32; dorsal mesosoma), more or less deep depressions bearing a seta
within it and either sparse (broadly separated; Fig. 24) or coarse (narrowly
separated; Fig. 32), often with reticulate interstices.

Certain taxa present sculpture types that are more difficult to define.
In these instances the descriptive types are hyphenated, with the dominant
sculpture type occurring first. In other instances a mixed sculpture type can
yield to a specific sculpture type from anterior to posterior. For example,
some Rileya spp. have mesosomal sculpture that is transversely reticulate
anteriorly and becomes finely umbilicate posteriorly (Figs. 21, 23). In most
instances a particular sculpture type, hyphenated or not, is illustrated. Terms
such as weak, robust, fine, and crude are used to refer to the degree of
production of a structure or a particular sculpture type. For example, a
“crudely” carinate scutellar apex has the carina blunt, without a well-defined
sharp edge. Such terms are used only as a means of comparison. Finally,
following each section (e.g., Head, Mesosoma) within a given description, a
term identifying the dominant sculpture type for that region is provided. This
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term is general in purpose, specific and hyphenated sculpture types appear in
the body of the description as described above.

Color. Coloration is notoriously unreliable for specific diagnosis due to the
effects of specimen age or preservation technique (Huber 1988) (e.g.,
specimens killed via cyanide gas can have an orange cast [Gordh 1978]).
Specimens prepared with HMDS or critically point dried can appear quite
different from air-dried specimens. Color change due to leaching in alcohol
can be ameliorated by storage at low temperatures (Huber 1988). Further,
there are documented cases of intraspecific coloration differences in
latitudinal morphoclines in Chalcidoidea (Askew 1984), as well as at a
locality or within a series collected at identical times (Gates pers. obs.), and
seasonal coloration differences (Flanders 1931; Gradwell 1958; Murakami
1960; Askew 1961). Thus, I tried to characterize the variation observed in the
known material, particularly in reference to patterns of maculation and
infuscation of the body and wings, respectively.

Head. Terminology for structural characters of the head follows Boucek
(1988b) and Gibson (1997). One notable difference is the postorbital carina
(Fig. 2: poc) of Gibson (1997), which is continuous along the posterior
margin of the malar sulcus to the lateral margin of the oral fossa (Fig. 22).
Some taxa have the postorbital carina continuous with the preorbital carina
(Fig. 2: pre), so that the eye appears “ringed” (e.g., Rileya orbitalis
Ashmead). In addition, a genal carina (Fig. 1: gc) can be present or absent,
depending on the taxon. Postgenal lamellae (Fig. 1: pgl) were initially
observed by Thomson (1878) and refined by Claridge (1958, 1961a) and
considered a development of the hypostomal carina (Richards 1956). Delvare
(1988) used it as the "lamina postgénal" in differentiating species of African
Eurytomidae described by Risbec (1950-1957).

Antenna. The antenna of Rileyinae is generalized in form and structure and
possesses the basic segmentation, starting basally: scape, pedicel, anelli,
funicular segments, and clava (Fig. 3). The number of segments in each
antennal subdivision is designated with a corresponding number (e.g., 11353
=1 scape, 1 pedicel, 3 anelli, 5 funiculars, and 3 claval segments). The male
scape (Fig. 3: scp) often has a slightly to distinctly developed ventral plaque
(Fig. 3: vpl) on which can often be seen sensory pores. The first two or three
flagellomeres are reduced and ringlike. The anelli (Fig. 3: A1-A3),
operationally defined as ringlike flagellomeres that lack multiporous plate
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sensilla (MPS) (Grissell 1995), are located between the pedicel (Fig. 3: pdl)
and first funicular segment (Fig. 3: fu,). Funicular segments (Fig. 3: fun) are
the flagellomeres between the anelli and the clava. The terminal three
flagellomeres, termed the clava (Fig. 3: clv), are slightly to distinctly
segmented and are included in the count of the antennal segments.
Multiporous plate sensilla (Fig. 3: mps) are normally seen on funicular and
claval flagellomeres.

Mesosoma. The mesosoma is the fused thorax + first metasomal segment
(propodeum) (Fig. 4: ppd) found in Apocrita. Terms for the mesosoma
follow Gibson (1997). The propodeum can have one or two costulae (primary
and secondary), typically located medially or anteriorly (Figs. 4, 7: coy, c0y).
These costulae can be variously interconnected with one another or the nucha
or extend to the dorsellum (Figs. 4, 7: nuc, dor) by the following: a complete
or incomplete median carina (Fig. mc) or variously produced plicae (Figs. 4,
7: ple). Further, the costula(e) can be incomplete medially, either being
intercepted by submedian carinae (Fig. 22) or united before turning anteriorly
to intercept the dorsellum (Fig. 24). The propodeal spiracles (Figs. 4, 7: spr)
are usually located within one spiracular length from the metanotum (Figs. 4,
7: dor) anteriorly and are obliquely oriented. They are typically subcircular
(Fig. 57) or variously reniform (Figs. 4, 7, 22, 27, 64). The mesepimeral-
metapleural junction (Figs. 29—42: mmj), a tongue-and-groove articulation
between the aforementioned sclerites, is unique to Rileya and Platyrileya.
This junction is usually rigidly appressed (Fig. 28) in other taxa.

Wings. Wing nomenclature concerns wing venation and setation patterns
(Fig. 8). The submarginal vein (smv) was measured from the humeral plate
(hpl) to the initial curvature anteriad (usually at the anterior end of the basal
setal line [bsl]). The parastigma (pst) was measured from the apical end of
the submarginal vein to its point of initial contact with the anterior wing
margin, whereas the marginal vein (mv) was measured from this point to the
base of the stigmal vein. The stigmal vein (stv) connects the marginal vein
to the top of the stigma (stg) and the uncus (unc) extends from the apical
edge of the stigma. The postmarginal vein (pmv) extends from the base of
the stigmal vein to its termination point near the anteroapical edge of the
wing. Features defined by setation (or lack thereof) include the basal cell
(bc), cubital setal line (csl), subcubital setal line (scl), and speculum (spc).
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Metasoma. Males of Rileyinae always have the petiole distinct in dorsal view,
and usually longer than broad (Figs. 46, 49, 212, 283) to approximately
quadrate (Figs. 125, 130, 163). The majority of females, with the exception
of a few species of Rileya, have a sessile gaster (Figs. 134, 285, 286). The
gastral terga are numbered Gt,—Gtg (Fig. 5), and Gt;; can be separate (Figs.
134, 164, 167) or partially to completely fused (Figs. 48, 51, 170, 208). The
gastral sterna are similarly indicated, although sternite one (Fig. 5: Gsy) is
typically the only sternite referred to because it is most frequently modified.
Gt,-Gt; are modified as foreshortened terga often located anterodorsally on
the gaster (Fig. 5). Occasionally, foreshortened gastral terga can be difficult to
discern as separate terga except at certain angles and appear fused under
diffuse lighting conditions (Figs. 48, 51, 170, 208). Difficulty observing the
terga occurs most commonly when the “apparent” Gt; is actually a minute
disc representing the fusion of Gt,, or Gt,3 (Figs. 187, 210, 227, 244, 254,
271). Partial fusion between terga also occurs where separation is still
detectable (Figs. 170, 208), or fusion can be so complete that former
independence is only indicated in lateral view as a faint indentation (Figs.
227, 254). Further, Gt; can have interesting structural modifications, such as
being anteriorly depressed dorsad of the petiole (Fig. 172) or being robustly
carinate (Figs. 152, 176). Finally, Gt can cover Gt; dorsally so that it is
only visible in lateral view (Figs. 235, 281, 283), or Gt; can be completely
hidden beneath Gt; (Fig. 51). Sexual dimorphism is commonly seen in which
terga are foreshortened. For example, in Rileya cecidomyiae the female has
Gt,; foreshortened, whereas the male has Gt,, foreshortened and Gt;
extending to approximately the middle of the gaster (Figs. 163, 164). The
tergite following any foreshortened tergite(s) is usually the largest and
appears to be the result of elongation and/or fusion of subsequent terga (Fig.
5). The next visible unmodified tergum is Gts, which is distinctly emarginate
in most males (Figs. 125, 143, 163) but not or only vaguely emarginate to
expose the spiracle on Gts in females (Fig. 5). The first gastral sternum (Gs;)
can be variously modified as well, often in conjunction with modifications to
either the petiole or Gt;. Most commonly, it is produced anteriorly as a
variously produced “collar” abutting the nucha and partially surrounding the
base of the petiole (Figs. 146, 166, 176) or as lateral carinate lobes (Fig. 227).
The greatest modification is seen in Rileya atopogaster (Figs. 215, 216).
Male genitalia exhibit a “typical” form within Chalcidoidea:
sheathlike phallobase surrounding an elongated adeagus (Fig. 6: adg).
Posteriorly, the phallobase (Fig. 6: phl) has lateral lobes, the parameres (Fig.
6: par), which are usually elongate and have at least one robust apical seta
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and often other variously positioned setae subapically. Also present are two
median lobes, the volsellae (Fig. 6: vls), which possess an elongate digitus
(Fig. 6: dig) having two or more socketed digital spines (Fig. 6: dgs) apically.
The adeagus is tapered, rounded, or bulbous due to a slight constriction
subapically at its apex (Figs. 71, 72, 109-118).

Sexual Dimorphism

Males are easily distinguished from females by the following attributes:
petiole distinct, visible in dorsal view (Figs. 46, 49) (although a few females
of Rileya are similarly structured), absence of externally visible ovipositor
sheaths and ovipositor, usually with distinct ventral plaque on scape (Figs. 3,
67, 129), and the gaster typically dorsoventrally flattened (Figs. 199, 235,
245, 252).

Phylogenetic Relationships

Phylogenetic hypotheses are virtually unknown for Eurytomidae, much less
Rileyinae. With the exception of Zerova’s (1988) intuitive dendrogram
concerning subfamily evolution in Eurytomidae, no hypotheses of phylogeny
(within a rigorous cladistic framework or otherwise) have focused specifically
on this family. Those molecular and morphological phylogenetic analyses
involving eurytomid taxa to a limited degree yield conflicting results.
Wijesekara (1997) used two eurytomid taxa (Eurytoma and Tetramesa) as a
monophyletic sister group in his morphologically based phylogenetic analysis
of Chalcididae. Monophyly of Eurytomidae was based on two characters:
distinct separation of the anterior condyles from the ventral region of the
petiole (Fig. 44) and the presence of a hypostomal bridge unobscured by the
genal bridge below the occipital foramen (Fig. 19) (see Morphological
Character Analysis). However, his eurytomid taxon sampling was limited and
his initial intention was not to test the monophyly of Eurytomidae. Of the
characters used to support the monophyly of Eurytomidae, the genal bridge
character state as defined by Wijesekara is not found in all eurytomids (e.g.,
Macrorileya and Archirileya have a state similar to that defined by
Wijesekara for Cleonyminae) whereas the petiolar character is homoplasious
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because a similar state occurs in both Haltichellinae (Chalcididae) and
Heimbrinae (Eurytomidae). Further, not all eurytomids possess a petiole as
defined by Wijesekara, particularly in respect to the ventral body of the
petiole abutting the nucha. Molecular evidence presented by Campbell et al.
(2000) indicates a polyphyletic Eurytomidac based on an analysis of an
approximately 800 base pair region of the 28S-D2 rRNA transcript for all
Chalcidoidea (five eurytomid taxa included).

The phylogenetic goals of the present research are twofold: to test the
monophyly of Rileyinae and to address, at least in a preliminary fashion, the
higher phylogeny of Eurytomidae with respect to monophyly of the family,
including subfamilies and their relationship to the putative sister taxa
Leucospidae and Chalcididae. Three sets of outgroup taxa from the
Cleonyminae (Agamerion cleptideum Girault, Epistenia coeruleata
Westwood), Pteromalinae (Nasonia vitripennis Walker, Muscidifurax
zaraptor Kogan & Legner) (both Pteromalidae), Leucospidae, and
Chalcididae were included in separate analyses to polarize morphological
characters and to root trees obtained. Twelve taxa from Chalcididae and
Leucospidae plus 12 taxa of Eurytominae and 11 of Rileyinae were included
to assess placement of Rileyinae. Forty-one morphological characters were
scored for 42 taxa total. Characters from published studies, to support the
monophyly of Chalcididae (Wijesekara 1997) and Leucospidae (Boucek
1974; Wijesekara 1997), were included for taxa discussed here. The
remaining characters were obtained from various sources and modified or
were discovered during the course of this study. Identical taxa were excluded
from the analysis (mainly species of Rileya). The following discussion
focuses primarily on analyses using Cleonyminae as the outgroup because
other outgroups previously mentioned did not appreciably alter ingroup
topology in early analyses.

Morphological Character Analysis

The morphological character matrix is presented in Appendix 2. External
adult characters (discussed below) were coded as binary (0,1) or multistate (0,
1, 2, .. .) and reflected putative polarity (plesiomorphic = 0). Polarity was
established in the analyses using the outgroup method. Some characters were
ordered following initial unordered analyses indicating a polarity for that
character (Mickevich 1982). The two numbers following individual character
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descriptions are the retention indices for the full and combined data sets,
respectively. An asterisk (*) after a character name indicates that it was used
only in the analysis of taxa of Rileyinae.

1. Flagellomere 1: 0, “normally” sized, at least as broad as long with
multiporous plate sensilla (MPS) (Fig. 41); 1, transverse and ringlike, >2x as
broad as long without MPS (Figs. 59, 67); 2, subtransverse to quadrate, <2x
as broad as long without MPS (Fig. 20) (0.56, 0.44).

2. Flagellomere 2: 0, “normally” sized, at least as broad as long with
multiporous plate sensilla (MPS) (Fig. 20); 1, transverse and ringlike, >2x as
broad as long without MPS (Figs. 59, 67); 2, subtransverse to subquadrate,
<2x as broad as long without MPS (Figs. 78, 84, 129) (0.77, 0.86).

3. Flagellomere 3: 0, “normally” sized, at least as broad as long with
multiporous plate sensilla (MPS) (Fig. 20); 1, transverse and ringlike, >2x as
broad as long without MPS (Figs. 3, 132, 141); 2, subtransverse to quadrate,
<2x as broad as long without MPS (Figs. 78, 84, 105) (0.75, 1.00).

These first three characters represent the final permutation of several
attempts to code in a meaningful fashion basal flagellomeres (= anelli) that
are ringlike and lack MPS. The single distinct anellus of most Chalcidoidea is
considered the groundplan condition (Schauff 1984; Gibson 1986). Initial
coding of the anellus was difficult due in part to the plastic nature of this
feature and borderline cases of anellar versus flagellar differentiation.
Grissell (1995) operationally defined an anellus as "a greatly reduced
(i.e.,"ringlike") flagellomere without ridge-like, multiporous plate sensilla
(MPS)." He indicated that many Torymidae have "flagellar" segments that
are not ringlike yet lack sensilla, whereas others possess "anelli" that are
ringlike and possess sensilla. This clearly causes problems in deciding when
to designate an anellus (Grissell 1995; Schauff 1986). In earlier analyses, the
anellus was defined as a ringlike flagellomere lacking MPS. Thus, certain
taxa possessing only basal flagellomeres not ringlike or only lacking MPS
were considered to lack anelli. Most eurytomid taxa have anelli fitting this
operational definition. The majority of rileyines possess easily
distinguishable anelli that are ringlike and lack MPS (Rileya, Neorileya,
Austrophotismus); however, certain taxa in Eurytominae (Macrorileya,
Archirileya) have “anelli” that are not ringlike and are almost the size of
subsequent flagellomeres but lack MPS. For various reasons, this definition
of an anellus and subsequent coding of this feature, particularly for borderline
cases mentioned above, was unsatisfactory. The current coding attempts to
homologize the first three segments of the flagellum as independent
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characters by separating each based on relative size, shape, and possession of
MPS rather than statements about the presence or absence of anelli per se.
The presence of three anelli in Rileyinae is not unique within Chalcidoidea
(also seen in Pteromalidae, Torymidae, Trichogrammatidae, and Eulophidae).
Thus, this feature is only locally phylogenetically informative.

4. Antennal segments: 0, 13-segmented (Fig. 3); 1, 11-segmented (0.63,
0.83).

The larger number of funicular segments is presumed to be
plesiomorphic (Boucek & Heydon 1997). All Rileyinae have thirteen
flagellomeres, varying only in the number of anelli and subsequent funiculars
(Neorileya and certain Rileya spp. 11263; Rileya spp., Austrophotismus
11353). Eurytominae and Chalcididae are variable in the number of antennal
segments, ranging from 11 to 13 segments, though eurytomines typically have
11 and chalcidids usually possess 13 segments. Included outgroup taxa in
Cleonyminae have the same number of antennal segments (Epistenia = 11;
Agamerion = 11); this character is potentially homoplasious.

5. Lower face structure: 0, rugose or umbilicate (Fig. 14); 1, reticulate to
finely punctate (Fig. 55, reticulate); 2, longitudinally to obliquely striate (Figs.
70, 173, 177); 3, rugose-reticulate (Fig. 11) (0.74, 0.76).

In general, coarse, umbilicate sculpture is hypothesized to be
plesiomorphic (Boucek 1988b; Zerova 1988), whereas finer reticulation is
apomorphic. In coding this character, states 0—3 are commonly seen across
all included taxa. Specifically, states 0—3 are seen within Eurytomidae (0,
Conoaxima; 1, Rileya megastigma (Ashmead); 2, Rileya spp., Neorileya spp.)
as well as across taxa of Chalcididae, Cleonyminae, and Leucospidae.

6. Supraclypeal area: 0, flat, not horizontally raised (Fig. 10); 1,
horizontally raised (Wijesekara 1997; Fig. 2) (1.00, 1.00).

The region between the clypeus and the torulus is raised as a
horizontal ridge in the Chalcidini (Delvare 1992; Wijesekara 1997) and
referred to as bulging or convex. Certain species of Rileya have the
supraclypeal area slightly elevated above the remainder of the lower face but
not produced as a horizontal ridge. Some Eurytominae (Aximopsis,
Conoaxima, some Eurytoma spp.) and Rileyinae (Neorileya; Figs. 65, 66)
have a distinct median carina between the clypeal region and interantennal
prominence but this is not considered horizontally raised.

7. Position of torulus: 0, below lower eye margin (Figs. 11, 12); 1, at or
above lower eye margin (Figs. 9, 10) (0.83, 0.89).

This character has been used in the past (Habu 1960; Wijesekara

1997; Delvare 1992), and the toruli below the lower eye margin is presumed
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to be the plesiomorphic condition based on outgroup comparison. However,
this character is homoplasious as members of the Haltichellinae (Chalcididae)
possess state 1. Grissell (1995) attempted to use this character by subdividing
it into five states based on ratios of the toruli from the vertex and clypeus but
could not recognize discontinuities in the states.

8. Orientation of torulus: 0, lateral and ventral margins of toruli not
produced and toruli facing forward or upward (Figs. 12, 14); 1, lateral and
ventral margins of toruli produced forward (Figs. 9, 10) (0.67, 1.00).

The taxa with produced torular margins in this analysis are the

Haltichellinae and Epitraninae.
9. Clypeus: 0, indistinct, clypeal area emarginate (Fig. 70); 1, entire,
produced ventrally as a flap (Figs. 53, 55, 161); 2, bilobate, notch as deep as
wide (Fig. 9); 3, bilobate, notch deeper than wide (Fig. 226); 4, slightly
produced, pointed medially (Figs. 13, 177); 5, straight (Figs. 11, 14) (0.41,
0.63).

The relative production of the clypeus has been used to assess
relationships from a phylogenetic perspective in Pteromalidae (Heydon 1989)
and Torymidae (Grissell 1995) with some success. However, this character is
homoplasious in this analysis, and it appears that it might be better utilized at
a lower taxonomic level. State 0 is found in all Neorileya, some Rileya, and
some taxa of Eurytominae (e.g., Conoaxima). State 1 is found primarily in
Chalcididae and some Rileya, whereas states 2 and 3 are found in Rileyinae
and Eurytominae. State 4 is autapomorphic for Heimbra bicolor and H.
opaca, and state 5 is found primarily in Chalcididae.

10. Eye: 0, pubescent (Figs. 11, 74, 75); 1, glabrous (Figs. 9, 10, 12). State
0 refers to the presence of an even coverage of setae (either dense or sparse)
on the eye surface (0.43, 0.40).

Eye pubescence is hypothesized to be the plesiomorphic condition
because it is found in the outgroup Cleonyminae (Agamerion, Epistenia),
plesiomorphic Eurytominae (Macrorileya, Archirileya, Tetramesa), Rileyinae
(Austrophotismus, Rileya oculiseta, R. glabra), and Leucospidae but not in the
outgroup Pteromalinae.

11. Postgenal lamella: 0, absent (Figs. 15-18); 1, present (Figs. 1, 19)
(0.80, 0.75).

This character occurs as a flattened lobe, directed laterally or
ventrolaterally, in the postgenal region of the head below the occipital
foramen (Fig. 19). It appears to function in tongue-and-groove fashion with a
corresponding groove on the prosternum. This character was initially
observed by Thomson (1878) and defined by Claridge (1958) as a hypostomal



22 University of California Publications in Entomology

lamella, an apparent development of the hypostomal carina (Richards 1956).
Claridge (1961a) later termed the same structure “postgenal lamella” when it
became apparent that it probably was not an extension of the hypostomal
carina. Delvare (1988) termed it the "lamina postgénal" in differentiating
species of African Eurytomidae described by Risbec (1951, 1952, 1953,
1956a, 1956b, 1957). Delvare (1992) also referred to a hypostomal process
located at the dorsolateral margin of the oral fossa in his study of the
Chalcidini; however, it remains to be seen if there is any correspondence
between these two structures. Boucek et al. (1981) felt that the postgenal
carina identified by Claridge was actually the occipital carina. This character
appears to occur primarily in Eurytominae, although not exclusively, because
some Chalcididae (Acanthochalcis nigricans Cameron) also possess it.
Platyrileya was coded as "?" because it is only known from the unique type
and could not be disarticulated (similarly for characters 16, 17, 24, 35, 36,
38). Neither of the outgroup Cleonyminae have this feature, and I
hypothesize it to be apomorphic.

12. Postgenal spur: 0, absent (Figs. 15, 17); 1, present (Figs. 1, 18) (0.67,
0.75).

This structure occurs as a spurlike protrusion on the lateroventral

surface of the head that is continuous with the genal carina, if present (Fig.
18). To date, it has been observed only in some Rileyinae and Chalcididae
(Acanthochalcis nigricans Cameron); thus, it is homoplasious. It is possible
that this character occurs in other related taxa (Pteromalidae) that have not
been surveyed extensively.
13. Scrobal depression: 0, two separate scrobes, deep, margined (Fig. 11); 1,
scrobes fused into scrobal depression, deep, margined (Figs. 2, 89, 108); 2,
scrobes fused into scrobal depression, shallow, unmargined (Figs. 9, 10, 12)
(0.75, 0.77).

By outgroup comparison, the presence of a distinctly separated
scrobal depression, where each scape is received into a discrete scrobe, at
least basally, is hypothesized to be plesiomorphic. The fusion of separate
scrobes into a single scrobal depression appears to have occurred within both
the Eurytomidae and the Chalcididae at least once.

14. Base of labrum: 0, concealed by clypeus (Figs. 9-11, 13); 1, exposed
(Figs. 12, 14) (1.00, 1.00).

Darling (1988) hypothesized that a broad labrum contiguous with the
apical margin of the clypeus is the ground plan for Chalcidoidea. This
character was used by Wijesekara (1997) as a synapomorphy supporting the
monophyly of Chalcididae and is included here to aid in differentiating
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Chalcididae. No other taxa in the analyses presented here possess an exposed
labrum. This character is homoplasious within Chalcidoidea because it also
occurs in Aperilampus (Perilampidae).

15. Mandibular base: 0, concealed by genal margin (Figs. 9, 10, 13); 1,
exposed (Fig. 14) (1.00, 1.00).

This character was used by Wijesekara (1997) as a synapomorphy
supporting the monophyly of Chalcididae and is included here for the same
purpose. No other taxa in the analyses presented here possess an exposed
mandibular base. Perilampids possess a similar character but are differentiated
by a concave genal margin as opposed to chalcidids, which have a straight
genal margin.

16. Hypostomal/postgenal bridge: 0, postgenal bridge absent, postgenae
separated and not converging, hypostomal bridge completely exposed (Fig.
15); 1, postgenal bridge absent but postgenae converging, hypostomal bridge
exposed medially (Fig. 17); 2, postgenal bridge present, with postgenae
narrowly uniting below occipital foramen, hypostomal bridge slightly exposed
(Fig. 16); 3, postgenal bridge present and complete, postgenae broadly uniting
hypostomal bridge obscured (Fig. 19) (0.89, 0.81).

17. Hypostomal carina: 0, hypostomal carina distinct, complete, encircles
occipital foramen (Fig. 15); 1, hypostomal carina distinct, incomplete,
terminates laterad occipital foramen (Wijesekara 1997; Fig. 13); 2,
hypostomal carina distinct, complete, does not approach occipital foramen,
unites below occipital foramen (Fig. 16); 3, hypostomal carina distinct,
incomplete, approaching one another below occipital foramen (Fig. 17); 4,
hypostomal carina distinct, incomplete, present laterad ventral mouthparts
(Fig. 18) (0.73, 0.82).

Wijesekara (1997) used characters 16 and 17 as a single character,
which might needlessly eliminate phylogenetic signal. 1 chose to separate it
into two characters because the hypostomal carina cannot necessarily be
correlated with character state changes in genal bridge production/hypostomal
bridge exposure. The genal bridge, when present, is formed by the fusion of
the genae (postgenae) between the occipital foramen and the ventral
mouthparts and typically obscures the hypostomal bridge (depending on the
degree of development of the genal bridge) (Wijesekara 1997). The
hypostomal carina proceeds dorsoventrally along the lateral margin of the oral
fossa and either turns medially at the base of the ventral mouthparts or
continues dorsally to approach or encircle the occipital foramen. Leucospids
possess state 0 for both characters. Cleonyminae, Heimbrinae, most
Rileyinae, and some eurytomines possess state 2 for character 16. In
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character 17, state 1 is seen only in Chalcididae; state 2 is homoplasious
across Chalcididae and Eurytomidae; state 3 is mainly seen in Eurytomidae;
and state 4 is autapomorphic for Acanthochalcis. Platyrileya was coded as "?"
because it is only known from the unique type and could not be disarticulated
(similarly for characters 11, 24, 35, 36, 38). As a homoplasious character,
genal bridge production cannot be regarded as a synapomorphy for
Eurytomidae.

18. Distance between toruli: 0, greater than one torulus diameter (Fig. 11);
1, less than one torulus diameter (Figs. 9, 10, 12) (0.0, 0.60).

The cleonymine outgroup is symplesiomorphic for state 0 relative to
all the other taxa in this study, except for Rileya antennata (not included in
character matrix). This species has the most dramatically modified antenna in
the genus and the toruli located greater than one torular diameter apart.

19. Prepectus: 0, large, exposed portion greater than twice the length of
tegula (Fig. 25); 1, small, exposed portion less than or equal to twice the
length of tegula (Figs. 27,29, 31) (0.85, 0.88).

Chalcidoidea is the only apocritan possessing an externally visible
prepectus, an independent sclerite between the posterolateral pronotum and
anterodorsal margin of the mesepisternum (Goulet & Huber 1993; Gibson et
al. 1999) (Fig. 7) (Rotoitidaec have the prepectus hidden [Gibson & Huber
2000]), and some chalcids have it fused to the pronotum as in Eucharitidae
[Heraty 1994]). The visible portion of the prepectus is typically as large as or
larger than the tegula, and this condition has been hypothesized to be the
plesiomorphic condition (Zerova 1988). In contrast, a highly reduced
prepectus is considered apomorphic. However, numerous taxa possess a
greatly reduced subtriangular to subcircular (Eurytomidae: Rileyinae,
Heimbrinae) or striplike prepectus (Chalcididae, Leucospidae). I treated the
prepectus as a binary character for purposes of this analysis, although
Wijesekara subdivided my "small prepectus" into three states (Leucospidae =
intermediate, elongate, ventromedially narrow; Chalcididae = small, not
elongate, ventromedially narrow, or reduced to a thin sclerite and difficult to
see) that pertained to Chalcididae + Leucospidae. Gibson et al. (1999)
considered the state seen in Leucospidae an intermediate state between the
plesiomorphic condition and the reduced states seen in Chalcididae; thus, the
difference between the two is obscure.

20. Scutellum: 0, not distinctly carinate posteriorly (Fig. 175); 1, distinctly
carinate posteriorly (Figs. 25, 27); 2, spiniform projection posteriorly (Fig.
31) (0.59, 0.46).



Species Revision and Generic Systematics of World Rileyinae 25

A scutellum lacking an apical production is variously rounded, with a

vague blunt edge, or otherwise acarinate. A carinate scutellum can be blunt,
where the carina is slightly thickened and/or lacking a sharp edge apically, or
fine, in which a sharp apex is present. A produced scutellum has either a
carina or a spiniform process apically. The spiniform process is found in
Heimbra bicolor Subba Rao and H. opaca (Ashmead). It is not unique to
Heimbrinae, however. It is also seen in Conoaxima (Eurytominae) in this
analysis, although the different processes are possibly nonhomologous. This
character is homoplasious across Eurytomidae and Chalcididae in this
analysis. All Cleonyminae possess state 1.
21. Mesosomal sculpture: 0, coarse, umbilicate punctation (Figs. 27, 31); 1,
fine, umbilicate punctation (Fig. 24); 2, reticulate (Fig. 25; prepectus and
mesepisternum); 3, fine, transverse reticulation (Figs. 22, 26); 4, imbricate-
reticulate (Fig. 40; imbricate).

Coarse umbilicate punctation has been hypothesized as the
plesiomorphic condition within Chalcidoidea (Boucek 1988b). The majority
of Eurytomidae, Chalcididae, and Leucospidae have state 0 or 1. In this
analysis, only taxa of Rileyinae (most Rileya) possess state 3 (some species
have state 2), whereas two plesiomorphic eurytomids (Archirileya,
Macrorileya) are autapomorphic (state 4).

22. Mesepimeral-metapleural junction (MMJ): 0, absent (Figs. 28, 32);
1, present (Fig. 30) (1.00, 1.00).

This character occurs only in Rileyinae as a synapomorphy of Rileya
+ Platyrileya. The mesepimeron is grooved posteroventrally to receive the
anteroventrally produced process of the metapleuron, which fit together in a
tongue-and-groove manner (Fig. 30). Typically, striae radiate dorsally from
this junction. Taxa lacking an MMJ usually have the mesepimeron and
metapleuron appressed against one another without any type of intervening
production or gap (Fig. 28).

23. Mesopleural wing process: 0, partly exposed (see Wijesekara 1997;
Fig. 13); 1, covered by tegula (Fig. 32) (0.0, 0.5).

The mesopleural wing process is a dorsal production of the

mesopleuron that functions as a support for the forewing. Usually, the
process is at least partly exposed.
24. Carina between metacoxae: 0, absent; 1, single median carina present;
2, two submedian carinae present; 3, two carinae connecting the anterior edge
of the metacoxal insertion with nucha, two transverse carinae connect
longitudinal carinae (0.62, 0.57).
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Most taxa in this study possessed state 0 or 1 but the Aximini (Axima,

Conoaxima, Aximopsis) and Bephratelloides (all Eurytominae) have state 2.
Acanthochalcis is autapomorphic for state 3. This character is homoplasious
but might have potential as more taxa of Eurytominae are sampled.
25. Metacoxa: 0, not laminate, carinate, or grooved (Figs. 29, 238); 1,
posterior, transverse, or oblique lamina present, groove absent (Fig. 38); 2,
longitudinal carina present, groove absent; 3, grooved to receive femur (0.40,
0.50).

The majority of included taxa possess the plesiomorphic condition of

a simple, unmodified metacoxa (state 0). A few taxa have state 1 across
Chalcididae and Eurytomidae, whereas only the outgroup possesses state 2.
Aximopsis and Axima are synapomorphic for state 3.
26. Notauli: 0, distinct and complete (Figs. 4, 25); 1, indicated as a faint
groove and complete (Figs. 22, 23); 2, distinct partially, incomplete, present
either anteriorly or posteriorly (Fig. 64); 3, absent (Wijesekara 1997; Fig. 19)
(0.56, 0.67).

The presence of notauli appears to be a symplesiomorphy within
Chalcidoidea (Schauff 1984; Gibson 1985, 1989; LaSalle 1987; Grissell
1995). The notaulus was coded as present when distinct grooves were visible.
Faint grooves were typically only visible at certain angles and/or under
indirect illumination or were indicated by a linear arrangement of dorsal
sculpturing of the mesosoma.

27. Metafemur: 0, enlarged (greater than or equal to 3x as long as broad),
dentate ventrally (Figs. 33, 37, 38); 1, not enlarged (less than or equal to 3x
as long as broad) or dentate ventrally (1.00, 0.94).

A metafemur that is neither enlarged nor modified with ventral
dentition is the hypothesized groundplan state within Chalcidoidea (Grissell
1995; Gibson et al. 1999). The enlarged metafemur appears to have originated
multiple times within Chalcidoidea (Pteromalidae [Boucek 1988b],
Chalcididae [Wijesekara 1997], Leucospidae, Agaonidae [Boucek 1988b],
Eulophidae [Boucek 1988b] and Torymidae [Grissell 1995]).  Within
Eurytomidae, males of Macrorileya oecanthi (Ashmead) (Gates pers. obs.;
Smith 1930) and Archirileya inopinata Silvestri (Boucek 1951; Erddés 1957,
Zerova 1976) and females of Masneroma angulifera Boucek (Boucek 1983)
have an enlarged, nondentate metafemur. Unlike Chalcididae, the enlarged
femur in some eurytomids is flattened ventrally and does not have the
corresponding curved tibia.
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28. Stigma: 0, normally sized, less than twice length of stigmal vein basad
stigma (Figs. 93-97, 180, 182, 232); 1, enlarged, greater than or equal to
twice length of stigmal vein basad stigma (Figs. 156, 237, 241) (0.0, 1.00).

An enlarged stigma was hypothesized as apomorphic for
Tanaostigmatidae (LaSalle 1987), and Grissell (1995) determined this for
Torymidae based on outgroup comparison with Pteromalidae. The enlarged
stigma is autapomorphic for Rileya megastigma and R. cearae but a slightly
enlarged stigma (still within range of state 0) can be found in several species
of Rileya. A similarly sized stigma is also known from certain species of
Nikanoria (Eurytominae; Zerova 1988).

29. Wing fold: 0, capable of folding longitudinally; 1, incapable of folding
longitudinally (1.00, 1.00).

This character is autapomorphic for the outgroup Leucospidae.

30. Junction of parascutal and axillar carinae: 0, converging above wing
base and meeting on dorsal surface toward mesosomal midline (Figs. 25, 29);
1, meeting directly above wing base (Fig. 27) (1.00, 1.00).

Wijesekara (1997) considered this character apomorphic for
Chalcididae. All nonchalcidid taxa in this analysis possess state 0.

31. Metatibia: 0, straight; 1, arcuate (Figs. 33, 37, 38) (1.00, 0.94).

The plesiomorphic condition for the metatibia is hypothesized as
straight (Grissell 1995). State 1 is correlated with an enlarged metafemur and
appears to have originated several times within Chalcidoidea in conjunction
with the enlarged metafemur (see discussion of metafemur).

32. Metacoxa: 0, not enlarged (Figs. 7, 29); 1, enlarged with flat inner
surface (Fig. 37); 2, enlarged with convex inner surface (Fig. 33) (0.92, 1.00).

Wijesekara (1997) hypothesized that an enlarged metacoxa with a flat
inner surface is correlated with a sessile, transverse petiole and rigid
propodeal/gastral junction, which is seen in Leucospidae and Cleonyminae.
This is contrasted with the enlarged, mesally convex coxa seen in
Chalcididae. However, the state seen in Chalcididae is also found in
Platyrileya and thus is globally homoplasious. An unenlarged metacoxa is
typical of most Pteromalidae and Eurytomidae.

33. Metatibial spurs: 0, two (Fig. 40); 1, one (Figs. 36, 39) (0.25, 0.43).

The presence of two metatibial spurs is considered plesiomorphic
within Hymenoptera (Boucek 1988a, 1988b; Boucek & Heydon 1997).

34. Apex of metatibia: 0, truncate at right angle (Fig. 40); 1, diagonally
truncate, ventroposterior corner acute (Fig. 39); 2, diagonally truncate,
ventroposterior corner elongated into spine (Figs. 35, 36); 3, diagonally
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truncate, outer tibial spur incorporated into a spine (see Wijesekara 1997; Fig.
39) (0.86, 0.82).

Right angle truncation is common in Chalcidoidea, and diagonal
truncation has been hypothesized as an apomorphy derived independently in
Chalcididae and Leucospidae (Wijesekara 1997). Wijesekara (1997) indicates
that two metatibial spurs with a diagonally truncated ventral apex as seen in
Epistenia (Cleonyminae) is evidence for the derivation of state 3 without
incorporating a spur. However, after examining additional taxa of
Cleonyminae available to me but not included in the analysis, I cannot find
state 1 in Cleonymus sp., Epistenia coeruleata Westwood, Epistenia sp., or
Agamerion cleptideum Girault, which all have state 0; only Amotura
hyalinipennis (Ashmead) and Amotura caelata Grissell have state 1, and
Dryadochalcis sp. from Venezuela has state 2 with only a single weak spur
present. All Eurytomidae assessed have state 0.

35. Propodeal spiracle: 0, elongate and transversely or obliquely oriented
(Fig. 27); 1, clongate and longitudinally oriented along body axis (see
Wijesekara 1997; Fig. 25); 2, subcircular (Fig. 57); (1.00, 1.00).

Only the Australian rileyine Austrophotismus and Rileya orchideara
(and other related species) possess a circular propodeal spiracle. In
Chalcididae (Delvare 1992; Wijesekara 1997), this character has been used to
assess tribal and subfamily relationships, respectively. Delvare (1992)
considered elongate, transversely or obliquely oriented spiracles the ground
plan state. State 1 occurs only in the outgroup taxa Conura and Melanosmicra
in this analysis.

36. Propodeal sculpture: 0, completely reticulate; 1, one or two distinct
transverse

costulae; 2, carinaceous, median channel present; 3, median, distinct complete
carina present; 4, two submedian, distinct complete carinae present; 5,
entirely carinaceous, median channel absent.

This character is difficult to code accurately into discrete states, and
taxa sharing identical states in the coding might not reflect a valid homology
statement implied in the data matrix. This character was excluded from the
analysis pending reevaluation at a later time. It is likely more useful at a
lower taxonomic level.

37. Propodeal angle: 0, propodeum roughly on same plane as scutellum,
forming an angle of ~135°-180° (Fig. 175); 1, propodeum angled relative to
scutellum, forming an angle of ~90°-135° (Figs. 27, 29, 31) (1.00, 0.77).

The slightly larger and/or more elongate taxa (chalcidids, leucospids,

Macrorileya, Archirileya) possess a roughly coplanar scutellum and
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propodeum. This can be due in part to a spatial constraint acting on taxa with
the apomorphic state (Eurytominae, Rileyinae), which attack gall formers,
seed feeders, and so on. (Bugbee 1936) versus the phytophagous stem-feeding
(or entomophagous species attacking elongate eggs embedded in stems)
species with the plesiomorphic state.

38. Petiole structure: 0, anterior condyle distinct and petiole ventrally
membranous (Figs. 43, 45); 1, petiole completely sclerotized and anterior
ventral margin extended into propodeum, anterior articulation not separate
from body (see Wijesekara 1997; Fig. 44); 2, anterior condyle separate from
petiole body, anterior ventral margin of petiole expanded outside propodeum
(Fig. 44); 3, anterior condyle separated from petiole body by a lamella, petiole
body variously elongated (Fig. 42); 4, anterior condyle united with extended
anterior ventral surface of petiole body, lamella absent (see Wijesekara 1997;
Fig. 59); 5, anterior condyle separate from petiole body, which is distinct
dorsally and ventrally, posterior ventral margins not distinctly separated from
sternum of metasoma (see Wijesekara 1997; Fig. 48); 6, anterior condyle
separate from petiole body dorsally only, anterior ventral margin of petiole
body abuts propodeal foramen (Fig. 46) (0.71, 0.86).

This character was used by Wijesekara (1997) in his analysis of

Chalcididae and is based in part on work by Steffan (1957) and Delvare
(1992). It was included initially to support the monophyly of Eurytomidae
(state 6) but was subsequently found to be homoplasious as Heimbrinae
possesses state 2.
39. Relative length of gastral terga: 0, roughly equal segmentation; 1, first
longest; 2, second longest, first shortest; 3, third longest, first and second
shortened; 4, fourth longest, first through third shortened; 5, fourth longest,
first through third not shortened; 6, fifth longest, no terga reduced.

The anterior gastral terga are modified in Rileyinae into small,
anterodorsal “flaps.”  Roughly equal gastral segmentation has been
hypothesized as the plesiomorphic condition (Bugbee 1936; Zerova 1988) and
is coded here as 0. States 14 apply to Rileyinae, whose anterior gastral terga
are modified and typically much reduced. States 5 and 6 are seen primarily in
Eurytominae and some Chalcididae. = However, this character was
homoplasious and was excluded from current analyses as | am not confident
about the homology implied by the present coding. State 2 is found in taxa
that were initially coded into the matrix but ultimately excluded from the
analysis.

40. Gastral tergum 1: 0, not foreshortened (Figs. 42, 43); 1, foreshortened
(Figs. 47,48, 50) (1.00, 1.00).
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Only the Rileyinae have gastral tergum one distinctly foreshortened

(Figs. 5, 46-60). I hypothesize this foreshortening to be apomorphic based
on outgroup comparison and previous work (Bugbee 1936; Zerova 1988)
indicating that shortening or reduction of body regions is apomorphic.
41. Gt, versus Gt;: 0, approximately equal in length (Fig. 46); 1, Gt; about
twice the length of Gt, (Fig. 52); 2, Gt; greater than twice length of Gt,, Gt3
not extending beyond basal half of gaster (Fig. 49); 3, Gt; much greater than
twice length of Gt,, Gt; extending to midline of gaster (Figs. 194, 195); 4, Gt;
much greater than 2x length of Gt,; Gt; extending beyond basal third of gaster
(Fig. 99); 5, Gt; less than Gty; 6, Gt; much less than Gt, (Fig. 51); 7, Gt,; + Gt,
(fused) much greater than Gt; (Heimbra spp.) (0.52, 0.67).

The initial purpose of this character was to provide differentiation
within Rileyinae. However, it has proven to be homoplasious and of limited
utility with respect to phylogenetic signal. State 4 is found in taxa that were
initially coded into the matrix but ultimately excluded from the analysis.
[Note: Characters 42—50, denoted with an *, were included only in the
separate analysis of the modified data matrix focusing on inferring the
relatioships of taxa of Rileyinae.

42. Flagellomere shape*: 0, filiform (Figs. 132, 138); 1, moniliform (Figs.
126, 270) (1.00, 1.00).

This character is autapomorphic for Rileya protuberonota and R.

abnormicornis, both of which share moniliform antennae in which the
funicular segments are broadest medially and taper proximally and apically.
All other taxa in this analysis possess filiform antennae in which each
funicular segment is more or less subequal in width along its length, at most
broadening slightly apically.
43. Gty ; fusion*: 0, the anterior three gastral terga distinguishable as
separate terga (Figs. 135, 142, 151); 1, the anterior three gastral terga fused,
only two terga visible (Figs. 208, 210, 263); 2, the anterior three gastral terga
fused, only one tergum visible (Figs. 47, 146, 158, 166, 170, 254, 262, 271)
(0.29, 0.38).

Those taxa with state 0 have the first three gastral terga visible as
distinctly separated tergites (Figs. 135, 142, 151). Almost all Eurytominae (at
least those in this analysis) and many Rileyinae possess state 0. In state 1, the
first three gastral terga are fused such that only two apparent terga are visible.
The line of separation between the fused Gt,, can be represented only by an
indentation representing former independence (Figs. 208, 210, 263) but the
separation between Gty and Gt; is usually distinct (Figs. 208, 210, 263).
State 1 is shared among Heimbrinae, Rileya orbitalis, and R. heterogaster, as
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all technically have Gt,, fused. Coding the two included species of Heimbra
as state 3, since this combined tergum forms a carapace, did not appreciably
alter the outcome of this analysis in terms of the placement of Heimbrinae. In
state 2, the first three gastral terga are fused such that only one apparent
tergum is visible. The line of separation between the fused Gt;.,.3 can be
represented only by an indentation representing former independence (Figs.
146, 166, 170, 271) or a line of setac (Figs. 47, 158, 254, 262) but the
separation is indistinct or incomplete at best.

44. Gs, production*: 0, not distinctly produced (Figs. 133, 140); 1, produced
as slightly expanded lobes laterad of petiole (Fig. 227); 2, produced as a
ventral collar surrounding petiole, buttressed by longitudinal carinae (Figs.
125, 176); 3, produced as the ventral portion of a robust petiole + Gs;
integrated structure (Figs. 47, 170, 271); 4, produced as a recurved, ventral
collar surrounding petiole (Figs. 107, 166, 286) (0.50, 0.50).

In state 0, Gs; is not produced as a lobe, lip, collar, or other structure
and appears smoothly continuous between the petiole basally and the
remaining venter of the gaster (Figs. 133, 140). States 1—4 are seen, in this
analysis, throughout the various species of Rileyinae. However, the bulk of
these character states might prove homoplasious globally as additional
specific-level taxa are examined across Eurytominae (e.g., some Furytoma
spp. show similar production), Pteromalidae, and Chalcididae.

45. Gty.g production®: 0, not distinctly elongate, <3x as long as broad (Figs.
133, 140, 164); 1, distinctly elongate, >3x as long as broad (Figs. 205, 227)
(0.50, 0.0).

This character (state 1) is autapomorphic for Rileya heratyi + R.
longitergum.

46. Presence of costula on propodeum*: 0, distinct, transverse costula(e)
absent from propodeum (Fig. 57); 1, one or more distinct costula(e) present
on propodeum (Figs. 21-24, 64) (0.33, 0.33).

Only four taxa of Rileyinae lack one or more costulac on the
propodeum (Dougiola koebelei, Platyrileya cururipe, R. orchideara, R.
glabra), whereas the remaining taxa in the analysis possess costulae.

47. Female gaster®: 0, not petiolate (Figs. 133, 135); 1, distinctly petiolate
(Figs. 49, 134, 281, 285) (0.17, 0.38).

Most rileyines possess state 0 in which females do not have a
distinctly petiolate gaster, specifically, one that is distinctly visible in dorsal
view. Only a few species known to date have a petiolate gaster (e.g., R.
tricolor [Fig. 281], R. warneri [Fig. 285], R. bicolor [Fig. 49]).
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48. Gs,/petiole production®: 0, not integrated as a single robust connection
between the gaster and propodeum (Figs. 49, 133, 135); 1, integrated as a
single robust connection between the gaster and propodeum (Figs. 47, 170,
271) (1.00, 0.0).

Rileya hansoni, R. quadraticaulis, and R. cylindripetiolata all possess
this distinct integration (state 1) between the petiole and Gs; such that they
integrate to form a single functional unit. No other known taxa of Rileyinae
display this state.

49. Gt, carinate*: 0, lacking transverse carinate lip anteriorly on Gt; (Figs.
133, 135); 1, with transverse carinate lip anteriorly on Gt; (Figs. 152, 179)
(0.50, 0.50).

Most taxa of Rileyinae display an "unproduced" (i.e., lacking a
transverse carinate lip) anterior edge to Gt;, often rounded (Fig. 133),
sculptured (Figs. 125, 151), or otherwise produced (Figs. 153, 216). For the
sake of simplicity, these are coded as 0, and those taxa having the transverse
carinate lip (R. carinaegaster, R. gigas, R. clarki) are coded as 1. This
character will ultimately be reevaluated to attempt to tease apart the complex
morphologies observed in other taxa not included in this analysis.

50. Propodeum setation*: 0, lacking any setation medially; 1, with distinct
setation medially (1.00, 0.0).
Only Rileya grisselli possesses setation medially on the propodeum.



RESULTS

Phylogenetic Analysis

The morphological data set was analyzed by maximum parsimony using
PAUP* 4.0b3a (Swofford 2000). The heuristic search algorithm was used in
all analyses, with random stepwise addition, holding one tree at each step,
Tree-Bisection-Reconnection (TBR) branch swapping, 100 replicates, and all
characters initially unweighted and unordered. Successive approximations
character weighting (SAW; Farris 1969; Carpenter 1988) was used to select a
subset of the most parsimonious trees and to test analytical stability.
Characters were reweighted and reanalyzed by their rescaled consistency
index using a base weight of 1000 until tree length stabilized. If the final tree
length is identical to that of the original unweighted tree when all characters
are reweighted to one, then SAW has selected at least one of the most
parsimonious trees and analytical stability has been attained. This procedure
was performed separately for any islands (Maddison 1991) of most
parsimonious trees that were detected. Nodal support was estimated by
bootstrapping (Felsenstein 1985, 1988) with 100 replicates (or with “fast”
bootstrapping as in rileyine analysis, Cladogram 5) and Bremer support
(Bremer 1988, 1994), calculated with TreeRot2.0 (Sorenson 1999).

All results and discussion presented in this section pertain to those
analyses in which Cleonyminae was used as an outgroup, since these findings
are representative of the topological diversity seen across all outcomes. As
phylogenetic results obtained for Pteromalinae and Chalcididae outgroups
differed only slightly in terms of topology from results of analyses utilizing
Cleonyminae, the former results shall be referred to only in general terms.

Relationships

Many characters were assessed over the course of these analyses for
phylogenetic signal. Certain characters were either discarded or reevaluated
and retained. Analysis of the complete morphological data for all taxa
(Appendix 2), with Agamerion cleptideum Girault defined as the outgroup,
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two characters excluded (36, 39), and all characters unordered, resulted in 76
most parsimonious trees (MPT) (length 188, ci 0.47, ri 0.76) distributed
across 3 islands (island 1 = 35 trees; island 2 = 16 trees; island 3 = 25 trees).
All characters were parsimony informative. A strict consensus tree
(Cladogram 1) was calculated across all islands to assess clades that were
supported in all trees. Cladograms 2 and 3 represent the two topologies
observed in the strict consensus of the three islands (identical topologies for
two islands) recovered for Eurytomidae only. All family-level clades were
supported as monophyletic but Eurytomidae collapsed to a bush with
Rileyinae and Heimbrinae retained as monophyletic. Three taxa previously
classified as Rileyinae, Macrorileya, Buresium and Archirileya, are placed in
the Eurytominae polytomy rather than with the other rileyines and were never
placed with Rileyinae in any analytical permutation. The support for
Eurytomidae consists primarily of homoplasious or plesiomorphic characters
of little utility for defining Eurytomidae as monophyletic when taken in a
global context across Chalcidoidea. Support for Rileyinae is more robust than
that of Eurytomidae, with the exception of Dougiola, which is included in
Rileyinae only in the strict consensus trees of islands 1 and 2. Topological
differences between islands were assessed by calculating strict consensus
trees for each island in order to deduce sources of topological conflict.
Islands 1 and 2 are identical topologically (for relationships within
Eurytomidae) and Dougiola is included in Rileyinae in both (Cladogram 2),
whereas Dougiola is placed between Heimbrinae and all remaining
Eurytomidae in the strict consensus of island 3 (Cladogram 2). Eurytominae
is supported as either a basal grade (Cladogram 2) in which the more
plesiomorphic taxa (clade spanned by Macrorileya and Buresium) group
separately from the remaining Eurytominae or as a monophyletic clade
apically within Eurytomidae (Cladograms 2, 3). Again, the plesiomorphic
eurytomines group separately from the others. This divergence (not as clear in
Cladograms 2, 3) within Eurytominae is due to lack of synapomorphic
support for this subfamily. Those characters common to the bulk of Rileyinae
(reduced prepectus, foreshortened gastral terga) are not seen in Macrorileya,
Archirileya, and Buresium that have a large, triangular prepectus that is
broadly beltlike ventrally and "normal" gastral terga that are not
foreshortened. Although Macrorileya and Archirileya each possess two and
three anelli, respectively (Buresium has one), these anelli are not ringlike
(elongate in Macrorileya and quadrate in Archirileya). The “anelli” of these
taxa are almost the size of subsequent flagellomeres but lack MPS (for
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complete discussion, see Character Analysis above). Thus, the character
information does not support the inclusion of these three genera in Rileyinae.

Family-Level Support

In general, morphological results support family-level groupings, although the
support for Eurytomidae is weak at best (Cladogram 1). Morphological data
support Chalcididae (all traits at the internode are listed in the following
discussion) (14: 0>1; 15: 0>1; 30: 0>1; 32: 1>2) and Leucospidae (26: 0/1>3;
29: 1>0) as monophyletic independently but Chalcididae + Leucospidae is
supported by homoplasious features (chars. 13, 16, 37). Eurytomidae is
monophyletic (Cladograms 1-3) but the support is weak. That is, all changes
occurring at the eurytomid internode are homoplasious (9: 5>0/2/3/4/5; 10:
0/1>1; 13: 1>2; 24: 0/1>0; 38: 0>6/2; 41:1/2/3/4/5>1/2/3) or plesiomorphic
(27: 0/1>1; 31: 0/1>1; 32: 1>0). Proposed synapomorphies of Eurytomidae
have, to date, been discovered to be homoplasious and/or plesiomorphic on
close examination. The question arises as to the validity of Eurytomidae as a
family. However, before such assertions can be made, it is essential to
explore, as thoroughly as possible with respect to taxon sampling, all
available morphological features of taxa of Eurytomidae, including those not
investigated intensively for the group (i.e., mouthparts, hind wing venation,
larval morphology). This is the next logical step for studies of Eurytomidae.

Species-Level Phylogeny

Characters 42—50 were coded additionally and included in the analysis of taxa
of Rileyinae. See Morphological Character Analysis above for discussion of
the character states. Characters 14, 15, 21, 23-25, 27, 29, 31, 32-38 were
excluded from the analysis as they were either primarily included for use in
the full morphological matrix to define Chalcididae and Leucospidae or found
to be invariant in initial analyses of Rileyinae. The remaining characters were
included. Rileya is included in a clade containing Neorileya, Platyrileya,
Austrophotismus, and Dougiola based on sharing 2 or 3 anelli, reduced
prepectus (except Platyrileya), and foreshortened Gt;; (Gt; not as distinctly
foreshortened in Austrophotismus and Dougiola). The remaining discussion
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herein focuses on analytical results presented in Cladograms 4 and 5. In these
analyses, the full morphological data set was truncated by removing outgroup
and putative sister taxa in lieu of adding 22 species of Rileya to the truncated
data set with Heimbrinae as the outgroup. The unweighted analysis of the
morphological data resulted in 31,511 MPT that reduced to 4,157 MPT after
SAW. In strict consensus of the MPTs from the unweighted analysis
(Cladogram 4), the bulk of taxa of Rileya are placed in an apical polytomy.
However, certain species are placed as monophyletic during unweighted and
successive approximations analysis based on distinctive morphological
features: (1) Rileya protuberonota + R. abnormicornis (moniliform antenna,
Figs. 126, 270; Gs; produced as lateral carinate lobes buttressed
longitudinally by carinae, cf. Fig. 125); (2) R. longitergum + R. heratyi
(elongate Gtyg, Figs. 205, 227); (3) R. glabra + R. orchideara (orchid
association [not coded]; ventrally produced, truncate clypeus (Figs. 55, 161,
184), usually without costula on propodeum); (4) R. cylindripetiolata + R.
hansoni + R. quadraticaulis (distinctive Gs;-petiole interaction, forms
distinctive connection between gaster and propodeum; Gt,; fused, minute
[Figs. 47, 170, 271]). Cladogram 5 is a strict consensus of the 4,157 most
parsimonious trees resulting from SAW and supports the following clades
mentioned above, with the apical polytomy slightly better resolved. However,
given the lack of support of these better-resolved clades, caution should be
used in drawing definitive conclusions about the evolutionary patterns within
Rileya.

Revision of Rileyinae

The most recent key to genera of Rileyinae treats only the Australian genera
(Boucek 1988b). Previously, Zerova (1976) focused on the Palaearctic fauna
of Rileyinae, whereas others concentrated on the genus Rileya (Gahan 1918;
Subba Rao 1978). In the following revision, descriptions and keys are
provided for six genera and 66 species found worldwide. Abbreviations and
terminology are as discussed in Materials and Methods.

Diagnosis. The vast majority of species of Rileyinae can be recognized by
the following combination of features: presence of 2 or 3 anelli (Figs. 3, 59);
greatly reduced, subcircular to subtriangular prepectus (Platyrileya possesses
a large, anteroventrally deflected prepectus [Figs. 29, 60, 62]); distinctly
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foreshortened basal gastral terga (not as obvious in Austrophotismus [Figs.
76, 77, 83], Dougiola [Figs. 87, 88] or some Rileya [Fig. 151]) (Figs. 47—

52).

Rileya + Platyrileya is further differentiated by the possession of a

distinct, interlocking MMJ (Figs. 29, 30).

2(1%)

3(2)

Key to Genera

Eye densely setose, setaec of eye 0.2-0.3x their own lengths from
nearest seta (eye of 4. fallax less densely setose [seta 0.4—0.6x its
length from nearest seta]) (Figs. 74, 75). Antenna densely setose
(Figs. 73, 78). Propodeum reticulate with some rugosity
posteromedially and a few fine setae submedially............ccoeeereeneennnne.
........................................................................ Austrophotismus Girault
Eye glabrous or some Rileya spp. sparsely setose, setae 0.7—1.4x their
own lengths from nearest seta (Figs. 48, 184). Antenna less densely
setose (Figs. 59, 67). Propodeum carinate with distinct costulae and
plicae (a few taxa lack costulae/plicae: R. glabra, R. guatemalae, R.
oncidii, R. orchideara), with intervening foveae and interstices
rugulose-reticulate to polished and asetose submedially (Figs. 64,

Mesepimeral-metapleural junction not appressed, with interlocking
tongue-and-groove structure (Figs. 29, 30).....cccccovevvriiinniincnieenenn, 4

Antenna with two transverse anelli and six funicular segments (Figs.
59, 67). Scrobal depression slightly narrowed dorsally, anterior
ocellus above scrobal depression (Figs. 65, 66). Face striate ventrally
and evenly setose (sparser, even setation in N. [ynetteae), with two
stouter, erect setae laterad clypeal area, convergent ventrally (Figs.
65, 66, 70). Gty foreshortened (Fig. 68). Color black (except
females of N. lynetteae are brown and males are golden)......................
............................................................................... Neorileya Ashmead
Antenna with three transverse to subquadrate anelli and five funicular
segments (Fig. 84). Scrobal depression distinctly narrowed dorsally,
then diverging to encompass anterior ocellus (Fig. 89). Face striate
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ventrally only immediately surrounding oral fossa (Fig. 89), asetose
laterad clypeal area. Gt,., not distinctly foreshortened (Figs. 87, 88).
Color golden (darker maculation dorsally) or dark brown.....................
.................................................................................... Dougiola Boucek

4(2°) Anellus two or three distinct, quadrate to transverse; clava
symmetrically tapered apically (Figs. 129, 132, 141). Prepectus
reduced, less than 2x size of tegula (Figs. 7, 29), facing laterally.
Scrobal depression without ventrally directed carinate dorsal margin
(Figs. 9,10, 161,224)...c.ccciiiiiiiiiiiieieeieeeee e Rileya Ashmead
4 Anellus three indistinct, subtransverse; clava asymmetrically tapered
apically (Fig. 105). Prepectus large, at least 2x size of tegula (cf. Fig.
37), facing anteroventrally.  Scrobal depression with ventrally
directed carinate dorsal margin (Fig. 108)................. Platyrileya Burks

Austrophotismus Girault
(Figs. 71-83)

Austrophotismus Girault, 1938: 84. Type species: Austrophotismus ater
Girault, by original designation.

Matna Boutek, 1988b: 92. Type species: Matna fallax Boucek, by original
designation. New synonymy.

Diagnosis. Austrophotismus contains two species found only in Australia. It
is differentiated by possessing densely setose eyes and antennae (Figs. 73-75,
78, 79) and having the petiole of the male with anteriorly projecting carinate
flange dorsally (Figs. 76, 77); the male genitalia with 2—4 robust setae
ventrally on parameres, digiti spatulate, each with three strong digital spines
apicolaterally and adeagus cleft apicomedially (Figs. 71, 72).

Description.

Head. Reticulate. Ovate to subtriangular in frontal view; anterior ocellus
closer to posterior ocellus than posterior ocelli are to one another. Face striate
ventrally becoming finely reticulate dorsally, striae radiating from clypeus
reaching lower eye margin (approaches lower eye margin and scrobal
depression in A. fallax) but not lower margin of scrobal depression; face
evenly clothed in brownish setae. Malar space 0.1-0.6 eye height. Eye large,
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moderately to densely setose (Figs. 74, 75), anteroventral facets ~2.0x larger
than posterodorsal facets (much more pronounced in females), postorbital
carina absent. Scrobal depression unmargined to slightly margined, deepest
ventrally and becoming shallow dorsally; interantennal prominence narrowly
triangular, pointed dorsally, and extending ~0.2x length of scape. Clypeus
notched, bilobate (Figs. 74, 75). Antenna 13-segmented (11353); scape 2.6—
4.0x as long as broad; anelli transverse, each increasing in width apically; F1
0.5-1.5x as long as broad, subsequent funicular segments broader than long to
elongate; clava 1.3-3.0x as long as broad, teardrop shaped or elongate, clearly
segmented or segments partially fused, densely setose (Figs. 73, 78, 79),
entire clava or apical segment tapered apically.

Mesosoma. Transversely reticulate dorsally; notaulus complete but finely
impressed; dorsum evenly setose; midlobe of mesoscutum 1.0—1.6x as long as
broad. Scutellum 1.1-1.4x as long as broad, carinate apically; lateral panel of
axilla asetose and reticulate. Mesepisternum reticulate ventrally and more
finely rugulose-reticulate dorsally; mesepimeron glabrate, with 1-2 irregular
depressions posteriorly. Propodeum reticulate-rugose with primary rugosity
located medially, several fine elongate setac present submedially;
posterolateral propodeum with fine setae; callus densely setose; with
transverse row of foveae abutting dorsellum. Coxae finely reticulate with one
or more rows of setae along length of anterolateral and dorsolateral surfaces.
Wings hyaline, venation brown; forewing 1.7-2.2x as long as broad;
parastigma broader than submarginal vein, with more or less distinct hyaline
break; stigmal vein arises at 45° angle to marginal vein; stigma 0.3—1.0x as
long as stigmal vein; uncus short to elongate, 0.6—1.0x as long as stigma;
marginal vein 0.5-1.0x as long as postmarginal vein (Figs. 80-82), costal cell
with submarginal fringe.

Metasoma. Petiolate in male, the petiole transverse in dorsal view with
anteriorly projecting carinate flange (Figs. 76, 77); petiole not visible dorsally
in female. Gt,_, bare, remaining terga finely reticulate, Gt; 3.8—11x as long as
Gty and 1.5-4.2x as long as Gt;, Gt;; 2.1-2.8x as long as Gty, Gt;, sparsely
setose laterally, remaining terga mostly evenly setose (Figs. 76, 77), Gt and
Gt;.g facing more or less posteriorly, roughly elliptical in posterior view; Gty.g
dorsally keeled, cerci with at least 4 erect setae, the longest cercal seta
variously curved dorsally at apex; ovipositor valves setose. Male phallobase
with 2—4 robust setae ventrally on parameres, digiti spatulate, each with three
strong digital spines apicolaterally, adeagus cleft apicomedially (Figs. 71,
72).
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Distribution. This genus is found throughout Australia (Fig. 287).
Biology. Unknown.

Comments. The merits of recognizing a monotypic Matna are negligible in
light of the similarities shared with Austrophotismus. Both genera possess
setose eyes, though the setation is denser in A. daicles. Although Boucek
(1988b) keyed Matna separately from Austrophotismus, in part based on the
relative size of the eyes, their ventral facets, and the density of setation
("almost bare"), this is likely due to sexual dimorphism, particularly since
only male M. fallax are known. Males of both species share remarkably
similar genitalia (Figs. 71, 72) but differ in that males of M. fallax have the
antenna filiform (elongate flagellomeres) rather than clavate (transverse
flagellomeres) (Figs. 73, 79) as in A. daicles, though both have densely setose
flagellomeres. Finally, the structure of the gaster is very similar in the two
species (Figs. 76, 77).

Key to species of Austrophotismus

1 Eye large, >0.5x head height, densely setose (Figs. 74, 75),
anteroventral facets largest. Male & female: antenna stout, clavate,
segments broader than long, (Figs. 73, 78)...........4. daicles (Walker)

1’ Eyes moderately sized, ~0.5x head height, ventral facets of same size
as others (Fig. 3). Female: Unknown. Male: antenna elongate,
segments longer than broad (Fig. 79)......................4. fallax (Boucek)

Austrophotismus daicles (Walker)
(Figs. 72,73,75,77,78, 80, 82, 83)

Miscogaster daicles Walker, 1839: 19-20. Lectotype Q (designated by
Boucek 1988b: 92). Australia, New South Wales (BMNH, examined).
This specimen was originally described as a male.

Austrophotismus ater Girault, 1938: 84. Holotype Q, by original designation.
Australia: Qld (QMB, not examined). Synonymy with daicles by
Boucek, 1988b: 92.

Austrophotismus ater (Walker), Boucek, 1988b: 92.
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Diagnosis. Head and body dark brown to black and densely setose. Facial
striac bolder than in Austrophotismus fallax and extending to lower eye
margin and scrobal depression. Eye densely setose (Fig. 75), ventral facets
largest. Flagellum stout, flagellomeres transverse, setose in both sexes (Figs.
73, 78).

Description. Female. Length 1.8-2.3 mm. Body dark brown to black; legs
brown, except for tarsi, apex of femora, and base and apex of tibiae, which are
golden.

Head. Subtriangular in frontal view, striae radiating from clypeus and
reaching lower eye margin. Malar space 0.1-0.4x eye height. Eye densely
setose (Fig. 75). Scrobal depression slightly margined, with fine intrascrobal
carina. Scape 2.8—4.0x as long as broad, broadest basally, narrowing apically;
A3 the longest and broadest anellus; F1 0.5-1.0x as long as broad, subsequent
funiculars transverse, increasing in width apically. Clava 1.3—1.6x as long as
broad, vaguely segmented, entire clava tapered to dull point and apical claval
segment with sinuous separation from preceding claval segment (Figs. 73,
78).

Mesosoma. Midlobe of mesoscutum 1.0-1.5x as long as broad. Scutellum
1.1-1.3x as long as broad, finely carinate apically. Forewing 2.1-2.2x as long
as broad, stigma 0.3—0.5x as long as stigmal vein, uncus short, <0.6x as long
as stigma, marginal vein 0.5-1.0x as long as postmarginal vein (Figs. 80, 82).
Metasoma. Petiole glabrous. Gt; 8.7-11x as long as Gt, and 1.5-4.2x as long
as Gt;, Gt;3 2.1-2.8x as long as Gty; Gt; with group of sublateral setae, Gt,
with several sublateral setae; remaining terga with scattered setae dorsally and
laterally (Fig. 83).

Male. Length 1.5 mm. Identical to female except as follows: petiole same as
female, glabrate, projecting dorsally as an anteriorly directed flange abutting
nucha (Fig. 77); Gt; 4.6-5.0x as long as Gt, and 2.0-2.8x as long as Gt;, Gt; 3
2.2x as long as Gty. Phallobase with 3 robust setae ventrally on paramere,
apical seta largest (Fig. 72).

Variation. The female from Paddy’s River has eyes that are the same size as
male A. fallax with slightly less pronounced eye facet size differential. This
specimen is accepted as a variant of A. daicles because no association can be
made regarding female A4. fallax. Primary differences seen are in coloration:
some specimens are dark or lighter brown others have legs almost completely
dark brown with minimal lightening at the apices of the femora or tibiae. The
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male from Norseman has anelli that are larger, particularly the third (Fig. 78),
than those of the Moruya male.

Biology. Unknown.
Distribution. Australia (Fig. 287).

Material Examined.

Type Material: AUSTRALIA: New South Wales: Sydney, Hym. 5-836
(Lectotype @ BMNH).

Other Material: AUSTRALIA: [?]: Paddy's River, E. F. Riek, 3.xi.1948 (1Q
ANIC); ACT: Canberra, 21.ix.1946, E. F. Riek (19 ANIC); Congo, 8km ESE
Moruya, 19.1ii.1983, M. S. Upton, malaise trap (1 ANIC); Black Mountain,
6.x1.1934, W. Rafferty (29 ANIC); Queensland: 1km E. Mt. Bilewilam,
26.01S 153.04E, 12.x.1984, 1. Naumann & J. Cardale, ex ethanol (1Q ANIC);
Mt. Norman area, Via Wallangarra, 7-8.x.1972, S. R. Monteith (1Q ANIC);
Western Australia: 37km SSW Norseman, 32.30S 121.37E, 19.ix.1981, I
Naumann & J. Cardale, ex ethanol (1 ANIC).

Austrophotismus fallax (Boucek)
(Figs. 71,74,76,79, 81)

Matna fallax Boucek, 1988b: 92. Holotype o, Australia (WA) (ANIC,
examined). New combination.

Diagnosis. Facial striac weak. Eye sparsely setose (Fig. 74) as compared to
A. daicles, with ventral facets same size as dorsal facets. Flagellum elongate,
flagellomeres slightly elongate, setose (Fig. 79). Propodeum rugulose-
reticulate, with fine setaec submedially in anterior. Petiole of male transverse
in dorsal view, glabrate, projecting dorsally as an anteriorly directed flange
abutting nucha (Fig. 76) but not as distinctly produced as in 4. daicles.

Description. Male. Length 1.4-1.7 mm. Body dark brown to black, legs
brown; tarsi, apex of femora, base and apex of tibiae lighter brown.

Head. Weak striae radiating from clypeus toward lower eye margin and
lower margin of scrobal depression, not reaching either. Malar space 0.6x eye
height. Eye sparsely but evenly setose. Scrobal depression unmargined.
Scape 2.6-3.0x as long as broad, narrowing slightly apically, A1 longest, A1—
A3 each increasing in width apically, F1 1.5x as long as broad, subsequent
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funiculars slightly elongate. Clava 2.4x as long as broad, clearly segmented,
ultimate segment tapered to dull point (Fig. 79).

Mesosoma. Midlobe of mesoscutum 1.4—1.6x as long as broad, notaulus faint
in posterior one-quarter. Scutellum 1.3—1.4x as long as broad, finely carinate
apically. Forewing 2.1x as long as broad, stigma 0.5x as long as stigmal vein,
uncus elongate, ~1.0x as long as stigma, marginal vein 0.7x as long as
postmarginal vein (Fig. 81).

Metasoma. Petiole glabrate, with anteriorly directed flange (Fig. 76). Gt
3.8-5.3x as long as Gty and 2.6-2.7x as long as Gt;, Gt;.3 2.2-2.3x as long as
Gt,. Phallobase with 2 robust setae ventrally on paramere, apical seta largest
(Fig. 71).

Female. Unknown.

Biology. Unknown.

Distribution. Australia (Fig. 287).

Comments. The type specimen is in good condition.

Material Examined.

Type Material: AUSTRALIA: Western Australia: 49km NE Wubin,
29.47S 117.00E, 1. Naumann & J. Cardale, 27.ix.1981 (Holotype ¢ ANIC).
Other Material: AUSTRALIA: Western Australia: Skm WNW Perenjori,
29.25S 116.14E, 29-30.ix.1981, I. Naumann & J. Cardale (15 ANIC).

Dougiola Boutek
(Figs. 84-89)

Dougiola Boutek, 1988b: 90-91. Type species: Systole koebelei Ashmead,
by original designation.

Diagnosis. The primary characters used to recognize Dougiola are as follows:
slightly protruding, dorsally pointed, laminate interantennal prominence
extending for distance equal to one-quarter length of scape (Fig. 89); scrobal
depression deep, narrowed dorsally, abruptly diverging subsequently as
triangular depression encompassing anterior ocellus; anterior edge of
metasternum produced ventrally as a rounded lamina, narrower than distance
between lateral edges of metacoxal foramina; propodeum steep, convex,
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slightly bulging laterally; prepectus reduced, subtriangular; Gt; very slightly
reduced with Gt, having the shortest exposure dorsally; three anelli between
pedicel and first funicular segment and funicular segments undifferentiated,
all flagellomeres increasing in size toward distinct clava (Fig. 84).

Description. Only females are known for both species. Range in length 3.0—
3.3 mm. Color brown or golden brown or in combination. Wing hyaline,
forewing venation brown.

Head. Striate to reticulate. Anterior ocellus located in scrobal depression and
closer to posterior ocellus than posterior ocelli are to one another. Face striate
ventrally becoming rugulose or reticulate dorsally, striae radiating from
clypeus and extending toward lower eye margin and scrobal depression. Eye
1.7-1.8x head height, glabrous. Malar space 0.7-0.8x eye height, postorbital
carina absent. Scrobal depression slightly margined, deep, narrowed dorsally,
and widening as triangular depression above scapes; interantennal projection
slightly protruding, dorsally pointed, laminate, extending for distance equal to
one-quarter length of scape. Anterior ocellus located within scrobal
depression.  Clypeus shallowly bilobate; supraclypeal area striate, not
elevated. Antenna (11353); anelli each quadrate to slightly elongate, each (at
least) increasing in width apically; subsequent funiculars subquadrate and
subequal, increasing in length and width apically; clava 1.5-1.7x as long as
broad, tapered apically (Fig. 84).

Mesosoma. Transversely rugulose to rugose; notauli complete, slightly
impressed; dorsum evenly setose. Midlobe of mesoscutum 1.4—1.5x as long as
broad. Scutellum 1.2-1.3x as long as broad, finely to distinctly carinate
apically; lateral panel of axilla setose medially, rugulose-reticulate.
Mesepisternum and mesepimeron rugulose-reticulate to reticulate. Prepectus
small, subtriangular or subcircular, concave. Propodeum convex,
carinaceous-rugose around periphery, reticulate submedially; lacking
complete primary costulae, median carinae, or plicae; spiracle moderately
sized, obliquely oriented, reniform, >1.0x its length from dorsellum; callus
setose. Coxae imbricate to reticulate with one or more rows of setae
longitudinally on anterolateral and dorsolateral surfaces; metacoxa usually
with posteromesal row of large erect setae. Wings hyaline; venation brown;
forewing 2.2-2.8x as long as broad; parastigma typically broader than
submarginal vein and with hyaline break; stigmal vein arises at 30-45° angle
to marginal vein; stigma 0.4x as long as stigmal vein; marginal vein 0.7-1.0x
as long as postmarginal vein; costal cell with submarginal fringe.
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Metasoma.  Gaster sessile. Gt; not distinctly foreshortened, reticulate;
remaining terga reticulate; Gt, shortest in dorsal view; Gts.s roughly subequal
or increasing in length; Gts higher than broad to shorter than broad, facing
posteriorly or dorsally; Gt;.g triangular in dorsal view; Gt; 1.9-2.7x as long as
Gt, and 0.9-2.5x as long as Gt;, Gt;; 1.6x as long as Gty; Gt; setose
dorsolaterally to laterally, remaining terga evenly setose (Figs. 87, 88); Gt
spiracle is difficult to see (D. koebelei) or visible (D. yanegai); Gtyig
triangular in dorsal view.

Phylogenetic Affinities. In the full morphological analysis, Dougiola was
either included basally within Rileyinae or within the polytomy of
Eurytominae (Cladograms 1-3). It is provisionally included in Rileyinae
based on sharing three anelli (although not ringlike, they lack MPS) and a
reduced prepectus pending collection of further material that would indicate
otherwise.

Distribution. Dougiola is known from New South Wales, Australia (Fig.
287).

Biology. Unknown. Boutek (1988b) indicated that Dougiola koebelei was
possibly a seed feeder. D. yanegai is associated with Casuarina luehmanni R.

T. Baker (Casuarinaceac).

Key to species of Dougiola

1 Gt oriented nearly vertically (Fig. 87) stigma elongated and slightly
tapered (Fig. 87).... - ...D. koebelei (Ashmead)
I Gt oriented nearly horlzontally (F 1g. 88) stlgma short and rounded
(F1g. 80).uuiiiiiieeiie ettt e e veesiee e D. yanegai n. sp.

Dougiola koebelei (Ashmead)
(Figs. 84, 85,87, 89)

Systole koebelei Ashmead, 1900: 335. Lectotype Q, designated by Boucek,
1988b: 90-91. Australia (USNM examined).
Dougiola koebelei (Ashmead), Boucek, 1988b: 90-91.

Diagnosis. This species is separated from Dougiola yanegai by the
following:  color orange-brown with darker maculation (see below);



46 University of California Publications in Entomology

mesopleuron reticulate-rugulose; scutellum with sharp, slightly upturned
carina; gaster short and almost circular in lateral view (Fig. 87), Gt oriented
nearly vertically; stigma elongated and slightly tapered (Fig. 85).

Description. Female. Length 3.3 mm. Color orange-brown, except for the
following, which are black or dark brown: interantennal prominence apically,
ocellar triangle, occipital region of head, prosternum, procoxa anterobasally,
mesosternum, mesoscutum, axillae, scutellum excepting frenal area,
mesocoxae, metacoxae, gaster dorsally; wing hyaline, venation brown.

Head. Rugulose to striate. Ovate in frontal view, numerous strong striae
radiating from clypeus toward lower eye margin and scrobal depression.
Clypeus shallowly bilobate; supraclypeal area not elevated above remainder
of face, striate (Fig. 89). Malar space 0.7x eye height. Eye glabrous. Scape
4.8x as long as broad, broadest basally, anelli elongate to subquadrate, Al
narrowest and longer than broad, A2 and A3 each increasingly broader, Al
longest, A2—A3 subequal in length; F1 0.8x as long as broad, subsequent
funiculars subequal in length (Fig. 84); clava 1.5x as long as broad,
segmented, tapering apically.

Mesosoma. Transversely rugulose. Midlobe of mesoscutum 0.8x as long as
broad, notaulus complete, slightly indicated. Scutellum 1.2x as long as broad,
distinctly carinate apically. Mesepisternum and mesepimeron rugulose.
Metasternum with anterior edge of metasternum produced ventrally as a
rounded lamina, narrower than distance between lateral edges of metacoxal
foramina. Propodeum rugulose, reticulate submedially, setose laterally;
spiracle reniform, ~1.5x its length from dorsellum; callus densely setose.
Forewing 2.2x as long as broad, stigma 0.4x as long as stigmal vein, stigma
tapered (Fig. 85), uncus fine; marginal vein 0.7x as long as postmarginal vein.
Wing incompletely setose basally.

Metasoma.  Petiole not visible in dorsal view. Gt; not distinctly
foreshortened, reticulate; remaining terga reticulate; Gt, shortest in dorsal
view; Gts.s roughly subequal; Gt; 7.0x as long as Gt, and 2.5x as long as Gts,
Gt;; 4.5x as long as Gty; Gt; setose dorsolaterally to laterally, remaining
terga evenly setose; Gtg higher than broad, facing posteriorly, spiracle
difficult to see, at apical margin of Gts; Gty triangular in dorsal view (Fig.
87).

Distribution. Known only from Australia (Fig. 287).

Biology. Unknown. Possibly a seed feeder.
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Comments. The right antenna, left antenna beyond the pedicel, right
forewing, and portions of the right hind leg (tibia and tarsus) are slide
mounted separately.

Material Examined.

Type Material: AUSTRALIA: [?]: Koebele, Q Type No4882 USNM [red
label], Lectotype [circular label with purple border], Systole koebelei Q Type
Ashm. [handwritten]; Systole koebelei Q Type Ashm. [slide mount,
handwritten] (Lectotype @, USNM). Other Material: AUSTRALIA: New
South Wales: Port Macquarie, 25.iii.36, D. F. Waterhouse (1Q ANIC).

Dougiola yanegai, new species
(Figs. 86, 88)

Etymology. Named in honor of Doug Yanega, a devoted entomophile.

Diagnosis. This species is separated from Dougiola koebelei by the
following: color brown rather than golden, sculpture generally finely
reticulate without indication of umbilicate sculpture, mesopleuron almost
completely reticulate, scutellum finely carinate, stigma not elongate and
tapered (Fig. 86), gaster elongate (Fig. 88).

Description. Female. Length 3.0 mm. Color golden brown, except for the
antennae, legs, region laterad clypeus, and tegula, which are golden; wing
hyaline, venation brown.

Head. Striate to elongate-reticulate. Ovate in frontal view, numerous strong
striae radiating from clypeus toward lower eye margin and scrobal depression.
Clypeus shallowly bilobate; supraclypeal area not elevated above remainder
of face, striate. Malar space 0.8x eye height. Eye glabrous. Scape 6.0x as
long as broad, broadest basally, anelli elongate to subquadrate, A1 narrowest
and 2.0x as long as broad, A2 and A3 each increasingly broader, Al longest,
A2-A3 subequal in length; F1 0.8x as long as broad, subsequent funiculars
subequal in length; clava 1.7x as long as broad, segmented, tapering apically.
Mesosoma. Finely transversely rugulose. Midlobe of mesoscutum 1.4x as
long as broad, notaulus complete, slightly indicated. Scutellum 1.3x as long
as broad, distinctly carinate apically. Mesepisternum reticulate, setose along
anteroventral margin; mesepimeron reticulate-glabrate. Prepectus small,
semicircular, concave. Propodeum rugose-reticulate, incomplete carinae
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anteromedially and subanteromedially extending posteriad, setose laterally;
spiracle ~1.5x its length from dorsellum; callus setose. Forewing at least 2.8x
as long as broad [slightly folded, difficult to measure], stigma 0.4x as long as
stigmal vein, stigma rounded (Fig. 86), uncus fine; marginal vein subequal to
postmarginal vein. Wing incompletely setose basally.

Metasoma.  Petiole not visible in dorsal view. Gt; not distinctly
foreshortened, glabrous dorsally, reticulate laterally; remaining terga
reticulate; Gt; setose dorsolaterally to laterally, remaining terga evenly setose
laterally with sparser setation ventrally, setation absent dorsally except on Gt;s
and Gts ; Gt; 2.7x as long as Gt, and subequal to Gt;, Gt;3 1.6x as long as
Gt,; Gt facing dorsally; Gty just visible in dorsal view and triangular.

Distribution. Known only from Australia (Fig. 287).
Biology. Unknown.

Comments. The holotype is missing its left clava, and its left hind leg is
mounted separately on the same point but is otherwise intact.

Material Examined.

Type Material: AUSTRALIA: New South Wales: 13 mls. N.E. of
Gilgandra, 7.x11.1958, K. L. Taylor; Casuarina leuhmanni [both
handwritten]; Dougiola sp. n., det. Z. Boucek, 1986 (Holotype Q, ANIC).

Neorileya Ashmead
(Figs. 59-70, 90-104, 109-118)

Neorileya Ashmead 1904: 264-265, 382, 466. Type species: Neorileya
flavipes Ashmead, by monotypy.
Neorileya; redescribed by Burks, 1971: 61-62.

Diagnosis. Neorileya contains six species found in the New World from the
southwestern United States to Argentina and is differentiated as follows: color
usually black [N. lynetteae brown or golden] with paler extremities; prepectus
small, subcircular to subtriangular and glabrous (Figs. 61-65); Gt
foreshortened, glabrous to glabrate (Fig. 80); two anelli present (Figs. 59, 67);
clypeus emarginate (Figs. 65, 66, 70); phallobase with apices of parameres
and digiti elongate, each paramere with 1-4 subapical or apical setae and each
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digitus with 2—4 digital spines, adeagus narrowed or swollen apically (Figs.
109-118).

Description.

Head. Circular to subtriangular in frontal view, anterior ocellus closer to
posterior ocellus than posterior ocelli are to one another. Face striate
ventrally becoming umbilicate dorsally, striae radiating from clypeus reaching
lower eye margin and approaching lower margin of scrobal -cavity;
moderately to densely clothed with silvery setae (Figs. 65, 66, 70). Malar
space 0.2-0.4x eye height. Eyes medium to large, glabrous; anteroventral
facets equal or larger in size than posterodorsal facets. Scrobal depression
margined or unmargined; interantennal prominence distinct and roughly
rectangular to triangular, usually pointed dorsally and continuous with
interantennal carina (Figs. 65, 66) (not in N. lynetteae). Anterior ocellus
usually separated from scrobal depression by transverse carina (not in M.
lynetteae). Clypeus emarginate (Figs. 65, 66, 70); strong median carina
connects interantennal prominence with clypeal area; two suberect setae
arising laterad clypeal area and extending ventrally toward each other (Figs.
65, 66). Antenna (11263); scape 2.8-5.0x as long as broad; ventral plaque
usually developed in male, often with sensory pores visible (Figs. 59, 67, 90,
91); anelli transverse, each increasing in width and length apically; F1 0.7—
1.2x as long as broad, subsequent funiculars subequal, subquadrate, setose.
Clava 2.0-7.0x as long as broad, vaguely segmented, tapered apically.
Mesosoma. Finely to coarsely umbilicate dorsally, interstices usually
reticulate; notaulus incomplete to complete but faint; dorsum evenly setose
(Fig. 60); midlobe of mesoscutum 1.0-1.6x as long as broad. Scutellum 0.8—
1.5x as long as broad, crudely carinate to acarinate apically; lateral panel of
axilla asetose or with setae along posteroventral margin; reticulate, striate or
glabrous. Mesepisternum variously sculptured: rugose, rugose-reticulate,
glabrous-striate, striate or in combination; mesepimeron glabrous, with 1-2
irregular depressions posteriorly (Figs. 61-65). Prepectus small, subcircular
to subtriangular. Propodeum carinate-rugose, interstices reticulate (Fig. 69;
not N. lynetteae [Fig. 64]), glabrate to reticulate between carinae; usually two
(one in N. cornuta) distinct costulae (primary = anterior and secondary =
posterior) present, interconnected to each other, dorsellum and nucha by
plicae, forming a row of 2-3 large foveae submedially; all plicae variously
produced or complete; primary costula often incomplete medially, either
appearing to turn anteriorly to intercept dorsellum submedially or being
intercepted by submedian plicae, which connects secondary costula and



50 University of California Publications in Entomology

dorsellum; submedian plica often rendering primary costula incomplete
medially; costulae and plicae continuing ventrally; secondary costula usually
complete; posterolateral propodeum with moderate to dense fine setae; callus
sparsely to densely setose. Coxae finely reticulate with one or more rows of
setac along length of anterolateral and dorsolateral surface. Wing hyaline,
rarely infuscate posterior to stigma (N. albipes), venation light to dark brown;
forewing 1.5-2.7x as long as broad; parastigma broader than submarginal
vein, with more or less distinct hyaline break; stigmal vein arises at 45° angle
to marginal vein, usually slightly curved; stigma 0.3—1.0x as long as stigmal
vein; marginal vein 0.6-1.7x as long as postmarginal vein (Figs. 93-97);
costal cell with submarginal fringe.

Metasoma. Petiolate in male, with petiole quadrate to slightly longer than
broad in dorsal view, rugose to rugose-reticulate; petiole not visible in dorsal
view in female. Gt;, glabrous; Gt; becoming transversely reticulate or
punctate, remaining terga reticulate and/or punctate; Gt; 2.5-12.0x as long as
Gt, and 0.3-2.4x as long as Gt;; Gt;3 0.7-6.5x as long as Gty; Gt; with
sublateral or subdorsal group or transverse row of setae (Figs. 98-101); Gt,
sometimes with a few setae laterally, Gt; sparsely setose dorsally, denser
laterally; remaining terga evenly setose dorsally and laterally; Gts and Gty.g
typically face roughly posteriorly and are roughly rectangular to elliptical in
posterior view; Gt;.g usually dorsally keeled, cerci with 5 erect setae. Male
phallobase with 2—3 setae ventrally on parameres, the apical seta most robust
and straight or recurved (Figs. 109-118); digiti elongate, broadest basally,
each with 2—4 strong digital spines apicolaterally; adeagus narrowed (Figs.
112-117) or rounded (Figs. 109, 110, 118) apicomedially.

Distribution. Neorileya are found primarily in the Neotropical region but
one species extends as far north as central California (Figs. 288, 289).

Biology. Species of Neorileya are all apparently solitary endoparasitoids of
eggs of Orthoptera (Tettigoniidae) and Hemiptera (Pentatomidae, Coreidae,
Reduviidae). Further, hyperparasitism is possible in some instances (W.
Jones pers. comm.). In preserved eggs vacated by Neorileya examined by the
author, no evidence was found of remnant exuviae other than that of the
Neorileya pupae.

Key to species of Neorileya
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Gaster distinctly flattened dorsoventrally, Gt, with two anterior
prominences (Figs.98, 100). Eye with anteroventral facets distinctly
larger (~2x) than posterodorsal facets. Tegula yellowish or golden
......................................................................... N. meridionalis Gahan
Gaster at most slightly dorsoventrally flattened, ovate or circular in
cross section, Gt; lacking anterior prominences (Figs. 99, 101). Eye
with anteroventral facets not or only slightly larger (<2x) (most M.
ashmeadi) at the venter of the eye than facets near vertex (Fig. 8).
Tegula yellowish or blacK........cccoeeevivieiviiirieeiececie e 2

Gaster in dorsal view more or less truncate and terga beyond Gt, not
or barely visible (Fig. 99). Mesepisternum striate with reticulation
increasing posteriorly (Figs. 62, 63). Tegula black...........cccceceenenene
.......................................................................... N. ashmeadi Crawford
Gaster in dorsal view not truncate and terga beyond Gt, visible (Figs.
68, 101). Mesepisternum striate, smooth, without reticulation (Fig.
61). Tegula yellow, brown, or black.........c.ccoccerirvininninninnenenn. 3

Anterodorsal margin of pronotum produced as two triangular flanges
(Fig. 102) et N. cornuta n. sp.
Anterodorsal margin of pronotum not produced, evenly rounded.......4

Forewing infuscate medially, posterior to stigmal vein (Fig. 90). Gt,
slightly flattened dorsoventrally, with faint, punctate dorsolateral
depressions anteriorly. Tegula yellowish or golden............c.ccccuvenee..
................................................................................... N. albipes Girault
Forewing hyaline. Gt; not flattened dorsoventrally, rarely with faint,
punctate dorsolateral depressions anteriorly. Tegula black or brown,
sometimes partially golden and rarely completely golden.................. 5

Delicately sculptured, females entirely dark brown, males golden.
Propodeal carinae sharply defined, interstices not sculptured,
intervening foveae glabrous with few rugae (Fig. 64). Mesepisternum
with fine striae, separated from mesosternum by a carina (Fig. 61).
Tegula brown in female and golden in male...........N. lynetteae n. sp.
Robustly sculptured, both sexes black with yellow or brown antennae
and legs. Propodeal carinae rounded, not sharply defined, interstices

reticulate, intervening foveae with numerous rugae. Mesepisternum
with strong striae, not separated from mesosternum by a carina (Fig.
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60). Tegula usually black but partially to completely golden in some
SPECIMENS. ¢ vvves s vereeeeeieeeteeeeereeeeseesaeseesnn s e ee N. flavipes Ashmead

Neorileya albipes Girault
(Fig. 90)

Neorileya albipes Girault, 1913: 57. Lectotype J, here designated. Paraguay
(ZMB, examined).

Diagnosis. This species is intermediate in form between N. flavipes and N.
meridionalis because the gaster is slightly flattened dorsoventrally but not to
the extent of N. meridionalis. In N. albipes Gt, possesses anteriorly two faint
to distinct elliptical punctate depressions bearing fine setae (often abraded)
similar to N. meridionalis and some N. flavipes (usually quite slightly
produced in the latter species) but lacks the anterior prominences of N.
meridionalis. At most, Gt; has very faint indications of prominences but more
often it is collarlike where it abuts with the petiole. The mesepisternum is
striate with superimposed reticulation as in N. ashmeadi. However, N. albipes
is unique because its forewing has an infuscate spot extending posteriad from
the stigmal vein, which does not reach the posterior wing margin (Fig. 90).

Description. Male. Length 2.2-2.8 mm. Head and body black, legs, tegulae
and scape golden yellow basally. Eye gray to pale pink. Scape apex and
flagellum brown, anterior edge of gaster reddish brown or dark golden.
Forewing hyaline with infuscation posterior to stigma.

Head. Striate to umbilicate. Ovate in frontal view with striae radiating from
clypeus. Malar space 0.3-0.4x eye height. Scrobal depression slightly
margined, interantennal prominence roughly triangular and merging with fine
intrascrobal carina, extending for distance nearly entire length of scape.
Anterior ocellus separated from scrobal depression by transverse carina.
Scape 3.6-3.9x as long as broad, narrowing apically, broadest medially at
ventral plaque which extends two-thirds length of scape; F1 0.7-0.8x as long
as broad, subsequent funiculars subquadrate; clava 2.7-2.9x as long as broad.
Mesosoma. Umbilicate. Midlobe of mesoscutum 1.2—1.3x as long as broad,
notaulus absent or very slightly indicated. Scutellum as long as broad,
crudely carinate apically, lateral panel of axilla setose anteriorly, umbilicate to
reticulate. Mesepisternum rugose-reticulate; mesepimeron rugose (cf. Fig.
62). Propodeum with primary costula incomplete medially, turning to
intercept dorsellum submedially; secondary costula connected to dorsellum by
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submedian plicae, which are continuous with primary costula anteriorly;
several plicae interconnecting the primary and secondary costulae, and each
costula with dorsellum and nucha, respectively (cf. Fig. 81); posterolateral
propodeum moderately setose; callus moderately setose. Forewing 1.5-2.0x
as long as broad; stigma 0.5x as long as stigmal vein; marginal vein 0.7x as
long as postmarginal vein (Fig. 90). Wing incompletely setose basally.
Metasoma. Petiole 1.1-1.3x as long as broad, rugulose. Gt;., glabrate;
remaining terga finely reticulate; Gt; 1.7-4.0x as long as Gt, and 0.5-0.7x as
long as Gt;; Gti.; 3.2-3.4x as long as Gt;; Gt; with shallow, setose
depressions anterodorsally and smoothly collarlike where it abuts the petiole;
Gt; evenly setose laterally and in posterior one-quarter; Gt; evenly setose;
remaining terga evenly setose, visible in dorsal view; Gt;,g roughly crescentic
in posterior view.

Female. Length 2.0-3.2 mm. Identical to male, except as follows: Gt
glabrate; remaining terga finely reticulate; Gt; 5.7-7.0x as long as Gt, and
0.4-0.6x as long as Gt3; Gt;; 3.3—4.2x as long as Gts; Gt; with shallow,
setose depressions anterodorsally and smoothly collarlike where it abuts
petiole; Gt; evenly setose laterally and in posterior one-quarter; Gty evenly
setose; remaining terga evenly setose, visible in dorsal view; Gty.g roughly
crescentic in posterior view.

Variation. The main variation apparent within this species occurs as follows:
antenna with scape black in apical third or more rarely completely golden,
flagellum can be dark brown to black; anteroventral eye facets can be slightly
enlarged (although typically not as pronounced or extensive as in N.
meridionalis), and the eye color is usually a dull gray but can be pinkish;
mesepisternum can be finely rugose with more extensive intervening
reticulation or vice versa; propodeum varies primarily in the extent of the
robustness or completeness of the costulae and plicae and the intervening
sculpture; meso- and metasomal legs are usually concolorous but can tend to
fade to white apically; the infuscation on the forewing ranges from a spot
present at the apex of the stigmal vein to a larger spot encompassing more of
the wing medially to a darker spot within an infuscate area in the anterobasal
two-thirds of the wing; the stigma can be slightly enlarged apically.

Biology. The only host records come in the form of label data indicating
being “bred from Heteroptera eggs” in the Panama Canal Zone. De Santis
(1979) and Bruner et al. (1975) record Coreidae and Pentatomidae as hosts.
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Although the label data on the specimen collected by Hespenheide at La
Selva, Costa Rica (nr lep. egg mass), does not indicate it, his published
account records a species of Neorileya (meridionalis?) as emerging from eggs
of Edessa sp. (Pentatomidae) (Hespenheide 1985).

Distribution. Found in the Neotropical region (Fig. 289).

Comments. The lectotype has a cracked mesosoma, and both antennae are
missing (except right scape and pedicel).

Material Examined.

Type Material: PARAGUAY: San Bernardino, K. Frieberg S. V. [blue
label]; Type [red label]; ex coll. Girault; Zool. Mus. Berlin; alb [handwritten];
Neorileya albipes Type [handwritten] (Lectotype  ZMB).

Other Material: BOLIVIA: Yungas: Puente Villa, 12-20.xii.1955, 1200m.
L. Pena (1Q CNC); 15km S. Caranavi, 26.1.1973, 920m, J. Helava (1Q CNC).
BRAZIL: Espirito Santo: Linhares, 1.x.1972, M. Alvarenga (19 CNC);
Santa Catarina: Nova Teutonia, 27°11'S, 52°23'W, vii.1970, 300-500m, F.
Plaumann (1Q CNC). COSTA RICA: Heredia: Chilamate, 75m, 4.ii.1989,
Hanson & Godoy (1@l BMNH); 3km S Puerto Viejo, La Selva Biol. Sta.,
10°26'N, 84°01'W, 19.vii.1982-8.iv.1987, H. Hespenheide, nr lep. egg mass
(1o USNM), at foliar nectaries Byttneria aculeata Jacquin (4Q USNM), at
foliar nectaries Clibadium pittieri (2Q USNM) (9Q1g USNM); Limoén:
Parque Nacional Cahuita, 29.iv.1988, Om, P. Hanson (1¢ BMNH);
Puntarenas: Golfo Dulce, 24km W. Piedras Blancas, 1ii—v.1989 to vi.1991,
200m, P. Hanson (29 BMNH); Golfo Dulce, 10km W. Piedras Blancas, iii—
v.1989, 100m, P. Hanson (1Q BMNH); Golfo Dulce, 5km W. Piedras
Blancas, vi—vii.1993, 100m, P. Hanson (3Q1¢ BMNH); Parque Nacional
Corcovado, Est. Sirena, 8°28-31'N, 83°36'W, 24.iii.1981, H. Hespenheide (1Q
BMNH); San José: Ciudad Colon, ii.1990-v.1990, 800m, L. Fournier (5Q
BMNH); ECUADOR: Napo: Limoncocha, 15-28.vi.1976, 250m, S. & J.
Peck (1o CNC); Yanayacu, 29-30.viii.1977, 300m (1Q CNC ) Pichincha:
47km S. Santo Domingo, Rio Palenque Station, 15-28.v.1975, S. & J. Peck
(5@ CNC); Zamora Chinchipe: Zamora, 27-31.iii.1965, 1500m, L. Pena (1Q
CNC). GUATEMALA: Petén: Tikal, ix.1959, N.L.H. Krauss (19 USNM).
HONDURAS: Cortés: 4km S. Monteverde, Sta. Cruz de Yojoa, 23.x.1988,
R. Cave (19 EAZP); Francisco Morazan: San Antonio de Oriente, El
Zamorano, 27.i-8.11.1990, R. Cave, malaise trap in coffee plantation (2Q
EAZP). PANAMA: Coloén: iii—xii.1953, reared from Heteroptera eggs (3Q
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USNM); 5mi. SW Gatun, 9°14'N, 79°58'W, 21.vii.1977, H. Hespenheide (2Q
UCRC); Chiva Chiva, x.1946, N.L.H. Krauss (1Q USNM); Summit, xi.1946,
N.L.H. Krauss (3¢ USNM). PERU: Madre de Dios: Laberinto, 1-2.1.1984,
A. Finnemore (19 UCRC). SURINAME: Brokopondo: Brownsberg, 12—
18.1.1985, A. Finnemore & T. Thomin (3Q UCRC). TRINIDAD &
TOBAGO: St. George: Port of Spain, x.1950, N. L. H. Krauss (19 USNM);
St. Patrick: 10km NE Bonasse, 24.iii.1985, C.& J. Hevel (2Q USNM);
Victoria: San Fernando, Golconda Estate, 19.x.1910, H. Morrison(1Q
USNM); VENEZUELA: Distrito Federal: Caracas, x.1950, N.L.H. Krauss
(49 USNM); Zulia: El Tucuco, 24.iv.1981, L. Masner, sweeping rain forest
(290 UCRO).

Neorileya ashmeadi Crawford
(Figs. 62,92,97,99, 117-118)

Neorileya ashmeadi Crawford, 1913: 345-346. Lectotype Q, here designated.
Trinidad and Tobago (USNM, examined).

Diagnosis. This species resembles N. flavipes but differs in having a
transverse row of setac on Gt; anteriorly (variable, see below), rather than two
subdorsal patches of setae. The mesepisternum is reticulate-rugose between
the striae. Eyes have anteroventral facets slightly larger than dorsal facets
(usually not as extensive or as large as in N. meridionalis and absent in N.
flavipes). Tegula is black. See Discussion below.

Description. Female. Length 1.8-2.5 mm. Head, body, and tegula black,
legs golden, except tips of femora, tibiae, and entire tarsi, which are whitish;
forewing hyaline, venation light brown.

Head. Striate to umbilicate. Ovate in frontal view. Malar space 0.2x eye
height.  Scrobal depression slightly margined, interantennal prominence
roughly triangular and merging with fine intrascrobal carina, which extends
for distance ~one-third length of scape. Anterior ocellus separated from
scrobal depression by transverse carina. Scape 3.2-3.6x as long as broad,
narrowing apically, broadest basally; F1 0.8-1.0x as long as broad,
subsequent funiculars roughly quadrate.

Mesosoma. Umbilicate. Midlobe of mesoscutum 1.2—1.3x as long as broad,
notaulus absent or very slightly indicated. Scutellum 1.2—1.4x as long as
broad, carinate apically, lateral panel of axilla asetose, reticulate.
Mesepisternum  rugose-reticulate; mesepimeron glabrate (Fig. 62).
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Propodeum with primary costula incomplete medially, turning to intercept
dorsellum submedially; secondary costula connected to dorsellum by
submedian plicae, which are continuous with primary costula anteriorly;
several plicae interconnecting the primary and secondary costulae, and each
costula with dorsellum and nucha, respectively (cf. Fig. 81); posterolateral
propodeum moderately setose; callus moderately setose. Forewing 2.3x as
long as broad; stigma 0.5x as long as stigmal vein; marginal vein 1.2—1.7x as
long as postmarginal vein (Fig. 97). Wing incompletely setose basally.
Metasoma. Gt glabrate; remaining terga finely reticulate; Gt; 3.3-6.5x as
long as Gt, and 0.4-0.5x as long as Gt;; Gt;.; 2.4-5.3x as long as Gty; Gt
with transverse row of setac across dorsum anteriorly; Gt; evenly setose in
posterior three quarters; Gty evenly setose; remaining terga evenly setose and
obscured in dorsal view by Gty (Fig. 99), Gty.¢ roughly elliptical in posterior
view.

Male. Length 1.8-2.2 mm. Identical to female except as follows: scape with
slightly expanded ventral plaque, extending almost entire length of scape (Fig.
90). Petiole distinct in dorsal view, 1.2—1.4x as long as broad, longitudinally
rugulose, broadest basally where produced as a carinate flange abutting
nucha. Gt; 1.8-3.0x as long as Gt, and 0.4x as long as Gt;; Gt;., 0.5-0.6x as
long as Gt;; Gt;; 1.8-3.3x as long as Gt,; Gt; with transverse row of setae
across dorsum anteriorly; Gt, glabrous or with a few setac laterally; Gt;
evenly setose in posterior three quarters; Gty evenly setose; remaining terga
evenly setose Gts visible in dorsal view, remaining terga usually obscured in
dorsal view by Gts (Fig. 99). Male genitalia were dissected from the few
individuals available from southern United States and Honduras populations
and are characterized as follows: parameres and digiti subequal in length;
each paramere with 2 to 3 setae, the largest located apically and strongly
recurved, the remaining 1to 2 setae shorter, straight, located apically or
subapically; digitus elongate, tapering apically, broadest basally, each with 3
robust digital spines (the left digitus with 4 digital spines in one south Texas
population [Fig. 117]); adeagus “pinched” apically, elliptical (Figs. 117,
118).

Variation. Type series is essentially invariant. The main variation apparent
within this species occurs as follows: antenna with scape black or dusky in
apical half, flagellum can be dark brown to black; anteroventral eye facets can
be slightly enlarged (although typically not as pronounced or extensive as in
N. meridionalis), the tegula is usually black but can be golden. The
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mesepisternum can be finely rugose with more extensive intervening
reticulation or vice versa, whereas the propodeum varies primarily in the
extent of the robustness or completeness of the costulae and plicae and the
intervening sculpture. The meso- and metasomal legs can possess bands of
dark brown or black coloration medially on the femur and less so on the tibia;
this coloration can also be seen only on the metasomal legs. The male petiole
ranges from smoothly rugose to reticulate-rugose, whereas the male
phallobase with 2-3 setae on each paramere and 3—4 digital spines. The color
differences listed above are often quite pronounced in California, Arizona,
and Texas populations.

Biology. This species has been reared from eggs of the following hosts:
Acanthocephala thomasii (Uhler), Mozena arizonensis Ruckes, Leptoglossus
zonataus (Dallas), Chelinidea vitiger Uhler (all Coreidae; Jones 1983),
Spartocera lativentris Stél (Becker & Prato 1982), Leptoglossus gonagra (F.)
(Bruner et al. 1975), Narnia femorata (Stél) (Label data), Leptoglossus sp.
(Hemiptera: Coreidae), Brochynema chelonoides Ruckes (W. Jones pers.
comm.), FEuschistus inflatus Van Duzee (Label data) (Hemiptera:
Pentatomidae). The record from Riverside, California appears to be a
coincidental adult recovered from a citrus sample infested with woolly
whitefly. The trees from which the aforementioned specimen was collected
are within 3 m of a large stand of Opuntia sp. infested with Narnia
pallidicornis Stél (Hemiptera: Coreidae). My attempts to entice any resident
Neorileya females to oviposit into ova of Chlorochroa spp. were
unsuccessful. It appears to be a generalist, solitary endoparasitoid of ova of
Hemiptera. One host record was found on the Web (http:/redpav-
fpolar.info.ve/fargo/v11-14/v114m009.html): ex ova of Corecoris fuscus on
Solanum melongena v. esculenta (VENEZUELA: El Limén: Edo. Aragua,
450m, 2.x1.1956, J. R. Requena).

Distribution. This species is found throughout the Neotropical (including the
Caribbean) region and extends into the southern United States (Arizona,
California, Texas) (Fig. 288). DiGiulio (1997) records it also from southern
Florida.

Comments. None of the type series possess a clava. Neorileya ashmeadi and
N. flavipes can represent extremes of a single highly variable species as there
is some degree of overlap in the characters used to separate N. ashmeadi from
N. flavipes (see Diagnosis under each species). Specimens possessing
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intermediate characters states exist, N. flavipes tending toward N. ashmeadi
and vice versa. Many of the specimens identified as N. flavipes are up to 3.5
mm in length and those of N. ashmeadi are usually less than 2.5 mm in length.
N. flavipes tend to possess a more robust flagellum in which flagellomeres are
tightly appressed and have symmetrical, robust MPS (cf. Figs. 197, 251); a
mesepisternum tending to be glabrous with robust longitudinal striae (cf. Fig.
60); Gt; with faint ovate, punctate depressions anterodorsally which contain
fine setae; eye tending to be a bright to dull pink, rarely grayish, and the
tegula black (although specimens with golden or partially golden tegulae are
known). Specimens of N. ashmeadi tend to possess a more gracile flagellum
in which flagellomeres have distinct separation and have asymmetrical, fine
MPS (not in all specimens); a mesepisternum tending toward being rugulose-
reticulate with fine longitudinal (often incomplete) striae (Fig. 62); Gt; with
faint ovate, punctate depressions anterodorsally which contain fine setae that
extend transversely across the dorsum; the eye tending to be grayish, rarely a
dull pink, and the tegula black. For example, most N. ashmeadi specimens
known from southeastern Arizona agree well with the type material of N.
ashmeadi and are less than 2.0 mm in length. However, a small series of
“giant size” (2+ mm) N. ashmeadi were reared from eggs of Acanthocephala
thomasii (a large species) that tend toward N. flavipes in the antennal and
mesepisternal structure.

Other species of Chalcidoidea are known to vary based on size and
relative proportions. For example, Torymus tubicola females range in size
from 1.5-5.5 mm with a concomitant change in the relative length and width
of the funicular segments and the appearance or disappearance of a median
carina on the propodeum (Grissell 1978). Oldroyd and Ribbands (1936)
observed an almost twofold increase in wing setation with a doubling of both
body and wing length. Similarly for Ichneumonoidea, Russo (1938) showed
that five species of Braconidae were actually five variants of the same species
that differed in number of flagellomeres, color, presence or absence of a
median carina, host, and so on. When larger variants oviposited into small
hosts and vice versa, any size and morph within the phenotypic range could
be produced. Unfortunately, species of Neorileya have not been subjected to
this type of controlled experimentation in which rearings of small specimens
attacking large eggs and vice versa yield phenotypically different specimens
in the subsequent generation (i.e., different phenotypes are the results of
different host size or quality). Further, given that specimens of Neorileya are
egg parasitoids and that the eggs of various Hemiptera attacked do not vary
greatly in size (within an egg mass), it might be difficult to obtain proof of the
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conspecific nature of N. ashmeadi and N. flavipes without conducting some
type of experiment similar to that done by Russo, namely, observing if a
larger female could be induced to oviposit in eggs of both large and small
species in order to ascertain whether small and large morphs could be
produced by a single female. Thus, current species-level taxonomy in
Neorileya is retained, primarily with respect to N. flavipes and N. ashmead;,
until detailed reproductive experimentation can be performed. [ have
endeavored for completeness in the Variation and Comments sections for
each species to maximize the apparency of the intergradation between species.

Material Examined.

Type Material: TRINIDAD & TOBAGO: St. George: Saint Clair, Aug.
1912, F. W. Urich (Lectotype @ USNM). Paralectotypes, 5915, same data as
lectotype (USNM, examined).

Other Material: COLOMBIA: Valle del Cauca: Anchicaya, 24—
27.vii.1970, J. Campbell (19 UCR); Norte de Santander: 10-30km S.
Chinacota, 2000-3000m, 10.v.1974, J. Peck, (1 CNC); Valle: 10km S Cali,
nr sugar cane field, 3.iv.1971, Eberhard & Garcia (1 UCR); Cali, 1000m (1Q
UCR). COSTA RICA: Guanacaste: F. Taboga, 6mi. S. & 6mi. W. Canas,
10°18'60"N, 85°9'0"W, ii.1967, H. Hespenheide (19 BMNH); Heredia: 3km
S Puerto Viejo, La Selva Biol. Sta., 10°25'60"N, 84°0'60"W, x.1992—vi.1993,
P. Hanson (10 BMNH); Puntarenas: Pen. Osa, Skm N. Puerto Jimenez, 10m,
1.1992-1v.1993, Hanson & Godoy (2@ BMNH); Golfo Dulce, 10km W
Piedras Blancas, 100m, iii—iv.1989, P. Hanson (19 BMNH); Golfo Dulce,
10km W Piedras Blancas, 10m, vi—viii.1989, P. Hanson (20 BMNH); Golfo
Dulce, 3km SW Rincon, 10m, iii.1989-iv.1993, P. Hanson (3¢ BMNH).
CUBA: San Cristobal, Cuban expt. Station, 23.xii.1943, J. Acune, ex egg of
Leptoglossus gonagra (19 USNM). DOMINICAN REPUBLIC: Baoruco:
Sierra de Bahoruco, Alcoa Rd, km 25, Montane dry forest, 18.i.1989, L.
Masner (1Q UCR); Loma Quiria Esperela, 20km NE San Francisco de
Macoris, 300m, 18.iii.1991 (1¢ UCR). GUATEMALA: Izabal: Las Escobas,
13.ix.1986, M. Sharkey (1o UCR). HONDURAS: Comayagua: 3km S
Comyagua, 23.vii.1989, R. Cave (1Q EAPZ); Distrito Central: Tegucigalpa,
30.x.1965, N.L.H. Krauss (19 USNM); Francisco Morazan: Santa Lucia,
Finca Loma Linda, 27.vi.1991, R. Cave (119 EAPZ); San Antonio de
Oriente, El Zamorano, 27.i-22.1i.1990, R. Cave (28Q EAPZ); San Antonio de
Oriente, El Zamorano, 4.xi.1988, R. Cave (4Q EAPZ); San Antonio de
Oriente, El Zamorano, 2.iii—7.vi.1990, R. Cave (8¢ EAPZ); San Antonio de
Oriente, El Zamorano, 8.x.1988, R. Cave (1Q ZAM); El Paraiso: Los
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Nigueros, 26.vi.1990, R. Cave (99 EAPZ). MEXICO: Baja California Sur:
nr Candelaria, 4.v.1993, R. Garces & R. Wharton (19 TAMU); Guerrero:
2mi N Cacanuanilpa, 19.vii.1984, J. Woolley (1 UCR); Nuevo Leon: 5km
W Bustamante, 13.vii.1983, A. Gonzalez (1Q UCR); Puebla: 3km SW El
Salado, 850m, 25.vii.1990, T. Eager & P. deSilva, Ex Gliricidia sepium &
Haematoxylon brasiletto [These genera of Fabaceae probably do not represent
the actual host but are erroneous uses of “Ex”] (290 USNM); Quintana Roo:
30 mi. E. Chetumal, Kohunlich Ruins, 110m, 15.vii.1983, R. Anderson (1Q
UCR); Coba Ruins, 11.xii.1983, L. Masner (19 UCR); 32km N Felipe
Carrillo Puerto, 17.viii.1983, M. Kaulbars (1Q UCR); 3km S Puerto Morelas,
Jardin Botanico, 14.xii.1993, L. Masner (49 UCR); Municipio de Lazaro
Cardenas, Reserva Ecologia El Edén, 21°12'60"N, 87°11'0"W, 12.viii.1998, R.
Rodriguez, sweep trail in primary forest (29 UCR). PERU: Madre de Dios:
Laberinto, 1-2.1.1984, A. Finnamore (29 UCR). TRINIDAD & TOBAGO:
[?]: Scarborough, Botanical Garden, 7.xi.1918, H. Morrison (1Q USNM);
Goldsborough, 24.iii—12.v.1994, M. Sommeijer, Malaise trap in citrus orchard
bordering primary forest (12Q USNM); St. George: Tucker Valley, 1-
19.1.1978, A. Sommelier (19 UCR); St. Augustine, Id Lat No. 19-13-97?,
vi.1949, Ex eggs on cacao (1Q USNM); Diego Martin, 27.iii.1941, D. Billes,
on cacao leaf (3Q USNM); Port of Spain, iv.1913, F. Urich, Ex eggs of
pentatomid (3Q USNM); St. Patrick: 10km NE Bonasse, 24.iii.1985, G. & J.
Hevel (29 USNM); Victoria: San Fernando, Golconda Estate, 19.x.1918, H.
Morrison (19 USNM). UNITED STATES: Arizona: Cochise: Chiricahua
Mtns, Cave Creek Cyn, Sunny Flat, 31°52'60"N, 109°10'0"W, 1700m,
26.v.1985, H. Hespenheide, On Quercus sp. (19 CNC); Portal area, 31°54-
5'0"N, 109°8-10'0"W, 1660m, 23.vi.1984, H. Hespenheide, Ex Hemiptera
eggs on Gutierrezia (2Q UCR); Fort Bowie, 13.vi.1989, P. Schmidt, Ex eggs
Leptoglossus sp. on Sapindus saponarium (2Q1c USNM); 1mi E. Portal,
1560m, G. Gibson, (109 UCR); Paradise Rd., 1mi. W Portal, 4.vi.1983, H.
Hespenheide, mesquite (2Q CNC); Paradise Rd., Imi. W Portal, 31°54'60"N,
109°10'0"W, 1630m, 25.vi.1984, H. Hespenheide, Ex Hemiptera eggs on
Chrysothamnus (3@ UCR); Portal, 31°54'0"N, 109°10'0"W, 1583m,
23.vi.1984, H. Hespenheide (2@ UCR); 3.5mi SE Willcox, 1381m,
6.viii.1996, M. Gates (1Q UCR); 1.3mi E Paradise, 11.ix.1978, J. Woolley (1Q
TAMU); 1 mi. E Gleeson, 16.vii.1997, M. Gates (1@ UCR); Pima: Brawley
Wash, 850m, 3.viii.1982, G. Gibson (2930 UCR); Madera Canyon, Santa
Rita Mtns, 1.ix.1989, W. Jones, Ex Leptoglossus zonatus eggs on Prosopis
(3¢ USNM); Tucson, 8.ix—7.x.1989, W. Jones, Ex Leptoglossus zonatus eggs
on Opuntia (1092 USNM); Tucson, 7.vii.1989, W. Jones, Ex Euschistus
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inflatus eggs put on Acacia greggii (19 USNM); Tucson, 6.x.1988, W. Jones,
Ex Leptoglossus zonataus eggs put on desert willow (4Q1c USNM); Tucson,
ix.1988-—x.1989, W. Jones, Ex Leptoglossus zonataus eggs on pomegranate
(47Q3c USNM); Tucson, 3.viii.1983, R. Patana, Ex Leptoglossus zonataus
eggs (5Q1g USNM); Tucson, 9-21.ix.1989, W. Jones, Ex Narnia femorata
eggs on Opuntia (10920 USNM); Santa Cruz: Patagonia, 17.vi.1989, P.
Schmidt, Ex eggs Leptoglossus sp. on Sapindus saponarium, Host Range: Ex
Acanthocephala thomasii (99 USNM); 5 mi. S. Patagonia, P. Schmidt, Ex
eggs Leptoglossus sp. on Sapindus saponarium, Host Range: Ex
Acanthocephala thomasii (19 USNM); California: Imperial: Algodones
Sand Dunes, 15 mi. NW Glamis, East edge of dunes, 25.ix.1998, M. Gates
(19 UCR); Riverside: Riverside, UCR Biocontrol Grove, 21.x.1998, J.
Barry, On Citrus sp. leaf (1Q UCR); Puerto Rico: 10.viii.1936, H. Dozier (1Q
USNM); San Mateo: Pacifica, 15.xii.1985 [mounted with eggs of Hemiptera]
(30 CNC); Texas: Cameron: Rancho Viejo (Anito), 11 mi. N. Brownsville,
1-6.viii.1995, D. Guner (1Q USNM); Southmost Ranch, 7mi. SE Brownsyville,
3-5.xii.1978, E. Grissell & A. Menke (191 USNM); Hidalgo: Bentsen-Rio
Grande Valley State Park, 30.xi-2.xii.1978, E. Grissell & A. Menke (1915
USNM); Bentsen-Rio Grande State Park, 15.xii.1983, J. Woolley & H.
Browning (2Q TAMU); Bentsen-Rio Grande State Park, 3.vii.1982, G.
Gibson (6Q UCR); Weslaco, 4.iv.1999, W. C. Warfield, Ex Brochynema
chelonoides Ruckes ova on Prosopis gladulosa leaflet (6Q1c UCR); Terrell:
~5 mi. W. Sanderson, 18.vii.1997, M. Gates (¢ UCR). VENEZUELA:
Zulia: El Tucuco, Rain forest, 24.iv.1981, L. Masner (20 UCR). SAINT
VINCENT & THE GRENADINES: Majorca, viii.1972 (1Q UCR).

Neorileya cornuta, new species
(Figs. 102-104)

Etymology. Participle from the Latin cornu, meaning “horned.”

Diagnosis. This species is most similar to N. flavipes but is readily
distinguished by the carinate anterior pronotal margin, which is produced as
two submedial triangular flanges (Fig. 102). Also, the antenna is completely
dark brown to black and the stigmal vein is 0.5-0.8x the length of the
postmarginal vein (Fig. 103), unlike other species of Neorileya which have
the scape at least partially golden and the postmarginal vein often longer
(Figs. 93-97).
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Description. Female. Length 1.8-2.4 mm. Head, body, legs, tegula, and
femur in basal four-fifths black; scape black, pedicel and flagellum dark
brown; apex femora, tibiae. and tarsi golden to pale yellow. Wing hyaline,
venation light brown.

Head. Striate to umbilicate. Circular in frontal view. Malar space 0.2x eye
height. Eye large, glabrous. Scrobal depression margined; interantennal
prominence roughly triangular, merging with very fine intrascrobal carina
which extends length of scape. Anterior ocellus separated from scrobal
depression by transverse carina (Fig. 66). Scape 2.8x as long as broad,
broadest medially, narrowing apically. F1 0.7x as long as broad, subsequent
funiculars subequal (Fig. 104). Clava 2.0x as long as broad, tapered apically.
Mesosoma. Umbilicate. Pronotum with carinate anterior pronotal margin,
which is produced as two submedial triangular flanges (Fig. 102). Midlobe of
mesoscutum 1.1x as long as broad, notaulus slightly indicated. Scutellum 1.5x
as long as broad, acarinate apically, lateral panel of axilla setose
posteroventrally, reticulate. Mesepisternum reticulate-striate; mesepimeron
glabrous. Propodeum with primary costula complete medially, intercepted
posteriorly by median carina; secondary costula absent; few plicae
interconnecting primary costula dorsellum and nucha subdorsally (cf. Fig.
69); posterolateral propodeum sparsely setose; callus moderately setose.
Forewing 2.0x as long as broad; stigma 0.4x as long as stigmal vein; marginal
vein 1.5x as long as postmarginal vein; stigmal vein is 0.5-0.8x the length of
the postmarginal vein (Fig. 103). Wing incompletely setose basally.
Metasoma. Gty apparently fused; Gtj., with two small, shallow, punctate
depressions bearing setac anterolaterally (cf. Fig. 101); Gt; glabrate;
remaining terga glabrate-reticulate; Gt, setose in medial half; remaining terga
evenly setose dorsally and laterally; Gt in posterior view with large, shallow
punctation giving the impression of a irregular surface; Gt;1, 2.0-6.0x as long
as Gtz and 0.2x as long as Gty; Gt;.3 0.2-0.3x as long as Gty; Gty U-shaped
in posterior view.

Male. Identical to female except as follows: scape 3.7—4.0x as long as broad,
discernible ventral plaque absent, broadest basally. Petiole distinct in dorsal
view, 0.9—1.2x as long as broad, longitudinally rugulose, broadest basally.
Gtys 1.4-2.4x as long as Gt; and 0.3—0.5x as long as Gt,; Gt;3 0.4-0.9x as
long as Gty; Gty flattened U-shape in posterior view

Variation. Meso- and metatibiae in one female are black medially and
golden at extreme base and apex. One male specimen lacks the pronotal
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processes, although it does have the anterior margin completely carinate
(usually at most only carinate laterally in other species of Neorileya).

Distribution. Known only from Ecuador (Fig. 288).
Biology. Unknown.

Comments. The holotype is card mounted and in excellent condition. The
female paratype has the antenna and wings slide mounted separately and the
body is disarticulated and card mounted. The male paratypes are both card
mounted.

Material Examined.

Type Material: ECUADOR: Orellana: Reserva Etnica Waorani, Transect
Ent.1 km S. Onkone Gare Camp, 0°39'25.7"S, 76°27'10"W, 8.x.1995, 220m,
T. L. Erwin et al., #1259, 19..9, fog terre firme forest. (Holotype @, EPNC).
Paratypes, 1920, same data as holotype (USNM).

Neorileya flavipes Ashmead
(Figs. 59, 60, 66-68, 90, 91, 94, 96, 101, 112-116)

Neorileya flavipes Ashmead, 1904: 466—467. Lectotype Q, here designated.
Brazil (USNM, examined).

Diagnosis. Gaster ovate in cross section, arcuate apically in dorsal view (Fig.
101); Gt; with median area completely smooth, anteriorly with two faint to
distinct elliptical punctate depressions bearing fine setae laterally. Scrobal
depression margined, carina separating scapes present, transverse carina
dorsally separating anterior ocellus. The final tergum visible in dorsal view
with vague, shallow depressions giving the impression of an irregular surface.
Mesepisternum glabrate, robustly striate.

Description. Female. Length 2.1-3.3 mm. Head, tegulae, and body black;
legs and scape golden yellow. Flagellum brown. Eye usually bright pink.
Wing hyaline.

Head. Striate to umbilicate. Subtriangular in frontal view. Malar space 0.2—
0.4x eye height. Eye large, glabrous. Scrobal depression margined;
interantennal prominence roughly triangular, merging with fine intrascrobal
carina which extends ~one-third length of scape. Anterior ocellus separated
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from scrobal depression by transverse carina (Fig. 66). Scape 3.2—-3.7x as long
as broad, parallel sided, narrowing apically. F1 1.0-1.2x as long as broad,
subsequent funiculars subequal. Clava 1.8-2.5x as long as broad, tapered
apically.

Mesosoma. Umbilicate. Midlobe of mesoscutum 1.0-1.5x as long as broad,
notaulus absent or slightly indicated. Scutellum 1.1-1.3x as long as broad,
crudely carinate apically, lateral panel of axilla asetose in anterior half,
imbricate-reticulate, setose posteriorly. Mesepisternum striate, glabrous;
mesepimeron glabrous (Fig. 60). Propodeum with primary costula incomplete
medially, turning to intercept dorsellum submedially; secondary costula
connected to dorsellum by submedian plicae, which are continuous with
primary costula anteriorly; several plicae interconnecting the primary and
secondary costulae, and each costula with dorsellum and nucha, respectively
(cf. Fig. 69); posterolateral propodeum moderately setose; callus moderately
setose. Forewing 2.2-2.4x as long as broad; stigma 0.3-0.5x as long as
stigmal vein; marginal vein 0.7-1.0x as long as postmarginal vein (Fig. 94).
Wing incompletely setose basally.

Metasoma.  Gt;, glabrous; Gt; with median area completely smooth,
anteriorly with two shallow, elliptical punctate depressions bearing setae
laterally (Fig. 101); Gt; glabrate; remaining terga glabrate-reticulate; Gts in
dorsal view with large, shallow punctation giving the impression of a irregular
surface; Gt; 8.7-11.0x as long as Gt, and 0.2—0.7x as long as Gt3; Gt;.32.1—
2.7x as long as Gt;; Gt; with group of sublateral setae; Gt, asetose; Gt;
sparsely setose dorsally, denser laterally; remaining terga with evenly setose
dorsally and laterally; Gt;.g elliptical in posterior view.

Variation. The main variation apparent within this species occurs as follows:
antenna with scape black in apical half, flagellum can be dark brown to black;
mesepisternum robustly striate with occasional (usually without) faint
reticulation typically appearing ventrally; propodeum varies primarily in the
extent of the robustness or completeness of the costulae and plicae; meso- and
metasomal legs can possess bands of dark brown or black coloration medially
on the femur and less so on the tibia, and this coloration can also be seen only
on the metasomal legs. Gt; depressions can be quite faint, almost nonexistent.
Eye color can range from pink to gray.

Biology. This species has been reared from eggs of Tettigoniidae, Coreidae,
and Pentatomidae (see below and Table 3).
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Distribution. This species occurs in the Neotropics from Argentina to Mexico
(Fig. 289).

Comments. This species was described from 10 specimens from Chapada and
Santarem, Brazil but no holotype was designated in the description. Further,
only three of the eight specimens at the USNM appear to be N. flavipes. A
female from the type series was found in the Naturhistorisches Museum,
Wien, Austria but appears to be N. meridionalis.

Gahan identified one of the former syntypes from Santarem as
Neorileya meridionalis. 1 concur with this assessment as the specimen agrees
with the type series of N. meridionalis, albeit larger in size. Further, two
additional female syntypes from Chapada appear to match N. meridionalis (as
alluded to by Gahan [1948]) however, both specimens are damaged: the first
female is missing both hind legs and the apical half of each antenna, the gaster
and right wings are glued to the point; the second female is missing three legs,
parts of two others, a flagellum, and gaster. The remaining former syntype
from Santarem resembles N. flavipes with respect to the mesepisternal
sculpture, all eye facets similarly sized, and gaster not greatly flattened but
has Gt; sculptured and produced as in N. meridionalis. 1t differs from both
because the antennal insertion is located ~1.5 torulus diameters from the
anterior ocellus; thus the scrobal depression is quite abbreviated and the
scapes extend greatly above the vertex. Given the absence of material
matching this specimen and the variation that is apparent within the other
species of Neorileya, 1 am reluctant to formally characterize this individual
other than as a variant.

The male from the original type series is from Chapada, and all of the
current female type series matching Ashmead’s description are from
Santarem. Santarem is located in the Amazon Basin, and Chapada is located
much farther south of Santarem. This male has a flattened, petiolate gaster
with Gt; sculptured and produced similar to N. meridionalis and the
mesepisternum is densely reticulate-rugose and the anterior eye facets are
slightly enlarged. Thus, this male cannot be associated with female N. flavipes
with certainty and more closely approximates how male N. meridionalis
might appear (see Variation section under N. meridionalis).

Material Examined.
Type Material: BRAZIL: Santarem, H. H. Smith (Lectotype Q@ USNM).
Paralectotypes, 2Q, same data as lectotype (USNM, examined).
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Other Material: ARGENTINA: Corrientes: Loreto, A. Oglobin (1Q
MLPA). BOLIVIA: Beni: Rurrenabaque, 1921-1922, W. Mann (1Q USNM).
BRAZIL: Amazonas: 30km E Manaus, 14.vi.1975, D. Snyder, Eggs from
leaf vein of cacao (5¢ USNM); Pernambuco: Dos Irmaos Mtns, 9.vii.1940,
R. Corvalho (2Q USNM). COSTA RICA: Alajuela: Atenas, 4.xii.1985, ex
tettigoniid eggs on citrus (10Q USNM); San Pedro de la Tigra, Cacao, 200m,
11.iv.1990, R. Cespedes (1Q BMNH); Cartago: Los Esperales, Skm from
Turrialba, 15.ii.1985, P. Stansly (19 TAMU); Guanacaste: Santa Rosa
National Park, 200m, 16.iv.1989, P. Hanson (290 BMNH); Santa Rosa
National Park, 200m, H-4C, 10.i, 21.ii.1987, P. Hanson (19 BMNH); Santa
Rosa National Park, 200m, B.H. 11-0, ii.1987, 1. Gauld (20 BMNH); Santa
Rosa National Park (189 BMNH); Enrique Jimenez Nuiiez exp. Sta., 20km
SW Canas, 5-17.xi.1991, A. Menke, malaise trap (99 USNM); Heredia:
Chilamate, 75m, 4.ii.1989-x.1990, Hanson & Godoy (129 BMNH); 3km S
Puerto Viejo, La Selva Biol. Sta., 10°25'60"N, 84°0'60"W, x.1992—vi.1993, P.
Hanson, (40 BMNH); Limén: Cuatro Esquinas Est., Tortuguero National
Park, Om, vi—viii.1989, Solano (1¢ BMNH); 4km NE Bribri, 50m, iv—ix.1990,
P. Hanson (3¢ BMNH); Ciudad Colén, 800m, xii.1989-v.1990, L. Fournier
(6@ BMNH); Puntarenas: R. B. Carara, Station Quebrada Bonita, 50m, v—
vi.1989, P. Hanson (19 BMNH); Pen. Osa, Skm N. Puerto Jimenez, 10m,
1.1992-1v.1993, Hanson & Godoy (5¢ BMNH); Buenos Aires, 200m,
viii.1991, P. Hanson (19 BMNH); 23km N Puerto Jimenez, La Palma, 10m,
vi—viii.1993, P. Hanson (1Q BMNH); 23km N Puerto Jimenez, La Palma,
10m, vi—viii.1992, P. Hanson (49 BMNH); Golfo Dulce, 10km W Piedras
Blancas, 100m, iii—iv.1989, P. Hanson (8¢ BMNH); R. F. Golfo Dulce, 24km
W Piedras Blancas, 200m, ii—xi.1989, P. Hanson (5¢ BMNH); R. F. Golfo
Dulce, 24km W Piedras Blancas, 200m, xii.1991, P. Hanson (19 BMNH);
Golfo Dulce, 3km SW Rincon, 10m, 1iii.1989-iv.1993, P. Hanson (2Q
BMNH); R. F. Golfo Dulce, Skm W Piedras Blancas, 100m, vi-ix.1993, P.
Hanson (2@ BMNH). EL SALVADOR: [?]: El Solva, 10.v.1965, eggs
Edessa reticulata (19 USNM); San Salvador: San Salvador, 14.xii.1965, J.
Quezada, Ex Edessa reticulata (6Q UCR); San Salvador, 10.v.1965 (1Q
USNM). MEXICO: [?]: San Antonio, POE, 27.iv.1958, Bixby [Apparently
intercepted at the San Antonio port of entry on a plant? shipment from
Mexico] (1@ USNM); Chiapas: 10km NW Chicoasen, 190m, 16.vii.1990, P.
deSilva & T. Eager, Ex Gliricidia sepium [This genus of Fabaceae probably
does not represent THE host, rather an erroneous use of “Ex”] (19 USNM);
Jalisco: 17 mi N Guadalajara, 6.vii.1984, J. Woolley (20 TAMU); Morelos:
Coatlan del Rio, 14.ix.1977, J. Gutierrez, ex Hemiptera eggs on citrus (5Q
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USNM); Oaxaca: 6 mi W Tehuantepec, 15.vii.1987, R. Wharton (1Q
TAMU); Veracruz: 33km N Catemaco, Tuxtlas Res. Sta., 160m, 1.vii.1983,
M. Kaulbars (19 UCR). NICARAGUA: Rivas: Ometepe, viii.1989, F.
Reinholdt (2@ CNC). PANAMA: Colén [?]:Panama Canal Zone, ix—
xii.1953 (1Q USNM); El Valle, xi.1946, N.L.H. Krauss (19 USNM); Colon:
Barro Colorado I., 25.ii.1956, C. & M. Rettenmeyer (2Q1 CNC). PERU:
Madre de Dios: Avispas, 1-15.x.1962, L. Pena (12 CNC). VENEZUELA:
Aragua: San Esteban nr Puerto Cabello, 1940, P. Anduze (1Q FSCA);
Portuguesa: Araure experiment Sta., 23.x-28.xi.1978, C. Juarez, ex eggs of
pentatomid (5@ USNM).

Neorileya lynetteae, new species
(Figs. 61, 64,93,109-110)

Etymology. Named in honor of my wife, Lynette, whose extraordinary
patience with my entomological obsession knows almost no bounds.

Diagnosis. A distinctive species in the genus. Head and body dark brown (Q)
or golden (5). Coxae, legs and antennae are golden. Tarsi are pale yellow,
except pretarsus, which is brown. Neorileya lynetteae have sharp costulae
and plicae on the propodeum with the intervening areas glabrate (Fig. 64),
unlike other species of Neorileya (Fig. 69). Further, the mesopleural area is
glabrate-reticulate with a fine ventral carina (Fig. 61), whereas other
Neorileya are more robustly sculptured and lack the carina (Figs. 60, 62, 63).

Description. Female. Length 1.4-1.5 mm. Body dark brown, coxae, legs,
tegula, and antennae golden; tarsi are pale yellow, except pretarsus, which is
brown. Wing hyaline, venation pale brown.

Head. Striate to finely umbilicate. Ovate in frontal view. Malar space 0.3—
0.4x eye height. Eye large, glabrous. Scrobal depression unmargined,
shallow, interantennal prominence vague, roughly quadrate. Scape 3.3-3.5x
as long as broad, parallel sided, narrowing slightly apically; F1 1.0x as long
as broad, subsequent funiculars roughly quadrate. Clava 4.0-5.2x as long as
broad, tapering apically

Mesosoma. Finely umbilicate. Midlobe of mesoscutum 1.0x as long as broad,
notaulus slightly indicated. Scutellum 1.1-1.2x as long as broad, finely
carinate apically, lateral panel of axilla asetose, glabrous. Mesepisternum
distinctly striate in anterior half and finely reticulate-glabrous dorsally,
mesepimeron smooth. Propodeum carinate-glabrate, with primary costula
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incomplete medially, turning to intercept dorsellum submedially; secondary
costula connected to dorsellum by submedian plicae, which are continuous
with primary costula anteriorly; several plicae interconnecting the primary
and secondary costulae, and each costula with dorsellum and nucha,
respectively (Fig. 64). Forewing 2.2-2.3x as long as broad; stigma 0.6—0.7x as
long as stigmal vein; marginal vein 1.1-1.3x as long as postmarginal vein
(Fig. 93).

Metasoma. Finely umbilicate. Petiole not visible in dorsal view. Gt ;
glabrate; remaining terga reticulate; Gt; 5.0-12.0x as long as Gt, and 1.4-2.4x
as long as Gt;; Gt;.; 0.7-0.8x as long as Gty; Gt, with transverse row of setae
(Fig. 64); Gt, asetose; Gt; with transverse row of setae along posterior third;
remaining terga with evenly setose dorsally and laterally, although sparser
anteriorly on Gty; Gty elliptical in posterior view.

Male. Length 1.3-1.5 mm. Identical to female except as follows: color
completely golden, scape with ventral plaque medially; petiole distinct in
dorsal view, 0.5-0.6x as long as broad, with sharp circular flange encircling
petiole as abutment to nucha, longitudinally rugose. Gt, and Gt, 2.0x and 0.6x
that of female, respectively. Clava 4.0-7.0x as long as broad. Males have
genitalia characterized as follows: parameres and digiti apically with
paramere ~2x as long as digitus; each paramere with 2 setae, the largest
located apically and robust, the second smaller and apical to subapical; digiti
elongate, tapering apically, broadest basally, each with 2 robust teeth; adeagus
narrowed apically (Figs. 109, 110).

Biology. Reared from ova of Reduviidae on ornamental trees and Citrus
sinensis Osbeck.

Distribution. This species has been recovered only from Colombia and
Honduras (Fig. 288).

Comments. All of the type specimens are point mounted and generally in
good condition. However, two female and one male paratypes lack
metasomas.

Material Examined.
Type Material: HONDURAS: Francisco Morazan: Fco Morazan, Hond.
32km E Teg., El Zamorano, Rec: Cave, 8/30/87-2; Ex: huevo de reduviido en
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arbol ornamental (Holotype @, USNM). Paratypes, 14045, same data as
holotype (7925 USNM; 7025 UCR).

Other Material: COLOMBIA: Santafé de Bogota, D.C.: Santa Fe,
viii.1975, R. Velez-Angel, Ex reduviid eggs (19 USNM). HONDURAS:
Francisco Morazan: San Antonio de Oriente, San Juan del Rancho,
16.vi.1992, R. Cordero, Citrus sinensis frutificacion / Ex: huevo de Reduvidae
(42 EAPZ); San Antonio de Oriente, El Zamorano, 2-22.i1.1990, R. Cave,
Ex: Trampa Malaise en plantacion de café bajo sombra (3Q EAPZ); 110km E.
Tegucigalpa, San Juan de Linaca, 30.viii.1989, R. Cave, Ex huevos de
reduviido en arbol ornamental (19 EAPZ).

Neorileya meridionalis Gahan
(Figs. 63, 65,69-70, 95,98, 100, 111)

Neorileya meridionalis Gahan, 1927: 7-9. Lectotype Q, here designated.
Costa Rica (USNM, examined).

Diagnosis. Anteroventral eye facets the largest. Gaster arcuate apically in
dorsal view, dorsoventrally flattened in cross section, with two prominences
anteriorly and two subdorsal teardrop shaped depressions on Gt;, Gs, with
raised “collar” anteriorly encircling petiole (Figs. 98, 100). Mesepisternum
glabrate, incompletely to completely striate (Fig. 62).

Description. Female. Length 2.0-3.2 mm. Body black; legs, tegula, scape,
and pedicel pale yellow; wing hyaline, venation light brown.

Head.. Striate to umbilicate. Subtriangular in frontal view. Malar space 0.3—
0.4x eye height. Scrobal depression weakly margined, interantennal
prominence roughly triangular and merging with fine intrascrobal carina,
which extends ~one-third length of scape. Anterior ocellus separated from
scrobal depression by transverse carina. Scape 3.3-5.0x as long as broad,
narrowing apically, broadest basally; F1 0.7-1.2x as long as broad,
subsequent funiculars roughly quadrate. Clava 2.8—4.2x as long as broad,
tapering apically.

Mesosoma. Umbilicate. Midlobe of mesoscutum 0.8—1.2x as long as broad,
notaulus faint. Scutellum 0.8—1.0x as long as broad, crudely carinate apically;
lateral panel of axilla asetose, reticulate. Mesepisternum glabrate-striate;
mesepimeron glabrate (Fig. 63). Propodeum with primary costula incomplete
medially, turning to intercept dorsellum submedially; secondary costula
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connected to dorsellum by submedian plicae, which are continuous with
primary costula anteriorly; several plicae interconnecting the primary and
secondary costulae, and each costula with dorsellum and nucha, respectively
(similar to Fig. 69); secondary costula bifurcating sublaterally to intercept
nucha and primary costula; posterolateral propodeum moderately setose;
callus moderately setose. Forewing 2.3-2.7x as long as broad; stigma 0.3—
0.5x as long as stigmal vein; marginal vein 0.6—1.5x as long as postmarginal
vein (Fig. 30). Wing incompletely setose basally.

Metasoma. Petiole not visible in dorsal view. Gt;., glabrous; Gt; with two
faint, subparallel carinae extending one-third length of Gt;, each originating
from anterior prominence; two punctate teardrop shaped depressions laterally
containing sparse setation; remaining terga evenly setose dorsally and
laterally; Gs; with ventral collar encircling petiole (Fig. 98); Gt, with several
setae at lateral margin; Gt; glabrate, setose laterally; remaining terga finely
reticulate and evenly setose; Gt; 2.5-3.8x as long as Gt, and 0.4—0.7x as long
as Gt3; Gty; 3.6-6.5x as long as Gty; Gty,5 roughly elliptical in posterior view.

Male. There are no probable male-female associations based on rearing
records. However, likely males found in series from different localities that
possess the features seen in the type series (i.e., distinctly flattened gaster,
sculpture or setation on Gt,, ventral collar on Gs;, enlarged anteroventral eye
facets, similar mesepisternal sculpture) that can indicate conspecificty.
Identical to female except as follows: scape with slightly expanded sensillar
protuberance ventrally, extending almost entire length of scape. Petiole
distinct in dorsal view, lightly reticulate to rugulose, broadest basally, dorsal
surface with fine longitudinal striae. Gt; without anterior prominences.
Genitalia were dissected from two localities (Taxa Co., Mexico; Trinidad,
Oct. 1958, F. Bennett) with the following results: all males with paramere
1.0-2.0x as long as digitus; each paramere with 2 setae, the largest located
apically and robust, the second smaller and apical to subapical; digitus
elongate, tapering apically, broadest basally, each with 2 robust digital spines;
adeagus narrowed apically (Fig. 111).

Variation. Three former syntypes of N. flavipes are actually N. meridionalis.
The main variation in this species is as follows: anteroventral eye facets
always larger than dorsal facets but facet size can vary; anelli can vary
slightly in length and width; mesepisternal sculpture can range from smooth
with complete striac to slightly reticulate-punctate with incomplete striae;
propodeal sculpture primarily in the extent of the robustness or completeness
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of the costulae and plicae and the intervening sculpture; anterior prominences
on Gt, can vary slightly in size and degree of production. Male genitalia from
the Mexico population has the digitus ~2x as long as the paramere apically
and the teeth are greater than 2x the digital spine basal diameter apart (very
similar to N. lynetteae). The Trinidad population has a shorter digitus and
digital spines less than the diameter of one tooth base apart but as digiti are
capable of extrusion this difference can be incidental. Finally, two interesting
individuals from Costa Rica (Puntarenas, San Vito) agree with the type
material except as follows: Gt; narrower anteriorly, prominences smaller,
much closer together; petiole visible in dorsal view, dorsal petiole body with
two subdorsal protuberances; Gs; with collar encircling petiole, one median
and two submedian carinae extending posteriorly half the length of Gs; all
femora with subapical dark band, darkest on metafemur, lightest on profemur.
I consider these variants of N. meridionalis.

Biology. Known only from the ova of Chlorocoris atrispinus Stél and other
unidentified species of Pentatomidae.

Distribution. Neorileya meridionalis is known from Central and South
America as well as the Caribbean Basin (Fig. 289).

Comments. In Gahan's original description, the type series was incorrectly
listed as entirely male; the type series is female. Gahan labeled one specimen
in the type series “type,” but it was not specifically designated as such in the
description.

Material Examined.

Type Material: COSTA RICA: Limon: Sixaola Valley, F. R. Swift, reared
Dec. 18-24, Ex Chlorocoris atrispinus eggs (Lectotype @ USNM).
Paralectotypes, 6Q, same data as lectotype (USNM, examined).

Other Material: ARGENTINA: Corrientes: Loreto, A. Oglobin (1Q
MLPA). BRAZIL: Amazonas: 26km NE Manaus, Reserva Ducke, 20m,
Arm. Suspensa, 7.xii.1988, J. Rafael (2Q INPA). COSTA RICA: Alajuela:
San Pedro de la Tigra, Cacao, 200m, ii—iv.1990, R. Cespedes (19 BMNH);
Heredia: 3km S Puerto Viejo, La Selva Biol. Sta., 10°25'60"N, 84°0'60"W,
x.1992—vi.1993, P. Hanson (2Q BMNH); 3km S Puerto Viejo, La Selva
Biological Station, 10°25'60"N, 84°0'60"W, 18.vii.1995, H. Hespenheide (1Q
BMNH ); 3km S Puerto Viejo, La Selva Biol. Sta., 10°25'60"N, 84°0'60"W,
17-23.v.1988, B. Brown, Secondary forest (1Q BMNH); Limén: Ciudad
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Coloén, 800m, xii.1989—v.1990, L. Fournier (49 BMNH); 4km NE Bribri,
50m, iv—xi.1990, P. Hanson (2Q BMNH); Puntarenas: San Vito, Las Tablas,
1600m, 10.iii.1989, P. Hanson (1Q BMNH); Corcovado National Park, Sirena
Station, 50m, iv—viii.1989, P. Hanson (3@ BMNH); San Vito, Las Cruces
Botanical Garden, 1200m, 5.viii.1988—xii.1988, P. Hanson (1Q BMNH); San
Vito, Biological Station Las Alturas, 1500m, xi.1991-iv.1992, Hanson &
Godoy (2@ BMNH); Golfo Dulce, 3km SW Rincon, 10m, iii.1989—iv.1993,
P. Hanson (3Q BMNH); Golfo Dulce, 10km W Piedras Blancas, 100m, iii—
iv.1989, P. Hanson (19 BMNH); R. F. Golfo Dulce, 5km W Piedras Blancas,
100m, vi—vii.1992, P. Hanson (191 BMNH); R. F. Golfo Dulce, 24km W
Piedras Blancas, 200m, ii—xi.1989, P. Hanson (5920 BMNH); San José: San
Antonio de Escazu, 1300m, ii.1989, W. Eberhard (20 BMNH). ECUADOR:
Napo: Limoncocha, 250m, 15-28.vi.1976, S. & J. Peck (19 CNC). EL
SALVADOR: San Salvador: Santa Tecla, 3.vi.1958, L. Bottimer (1915
USNM). GUATEMALA: Miami, 13.i.1949, Parker, orchid leaf [Intercepted
at the Miami port of entry on an orchid shipment from Guatemala?] (3Q
USNM). HONDURAS: El Paraiso: Yuscaran, Agua Sucia, 22.viii.1992, R.
Cordero, Ex huevo de Pentatomidae on Musa sapientum (43 EAPZ; 20
USNM); Francisco Morazan: San Antonio de Oriente, El Zamorano, 9—
14.11.1990, R. Cave (19 EAPZ). MEXICO: [?]: San Antonio, POE,
1.ix.1968, C. Parker [Apparently intercepted at the San Antonio port of entry
on a plant? shipment from Mexico] (12Q USNM); Chiapas: Palenque, 80m,
30.vii.1983, M. Kaulbars (191 UCR); Jalisco: 5.2mi. N Autlan Mine Rd.,
7.vii.1984, J. Woolley (1Q TAMU); 4.2mi N Autlan Mine Rd., J. Woolley (2Q
TAMU); 6.7mi N Autlan Mine Rd., J. Woolley (19 TAMU); Tamaulipas:
Gomez Farias, La Florida, Pozo Azul, 2.iv.1987, R. Jones (19 TAMU);
Gomez Farias, 15.ix.1985, R. Jones (19 TAMU); Taxa Co., 15.xi.1984, C.
Yoshimoto (5920 UCR); Veracruz: Fortin (Brownsville POE), 16.v.1957,
Parker, Philodendron [Intercepted at the Brownsville port of entry on a
Philodendron shipment from Mexico] (1Q USNM); PANAMA: Colon:
Gamboa, Pipeline Rd, vii.1967, W. Wirth (16 CNC); Chiriqui: 15km NW
Hato del Volcan, 1200m, 24-31.v.1977, Peck & Howden (29 UCR). PERU:
Madre De Dios: 30km SW Puerto Maldonado, Rio Tambopata Res.,
12°50'0"S, 69°17'0"W, 290m, 10.iv—10.ix.1984, T. Erwin (2Q USNM).
TRINIDAD & TOBAGO: Oct. 1958, F. Bennett, pentatomid eggs (1Q
USNM).

Platyrileya Burks
(Figs. 105-108)
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Platyrileya Burks, 1971: 335. Type species: Platyrileya cururipe Burks, by
original designation.

Diagnosis. The primary characters used to recognize Platyrileya are as
follows: scrobal depression margined laterally and dorsally by carinate lip
directed toward the antennae; supraclypeal area depressed to receive flagella
and bounded laterally by row of dense setae (Fig. 108); occiput and pronotum
on same plane; mesoscutum, propodeum, and gaster on same plane in lateral
view; occiput with dense, anteriorly directed decumbent setae; mesosoma
covered in dense, short, decumbent setae and sparser, longer subdecumbent
setation; mesosoma dorsoventrally flattened, frons facing ventrally;
propodeum completely rugose. Wing densely, completely setose; Gti_;
foreshortened, Gt; and Gs; produced anteriorly as slightly recurved carinate
flange; Gt,_; densely setose subventrally; gaster densely setose ventrally and
apically (Fig. 107).

Description. Only female known. Length 3.1 mm. Color brown , except for
the following, which are golden: antenna, pronotum laterally and in posterior
half, coxae, femora, and tibiae in basal and apical fourth, tarsi. Forewing
hyaline, densely setose, forewing venation brown.

Head. Striate-umbilicate. Subtriangular in frontal view, anterior ocellus
located above scrobal depression and closer to posterior ocellus than posterior
ocelli are to one another. Face striate ventrally becoming reticulate-foveate
dorsally, striae radiating from clypeus and extending toward lower eye margin
and scrobal depression (Fig. 108). Eye glabrous, inner margin straight. Malar
space 0.8x eye height, postorbital carina present, crenulate anteriorly. Scrobal
depression distinctly margined dorsally and laterally, carinate edge oriented
toward antennae, deep; lateral margin with lobate projection medially;
interantennal prominence absent. Clypeus emarginate; supraclypeal area
depressed for reception of antennae, with rows of setae laterally (Fig. 108).
Antenna (11353) inserted below middle of frons, even with ventral margin
compound eyes; scape broadest basally; anelli transverse to quadrate, each
increasing in width apically; subsequent funiculars subquadrate and subequal,
clava 1.5x as long as broad, asymmetrically tapered apically (Fig. 105).
Mesosoma. Reticulate to finely umbilicate, sculpture difficult to see due to
dense pilosity; notauli complete, distinctly impressed anteriorly, fading
posteriorly; dorsum densely covered in fine, decumbent pile, numerous
longer, subdecumbent setac present. Pronotum carinate laterally, ecarinate
medially, coplanar with vertex and lying at ~120° angle with dorsum of
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mesoscutum. Midlobe of mesoscutum as long as broad, dorsally flattened,
coplanar with scutellum and propodeum. Scutellum 0.6x as long as broad,
finely carinate apically; lateral panel of axilla densely setose, reticulate,
flattened. Mesepisternum striate-rugose and mesepimeron striate dorsally to
glabrate ventrally. Prepectus large, triangular, anteriorly deflected.
Propodeum distinctly, irregularly carinaceous-rugose, peripheral carina
visible in dorsal view; lacking primary costula, faint median channel and
carina indicated; spiracle obliquely oriented, reniform, ~0.5x its length from
dorsellum; callus densely setose. Coxae variously sculptured from glabrate to
reticulate; metacoxa enlarged, ~0.8x as long as metafemur. Forewing hyaline,
densely setose, venation brown; forewing 2.4x as long as broad; stigmal vein
arises at ~45° angle to marginal vein; stigma ~0.4x as long as stigmal vein;
marginal vein 2.1x as long as postmarginal vein; costal cell densely setose,
with submarginal fringe (Fig. 106).

Metasoma. Gaster sessile. Gaster laterally flattened. Gt;_; foreshortened, Gt,
glabrous anteriorly, reticulate posteriorly; remaining terga reticulate; Gt; and
Gs; produced anteriorly as slightly recurved carinate, continuous flange; Gt;
7.0x as long as Gt, and 0.5x as long as Gt;, Gt;.; 0.4x as long as Gt,; Gtig
densely setose lateroventrally, Gt; also setose dorsolaterally, Gt;,, 4 asetose
dorsally remaining terga densely setose; Gtss just visible in dorsal view, Gts
emarginate but Gt spiracle only visible in 