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Abstract

The flavopalliata species group of Signiphora Ashmead (Hymenoptera: Signiphoridae) is revised. Twelve species are re-
described: Signiphora aleyrodis Ashmead, S. aspidioti Ashmead, S. borinquensis Quezada et al., S. coquilletti Ashmead,
S. fax Girault, S. flavella Girault, S. flavopalliata Ashmead, S. lutea Rust, S. maculata Girault, S. merceti Malenotti, S.
perpauca Girault and S. xanthographa Blanchard. Signiphora townsendi Ashmead is synonymized under S. aleyrodis n.
syn.; Thysanus insularis Dozier and S. flavopalliata desantisi De Santis are synonymized under S. fax n. syns.; S. basilica
Girault, S. euclidi Girault, S. flava Girault, S. caridei Bréthes, S. thoreauini Girault and Thysanus louisianae Dozier are
synonymized under S. flavella n. syns.; and S. woolleyi Hayat is synonymized under S. perpauca n. syn. Thirteen new
species are described: S. bennetti n. sp., S. biloba n. sp., S. brachyptera n. sp., S. curepensis n. sp., S. dozieri n. sp., S.
ehlerin. sp., S. ensiferan. sp., S. falcata n. sp., S. jojobae n. sp., S. longitibia n. sp., S. plaumanni n. sp., S. renuncula n.
sp. and S. tridentata n. sp. Lectotypes are designated for S. aleyrodis, S. townsendi, S. fax, S. flavella, S. occidentalis, S.
lutea, S. maculata and S. xanthographa.

Key words: taxonomy, parasitoid, hyperparasitoid, parasitic wasps, Parasitica, Chalcidoidea, biological control, new spe-
cies, Neotropics, Sternorrhyncha, Aleyrodidae, Diaspididae
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Introduction

Signiphoridae (Hymenoptera) is a family of parasitoid wasps that includes parasitoids and hyperparasitoids
associated with a variety of insect hosts, but mostly scale insects, mealybugs, and their predators. It is one of the
smallest families of Chalcidoidea, currently with 84 described species in four genera (Noyes 2016), and most
closely related to Azotidae, Aphelinidae, Trichogrammatidae and other chalcidoid families with a tendency to
reduction in the number of antennomeres and tarsomeres (Noyes 1990; Heraty ef al. 2013).

Signiphorids can be recognized by a set of conspicuous features such as the propodeum with a median,
triangular plate and the modification of antennal flagellomeres into 1—4 anelli plus a long clava. The monophyly of
the family is well supported by both morphological (Woolley 1988; Gibson et al. 1999) and molecular data (Heraty
et al. 2013; Munro et al. 2011), as is a sister group relationship to Azotidae sensu Heraty et al. (2013). Sternal
projections in the metasomal segments of the female (Woolley 1988, fig. 4) are known only from these two
families (Woolley 1988; Gibson er al. 1999; Munro et al. 2011; Heraty et al. 2013). Molecular phylogenies based
on ribosomal DNA (18S and 28S) and COI also support the monophyly of three out of the four valid genera in
Signiphoridae: Signiphora Ashmead, Chartocerus Motschulsky and Thysanus Walker. The fourth genus, Clytina
Erdés, appears as polyphyletic based on available molecular data (Munro et al. 2011; Dal Molin & Woolley,
unpublished), in spite of its conspicuous and distinctive morphology. Woolley (1988) proposed morphological
synapomorphies for the four genera.

The long history of taxonomic instability in Signiphoridae illustrates well the need for comprehensive
taxonomic revisions for this group (De Santis 1968; Woolley 1986). Between 1930 and 1960 there were many
nomenclatural changes, mainly due to disagreements about the synonymy of Signiphora and Thysanus, which
produced a large amount of confusion in generic and family-level nomenclature (Woolley 1986). Woolley (1988)
stabilized the current generic classification based on phylogenetic analysis of morphological characters. To date,
there have been no comprehensive revisionary studies on a worldwide basis for any genus of Signiphoridae.
However, regional reviews are available for India (Hayat 1976; Hayat & Verma 1980; Hayat & Subba Rao 1985,
1986; Hayat 2009), parts of the Neotropical region (De Santis (1973) for Argentina; Myartseva (2005) and
Ramirez-Ahuja et al. (2015) for Mexico), and former USSR (Nikol'skaya 1950; Trjapitzin 1978). Other important
contributions to signiphorid generic classification, morphology and biology include Domenichini (1954), De Santis
(1968), Rozanov (1965), Subba Rao (1974), Woolley (1997) and Woolley & Hanson (2006).

Classification of Signiphora Ashmead, 1880

Signiphora is the most speciose genus in the Signiphoridae, with 46 valid species (Noyes 2016) and at least as
many undescribed species. The great majority of these are known from the equatorial and tropical zones of the
Neotropical region, especially Central America.

All species of Signiphora share two synapomorphies (Woolley 1988): 1) a lamelliform process extending
posteriorly from the posterior margin of the medial sclerite of the propodeum, and 2) a comb of fine setae on the
medial surface of the calcar on the protibia. These features have not been observed in any of the other genera of
Signiphoridae. In addition, the occipital margin of Signiphora is distinctively acute and concave, causing the head
to appear lens-shaped in dorsal view, whereas the occipital margin of Chartocerus species is narrowly rounded and
that of Clytina and Thysanus species is broadly rounded. Woolley (1988) treated Signiphora as composed of four
species groups: the flavopalliata group (there subdivided into the aleyrodis and flavopalliata groups for the
phylogenetic analysis), the bifasciata group, the dipterophaga group, and the coleoptrata group. Although all these
groups can be diagnosed with combinations of morphological features, only the flavopalliata group has been
consistently well supported as monophyletic in both morphological (Woolley 1988) and molecular (Dal Molin,
unpublished) studies. The coleoptrata group, a small group of highly apomorphic and rarely collected species, is
likely monophyletic as well, but its relationships to other Signiphora are not yet clear.

The flavopalliata species group

The flavopalliata group includes the type species of Signiphora, S. flavopalliata Ashmead, plus 24 other species,
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13 of which are new and described here. The flavopalliata species group, as defined by Woolley (1988), includes
most of the smallest (~0.5-1mm) species in Signiphora. Specimens often present coloration varying from pale
yellow to brown. Besides size, specimens of the flavopalliata group can be distinguished from other Signiphora by
the fore wing with long marginal fringe (as long as or longer than the maximum width of the wing) and
submarginal vein with one seta, hind wing parallel-sided (e.g. Fig. 7) also with very long marginal fringe setae, and
male genitalia lacking medial denticles on the digitus.

Some species of the flavopalliata group are cosmopolitan, but as with other Signiphora, the greatest diversity
occurs in the New World. They are among the most commonly collected Signiphoridae, and are arguably the
species with most importance in biological and natural control of Hemipteran pests (Woolley 1990). Specimens are
often encountered as either primary parasitoids or hyperparasitoids in biological control programs, particularly
those targeting armored scales and whitefly pests (Woolley 1990; Woolley & Hanson 2006). Much of the material
in some of the larger collections of Signiphoridae, such as USNM, UCR, FSCA, and TAMU, was collected in
association with applied research on Hemipteran pests. Other large collections such as the one at BMNH and CNC
are mixtures of material collected in association with applied programs and material collected for biodiversity
research.

Unfortunately, species in the flavopalliata group are also among the most difficult Signiphoridae to identify.
Due to the subtle nature of many of the features used for species identification and diagnosis, a series of well-
prepared slide-mounts is an absolute requirement for confident identifications. If male specimens are available,
these must be slide-mounted as well, since males provide several additional characters for study.

The species in the flavopalliata group fall into three informal groups based on patterns of body coloration and
wing setation. One group has predominantly brown coloration on the mesosoma and metasoma, seta Ml and
sometimes seta M2 missing from the fore wing marginal vein, and short ovipositor sheaths. As far as is known,
these species are primary parasitoids of Diaspididae (Hemiptera) (Woolley 1990). A second group has
predominantly brown body coloration, with a varying amount of yellow or tan color on the mesosoma, and a discal
seta present in the fore wing. Most of these species are primary or secondary parasitoids of Diaspididae or
Aleyrodidae (Hemiptera), although Signiphora tridentata n. sp., is apparently a parasitoid of the eggs of
Hemiptera. A third subgroup is characterized by predominantly yellow or yellow and brown body coloration, fore
wing discal seta absent, fore wing marginal vein with seta MI present or absent and seta M2 present, and longer
ovipositor sheaths. These species are hyperparasitoids of Aleyrodidae or primary parasitoids (and possibly
hyperparasitoids) of Diaspididae (Woolley 1990). Whether these three groups represent natural units
(monophyletic clades) is a question that may be answered with further phylogenetic studies.

In the present work, we revise the world species of the flavopalliata group of Signiphora. Much of this work
was started as part of the dissertation research of JBW (Woolley 1983), but it has been expanded to include several
additional new species and numerous new records.

Methods

Specimen preparation. Specimens that had been kept in alcohol were critical-point-dried (Gordh & Hall 1979)
and then individually card-mounted with a water-soluble glue to facilitate removal of wings for slide-mounting. As
in other minute Chalcidoidea, specimens of flavopalliata group species are studied primarily using slide-mounted
specimens. A good series of high quality slide-mounted specimens of females and males (if present) is usually
required for confident identifications.

Hoyer’s medium (see Brown 1997) was used for many slide mounts, especially in the 1970s through the
1990s. This medium tends to preserve coloration and results in high-contrast images in microscopy due to its low
refractive index. Currently, the use of Hoyer’s has largely been abandoned because of concerns about its
permanence (Brown 1997) and the toxicity of chloral hydrate, one of its ingredients (WHO 2000). When coverslips
of Hoyer’s slide mounts have been ringed with Glyptal™ (an insulating paint available from electrical supply
outlets) or other sealants, the slides are often stable for many years, but many will deteriorate over time as the
medium reacts with atmospheric humidity, with subsequent damage to the specimens. Therefore, most new
material was mounted in Canada balsam. For the slides mounted in balsam, we follow the slide-mounting protocols
described by Noyes (1982) and Schmidt (2005), with some modifications: 1) wings are removed from card-
mounted specimens using fine probes (usually stainless steel minuten pins mounted in small paint brush handles),
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placed directly in clove oil, and set aside; 2) specimens are then cleared for 10 to 30 minutes or more (depending on
the degree of sclerotization) in 10% KOH at 40°C or overnight at room temperature; 3) specimens are then passed
through distilled water, 35% ethanol, 50% ethanol, 75% ethanol, 95% ethanol, and 100% ethanol for at least 15
minutes each; 4) one half of the volume of 100% ethanol is then replaced by clove oil, and 15 minutes later one half
of the ethanol /clove oil mixture is replaced by fresh clove oil. After the second clove oil bath, for approximately 30
minutes, the specimens are ready to be placed into Canada balsam. We mount wings, head including antennae, and
body under separate 5 mm cover slips. First, the body parts are placed in a thin layer of Canada balsam, just thick
enough to cover the material, which is allowed to dry overnight. The level of Canada balsam must remain above
the specimen to avoid air bubbles. The following day, cover slips are affixed with a second, thin layer of Canada
balsam and the slides are moved to a slide warmer at 40—48°C for at least a couple of days prior to study to allow
the Canada balsam to set. Higher temperatures are not recommended as they cause the balsam to darken.

Analysis and Photography. Specimens were first examined for color using a Leica MZ16 stereomicroscope.
Photographs were made using an Olympus BH2 compound microscope fitted with planapochromat objectives and
differential interference contrast (DIC) enhancement, and a Jenoptik ProgRes CT5 digital camera using ImagePro
Plus software or a Zeiss MRc5 digital camera and Zeiss Axiovision software. Serially-focused stacks of images
were compiled into in-focus montages using Helicon Focus Pro (Helicon Soft Ltd.) or Zerene Stacker (Zerene
Systems LLC). Images were cropped, exposures and colors were corrected, and contrast was enhanced using
Adobe Lightroom (Adobe Systems Inc.). Images were annotated when necessary in Photoshop (Adobe Systems
Inc.). Plates were assembled using InDesign (Adobe Systems Inc.).

Species description data. Under each species treatment, besides regular references to original descriptions,
name usage and synonymies, we include a life science identifier (LSID) corresponding to the Zoobank entry for the
original descriptions. These LSIDs can be resolved into regular URLs by being prefixed with “zoobank.org” (e.g.
http://zoobank.org/urn:Isid:zoobank.org:act:F0026B30-C2E5-46A4-A1C7-2F22E4372683  will lead to the
nomenclatural act page for the original description of Signiphora aleyrodis). For previously described species, we
also include a link to the corresponding Encyclopedia of Life (EOL) web page, a growing resource that makes
available content from associated digital repositories, including taxonomic catalogues, photographs, electronic
versions of the literature, and nucleotide sequences.

Specimen data. Almost all specimens have been assigned individual accession numbers, either from Texas
A&M University or from their respective home institutions. Accession numbers are transcribed under “material
examined” in the respective species descriptions. In the case of collections that were not assigning inventory
numbers to specimens, we have used TAMU barcode labels, with the permission of the home institutions.
Specimen repositories are given in parentheses after accession numbers.

For type specimens, we provide the verbatim host record, as stated on the labels, followed by the currently
valid host name in square brackets if different. For other host records discussed for individual species, we provide
the currently valid name, as determined from the following sources: ScaleNet (Garcia et al. 2106), Mound &
Halsey (1978), Hymenoptera On-Line (Various Contributors 2016), Universal Chalcidoidea Database (Noyes
2016).

While we provide only summarized details and unique identifiers in the material examined sections of
descriptions, complete transcriptions of the labels are provided in Supplementary Material (Table S2: Material
Examined). The supplementary tables containing specimen and locality information for species distribution maps
are also available at Data Dryad (DOI: http://dx.doi.org/10.5061/dryad.fm03p) and from the authors. Maps of
species distributions generated from material examined data are also provided as Supplementary Material (S3), as
static reference for interactive maps from source files (KML), also available at Data Dryad and from the authors.
The KML files can be read by most GIS software and allow the interactive display of specimen localities along
with matching verbatim labels. Collecting localities were geo-referenced using multiple sources: Google Maps/
Google Earth (Google Inc.), GeolLocate (Tulane University Biodiversity Research Institute), GeoHack
(MediaWiki.org), and Global Gazetteer (Falling Rain Genomics, Inc., fallingrain.com). The georeferenced
accuracy is variable and, as a rule, the coordinates are based on the centroid of the smallest unambiguous
geographical unit recognized, unless notes on label allowed further inference (e.g. distances indicated along roads,
landmarks).

Links for relevant public data repositories containing vouched information and/or images produced in
association with the present work are provided under the respective species sections.
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We used the MX content management system (Yoder et al. 2006) for aggregation and indexing of taxonomic
literature, storage of images, storage of label data from specimens examined, and for preparation of the material
examined sections for each species. The data infrastructure underlying this project is described more completely in
Dal Molin (2014).

Museum codens. The following acronyms for museum collections are used, followed in some cases by the
abbreviation (institution code) used on specimen accession numbers (identifiers):

BMNH  Natural History Museum, London, UK (BMNH(E) or NHMUK);

BPBM Bernice P. Bishop Museum, Honolulu, Hawaii, USA;

CAS California Academy of Sciences, San Francisco, California, USA (CASENT);

CNC Canadian National Collection of Insects, Arachnids and Nematodes, Ottawa, Ontario, Canada
(CNCHYMEN);

CTAM College of Tropical Agriculture, University of Hawaii at Manoa, Honolulu, Hawaii, USA;

CUIC Cornell University, Ithaca, New York, USA;

FSCA Florida State Collection of Arthropods, Gainesville, Florida, USA;

INHS Illinois Natural History Survey, Urbana-Champaign, Illinois, USA;

IARA Indian Agricultural Research Institute, New Delhi, India;

IFML Fundacion e Instituto Miguel Lillo, Universidad Nacional de Tucumén, Tucuman, Argentina (SHYM);

INTA Instituto Nacional de Tecnologia, Tucuman, Argentina;

MHNG  Muséum d'Histoire Naturelle, Geneva, Switzerland (MHNG ENTO);

MLPA Museo de La Plata, La Plata, Argentina;

MNCN  Museo Nacional de Ciencias Naturales, Madrid, Spain;

MZUSP  Museu de Zoologia da Universidade de S&o Paulo, SZo Paulo, Brazil;

NZAC New Zealand Arthropod Collection, Landcare Research, Auckland, New Zealand;

oM Queensland Museum, Brisbane, Australia;

SANC South African National Collection of Insects, Pretoria, South Africa;

TAMU  Texas A&M University Insect Collection, College Station, Texas, USA (TAMU-ENTO);

TAUI Tel Aviv University, Tel Aviv, Israel (TAUZM);

UANL Universidad Autonoma de Nuevo Leon, Monterrey, Mexico (CIBE);

UCD R.M. Bohart Museum of Entomology, University of California, Davis, USA;

UCIS University of California Insect Survey, Riverside, California, USA;

UCR University of California, Riverside, California, USA (UCRC ENT);

UFES Universidade Federal do Espirito Santo, Vitéria, Brazil;

USNM  National Museum of Natural History, Washington, DC, USA (USNM ENT).

Morphology

The morphological terms and abbreviations used in this paper follow Woolley (1988, 1990), Heraty et al. (2013),
Gibson (1997) and Gibson et al. (1998). Concepts and definitions are listed with their entries in the Hymenoptera
Anatomy Ontology (HAO) in Supplementary Material Table S1 (URI table), according to the model described by
Seltmann et al. (2012). However, some terms require further explanation due to their modified conditions in
Signiphoridae. Most have been discussed in more depth elsewhere (Woolley 1988); some notes on pertinent
terminology are provided below.

Head. The flagellum in the flavopalliata group always consists of three anelli and an unsegmented clava.
Anellus length refers to the longest side parallel to the long axis of the antenna with the antenna lying flat in lateral
view, which can only be accurately measured in slide-mounts. The mandibles of Signiphoridae, as in many other
Chalcidoidea, contain rod or sphere-like structures in the internal hollow area, linked by a tube to the apex of the
teeth, with apparent secretory function. We refer to them as mandibular ducts. The mandibular ducts of most
species in the flavopalliata group are enlarged apically (e.g. Fig. 35); however, they are parallel-sided in S.
maculata (Fig. 275).

Mesosoma. The mesoscutum of most species in the flavopalliata group bears two setae, one in each
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posterolateral corner of the mesoscutum (e.g. Figs 12, 134). As in other Signiphoridae, the scutellum is transverse,
with a row of 4-8 or more setae (e.g. Figs 12, 208), the number of which is sometimes useful in diagnosing species.
The propodeum of species in the flavopalliata group has a structure similar to other species of Signiphoridae, in
which a triangular medial sclerite is set off by sulci from each lateral sclerite (Fig. 12). As in other Signiphora, the
median triangular process bears a posterior flange that extends over the anterior part of the first tergum (Mt1) (Fig.
12).

As in other Signiphoridae, the fore and hind wings are largely without microtrichia on the wing discs, except
for a few setae that occur in characteristic locations. A discal seta is present in some fore wings (e.g. Figs 141,142)
and absent in others (e.g. Figs 5, 6). The dorsal setae on the submarginal and marginal vein of the fore wing occur
in well-marked places, and therefore a numbering system has been assigned (Woolley 1988, 1990), which we
follow here (Fig. 6): setaec M1 through M4 refer to strong setae projecting from the anterior side of the marginal
vein whereas M5 and M6 are located in the posterior side of the marginal vein. Seta M1, if present, is always
proximal to seta M5. However, Woolley (1988) incorrectly stated that seta M3 is always proximal to seta M6 when,
in fact, it can be either proximal or distal to it. Seta M2b is used only for cases in which there are five setae on the
anterior margin (e.g. Chartocerus). The lack of one or more of these dorsal setae on the marginal vein is often
diagnostic. The abbreviation LMS in the descriptions refers to the ‘longest marginal seta’ on the fore wing or hind
wing. Although fore wing coloration varies in some species treated here, in most cases the fore wing has an
infuscated area between the wing base and the area behind or slightly beyond the distal end of the stigmal vein,
with two transverse hyaline areas—one behind the submarginal vein and one at the posterior edge or margin of the
wing (e.g. Fig. 5).

Metasoma. Numbering of tergites (Mt) refers to metasomal tergites and numbering of sternites (Ms) refers to
metasomal sternites. As in most other Signiphora, the flavopalliata group species do not have a syntergum. Instead,
Mt8 (bearing the cerci) and an apparent Mt9, sometimes referred to as the epiproct (e.g. Woolley 1988) are separate
sclerites in both sexes. The shape of the posterior margin of Mt1 is diagnostic for many species, as is the ratio of the
lengths of Mtl and Mt2 (see Fig. 12 for an illustration of how this ratio is calculated). The shape of the anterior
margin of Mt8 is also a useful diagnostic character—in many species it bears a distinct medial incision (e.g. Figs
10, 102), whereas in other species the anterior margin is transverse and lacks such an incision (e.g. Fig. 70). The
male genitalia are largely uniform in structure throughout the group, although the apical denticles of at least one
species are distinct and diagnostic (Fig. 179). Length of ovipositor in descriptions refers to the anterior-most
portion of the ovipositor to the base (anterior end) of the gonostyli. In females, Ms6 (metasomal sternum 6) is the
posterior-most sclerite in the metasoma that is complete across the venter. In males, Ms8 is the posterior-most
ventral sclerite in the metasoma. The shape of Ms8 may also be diagnostic—in some species, the anterior margin is
transverse or broadly rounded (Fig. 92) and in others, the anterior margin has a pointed, anteromedial projection
(Figs 48, 196).

Taxonomy

Signiphora Ashmead, 1880
urn:lsid:zoobank.org:act:F33676BD-5B36-4E9F-B430-F89AE9A4783B

Signiphora Ashmead, 1880: 30. Type-species: Signiphora flavopalliata Ashmead by monotypy.

Signiphora (Signiphorella) Mercet, 1916: 523. Type-species: Signiphora merceti Malenotti by original designation.

Kerrichiella Rozanov, 1965: 513. Type-species: Thysanus coleoptratus Kerrich, designated by International Commission on
Zoological Nomenclature, Opinion 1143 (ICZN 1979). Synonymy by Woolley (1988).

Rozanoviella Subba Rao, 1974: 526. Type-species: Signiphora polistomyiella Richards by original designation. Synonymy by
Woolley (1988).

Diagnosis. Coloration of head and body highly variable, ranging from entirely pale yellow to entirely black or dark
brown. Head in dorsal view with occipital margin acute, hemispherical or lenticular. Face with scrobal impressions
present, their lateral margins forming a right or an acute triangle, the impressions usually congruent dorsally.
Mandible commonly bidentate, but also bidentate with a dorsal truncation or tridentate. Antenna with 4-7
antennomeres. Most species with 3 anelli in both sexes, a few species with 1 or 2 anelli, and one group with 4 anelli
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in females and 3 in males. Mesoscutum with 2—30 or with 85-100 setae. Scutellum generally with 2 campaniform
sensilla and with 4-12 or with 28-40 setae. Propodeum with medial sclerite with posterior lamelliform process,
although this process is sometimes short and difficult to see. Mtl shape variable, from transverse to strongly
bilobed with medial portion transverse. Fore wing submarginal vein with 1 or 2 setae; marginal vein with varying
number of dorsal setae, generally with at least setae M3, M4, M5 and M6 present, most commonly with 6 dorsal
setae (M1-M6); discal seta present or absent. Hind wing varying in shape from parallel-sided to broadly rounded,
discal seta present or absent; marginal vein with 1 or 2 dorsal setae. Protibia calcar with comb of fine setae on
medial surface. Mesotibia obconic to very strongly obconic with long dorsal spines. Mesotibial spur with 4—15
teeth. Mesofemur with 1 or 2 long spines. Male genitalia with or without medial denticles; digitus with 1 denticle at
apex or occasionally slightly proximal to apex. Male Ms7 varying in size and shape, ranging from narrowly
transverse to broadly triangular or broadly crescent-shaped; in both sexes Mt8 and apparent Mt9 (the “epiproct”)
forming two separate sclerites.

Key to genera of Signiphoridae and species groups of Signiphora

1) Fore wing marginal vein with seta M6 absent (Woolley 1988, fig. 19) and marginal fringe long; occipital margin rounded; hind
wing with parallel Margins . .. ... ... e e e 2
- Fore wing marginal vein with seta M6 present (Fig. 6) or if seta M6 absent then marginal fringe on fore wing short, fore wing
LMS:fore wing width about 0.05); occipital margin narrowly rounded or acute; hind wing shape variable .............. 3
2(1) Head prognathous and subrectangular in frontal aspect; mesotibia subcylindrical and without long spines on dorsal surface;
mandibular ducts not enlarged apically; male genitalia with digitus bearing a single apical denticle, and bearing medial denti-
cles on phallobase between digiti . . ... .. ... i Clytina Erdos
- Head hypognathous and approximately round in frontal aspect; mesotibia obconic and with long spines on dorsal surface;
mandibular ducts enlarged apically; male genitalia with digitus bearing two denticles, one at apex and one at midpoint, and
without medial denticles between digiti .. .......... .. .. Thysanus Haliday in Walker
3(1) Protibia calcar without a comb of fine setae; medial sclerite of propodeum without lamelliform process; female antenna with 4
anelli; male with 3 anelli; mesofemur usually with 3 or 4 long spines; body entirely black or dark brown, often with metallic
reflections, but without light coloration on mesosoma or metasoma . .. ....................... Chartocerus Motschulsky
- Protibia calcar with a comb of fine setae; medial sclerite of propodeum with lamelliform process; female antenna variable but
often with 3 anelli; male antenna also variable but usually with 3 anelli; mesofemur with 1 or 2 long spines; body color vari-

1 0] [ Signiphora Ashmead ... 4
4(3) Fore wing submarginal vein with 1 seta; hind wing marginal vein with 2 setae; hind wing with parallel margins and discal seta
absent; male genitalia without medial denticles . ......... ... ... ... .. ... ... ... . ... ... flavopalliata species group

- Fore wing submarginal vein with 2 setae (one species with 1 seta but lacking other features above); hind wing marginal vein
with 1 seta; hind wing with posterior margin narrowly or broadly rounded and with discal seta present or absent; male genitalia
with medial denticles variable. . .. ... ... . 5
5(4) Female antenna with 4 anelli; male antenna with 3 anelli; hind wing without discal seta; male genitalia without medial denti-
Ol et dipterophaga species group (part)
- Antenna of either sex with 1-3 anelli; hind wing with or without discal seta; male genitalia with medial denticles ........ 6
6(5) Fore wing marginal vein without seta M6; fore wing with very short marginal fringe (LMS fore wing:fore wing width about
0.05) e coleoptrata species group
- Fore wing marginal vein with seta M6; fore wing with fringe variable, often long (LMS fore wing:fore wing width at least

7(6) Hind wing without discal seta; medial sclerite of propodeum with lamelliform process very short (length of process:length of
medial sclerite 0.05-0.15); female mesofemur with 1 long spine and 2 very short spines; male mesofemur often dilated; male
with Mt8 with ventrolateral projections conspicuous and with long spines.............. dipterophaga species group (part)

- Hind wing with or without discal seta; medial sclerite of propodeum with lamelliform process long (length of process:length of
medial sclerite 0.35—1.20); mesofemur of both sexes bearing 1 or 2 long spines and 0 orl short spines; male mesofemur not
dilated; male Mt8 without ventrolateral projections. ... ......... ... .o . bifasciata species group

The flavopalliata species group

Diagnosis. Length (pronotum to epiproct) 0.29—0.83 mm. Female and male antenna with 3 anelli. Mandibles
bidentate, bidentate with a dorsal truncation, or tridentate. Mandibular ducts usually enlarged apically (parallel-
sided in S. maculata). Mesoscutum with 2 setae (rarely 4) and scutellum with 3-9 setae. Propodeum with medial
sclerite with lamelliform process 1/4—1/2x length of medial sclerite. Fore wing submarginal vein with 1 seta,
marginal vein with 46 dorsal setae (rarely 3). Fore wing with or without discal seta. Species with a discal seta in
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fore wing usually bear 1 or 2 ventral setae on marginal vein. In a few species, fore wing infuscated from wing base
to distal end of stigmal vein or beyond, with two hyaline areas—one under proximal half of submarginal vein, the
other along posterior wing margin extending to seta M1 or M2 of marginal vein. Hind wing with parallel margins
and without a discal seta. Hind wing marginal vein with 2 dorsal setae, one in proximal 1/4 and one in the distal 1/
4 near posterior margin of the vein. Mesofemur with 1 long spine and 1 very short spine distal to the long spine.
Mesotibia obconic but not strongly so, with widest part (at insertion of distal-most long spine) in distal 2/3-3/4.
Mesotibial spur more or less straight and with 3-8 teeth. Male genitalia without medial denticles at apex of
phallobase. Male Ms7 posteromedial margin transverse, without a medial emargination or incision. Male Ms8
shape varying from narrowly transverse to broadly triangular.

Key to species in the flavopalliata species group

1) Fore wing without discal seta (e.g. Figs 5, 6) . ... .. o 2
- Fore wing with discal seta (e.g. Figs 141, 142) . ... e e 14
2(1) Fore wing marginal vein with 3 or 4 dorsal setae, at least setac Ml and M2 absent (Figs 234,290) .................... 3

Fore wing marginal vein with 5 or 6 dorsal setae, seta M2 present, seta Ml present or absent ... ...................... 4

3(2) Fore and hind wings infuscated from base to apex (Fig. 290); fore wing marginal vein with seta M3 and M4 short (length
M3:marginal vein 0.23-0.59); female Mt8 with anterodorsal margin transverse, without a medial incision (Fig. 294) .......
.................................................................................... merceti Malenotti

- Fore wing infuscated from base to distal end of stigmal vein (Fig. 234) and hind wing hyaline; fore wing marginal vein with
setae M3 and M4 long (M3 length:fore wing marginal vein length 0.50—1.31); female Mt8 with anterodorsal margin with a

rounded, medial incision (Fig. 241) . .. ... Jjojobae n. sp.
4(2) Female metasoma uniformly brown to apex; fore wing marginal vein withoutseta M1 .......... ... ... ... ........ 5
- Female metasoma entirely yellow, or with at least one tergum yellow, usually more; fore wing marginal vein with or without
SEta Ml L 7

5(4) Mesosoma with posterior 1/2 of mesoscutum, scutellum and metanotum tan or yellow, lighter in color than anterior 1/2
mesoscutum and metasoma; female Mt8 with anterodorsal margin with a rounded medial incision (Fig. 42); Mtl weakly
bilobed or bilobed with posteromedial margin rounded (Fig. 44); fore wing marginal vein with 1 small, ventral seta ........
....................................................................... bennetti Woolley & Dal Molin n. sp.

- Mesosoma in dorsal view uniformly brown; female Mt8 with anterodorsal margin transverse, without a medial incision; Mt
bilobed with posteromedial margin transverse; fore wing marginal vein lacking a ventralseta ................ ... ..... 6

6(5) Mandibular ducts enlarged apically (Fig. 79); female fore wing marginal vein with seta M3 approximately 1/3 length of mar-
ginal vein; male with fore and hind wings brachypterous ..................... brachyptera Woolley & Dal Molin n. sp.

- Mandibular ducts with parallel sides (Fig. 275) (occasionally enlarged apically); female fore wing marginal vein with seta M3
1/2-3/4x length of marginal vein (Fig. 278); males not known (the species apparently uniparental) . . .. ... maculata Girault

7(4) Mtl consisting of two widely separated lobes (Fig. 58); female with Ms3—-Ms5 with very short anterior projections, much
shorter than on Ms6; mandibles with two very short teeth and with mandibular ducts not developed (Fig. 51) .............
....................................................................... biloba Woolley & Dal Molin n. sp.

- Mt1 consisting of a single sclerite, if bilobed the lobes clearly connected by medial portion; Ms3—Ms5 in females with anterior
projections of approximately same length as on Ms6; mandibles with two or three teeth of normal length and with mandibular

AUCES CONSPICUOUS . .« . . ottt et e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 8
8(7) Female Mt8 with anterodorsal margin transverse, without a medial incision (Figs 70,206) ........... ... ... ... .... 9
- Female Mt8 with anterodorsal margin with a rounded medial incision (Figs 10, 26, 102,272,370) ................... 10
9(8) Fore wing marginal vein with 6 setae (seta M1 rarely absent); scutellum with 6 or 7 setae (rarely 4 or 5); antennal clava tan,
entirely dusky brown or dusky brown in distal 1/4—1/2 . .. ... ... flavella Girault
- Fore wing marginal vein with 5 setae, seta M1 absent (occasionally present); scutellum with 4 setae; antennal clava uniformly
pale tan or dusky only indistal 1/6 . ..... ... .. .. ... .. ... . ... borinquensis Quezada, DeBach and Rosen

10(8) Fore wing marginal vein with 5 setae, seta MI absent (rarely present); scutellum with 4-6 setae; antennal clava usually pale
with apical half or third dusky (darker); Mt1 with posteromedial margin transverse or rounded; parasitoids or hyperparasitoids
of Diaspididae . ... ..o 11
- Fore wing marginal vein with 6 setae (seta M1 rarely absent); scutellum with 4 setae; antennal clava uniformly pale tan or pale
brown; Mt1 with posteromedial margin transverse; parasitoids or hyperparasitoids of Aleyrodidae ................... 12
11(10) Mtl bilobed with posteromedial margin rounded (Fig. 270); mesofemur with apical spine 1/4-2/3x length of proximal spine;
antennal clava slightly dusky in distal 1/3 (Fig. 262) ... ... .. e lutea Rust
- Mt1 bilobed with posteromedial margin transverse or rounded; mesofemur with apical spine very short, less than 1/4x length
of proximal spine; antennal clava with distal 1/2 distinctly dusky, with abrupt transition between pale proximal half and dusky
distal half (Fig. 18) ... .ot e e e aspidioti Ashmead
12(10) Vertex and frons with reticulate sculpture, mesoscutum also reticulate (Fig. 361, 372); antennal clava short (clava length:scape
length 1.20-1.57) (Figs 362, 364); male metasoma uniformly brown to apex (males common) . ... xanthographa Blanchard
- Vertex and frons with finely and transversely striate sculpture, mesoscutum transversely imbricate (Figs 12, 104); antennal
clava short or long; male with at least Mt5 and Mt6 pale yellow ........ ... ... . i 13
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13(12) Mtl length:Mt2 length 1.0 (rarely 0.50); antennal clava usually short (clava length:scape length 1.15-1. 75) (Figs 2, 4); males

common (biparental) . .. ... ... aleyrodis Ashmead
- Mtl length:Mt2 0.50 (rarely 0.33); antennal clava usually long (clava length:scape length 1.52—1.82) (Figs 94, 96); males rare
(UNIPAreNtal) . ... coquilletti Ashmead

14(1) Mandibles tridentate (Fig. 347); female Mt8 with anterodorsal margin transverse (Fig. 354); Mt1 strongly bilobed with medial
portion transverse or rounded (Figs 355, 356); Mtl length:Mt2 length at least 2.0) ... tridentata Woolley & Dal Molin n. sp.
- Mandible bidentate or rarely bidentate with short dorsal truncation; female Mt8 with anterodorsal margin variable; Mtl shape
variable but Mtl length:Mt2 length less than 2.0 (except in dozieri n. sp. in which the mandibles are clearly bidentate) ... 15
15(14) Ovipositor about as long as entire metasoma (Figs 163, 341), its anterior sclerites lying under propodeum, Mtl or Mt2 ... 16
- Ovipositor not as long as entire metasoma, its anterior sclerites lying under Mt3—-Mt6 .. .......... ... .. ... .. ...... 17
16(15) Mtl strongly bilobed with medial portion transverse (Fig. 340); female Mt8 with a rounded medial incision (Fig. 338); vertex
minutely reticulate sculpture (Fig. 329) ...... ... ... . renuncula Woolley & Dal Molin n. sp.
- Mt1 bilobed with medial portion rounded (Fig. 162); female Mt8 with anterior margin straight, without a medial incision (Fig.
164); vertex with minutely, transversely striate sculpture (Fig. 153) ................. ensifera Woolley & Dal Molin n. sp.
17(15) Female antennal clava distinctly dusky in distal 1/6—74 (Figs 302, 318) .. ... .. . i 18
- Female clava uniformly pale tan or slightly dusky indistal 1/3 . ... .. ... . . 19
18(17) Female mesosoma entirely yellow or mesoscutum brown in anterior 1/3—% (Fig. 311); female metasoma yellow, occasionally
Mt1-Mt3 dusky brown, but Mt8, Mt9 and ovipositor sheaths yellow or rarely dusky brown; scutellum with 5 or 6 setae (Fig.
312) (MAlES COMMON) . . ot ettt ettt ettt e e e et e e e e e et e e e ettt e e perpauca Girault
- Female mesosoma with medial third of pronotum and all of mesoscutum mostly brown, except in posterolateral corners, and
scutellum, metanotum and medial sclerite of propodeum yellow, contrasting with brown lateral sclerites of propodeum and all
of metasoma, including ovipositor sheaths (Fig. 325); scutellum with 4 setae (Fig. 326), the medial pair closer together than

either are to the lateral-most setae (males not known) ......................... plaumanni Woolley & Dal Molin n. sp.
19(17) Female Mt8 with anterodorsal margin transverse (Figs 136, 174) . . ... ... e 20
- Female Mt8 with anterodorsal margin with a rounded, medial incision (Figs 118, 146,190,222,254) ................. 21

20(19) Propodeum with medial sclerite tan or light brown, usually lighter in color than lateral sclerites [more apparent in male (Fig.
178) than female (Fig. 176)]; mesotibia and metatibia entirely dusky brown (Fig. 173); male genitalia with length of apical
denticle on digitus subequal to length of digitus, medial denticles present between digiti (Fig. 179); male Ms8 a thin transverse
strip apparently fused to posterior margin of Ms7 (Fig. 180) ....................... falcata Woolley & Dal Molin n. sp.

- Propodeum entirely brown, medial sclerite not lighter in color than lateral sclerites (Figs 133, 134); mesotibia and metatibia
pale (Fig. 128) or with metatibia pale but dusky in dorsoproximal half only (males not known) ... ......................
...................................................................... dozieri Woolley & Dal Molin n. sp.

21(19) Frons (Fig. 245) and mesoscutum (Fig. 256) strongly reticulate; mesotibia length subequal to metatibia length (Fig. 253) .. ..
.................................................................... longitibia Woolley & Dal Molin n. sp.

- Vertex and frons finely and transversely striate, mesoscutum transversely imbricate; mesotibia length at most 1/2-2/3x metati-
bia length . .. 22

22(21) Mtl with posteromedial margin transverse (Fig. 224); propodeum color variable but both medial sclerite and lateral sclerites
tan, yellow, or brown; scutellum with 4 setae; male Ms8 transverse, without an anteromedial projection (Fig. 228) .........

................................................................................. flavopalliata Ashmead
- Mtl1 with posteromedial margin rounded (occasional males with posteromedial margin transverse); propodeum color variable;
scutellum with 4-8 setae; male Ms8 with a pointed anteromedial projection (Figs 124, 152, 196). . ................... 23
23(22) Lateral region of Mt4-Mt8 in female with a group of at least 5 or 6 robust setae on each side (Fig. 149); mesotibial spur with
6-8 teeth (Fig. 145) .. oo ehleri Woolley & Dal Molin n. sp.
- Female with of Mt4-Mt8 laterally with a group of 2 or 3 setae; mesotibial spur with4 or Steeth .................... 24

24(23) Propodeum with medial sclerite yellow or tan, contrasting with brown or dark brown lateral sclerites (Fig. 192); mesoscutum
with 2 setae; scutellum with 4 (occasionally 5 or 6) setae; mesotibia with dorsal setae long, the proximal seta at least /2 length
of mesotibia (Fig. 189) . . ... o Jfax Girault

- Propodeum entirely brown (as for metasoma) (Fig. 120); mesoscutum with 2 or 4 setae; scutellum with 5 or 6 setae; mesotibia
with dorsal setae shorter, the distal seta at most 1/3 length of mesotibia (Fig. 117) ... curepensis Woolley & Dal Molin n. sp.

Signiphora aleyrodis Ashmead, 1900
Figures 1-16
http://eol.org/pages/855972/

Signiphora aleyrodis Ashmead, 1900: 412. Female.
urn:lsid:zoobank.org:act: A70E9B8E-F76D-463D-B1F4-969A3D00DF3F
Signiphora townsendi Ashmead, 1900: 412. Female, male. NEW SYNONYMY
urn:lsid:zoobank.org:act:E119E6AF-4769-4DB6-B5C6-0ADB80SFCDOB
Thysanus townsendi: Dozier (1933).
Thysanus aleyrodis: Peck (1951, 1963).
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Signiphora aleyrodis: Nikol'skaya (1952); Rozanov (1965).
Signiphora townsendi: Nikol'skaya (1952).

Diagnosis. Fore wing marginal vein with seta M1 present; scutellum with 4 setae, antennal clava uniformly tan or
light brown; Mt8 anterodorsal margin with a rounded medial incision; Mt1 length:Mt2 length usually 1.0.

This species is very similar to S. coquilletti and although the two species are difficult to differentiate on the
basis of structural characters or coloration, they appear to have different biologies and distinct allopatric
distributions. Signiphora coquilletti is known to occur in California, Texas, Florida, Baja California, and the
Mexican states of Queretaro and Morelos. Signiphora aleyrodis has been collected from Central America, the West
Indies, and states in Mexico that can be considered Neotropical or at least southern coastal: Colima, Michoacan,
Guerrero, Oaxaca, Chiapas, and Veracruz. Signiphora coquilletti is uniparental (males are very rare); whereas S.
aleyrodis is biparental (males are common). As noted above, postovipositional web-spinning behavior has been
observed only in S. coquilletti, despite extensive collections of S. aleyrodis (see below). Signiphora aleyrodis
typically has a longer Mtl (Mt1:Mt2 = 1.00) than S. coquilletti (Mt1:Mt2 = 0.50). The antennal clava of S.
coquilletti is often longer than for S. aleyrodis, the ratio of clava length to scape length is 1.52—1.82 (mean = 1.64)
in S. coquilletti females and 1.15-1.75 (mean=1.47) in S. aleyrodis females. The frons of S. aleyrodis (between the
ocelli and above the scrobes) is evenly and distinctly reticulate, whereas the frons of S. coquilletti is transversely
striate or imbricate, occasionally very weakly reticulate.

FIGURES 1-4. Signiphora aleyrodis: 1, head (UCRC ENT 299156); 2, female antenna (UCRC ENT 299149); 3, mandibles
(UCRC ENT 299149); 4, male antenna (UCRC ENT 299536).

Description. Female. Length, anterior margin of pronotum to apex of epiproct, 0.37-0.74 mm (n=30). Vertex
and frons red-orange, yellow-tan, or light brown, face and gena brown, clypeus dark brown. Antennomeres
uniformly light brown or tan, antennal clava occasionally dusky brown in distal 1/2. Pronotum light brown, often
yellow in lateral 1/4 or 1/6. Mesoscutum brown or light brown in anterior 1/2-2/3, lateral quarters often yellow.
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Remainder of mesoscutum, scutellum, metanotum and propodeum light or pale yellow. Mtl pale yellow,
sometimes slightly darker than propodeum or light brown in posterior 1/2. Mt2 and Mt3 brown, Mt4 brown or
occasionally yellow or brown in anterior 1/2. Mt5 and Mt6 yellow. Mt7 yellow, occasionally dusky brown in
medial 1/3 or posterior 1/2 or entirely dusky brown. Mt8, epiproct and ovipositor sheaths dusky brown. Fore wing
infuscated from base to distal end stigmal vein with usual hyaline areas at wing base (Figs 5, 6).

FIGURES 5-10. Signiphora aleyrodis: 5, fore wing, female (UCRC ENT 299149); 6, venation of fore wing (UCRC ENT
299156); 7, hind wing, female (UCRC ENT 299149); 8, venation of hind wing (UCRC ENT 299156); 9, middle leg, female
(UCRC ENT 299149); 10, Mt8 of metasoma, female (UCRC ENT 299154) (M1 = first dorsal seta, marginal vein, M2 = second
dorsal seta, marginal vein, M3 = third dorsal seta, marginal vein, M4 = fourth dorsal seta, marginal vein, M5 = fifth dorsal seta,
marginal vein, M6 = sixth dorsal seta, marginal vein, Mt8 = eighth metasomal tergum, SM1 = first seta, submarginal vein).
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FIGURES 11-16. Signiphora aleyrodis: 11, female habitus (UCRC ENT 299149); 12, mesosoma of female (UCRC ENT
299161); 13, metasoma of female (UCRC ENT 299164); 14, male habitus (UCRC ENT 299536); 15, male genitalia (UCRC
ENT 299182); 16, Ms8 of metasoma, male (UCRC ENT 299182) (Ips = lateral propodeal sclerite, mps = medial propodeal
sclerite, Mt = first metasomal tergum, Mt2 = second metasomal tergum).

Head. Mandibular ducts enlarged apically; pedicel length:scape length 0.56-0.90; funicle with 3 anelli, the
second 1.5-3% length of the first, the third 1.5—4x length of the first; clava length:scape length 1.15-1.75. Vertex
posterior to ocelli finely and transversely striate or imbricate; frons (between ocelli and scrobes) finely but
distinctly reticulate.

Mesosoma. Pronotum and mesoscutum transversely imbricate. Scutellum, metanotum, and medial sclerite of
propodeum weakly imbricate. Scutellum with 4 setae (rarely 5) and 2 campaniform sensilla, medial propodeal
sclerite rounded, the process on medial sclerite rounded or pointed apically. Fore wing length:width 2.8—4.3; fore
wing LMS:fore wing width 1.2—1.9; marginal vein length:stigmal vein length 2.1-2.9; marginal vein with 6 dorsal
setae and without ventral setae; seta M3 length:marginal vein length 0.44-0.74; apical end of costal cell between
seta M1 and M2 or at seta M2. Hind wing with subparallel margins, length:width 6.9-9.8; hind wing width:fore
wing width 0.33—0.54; LMS hind wing:hind wing width 2.3-3.8. Mesofemur with 1 long spine and 1 short spine on
posteroapical margin; mesotibial spur with 3—7 teeth; mesotibial spur length:basitarsus length 0.81-1.10; basitarsus
length:mesotibia length 0.41-0.58.

Metasoma. Mtl strongly bilobed with medial portion transverse, rarely bilobed with medial portion rounded;
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Mtl length:Mt2 length 0.5-1.0 (see discussion). Ovipositor with anterior-most portion lying under Mt3 or Mt4,
occasionally under propodeum, Mtl or Mt2; ovipositor length:metasoma length 0.50-0.98; ovipositor sheath
length:ovipositor length 0.24-0.29; Ms3—-Ms6 with anterior projections short to long; metasoma with Ms6 in
posterior 1/4 and with 6-10 setae; Mt8 with anterodorsal margin with a rounded medial emargination (sometimes
with anterolateral margins produced medially, forming a closed or partially closed cell); Mt8 margin lateral to
medial emargination transverse or produced slightly anteriorly.

Male. Length, anterior margin of pronotum to apex of epiproct, 0.32-0.63 mm (n=16). As described for female
except as follows: antennal clava uniformly tan, not dusky in distal 1/2. Apex of metasoma yellow or pale yellow,
without dusky brown areas. Clava length:scape length 1.17—1.64. Genitalia normal for flavopalliata group, digitus
without medial denticle but with a denticle at apex and a single seta at midpoint; digitus length approximately twice
its width; Ms8 a transverse strip, without an anteromedial projection, extending to cerci laterally.

Discussion. In the lectotype and paralectotypes of S. aleyrodis and the majority of specimens examined of both
sexes Mtl is strongly bilobed with medial portion transverse; however, rarely Mtl is bilobed with the medial
portion rounded. The lengths of Mt1 and Mt2 are generally subequal in both sexes, rarely Mt1:Mt2 = 0.5.

This species is best known from the extensive collections made by DeBach and Rose during exploration for
natural enemies of Aleurothrixus floccosus (Maskell). Both of Ashmead's names S. aleyrodis and S. townsendi are
available for this species; we choose S. aleyrodis because the types are in better condition and because the name is
descriptive of host relationships. It is quite possible that the species we are treating as S. coquilletti, S. aleyrodis and
S. xanthographa actually represent a complex containing additional cryptic species. Our concept of S. aleyrodis
includes material reared from whitefly in the Caribbean, Mexico and Central America, but it also includes several
series from Brazil that fit our diagnosis for this species. However, other material from Brazil largely fits the
diagnosis of S. xanthographa (see redescription of S. xanthographa for a list).

Type material. Signiphora aleyrodis— LECTOTYPE © [here designated]: in balsam, USNM Type 4855,
TRINIDAD, West Indies, "bred from Aleurodes [sic, Aleyrodes Latreille] on orange etc., w/6162".
PARALECTOTYPES: 1 ¢ and 1 &, data as lectotype. Ashmead's type specimens are on one slide, USNM Type
4855, which was relabeled by Girault. The specimens are intact and in reasonably good condition for a balsam
mount of this age. The female specimen to the left (slide oriented with red USNM type label to left and species
name label to right) is here designated lectotype and the slide is labeled accordingly. Signiphora townsendi—
LECTOTYPE ¢ [here designated]: in balsam, USNM Type 4856, MEXICO, Tabasco, coll. T. Townsend, 19-VI-
1897, ex Aleyrodes sp., on coarse grass. PARALECTOTYPES: 2 ¢, 1 & in balsam, data as lectotype (USNM
Type 4856). S. townsendi was described by Ashmead (1900) from three female and one male specimen in Canada
balsam on one slide, USNM Type 4856. The bottom center female on this slide (slide oriented with red USNM type
label to the right) is here designated lectotype and the slide has been labeled accordingly.

Other material examined. BAHAMAS: 1 ©, UCRC ENT 299149 (UCR). BRAZIL: Amazonas: 1 J,4 @,
TAMU-ENTO X0460250, X0460251, X0460252, X0460254, X0460256 (FSCA). BRAZIL: Distrito Federal: 2
Q, TAMU-ENTO X0460239, X0460240 (FSCA). BRAZIL: Sao Paulo: 1 &, 2 @, TAMU-ENTO X0616133,
X0616134, X0616137 (FSCA). COSTA RICA: San José: 1 @, TAMU-ENTO X0460245 (FSCA). EL
SALVADOR: | mixed series, 2 @, UCRC ENT 299160-299162 (UCR). FRANCE: Guadeloupe: 2 @, TAMU-
ENTO X0460253, X0460244 (FSCA). HAITIL: 1 &, 4 Q, USNM ENT 763000, 763004-763007 (USNM).
HONDURAS: 6 @, TAMU-ENTO X0424826-X0424829, X0460242 (TAMU); TAMU-ENTO X0460243
(FSCA). MEXICO: Chiapas: 1 @, UCRC ENT 299151 (UCR). MEXICO: Colima: 1 &, 3 mixed series, 3 9,
UCRC ENT 299154-299156, 299159, 299171-299173 (UCR). MEXICO: Guerrero: 8 mixed series, 3 ¢, UCRC
ENT 299158, 299165, 299174-299182 (UCR). MEXICO: Michoacan: 2 ¢, 1 host remains. UCRC ENT 299153,
299157, 299163 (UCR). MEXICO: Oaxaca: 2 mixed series, | @, UCRC ENT 299166-299168 (UCR).
MEXICO: Veracruz: 4 @, UCRC ENT 299150, 299152, 299169-299170 (UCR). PUERTO RICO: 8 2, TAMU-
ENTO X0460237, X0460247, X0460248, X0460249 (FSCA); USNM ENT 763001-763003, 763009 (USNM).

Biology. This species is biparental and is commonly reared from whitefly of a variety of genera. Material
collected by DeBach and Rose from Playa Azul, Michoacan, and Valle Nacional, Oaxaca, Mexico provides good
evidence that S. aleyrodis is hyperparasitic through Eretmocerus Haldeman (Aphelinidae) and Amitus Haldeman
(Hymenoptera: Platygastridae). In addition, DeBach and Rose collected this species in Mexico only in high-density
whitefly populations in which several other parasitoid species were present (Rose, personal communication), a
pattern typical of hyperparasitoids. Post-ovipositional web-spinning behavior such as described for S. coquilletti
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(Woolley & Vet 1981) has not been observed for this species, in spite of extensive observations of its behavior and
of parasitized host material by DeBach and Rose on citrus in Mexico and in quarantine laboratories.

Signiphora aspidioti Ashmead, 1900
Figures 17-32
http://eol.org/pages/855971/

Signiphora aspidioti Ashmead, 1900:412. Female.
urn:lsid:zoobank.org:act:F0026B30-C2E5-46A4-A1C7-2F22E4372683

Thysanus aspidioti: Peck (1951); Yoshimoto (1965).

Signiphora aspidioti: Nikol'skaya (1952); Rosanov (1965).

Diagnosis. Fore wing marginal vein without seta M1; male metasoma uniformly brown (males common); both
sexes with antennal clava pale with apical 1/2 distinctly dusky; female with Mt1 length:Mt2 length usually 0.50
(0.50-0.62); female with Mt8 anterior margin with rounded medial incision or broadly concave.

This species is most similar to S. boringuensis and S. lutea. Signiphora aspidioti can be distinguished from S.
borinquensis by the more deeply incised anterior margin of Mt8 in female and by the greater extent of dusky color
on the antennal clava (apical 1/2 versus apical 1/6). Signiphora aspidioti females can be distinguished from S. lutea
females by the distal 1/3 of the antennal clava slightly dusky and the distal spine on the mesofemur 1/4-2/3x length
of the proximal spine in the latter. In S. aspidioti the distal spine is very short, less than 1/4x length of the proximal
spine.

FIGURES 17-20. Signiphora aspidioti: 17, head (TAMU-ENTO X0460268); 18, female antenna (TAMU-ENTO X0460268);
19, mandibles (TAMU-ENTO X0460268); 20, male antenna (TAMU-ENTO X0460261).
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FIGURES 21-26. Signiphora aspidioti: 21; fore wing, female (TAMU-ENTO X0460286); 22, venation of fore wing
(USNMType 4859 holotype female); 23, hind wing, female (TAMU-ENTO X0424922); 24, venation of hind wing
(USNMType 4859); 25, middle leg, female (TAMU-ENTO X0460258); 26, Mt8 of metasoma, female (TAMU-ENTO
X0460258).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.41-0.62 mm (n=10). Head
uniformly brown, darkest at vertex and lightest at gena and frons. Antenna pale with distal half of clava dusky,
margin between pale area and dusky area distinct. Pronotum except lateral margins, and anterior 1/2-5/6 and
medial 2/3 mesoscutum brown. Remainder of pronotum and mesoscutum, scutellum, metanotum, propodeum, Mt1
orange or pale yellow to pale white; Mt2—Mt3 and anterior half of Mt4 to anterior half of Mt5 dark brown, darkest
laterally; remainder of terga orange-yellow, Mt6 occasionally dusky laterally; Mt8, epiproct and ovipositor sheaths
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slightly dusky; fore wing infuscated from base to below distal end of stigmal vein or occasionally slightly beyond
with two hyaline areas under submarginal vein; legs pale yellow.

Head. Mandibular ducts enlarged apically; pedicel length:scape length 0.60—0.75; funicle with 3 anelli, second
anellus subequal to 3x length of first, third anellus 2.5-4x length of first, clava length:scape length 1.54—1.83;
vertex and frons finely and transversely striate with four longitudinal rows of minute punctations.

Mesosoma. Pronotum and mesoscutum transversely imbricate, scutellum, metanotum and propodeum weakly
so; scutellum with 4 or 6 setae (see discussion) and 2 campaniform sensilla; medial propodeal sclerite rounded,
process on medial sclerite rounded or pointed apically. Fore wing length:width 3.3-3.7, fore wing LMS:fore wing
width 1.4-1.8; marginal vein length:stigmal vein length 1.5-2.4; marginal vein with 5 dorsal setae and without
ventral setae, seta M1 absent; seta M3 length:marginal vein length 0.42-0.73; apical end of costal cell at seta M2—
M3. Hind wing with subparallel margins; length:width 6.7—11.7; hind wing width:fore wing width 0.30-0.46; hind
wing LMS:hind wing width 3.17-5.67; mesofemur with 1 long spine and 1 short spine in posteroapical margin;
mesotibial spur with 3—5 teeth, mesotibial spur length:basitarsus length 0.81-1.19; basitarsus length:mesotibia
length 0.40-0.55.

FIGURES 27-32. Signiphora aspidioti: 27, female habitus (TAMU-ENTO X0460258); 28, mesosoma of female (TAMU-
ENTO X0460258); 29, metasoma of female (TAMU-ENTO X0460258); 30, male habitus (TAMU-ENTO X0460261); 31,
male genitalia (TAMU-ENTO X0460261); 32, Ms8 of metasoma, male (TAMU-ENTO X0460261).
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Metasoma. Mtl bilobed to strongly bilobed with medial portion transverse (see discussion); Mt1 subequal to or
slightly longer than Mt2; ovipositor with apical margin lying under Mt3—Mt5; ovipositor length:metasoma length
0.52-0.79; ovipositor sheath length:ovipositor length 0.20-0.27; Ms3—Ms6 with anterior projections short to
medium; Ms6 in posterior 1/4 metasoma and with 8 or 9 setae; Mt8 with anterodorsal margin with rounded medial
emargination or broadly and medially concave with convex lateral margins.

Male. Length, anterior margin of pronotum to epiproct apex, 0.41-0.48 mm. As described for female except
the following: anterior 3% of mesoscutum brown, propodeum dusky lateral to medial sclerite and medial sclerite
pale brown, metasoma entirely brown or with Mt5 light brown and Mt6 brown. Antennal clava with pale basal 1/2
and dusky apical 1/2 more distinctly different than female clava (but see discussion). Genitalia normal for
flavopalliata group; digitus length twice its width; digitus with one short apical denticle and one seta at its
midpoint. Ms8 a narrow transverse strip, extending past cerci laterally.

Discussion. The holotype female of S. aspidioti has 6 setae on the mesoscutum, all other specimens examined
have 4 setae on the mesoscutum. In addition, the lateral margins of the pronotum and posterolateral areas of the
mesoscutum are light brown on the holotype, but these areas are much lighter in color on other specimens. The
posterior portion of Mtl is bilobed with the medial portion rounded in the holotype and topotypical female from
San Luis, Mexico, and in the series from Weslaco, Texas, whereas in other specimens examined Mtl is bilobed
with the medial portion transverse. The series from Austin, Texas, otherwise agrees with the diagnosis for S.
aspidioti, but the antennal clava in both sexes is uniformly pale or only very weakly dusky apically. Ashmead
refers to only one “type in the description, although there is a second specimen with same collection data as
holotype [USNM ENT 763012 (USNM)]. That specimen is labeled “homotype” and therefore has no
nomenclatural standing.

Type material. Signiphora aspidioti Ashmead, HOLOTYPE @ [examined]: in balsam, USNM Type 4859,
Mexico, [state unknown], San Luis, coll. C.H. Townsend, XI-1894, ex Aspidiotus nerii (Bouché).

Other material examined. AUSTRALIA: Queensland: 1 ©, UCRC ENT 299185 (UCR). ECUADOR:
Galapagos: 12 9@, TAMU-ENTO X0424915, X0424922, X0424936, X0424928, X0424942 X0424946,
X0609355, X0609360, X0609361, X0609370, X0609372, X0609373 (TAMU). MEXICO: 1| mixed series, | <,
UCRC ENT 299186 (UCR); USNM ENT 763012 (USNM). MEXICO: Baja California Sur: 1 mixed series.
UCRC ENT 299189 (UCR). MEXICO: Michoacan: 2 mixed series. UCRC ENT 299186299187 (UCR). USA:
California: 1 mixed series, 1 @, UCRC ENT 299188, 299190 (UCR). USA: Hawaii: 1 mixed series, 2 ¢, 1
unknown. USNM ENT 763008, 763011 (USNM); UCRC ENT 299183 (damaged); UCRC ENT 299184 (UCR).
USA: Texas: 6 £, 29 @, 1 mixed series. INHS 72510 (INHS); USNM ENT 763010 (USNM); TAMU-ENTO
X0424886-X0424893 (TAMU); TAMU-ENTO X0460255, X0460257-X0460262, X0460264—-X0460276,
X0460278-X0460282 (TAMU); TAMU-ENTO X0460277 (UCR).

Biology. This species appears to be biparental; however, the 21 specimens from the Weslaco, Texas reared
series are all females. In continental USA and Mexico the species is an armored scale parasitoid. In particular, two
genera are attacked, Aspidiotus Bouché and Hemiberlesia Cockerell. However, the single series from Hawaii was
recorded to parasitize Asterolecanium Targioni Tozzetti (Hemiptera: Asterolecaniidae). Although further details are
not available, this is a very unusual host record for a member of the flavopalliata group.

Signiphora bennetti Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:4BDB2822-4CB1-432E-9D75-B56EBF85D1DC
Figures 3348

Diagnosis. Mandibular ducts enlarged apically, body brown except posterior 1/2 mesoscutum, scutellum and
metanotum yellow to tan, scutellum with 4 setae, Mt1 weakly bilobed or bilobed with medial portion rounded, Mt8
with anterodorsal margin with a rounded medial incision, fore wing without discal seta, fore wing marginal vein
without seta M1 and with 1 small ventral seta usually inserted between setae M2 and M3. In addition, the dorsal
spines on the mesotibia are slightly shorter than those in other species (the longest spines are about Y4x length of
the mesotibia, as compared to 1/3x or longer in most other species in the flavopalliata group). The male scape is
slightly expanded (L/W about 3.6) compared to most species in this group (scape L/W at least 4.0). This is also the
only species known in the flavopalliata group that both lacks a discal seta in the fore wing and has a ventral seta on
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the marginal vein. The species is most similar to S. maculata but can be distinguished from it by the features given
above.

Description. Female. Length from pronotum to epiproct apex, 0.48-0.75 mm (n=13). Vertex and frons pale
tan or brown, occiput light brown at occipital margin, antenna pale brown, clava occasionally darkening very
slightly and gradually to apex. Pronotum and anterior 1/2 of mesoscutum tan to brown, posterior 1/2 of
mesoscutum through metanotum yellow to pale tan, propodeum except anterior 1/8 of medial sclerite light brown
in posterior half to entirely light brown, metasoma uniformly light brown to apex, Mt8 and epiproct slightly darker.
Fore wing infuscated from wing base to distal end of stigmal vein with normal hyaline areas at wing base.

FIGURES 33-36. Signiphora bennetti n. sp.: 33, head (BMNH(E) 991093); 34, female antenna (BMNH(E) 991092); 35,
mandibles (BMNH(E) 991093); 36, male antenna (BMNH(E) 991101).

Head. Mandible with two teeth, mandibular ducts enlarged apically. Pedicel length:scape length 0.51-0.71;
three anelli, second anellus 2.0-3.3x length of the first, third anellus 2.0-3.3x length of the first; clava length:scape
length 1.38-1.77. Vertex and frons finely and transversely striate with approximately 40—100 circular punctations
extending down face to gena, these punctations not apparent in some specimens (see discussion).

Mesosoma. Pronotum and mesoscutum weakly and transversely imbricate; medial sclerite propodeum weakly
imbricate; scutellum with 4 setae and 1 or 2 campaniform sensilla; medial propodeal sclerite rounded, process on
medial sclerite rounded or pointed apically. Fore wing without discal seta, fore wing length:width 3.4-3.9, fore
wing LMS:fore wing width 1.4-2.0, marginal vein length:stigmal vein length 2.1-3.1, marginal vein with five
dorsal and one ventral setae, seta M1 absent, seta M3 length:marginal vein length 0.47—0.66, apical end of costal
cell at seta M2 or proximal to it. Hind wing with subparallel margins, length:width 7.0-10.6; hind wing width:fore
wing width 0.32-0.48; hind wing LMS:hind wing width 3.00-4.56. Mesofemur with one long and one short spine
on posteroapical margin, mesotibial spur with 3—5 teeth, mesotibial spur length:basitarsus length 0.63—0.89,
basitarsus length:mesotibia length 0.40—0.54.
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FIGURES 37-42. Signiphora bennetti n. sp.: 37, fore wing, female (BMNH(E) 991101); 38, venation of fore wing (BMNH(E)
990253); 39, hind wing, female (BMNH(E) 991101); 40, venation of hind wing (BMNH(E) 990253); 41, middle leg, female
(BMNH(E) 990253); 42, Mt8 of metasoma, female (BMNH(E) 990257).

Metasoma. Mtl weakly bilobed to bilobed with medial portion rounded, Mtl length:Mt2 length 0.5-1.0;
ovipositor with anterior margin lying under Mt3—Mt4; ovipositor length:metasoma length 0.43—1.0; ovipositor
sheath length:ovipositor length 0.14-0.24; Ms3—Ms6 with anterior projections of medium length; Ms6 in posterior
1/4 of metasoma and with 6 setae; Mt8 with anterodorsal margin with broadly rounded medial incision, Mt8 with
anterior margins lateral to medial incision slightly convex, with lateral margins anterior to medial portion.

Male. Length, anterior margin of pronotum to epiproct apex, 0.51-0.55 mm (n=4). Coloration and sculpture as
described for females, clava length:scape length 1.23-1.61; scape slightly expanded (L/W about 3.6); genitalia
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normal for flavopalliata group, with digitus bearing one very short apical denticle and one seta at its midpoint;
digitus length approximately 3x its width; Ms8 transverse with a short, triangular process at midpoint of anterior
margin.

FIGURES 43-48. Signiphora bennetti n. sp.: 43, female habitus (BMNH(E) 990253); 44, mesosoma of female (BMNH(E)
990257); 45, metasoma of female (BMNH(E) 990257); 46, male habitus (BMNH(E) 991095); 47, male genitalia (BMNH(E)
991095); 48, Ms8 of metasoma, male.

Discussion. The minute, scattered punctations on the frons and vertex are quite apparent on the type specimens
and other Neotropical material, but less apparent on specimens collected in the USA.

Type material. HOLOTYPE ©: in Canada balsam (UFES 144.462), BRAZIL, SAO PAULO, Araras, coll.
F.D. Bennett, XI-1981, ex female Melanaspis smilacis (Comstock) on sugar cane. Deposited at UFES.
PARATYPES: 4 @, 1 & in balsam with data as holotype except ex: 3" stage nymph or male pupa, same host
[BMNH(E) 991096, BMNH(E) 991097, BMNH(E) 991099, BMNH(E) 991100, BMNH(E) 991101]; 3 2,2 & in
balsam: BRAZIL, SAO PAULO, Sta. Rosa de Viterbo, coll. F.D. Bennett, XI-XII-1981, endoparasite of mature
Melanaspis smilacis on sugar cane [BMNH(E) 991091-991095], 1 specimen (sex not clear), card mounted:
BRAZIL, xii.1981, F.D. Bennett, ex: Melanaspis smilacis [ BMNH(E) 1038864]; 14 specimens (sex not clear) on 4
card mounts: BRAZIL, Amalia, xii.1982, F.D. Bennett, ex: Melanaspis smilacis on sugarcane [UFES 144.463 (2
specimens on one card); BMNH(E) 1038866—1038868]. Paratypes deposited in UFES, MZUSP, TAMU, USNM,
CNC, and BMNH, with permission of BMNH(E).
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Other material examined. ARGENTINA: Buenos Aires: 1 &, 3 @, (MLPA). BAHAMAS: 4 @, UCRC
ENT 299622 (UCR); CNCHYMEN 122353-122355 (CNC). BRAZIL: Santa Catarina: 2 &, BMNH(E) 990316—
990317 (BMNH). COSTA RICA: 1 2, CNCHYMEN 122502 (CNC). CUBA: 1| mixed series, 2 9, USNM ENT
763131-763133 (USNM). ECUADOR: 1 2, TAMU-ENTO X0609367 (TAMU). ECUADOR: Galapagos: 2 ¢,
TAMU-ENTO X0424932, X0609366 (TAMU). MEXICO: Michoacan: 1 ¢, TAMU-ENTO X0424861 (TAMU).
PUERTO RICO: 2 @, USNM ENT 763129-763130 (USNM). TRINIDAD AND TOBAGO: 12 sex unknown,
12 Q, CNCHYMEN 122356-122359, 122516, 122538, 122656-122666 (CNC); BMNH(E) 990253, 990254,
990255, 990256, 990257, 990315, 990322 (BMNH). USA: Florida: 1 &, CNCHYMEN 122463 (CNC). USA:
Massachusetts: 1 €, USNM ENT 763140 (USNM). USA: New Jersey: 2 mixed series, 1 sex unknown. USNM
ENT 763138, 763141-763142 (USNM). USA: New York: 1 ¢, USNM ENT 763139 (USNM). USA:
Pennsylvania: 2 J, 1 ©, USNM ENT 763135-763137 (USNM). USA: District of Columbia: 1 &, USNM ENT
763134 (USNM).

Biology. Dr. Fred Bennett kindly furnished an unpublished CIBC report (Bennett 1981) that contains details on
the biology of this species on Melanaspis smilacis (Diaspididae) on sugar cane in Brazil. The following is
paraphrased from the report. The larvae of this species develop as gregarious or solitary endoparasitoids.
Oviposition probably occurs in all host stages except crawlers. Single individuals are reared from smaller scales but
7 or 8 individuals are reared from mature females. Most development takes place internally but larvae frequently
(but not always) emerge from the host body at some point and feed externally until development is completed.
Pupation occurs within the scale cover. Numerous M. smilacis were dissected, but no evidence of hyperparasitic
development was noted. Signiphora bennetti was the most common parasitoid found in M. smilacis on sugar cane
at Araras and Sta. Rosa de Viterbo, Sao Paulo State, Brazil, with rates of parasitization exceeding 50% at the latter
locality. Records from the Nearctic material include the following Diaspididae: Hemiberlesia oxycoccus
(Woglum); Melanaspis obscura (Comstock); and Pseudaulacaspis pentagona Targioni Tozzetti Comstockaspis
perniciosa (Comstock) and Aspidiella sacchari (Comstock).

Etymology. The species is named for Dr. Fred Bennett, renowned collector and biological control specialist
who collected the type series and provided extensive information on its biology.

Signiphora biloba Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act: 1EFO1CF3-4D89-4E2F-9258-B5318ADAS2E2
Figures 49-60

Diagnosis. Mt1 shape unique and distinctive, consisting mostly of two widely separated lateral lobes (Fig. 58);
female sternites with distinctive shape of anterior projections: those on Ms6 are of normal length, but those on
Ms3-MsS5 are quite short. The small mandibles with very short teeth are also diagnostic. Other diagnostic features,
in combination with the above, are a fore wing without discal seta and marginal vein with at least seta M1 absent,
sometimes also M1 and M2. This is also one of the smallest species of Signiphora.

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.34-0.36 mm (n=5). Head
mostly pale tan with distinct dark band at clypeus. Pronotum and anterior half of mesoscutum brown, posterior half
of mesoscutum and metanotum pale yellow, propodeum slightly darker (tan); Mt1-Mt4 brown, remainder of
metasoma pale yellow. Antenna entirely pale tan. Fore wing with normal coloration for flavopalliata group, with
infuscated area extending just beyond stigma vein and two hyaline areas at wing base.

Head. Vertex and frons weakly imbricate, with a few scattered punctations. Mandible with two very short
teeth, the ducts not visible in slide mounts and apparently not well developed. Pedicel length:scape length 0.59—
0.70; 3 anelli, second anellus 1.3-3.0 the length of first, third anellus 2.67—4.0 the length of first, clava length:scape
length 1.22—1.43.

Mesosoma. Mesoscutum and medial sclerite of propodeum transversely imbricate. Scutellum with 4 setae and
2 campaniform sensilla, medial propodeal sclerite rounded, process on medial sclerite narrowly rounded. Fore
wing without discal seta, length:width 3.9—4.2, fore wing LMS:fore wing width 2.1; marginal vein length:stigmal
vein length 1.2—1.7; marginal vein with 4 or 5 dorsal and no ventral setae; M1 or M1 and M2 without setae; seta
M3 length:marginal vein length 0.8—1.0, apical end of costal cell at M2 or M3. Hind wing with margins parallel,
hind wing length:width 14.7; hind wing width:fore wing width 0.25; hind wing LMS:hind wing width 6.67.
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Mesofemur with 1 long spine and usually 1 short spine on posteroapical margin about ¥4—1/5 length of long spine,
mesotibial spur with 2 or 3 teeth; mesotibial spur length:basitarsus length 1.06—1.07; basitarsus:mesotibia length
0.40-0.42.

FIGURES 49-52. Signiphora biloba n. sp.: 49, head (TAMU-ENTO X0616378); 50, female antenna (TAMU-ENTO
X0616380); 51, mandibles (TAMU-ENTO X0616380); 52, middle leg, female (TAMU-ENTO X0616381).

Metasoma. Mtl shape distinctive, consisting of two widely separated lobes; Mt1 length:Mt2 length subequal
or Mtl slightly longer than Mt2; ovipositor with anterior-most portion lying under Mt3-Mt5; ovipositor
length:metasoma length 0.54—0.77; ovipositor sheath length:ovipositor length 0.18-0.23; Ms3—Ms6 with anterior
projections distinctive, those on Ms6 long but those on Ms3-Ms5 very short; Ms6 in posterior Ya—posterior Y4—1/5
of metasoma and with 6-9 setae; Mt8 with anterodorsal margin apparently transverse with broad medial incision,
but not clear in specimens examined.

Male. Unknown.

Discussion. Unfortunately, the shape of Ms8 is not clear in any of the specimens available. A series of five
specimens mounted in balsam (Guatemala, Cocales, coll. E.J. Hambleton, 16.v.1965, ex: Odonaspis Leonardi sp.)
appears to be this species, but the specimens are in poor condition. So far as can be determined in this series, Mtl
has the distinctive bilobed shape of this species but the lobes are a bit wider and closer together than in the type
series. In addition, the anterior projects on Ms3—Ms6 are longer than in the type series.

Type material. HOLOTYPE 9: slide-mounted in balsam (TAMU-ENTO X0616380) “Ithaca, N.Y. March
’25”. Deposited in CUIC. PARATYPES: Four @ mounted in balsam, same data (TAMU-ENTO X0616378—
X0616379 and X0616381-X0616382); two additional paratype ¢ in balsam, apparently from the same rearing,
collected Ithaca, N.Y., March 19, 1925, reared from Diaspis boisduvalli (Signoret) on Cattleya by Grace Griswold,
USNM ENT 00763155 and USNM ENT 00763156. Paratypes deposited at CUIC, USNM, CNC, BMNH and
TAMU.
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Other material examined. GUATEMALA: 5 @, USNM ENT 763150-763154 (USNM).
Biology. The type series was reared from Diaspis boisduvalli on Cattleya.
Etymology. The species name refers to the distinctive shape of Mtl. It is to be treated as an adjective.

FIGURES 53-56. Signiphora biloba n. sp.: 53, fore wing, female (TAMU-ENTO X0616380); 54, venation of fore wing
(TAMU-ENTO X0616379); 55, hind wing, female (USNM ENT 763154); 56, venation of hind wing (USNM ENT 763154).

Signiphora borinquensis Quezada, DeBach, and Rosen, 1973
Figures 61-76
http://eol.org/pages/855963

Signiphora borinquensis Quezada, DeBach, and Rosen 1973: 549. Female.
urn:lsid:zoobank.org:act:E372B413-3B12-4D22-8F86-85E2F 1884352

Diagnosis. Scutellum with 4 setae; Mt8 with anterodorsal margin transverse, without a medial incision; antennal
clava of uniform color or only weakly dusky in apical 1/6-1/8, Mtl strongly bilobed with medial portion
transverse; Mtl length:Mt2 length 1.0-2.0; fore wing marginal vein without seta M1 (but see discussion).

The species is most similar to S. flavella and S. lutea. It can be distinguished from the former by the fewer
number of setae on the scutellum and the absence of seta M1 on the fore wing marginal vein (rarely absent in
flavella); and from the latter by the transverse anterior margin of Mt8 without a medial incision.

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.53-0.67 mm (n=9). Vertex dull
orange frons, face, and gena orange-tan. Antennal clava uniformly pale brown or slightly dusky in distal 1/8—1/6,
pedicel and scape pale tan. Pronotum uniformly pale brown or pale yellow in lateral third, anterior 1/3—1/2
mesoscutum pale brown, posterior 2/3—1/2 mesoscutum through propodeum pale yellow or tan. Medial sclerite
propodeum slightly lighter than lateral sclerites. Mt1-Mt3 and anterior 1/2 or medial 2/3 of Mt4 pale brown, Mt5
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and anterior 1/2 of Mt6 pale yellow, Mt6 with posterior 1/2 or posterolateral margins pale brown, Mt7 pale yellow.
Mt8, epiproct, and ovipositor sheaths dusky brown. Fore wing infuscated from base to distal end stigmal vein with
normal hyaline areas at wing base.

FIGURES 57-60. Signiphora biloba n. sp.: 57, female habitus (TAMU-ENTO X0616380); 58, mesosoma of female (TAMU-
ENTO X0616379); 59, metasoma of female (TAMU-ENTO X0616380); 60, Mt8 of metasoma, female (TAMU-ENTO
X0616830).

Head. Mandibular ducts enlarged apically; pedicel length:scape length 0.63—0.70; 3 anelli, second anellus
twice length of first, third anellus 3x length of first, clava length:scape length 1.50—-1.79; vertex finely and
transversely striate with 4 longitudinal rows of minute punctations.

Mesosoma. Pronotum and mesoscutum transversely imbricate, scutellum through medial sclerite of
propodeum weakly imbricate; scutellum with 4 setae and 2 campaniform sensilla; medial propodeal sclerite
rounded, process on medial sclerite rounded to narrowly rounded apically. Fore wing length:width 3.2-3.7; fore
wing LMS:fore wing width 1.4-1.7; marginal vein length:stigmal vein length 1.8-2.2; marginal vein most
commonly with 5 dorsal setae and without ventral setae; seta M1 absent, but occasionally present; marginal vein
commonly with aberrant setal patterns (see discussion); seta M3 length:marginal vein length 0.50—0.69; apical end
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of costal cell between setae M2 and M3 or at seta M2. Hind wing with subparallel margins, hind wing length:width
7.2-11.0; hind wing width:fore wing width 0.30-0.50; hind wing LMS:hind wing width 3.00-5.00. Mesofemur
with one long spine and one short spine in posteroapical margin; mesotibial spur with 3 or 4 teeth; mesotibial spur
length:basitarsus length 0.82—1.00; basitarsus length:mesotibia length 0.24-0.50.

Metasoma. Mt1 strongly bilobed with medial portion transverse; Mtl length:Mt2 length 1.0-2.0; ovipositor
with anterior-most margin lying under Mt3—Mt5; ovipositor length:metasoma length 0.43-0.55; ovipositor sheath
length:ovipositor length 0.19-0.25; Ms3—Ms6 with anterior projections short to medium in length; Ms6 in posterior
1/4 metasoma and with 8 setae; Mt8 with anterodorsal margin transverse, without a medial emargination, although
the lateral portions may be broadly rounded and produced slightly to the medial portion.

FIGURES 61-64. Signiphora borinquensis: 61, head (UCRC ENT 33001, holotype female); 62, female antenna (UCRC ENT
33001, holotype female); 63, mandibles (UCRC ENT 33001, holotype female); 64, male antenna (TAMU-ENTO X0460286).

Male. Length, anterior margin of pronotum to epiproct apex, 0.37-0.50 mm (n=6); clava length:scape length
1.3-1.7. As described for female except antennal clava uniformly pale tan or pale brown, pedicel and scape pale
tan. Pronotum uniformly pale brown or pale yellow in lateral thirds, anterior 1/3—1/2 mesoscutum pale brown,
posterior 2/3—1/2 mesoscutum to propodeum pale yellow or tan. Propodeum with medial sclerite slightly lighter
than lateral sclerites. Mt1-Mt4 or Mt5 pale brown, Mt5 and anterior 1/2 of Mt6 pale yellow, posterior 1/2 or
posterolateral margins of Mt6 pale brown, Mt7 pale yellow but with a pair of dusky brown spots on either side of
midline. Genitalia normal for flavopalliata group, digitus about 3x as long as wide and with a single short denticle
at apex, and a single seta just apical of midpoint, digitus with apical 1/3 darker than proximal portion. Ms8 a broad,
transverse strip, with posteromedial 1/3 bearing a shallow, concave emargination.

Type material. HOLOTYPE 9 [examined]: in balsam, UCRC ENT 300001, CALIFORNIA, Riverside Co.,
Riverside, from laboratory culture, Division of Biological Control, U.C. Riverside (UCR).

Other material examined. MEXICO: Guerrero: 3 @, 4 &, TAMU-ENTO X0460285-X0460291 (TAMU).

SIGNIPHORA FLAVOPALLIATA SPECIES GROUP Zootaxa 4315 (1) © 2017 Magnolia Press - 27



MEXICO: Michoacan: 5 9, 1 sex unknown, 2 &, TAMU-ENTO X0460283, X0460284, X0424894-X0424899
(TAMU). PUERTO RICO: 2 2, 1 &, 2 mixed series. TAMU-ENTO X0616328, X0616329 (FSCA); UCRC ENT
299196, 299198, 299215 (UCR). USA: California: 20 ¢, 3 mixed series. UCRC ENT 299191-299195, 299197,
299199299214 (UCR); USNM ENT 763013 (USNM).

FIGURES 65-70. Signiphora borinquensis: 65, fore wing, female (UCRC ENT 33001, holotype female); 66, venation of fore
wing (UCRC ENT 33001, holotype female); 67, hind wing, female (UCRC ENT 33001, holotype female); 68, venation of hind
wing (UCRC ENT 33001, holotype female); 69, middle leg, female (UCRC ENT 33001, holotype female); 70, Mt8 of
metasoma, female (TAMU-ENTO X0460288); (Mt8 = eighth metasomal tergum).

Discussion. This species was completely described by Quezada et al. (1973) and their publication can be
consulted for additional details. In the large number of laboratory-reared specimens many individuals were noted
with aberrant setation of the fore wing marginal vein. Approximately 80% of the specimens have a normal pattern
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with seta M1 absent or with seta M1 occasionally present. Almost 20% of the specimens have setaec M1 and M2
absent, or extra setae on the anterior or posterior margin of the marginal vein, or in the middle of the marginal vein.
Female specimens in the series from Michoacan, Mexico are very light in coloration, with most of the body pale
yellow.

Biology. Quezada et al. (1973) studied the biology of this species in detail, and the following is abstracted from
their report. Signiphora borinquensis is a uniparental, primary parasitoid of Diaspididae. Viable male progeny was
produced by females that received a heat treatment as pupae. The eggs of this species are laid internally in female
scales, the 1st and 2nd instar larvae develop as endoparasitoids but the 3rd and 4th instar larvae develop as external
parasitoids.

FIGURES 71-76. Signiphora borinquensis: 71, female habitus (UCRC ENT 33001, holotype female); 72, mesosoma of
female (UCRC ENT 33001, holotype female); 73, metasoma of female (UCRC ENT 33001, holotype female); 74, male habitus
(TAMU-ENTO X0460286); 75, male genitalia (TAMU-ENTO X0460288); 76, Ms8 of metasoma, male.

Signiphora brachyptera Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:1CE3F5CF-F695-4C99-8CA3-FD50A 0696945
Figures 77-92

Diagnosis. The following combination of features is diagnostic for females: fore wing without discal seta; fore
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wing marginal vein without seta M1 and without ventral seta; Mt1 strongly bilobed with medial portion transverse;
body entirely brown except for lighter metanotum. Males of this species can be easily recognized by the reduced
fore and hind wings.

This species is most similar to S. bennetti, but can easily be distinguished from the latter by the shape of Mtl
and the lack of the ventral seta on the fore wing marginal vein (S. bennetti has one ventral seta on the fore wing
marginal vein).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.63-0.77 mm (n=3). Vertex,
frons, face, and gena brown antenna uniformly light brown pronotum, mesoscutum, and scutellum brown,
metanotum light brown, propodeum including medial sclerite and metasoma brown, fore wing infuscated from
base to distal end stigmal vein with usual hyaline areas at wing base.

Head. Mandible with two teeth, mandibular ducts enlarged apically. Pedicel length:scape length 0.68-0.82; 3
anelli, the second 1.5-2.0xlength of the first, the third 2.5x length of the first, clava length:scape length 1.70-1.89,
vertex and frons finely and transversely striate, with 4 longitudinal rows minute punctations.

Mesosoma. Pronotum and mesoscutum transversely imbricate, scutellum and metanotum weakly imbricate,
medial sclerite of propodeum imbricate. Scutellum with 6 setae and 1 or no campaniform sensilla, medial
propodeal sclerite rounded, process on medial sclerite rounded apically. Fore wing without discal seta, length:width
3.2; fore wing LMS:fore wing width 1.3—1.5; marginal vein length:stigmal vein length 2.2-2.3; marginal vein with
5 dorsal setae and no ventral setae; seta M1 absent; seta M3 length:marginal vein length 0.35-0.37; apical end of
costal cell at seta M2-M3; hind wing with subparallel margins; length:width 7.4-10.0; hind wing width:fore wing
width 0.32-0.40; hind wing LMS:hind wing width 3.00—4.14. Mesofemur with one long spine on posteroapical
margin; mesotibial spur with 5 teeth; mesotibial spur length:basitarsus length 0.69-0.75; basitarsus
length:mesotibia length 0.50-0.53.

FIGURES 77-80. Signiphora brachyptera n. sp.: 77, head (BMNH(E) 990226); 78, female antenna (BMNH(E) 990226); 79,
mandibles (BMNH(E) 990226); 80, male antenna (BMNH(E) 990223).
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FIGURES 81-86. Signiphora brachyptera n. sp.: 81, fore wing, female (USNM ENT 763124); 82, venation of fore wing
(USNM ENT 763124); 83, hind wing, female (USNM ENT 763124); 84, venation of hind wing (USNM ENT 763124); 85,
middle leg, female (BMNH(E) 990223); 86, Mt8 of metasoma, female (BMNH(E) 990226).

Metasoma. Mt1 strongly bilobed with medial portion transverse, Mt1 length:Mt2 length 1.0; ovipositor with
anterior-most margin lying under Mt3—Mt4; ovipositor length:metasoma length 0.47—0.55; ovipositor sheath
length:ovipositor length 0.20-0.23; Ms3—Ms6 with anterior projections short; Ms6 in posterior 1/4 of metasoma
and with 6-8 setae; Mt8 with anterodorsal margin transverse, without a medial incision.

Male. Length, anterior margin of pronotum to epiproct apex, 0.80 mm (n=1). As described for female except
clava length:scape length 1.36, fore wing brachypterous, length:width 2.4. Genitalia normal for flavopalliata
group, digitus with one denticle at apex; digitus with apical 1/4 and entire medial surface appearing sclerotized, the
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remaining portions appearing almost membranous; digitus length approximately 3x its width; Ms8 weakly
crescent-shaped, about 6x as wide as long.

Discussion. This species is the first case of brachyptery reported in Signiphoridae.

Type material. HOLOTYPE 2: in balsam (BMNH(E) 990226); PERU, Cuzco, Urubamba, 2900 m, coll. C.
and M. Vardy, 9.viii.1971, BM 1971-345, bred August from Baccharis with Coccids. Holotype deposited in
BMNH. PARATYPES: 3 ¢, 1 & in balsam (BMNH(E) 990313, BMNH(E) 990223-990225, 5 @, 3 & point-
mounted (BMNH(E) 1038778-1038785); data as holotype. Paratypes deposited in CNC, BMNH, TAMU, with
permission of BMNH(E).

Other material examined. URUGUAY: USNM ENT 763124 (1 @, USNM).

Biology. Nothing is known of the biology of this species beyond the data on the type specimens, which
indicate that the specimens were reared from an unidentified Coccidae (Hemiptera).

Etymology. The species name refers to the brachypterous wings in the male. It is an adjective.

5

FIGURES 87-92. Signiphora brachyptera n. sp.: 87, female habitus (BMNH(E) 990226); 88, mesosoma of female
(BMNH(E) 990226); 89, metasoma of female (BMNH(E) 990226); 90, male habitus (BMNH(E) 990223); 91, male genitalia
(BMNH(E) 990223); 92, Ms8 of metasoma, male (BMNH(E) 990223); (Ms8 = eighth metasomal sternum, male).
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Signiphora coquilletti Ashmead, 1900
Figures 93-108
http://eol.org/pages/855961

Signiphora coquilletti Ashmead, 1900: 412. Female.
urn:lsid:zoobank.org:act:308069C3-C2A6-4899-849B-17568C1DA68F

Thysanus coquilletti: Peck (1951).

Signiphora coquilletti: Rozanov (1965).

Diagnosis. Fore wing marginal vein with seta M1; scutellum with 4 setae; antennal clava uniformly tan or light
brown; Mt8 with anterodorsal margin with a rounded medial incision; Mt1 length:Mt2 length generally 0.50.

This species is very similar to S. aleyrodis and the two species are difficult to differentiate on the basis of
structural characters or coloration. Unique biological traits of S. coquilletti are summarized below. This species is
known to occur in California and Baja California, whereas S. aleyrodis has been collected from the remainder of
Mexico, the West Indies, and the southeastern USA. Signiphora coquilletti is uniparental (males are very rare);
whereas S. aleyrodis is biparental (males are common). The short Mtl of S. coquilletti (Mt1 length:Mt2 length
typically 0.50) is characteristic; although specimens of S. aleyrodis with Mt1:Mt2 in this range have been observed
they typically have a longer Mt2 (Mt1:Mt2 = 1.00). The antennal clava of S. coquilletti is slightly longer than that
of S. aleyrodis, the ratio of clava length to scape length is from 1.52—1.82 in female S. coquilletti and 1.15-1.75 in
female S. aleyrodis.

FIGURES 93-96. Signiphora coquilletti: 93, head (UCR 299253); 94, female antenna (UCR 299253); 95, mandibles (UCR
299253); 96, male antenna (UCR 299228).
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FIGURES 97-102. Signiphora coquilletti: 97, fore wing, female (UCR 299293); 98, venation of fore wing (UCR 299293); 99,
hind wing, female (UCR 299293); 100, venation of hind wing (UCRC ENT 299293); 101, middle leg, female (UCR 299315);
102, Mt8 of metasoma, female (TAMU-ENTO 0460295).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.46—0.70 mm (n=19). Vertex
and frons orange—brown, gena pale yellow. Antenna pale tan to brown. Pronotum brown or yellow in lateral 1/8—1/
6 of its width. Mesoscutum brown in anterior 1/3—3/4, the posterior 2/3—1/4 and the remainder of mesosoma pale
yellow to orange-yellow. Mtl yellow or brown in posterior 1/2. Mt2—-Mt4 brown to dark brown, occasionally Mt4
lighter brown. Mt5 and Mt6 yellow to orange yellow, rarely light brown. Mt7 yellow, orange/yellow, or dusky
brown in medial and posterior 1/2. Mt8, epiproct, ovipositor sheaths, and often the apical 1/4 of lateral plates of
ovipositor dusky brown. Fore wing infuscated from wing base to distal end stigmal vein with the normal hyaline
areas in the basal area.
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FIGURES 103-108. Signiphora coquilletti: 103, female habitus (URC 299230); 104, mesosoma of female (TAMU-ENTO
X0460297); 105, metasoma of female (TAMU-ENTO X0460297); 106, male habitus (UCR 299228); 107, male genitalia (UCR
299228); 108, Ms8 of metasoma, male (UCRC ENT 299228).

Head. Mandibular ducts enlarged apically; pedicel length:scape length 0.64-0.77; 3 anelli, second anellus 1.5—
2.0x the length of first, third anellus 2—4x the length of first; clava length:scape length 1.52—1.82; vertex and frons
transversely striate with 4 longitudinal rows of minute punctations.

Mesosoma. Pronotum and mesoscutum transversely imbricate; scutellum, metanotum and medial sclerite of
propodeum weakly imbricate. Scutellum with 4 medial setae and 2 campaniform sensilla; medial propodeal sclerite
rounded, process on medial sclerite rounded or pointed apically. Fore wing length:width 2.9-3.7, fore wing
LMS:width 1.3—1.6; marginal vein length:stigmal vein length 2.2-3.3; marginal vein with 6 dorsal setae and
without ventral setae; seta M3 length:marginal vein length 0.45-0.64; apical end of costal cell at seta M1-M2.
Hind wing with subparallel margins, its length:width 6.2-9.2; hind wing width:fore wing width 0.36—0.47; hind
wing LMS:hind wing width 2.29-3.75. Mesofemur with 1 long spine and 1 short spine in posteroapical margin;
mesotibial spur with 5—7 teeth (occasionally 4); mesotibial spur length:basitarsus length 0.83—1.00; basitarsus
length:mesotibia length 0.56—0.68.

Metasoma. Mtl bilobed with medial portion transverse, Mtl length:Mt2 length 0.5-1.0, (see discussion);
ovipositor with anterior-most portion lying under propodeum—Mt4; ovipositor length:metasoma length 0.55-0.84;
ovipositor sheath length:ovipositor length 0.25-0.28; Ms3—Ms6 with anterior projections medium to long; Ms6 in
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posterior 1/4 metasoma and with 7 or 8 setae; Mt8 with anterodorsal margin with a rounded or v-shaped medial
emargination; Mt8 with margins lateral to medial emargination slightly convex, occasionally with lateral ends
produced forward.

Male. Length, anterior margin of pronotum to epiproct apex, 0.43-0.52 mm (n=6). As described for female
except: metasoma with apex yellow or orange/yellow, not dusky brown as in females, Mt1 bilobed with medial
portion transverse or occasionally rounded, Mt1 length:Mt2 length 0.25-0.50 (see discussion); fore wing marginal
vein rarely without seta M1; hind wing length:width 7.2-10.7; hind wing LMS:hind wing width 3.00-4.33.
Genitalia normal for flavopalliata group, digitus with one apical denticle and one seta at its midpoint; digitus
length approximately twice its width; MS8 a transverse strip, extending to cerci laterally.

Type material. HOLOTYPE ¢ [examined]: in balsam, USNM Type 4857, coll. 4-X-1887, ex Aleurodes [sic,
likely Aleyrodes] on Quercus agrifolia. Girault (1913) stated concerning this specimen: "probably reared in
California by Coquillett (judging from the name, label, slide, and date).", and gave the type locality as "California
(originally San Gabriel?)".

Other material examined. MEXICO: Baja California Norte: 16 9, UCRC ENT 299252, 299259, 299297
299310 (UCR). MEXICO: Baja California Sur: 1 £, 4 @, UCRC ENT 299253-299255, 299312-299313 (UCR).
MEXICO: Morelos: 1 @, USNM ENT 763018 (USNM). MEXICO: Querétaro: 1 @, UCRC ENT 299256
(UCR). USA: California: 4 &, 72 © UCRC ENT 299216-299219, 299221-299251, 299257-299258, 299260~
299268, 299270299296 (UCR); INHS 72.514 (INHS); TAMU-ENTO X0460292, X0460293 (TAMU); USNM
ENT 763014, 763020 (USNM); 1 host material UCRC ENT 299220. USA: Delaware: 2 ©, USNM ENT 763019,
763021 (USNM). USA: Florida: 15 @, UCRC ENT 299311, 299314-299325 (UCR); USNM ENT 763015-
763016 (USNM). USA: Texas: 9 @, TAMU-ENTO X0460294-X0460302 (TAMU). Country not specified: 1 ¢,
UCRC ENT 299269 (UCR).

Discussion. Although the range of the Mt1: Mt2 ratio is 0.5-1.0 in females and 0.33—1.0 in males, in the great
majority of specimens examined the ratio is 0.50 in both sexes. A series collected by M. Rose at Loreto, Baja
California Sur, (XI-1971, ex: ?Tetraleurodes mori (Quaintance) on Mexican guava, 3 Q in Hoyer's) appears also to
be S. coquilletti but is very close to S. aleyrodis.

Biology. Signiphora coquilletti is a uniparental hyperparasitoid of a variety of whitefly through Encarsia
Forster spp. and Eretmocerus spp. (Aphelinidae) and through Amitus spp. (Platygastridae). The few recorded
rearings from armored scale are probably erroneous. Woolley & Vet (1981) observed that females of S. coquilletti
would not oviposit in whitefly pupae unless the hosts contained prepupae or pupae of primary parasitoids. These
authors described the unusual oviposition behavior of this species, in which the female deposits a fine silk-like web
over the host whitefly pupa after oviposition. This behavior is not known to occur in other Signiphora spp. Males
are very infrequently collected and unmated female S. coquilletti are capable of producing viable female progeny.
However, JBW observed that males collected in the Riverside area readily mated with females in the laboratory.
Copulation occurred after a brief courtship during which the males mounted the females and antennated the
females' antennae and vertex. Following copulation, several mated females were dissected in saline, and active
sperm were observed in the spermatheca.

Signiphora curepensis Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:43A7E3C1-20A9-42B2-A9A7-3F32F4052E58
Figures 109124

Diagnosis. Fore wing with discal seta; mesoscutum with 2 or 4 setae; scutellum with 5 or 6 setae; Mt1 with medial
portion rounded; propodeum and metasoma uniformly brown; Mt8 in female with anterodorsal margin with a
rounded, medial incision; Ms8 in male with an anteromedial projection and anterior and posterior margins concave.

The seta on the axilla is short (less than length of the scutellum) compared to S. flavopalliata and S. fax
(generally subequal to or more than the length of scutellum). The dorsal spines on the mesotibia are shorter (length
distal spine:length mesotibia 0.26—0.36) than in S. flavopalliata females (0.48—0.60) or S. fax females (0.43-0.52).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.62—0.71 mm (n=5). Vertex and
frons light brown, face and gena slightly lighter brown, antenna uniformly pale brown. Pronotum and mesoscutum
(except posterolateral corners) light brown (dark brown, almost black in card-mounted specimens); scutellum and
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metanotum very pale tan (yellow in card mounts); propodeum including medial sclerite and metasoma light brown
to apex (dark brown to black in card-mounts); medial sclerite of propodeum sometimes slightly lighter brown than
lateral sclerites, Mt8, epiproct and ovipositor sheaths often darker brown than Mtl through Mt7. Fore wing
infuscated from base to distal end stigmal vein with usual hyaline areas at wing base.

FIGURES 109-112. Signiphora curepensis n. sp.: 109, head (BMNH(E) 990282); 110, female antenna (BMNH(E) 990282);
111, mandibles (BMNH(E) 990282); 112, male antenna (BMNH(E) 990273).

Head. Vertex and frons finely and transversely striate with four longitudinal rows of minute punctations.
Mandible bidentate, mandibular ducts enlarged apically. Pedicel length:scape length 0.59—0.70; 3 anelli, second
anellus 2.0-3.0x length of first, third anellus 3.0—4.0 length of first; clava length:scape length 1.44—1.60.

Mesosoma. Pronotum and mesoscutum transversely imbricate, propodeum with medial sclerite weakly
imbricate. Scutellum with 5 or 6 setae and 2 campaniform sensilla; medial propodeal sclerite rounded, process on
medial sclerite rounded. Fore wing with discal seta, length:width 2.9-3.5; fore wing LMS:fore wing width 1.2-1.5;
marginal vein length:stigmal length 2.4-3.1; marginal vein with 6 dorsal and 0 or 1 ventral setae; seta M3
length:marginal vein length 0.39-0.65; apical end of costal cell at seta M2 to seta M3. Hind wing margins
subparallel, hind wing length:width 6.0—7.0; hind wing width:fore wing width 0.40-0.50; hind wing LMS:hind
wing width 2.44-3.00. Mesofemur with one long and one short spine on posteroapical margin, mesotibial spur with
4 or 5 teeth; mesotibial spur length:basitarsus length 0.70-0.87, basitarsus length:mesotibia length 0.46-0.50.

Metasoma. Mt bilobed with medial portion rounded; Mt1 length:Mt2 length 1.0-2.0, ovipositor with anterior-
most portion lying under Mt2-Mt4; ovipositor length:metasoma length 0.49—0.73; ovipositor sheath:ovipositor
length 0.18-0.22; Ms3—Ms6 with anterior projections of medium length; Ms6 in posterior 1/4 of metasoma and
with 6 setae; Mt8 with anterodorsal margin with a deep, rounded, medial incision, margins lateral to medial
incision rounded and produced anteriorly.

Male. Length, anterior margin of pronotum to epiproct apex, 0.43-0.51 mm (n=4). As described for female
except clava length:scape length 1.38—1.57. Genitalia normal for flavopalliata group, digitus with one apical
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denticle and one seta at its midpoint; digitus length approximately twice its width; Ms8 with posterior margin
broadly concave, anterior margin pointed medially and broadly concave lateral to anteromedial point; Ms8
length:width approximately 0.33.

Discussion. Specimens of both sexes examined from Trinidad have four setae on the mesoscutum, all other
species in the flavopalliata group have 2 setae on the mesoscutum. The number of setae on the scutellum is
apparently quite variable and ranges from 4-8 in females and 46 in males. A single female specimen collected by
Plaumann, Nova Teutonia, Brazil, 1.vii.1944 (BMNH(E) 990320) generally fits the concept of this species, except
that the dorsal spines on the mesotibiae are longer.

FIGURES 113-118. Signiphora curepensis n. sp.: 113, fore wing, female (BMNH(E) 990282); 114, venation of fore wing
(BMNH(E) 990282); 115, hind wing, female (BMNH(E) 990282); 116, venation of hind wing (BMNH(E) 990282); 117,
middle leg, female (BMNH(E) 990278); 118, Mt8 of metasoma, female (BMNH(E) 990282).
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FIGURES 119-124. Signiphora curepensis n. sp.: 119, female habitus (BMNH(E) 990282); 120, mesosoma of female
(BMNH(E) 990282); 121, metasoma of female (BMNH(E) 990282); 122, male habitus (BMNH(E) 990281); 123, male
genitalia (BMNH(E) 990286); 124, Ms8 of metasoma, male (BMNH(E) 990286).

Type material. HOLOTYPE @: in balsam, (BMNH(E) 990282); BRAZIL, SANTA CATARINA, Nova
Teutonia, coll. F. Plaumann, 23.xi.1949, BM 1957-341. Holotype deposited in BMNH. PARATYPES: 8 ¢ and 5
J in balsam and 16 specimens on cards (sex not clear) data as holotype except some collected 17.xi.1949,
20.xi.1949, 21.xi.1949, or 30.xi.1949 [BMNH(E) 990273-990281 and BMNH(E) 990283-990286, BMNH(E)
1038877—1038892]. Paratypes deposited in BMNH, USNM, TAMU, MZUSP, UFES, with permission of
BMNH(E).

Other material examined. BRAZIL: Santa Catarina: 1 @, BMNH(E) 990320 (BMNH). MEXICO:
Quintana Roo: 1 @, CIBE 01-0204-003 (UANL). TRINIDAD AND TOBAGO: 2 4, 12 9, CNCHYMEN
122365-122378 (CNC).

Biology. Unknown.

Etymology. Named after Curepe, Trinidad, locality of one of longer series of specimens.
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Signiphora dozieri Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act: 1F1EF78B-272D-41C0-97A8-ED4F0860744C
Figures 125-136

Diagnosis. Fore wing with discal seta; Mt8 with anterodorsal margin in female transverse, without a medial
incision; Mtl bilobed with medial portion rounded; propodeum including medial sclerite always as dark as
metasoma.

The species is most similar to S. falcata and S. flavopalliata. It may be distinguished from both by the pale
meso- and metatibia in S. dozieri and from S. falcata by the entirely dark color of the propodeum (medial sclerite
usually lighter in S. falcata).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.29-0.55 mm (n=12). Vertex,
frons, face, and gena light brown, orange—brown, or pale tan, occiput entirely dusky brown, antenna uniformly pale
tan or pale brown with clava often slightly darker in distal 1/3 (see discussion). Pronotum in medial 1/3 and
anterior ¥4—2/3 mesoscutum brown, remainder of mesoscutum, scutellum, and metanotum yellow or pale yellow.
Propodeum, including medial sclerite, and metasoma brown; Mt8, epiproct and ovipositor sheaths dusky. Legs
including mesotibia and metatibia pale, although metatibia often with dorsoproximal 1/2 dusky (see discussion).
Fore wing infuscated from base to distal end stigmal vein with usual hyaline areas at wing base.

Head. Vertex and frons finely and transversely striate with four longitudinal rows of minute punctations.
Mandible bidentate, mandibular ducts enlarged apically, pedicel length:scape length 0.61-0.78; 3 anelli, second
anellus 1.5-2.0x length of first anellus, third anellus 2.0-3.0x length of first anellus; clava length:scape length
1.24-1.72.

FIGURES 125-128. Signiphora dozeri n. sp.: 125, head (TAMU-ENTO X0828063); 126, female antenna (TAMU-ENTO
X0828063); 127, mandibles (TAMU-ENTO X0828063); 128, middle leg (USNM ENT 763149).
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FIGURES 129-132. Signiphora dozeri n. sp.: 129, fore wing, female (TAMU-ENTO X0828062); 130, venation of fore wing
(TAMU-ENTO X0828062); 131, hind wing, female (TAMU-ENTO X0828062); 132, venation of hind wing (TAMU-ENTO
X0828062).

Mesosoma. Pronotum, mesoscutum and scutellum transversely imbricate, medial sclerite propodeum weakly
imbricate. Scutellum with 4 setae and 2 campaniform sensilla, medial propodeal sclerite rounded, process on
medial sclerite rounded or narrowly rounded apically. Fore wing with discal seta, length:width 3.1-3.7; fore wing
LMS:width 1.3-1.9; marginal vein length:stigmal vein length 2.3-2.9; marginal vein with 6 dorsal and 0-2 ventral
setae; seta M3 length:marginal vein length 0.45-0.55; apical end of costal cell from between setae M1 and M2 to
seta M3. Hind wing margins subparallel, hind wing length:width 7.0-8.8; hind wing width:fore wing width 0.36—
0.45; hind wing LMS:hind wing width 2.80—4.00. Mesofemur with one long and one short spine on posteroapical
margin, mesotibial spur with 4-6 teeth; mesotibial spur length:basitarsus length 0.87-1.07; basitarsus
length:mesotibia length 0.52—0.70.

Metasoma. Mt1 bilobed with medial portion rounded; Mt1 length:Mt2 length1.0-3.0; ovipositor with anterior-
most portion lying under Mt2-Mt4; ovipositor length:metasoma length 0.54-0.71; ovipositor sheath
length:ovipositor length 0.19-0.24; Ms3—Ms6 with anterior projections short to medium; Ms6 in posterior 1/4 of
metasoma and with 6 setae; Mt8 with anterodorsal margin transverse, without a medial incision.

Male. Unknown, despite the large number of specimens in various collections.

Discussion. The specimens from Brazil (USNM ENT 299599-299600) have the distal 1/3 of the antennal
clava slightly darker than the proximal 2/3 and a dusky patch on the dorsoproximal 1/2 of the metatibia. Other
specimens examined have a uniformly tan or pale brown antennal clava and a uniformly pale metatibia. The two
specimens from Mexico, Chiapas (UCRC ENT 299620 and 299621) have darker mesotibia and metatibia than
other specimens, but otherwise fit the diagnosis of this species.

Type material. HOLOTYPE ¢: in balsam (USNM ENT 00763149); HAITI, Damien, coll. H.L. Dozier,
13.iii.1931, reared from Howardia biclavis (Comstock) material on ornamental shrub. Holotype deposited in
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USNM. PARATYPES: @ in balsam (USNM ENT HAITI, Damien 00763147); Puerto Rico, Mayaguez, ex: scale
on Cassia nodosa, 6-5-1937, H.K. Plank, P.R. 2020. 14 © in Hoyers mounted on two slides (UCRC ENT 299602
and UCRC ENT 299603); Clarendon, Jamaica, W.I., 28.ii.1968, coll. L.W. van Whervin, host purple, green (soft
scale). 10 @ in balsam (TAMU-ENTO X0828054-X0828063) and 11 @ in Hoyers (8 slides, TAMU-ENTO
X0828046-X0828053). Paratypes deposited in USNM, BMNH; TAMU, CNC, UCR.

Other material examined. BRAZIL: Rio de Janeiro: 2 @, UCRC ENT 299599-299600 (UCR). HAITTI: 1
Q, USNM ENT 763148 (USNM). MEXICO: Chiapas: 2 @, UCRC ENT 299620-299621 (UCR). MEXICO:
Tamaulipas: 1 @, TAMU-ENTO X0424833 (TAMU). PUERTO RICO: 3 9@, TAMU-ENTO X0852827,
X0852825, X0852826 (FSCA). TRINIDAD AND TOBAGO: 2 @, UCRC ENT 299601 (UCR); BMNH(E)
990287 (BMNH). UK: CAYMAN ISLANDS: 1 ¢, TAMU-ENTO X0852769 (FSCA). USA: Florida: 7 ¢,
TAMU-ENTO X0852817-X0852824 (FSCA).

FIGURES 133-136. Signiphora dozeri n. sp.: 133, female habitus (TAMU-ENTO X0828046); 134, mesosoma of female
(TAMU-ENTO X0828047); 135, metasoma of female (TAMU-ENTO X0828047); 136, Mt8 of metasoma, female (TAMU-
ENTO X0828046).
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Biology. This species is apparently strongly uniparental, and it appears to be a hyperparasitoid of armored
scales. Paul DeBach's notes on the series from Brazil indicate that this species develops as an internal, likely
hyperparasitoid of Diaspididae. Mike Rose made a series of slide-mounts of host remains and dissections of
parasitoids from hosts from the material collection by Fred Bennett on Parlatoria ziziphi (Lucas) in Florida
(deposited in TAMU). These preparations clearly indicated that this species was developing as a hyperparasitoid on
Encarsia. Although the Encarsia sp. was developing as an internal parasitoid, Rose’s careful dissections indicate
that Signiphora dozieri completes development as an external parasitoid, a type of development known to occur in
other species of Signiphora developing in armored scales (Woolley 1990). Records of this species from whitefly or
soft scales are presumably due to rearing from samples mixed with armored scales.

Etymology. Named after the entomologist Herbert L. Dozier, who reared the holotype from material collected
in Haiti, and who also collected many other valuable specimens of Signiphoridae and other parasitoids from the
Caribbean and southern USA, almost always reared from identified host material.

Signiphora ehleri Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:8D3D07AE-AD38-4D66-805B-950786505813
Figures 137-152

Diagnosis. Fore wing with discal seta; female Mt8 with rounded medial incision; lateral regions of female Mt4—
Mt8 with a group of at least 5 or 6 robust setae on each side; mesotibial spur usually with 6-8 teeth; propodeum
with medial sclerite same color as lateral sclerites.

FIGURES 137-140. Signiphora ehleri n. sp.: 137, head (TAMU-ENTO X0828072); 138, female antenna (TAMU-ENTO
X0828072); 139, mandibles (TAMU-ENTO X0828072); 140, male antenna (TAMU-ENTO X0828068).
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FIGURES 141-146. Signiphora ehleri n. sp.: 141, fore wing, female (TAMU-ENTO X0828072); 142, venation of fore wing
(TAMU-ENTO X0828074); 143, hind wing, female (TAMU-ENTO X0828074); 144, venation of hind wing (TAMU-ENTO
X0828074); 145, middle leg, female (TAMU-ENTO X0828077); 146, Mt8 of metasoma, female (TAMU-ENTO X0828073);
(DS = discal seta, fore wing).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.69—0.79 mm (n==8). Head and
antenna brown. Pronotum and mesoscutum brown, scutellum and metanotum lighter, propodeum to apex of
metasoma dark brown. All femora and tibiae brown, tarsi white. Fore wing infuscated to apex of stigma vein, with
two hyaline areas at base.

Head. Sculpture and punctation vertex and frons minutely but transversely imbricate, with approximately 30
scattered punctations. Mandible with two teeth, mandibular ducts enlarged apically. Pedicel length:scape length
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0.73-0.78; 3 anelli, second anellus 1.5-2.0x length of first, third anellus 2.0-2.8x length of first, clava length:scape
length 1.60—1.66.

Mesosoma. Mesoscutum and medial sclerite of propodeum transversely imbricate. Scutellum with 4-7 setae
and 2 campaniform sensilla; medial propodeal sclerite rounded, process on medial sclerite narrowly rounded. Fore
wing with discal seta, length:width 2.8-3.0; fore wing LMS:width 0.97-1.17; marginal vein length:stigmal vein
length 2.9—4.2; marginal vein with 6 dorsal and 0-2 ventral setae; seta M3 length:marginal vein length 0.48-0.75;
apical end of costal cell at M3 or between M2 and M3. Hind wing margins parallel; hind wing length:width 5.3—
7.1; hind wing width:fore wing width 0.38-0.52; hind wing LMS:hind wing width 1.6-2.3. Mesofemur with one
long spine and a second one approximately ¥4—1/5 as long on posteroapical margin; mesotibial spur with 5-9 teeth
(usually 6 or more); mesotibial spur length:basitarsus length 0.75—1.0; basitarsus length:mesotibia length 0.52—
0.62.

FIGURES 147-152. Signiphora ehleri n. sp.: 147, female habitus (TAMU-ENTO X0852833); 148, mesosoma of female
(TAMU-ENTO X0852833); 149, metasoma of female (TAMU-ENTO X0852833); 150, male habitus (TAMU-ENTO
X0852833); 151, male genitalia (TAMU-ENTO X0828069); 152, Ms8 of metasoma, male (TAMU-ENTO X0828069).

Metasoma. Mtl rounded medially; Mtl length:Mt2 length 0.48-0.65; ovipositor with anterior-most portion
lying under Mt3, sometimes Mt2; ovipositor length:metasoma length 0.64-0.75; ovipositor sheath
length:ovipositor length 0.19-0.35; Ms3—Ms6 with anterior projections medium in length; Ms6 in posterior 1/3—1/
4 of metasoma and with 68 setae; Mt8 with anterodorsal margin with rounded, medial incision.
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Male. Length, anterior margin of pronotum to epiproct apex, 0.45-0.48 mm (n=12). As described for females
except medial portion of propodeum distinctly lighter than lateral portions; clava length:scape length 1.46—1.49;
mesotibial spur with 4 or 5 teeth. Genitalia normal for flavopalliata group, length:width of digitus 2.6-3.3; digitus
with one small denticle at apex and no setae; Ms8 transverse but with pointed, anteromedial margin.

Discussion. Most of the known specimens were reared by Les Ehler from Melanaspis obscura on pecan twigs
in Austin, TX, either in the field or in quarantine at Texas A&M University. Two specimens were reared by Fred
Bennett from Caenohomolopoda shikokuensis (Tachikawa) (Hymenoptera: Encyrtidae) in Froggattiella penicillata
(Green) (Diaspididae) on Bambusa multiplex, Mariana, FL. A single female specimen from Nova Teutonia, Brazil
is far outside the range of the other specimens, but clearly fits the diagnosis for this species.

Type material. HOLOTYPE 2: in balsam (TAMU-ENTO X0828077); “TX: Travis Co., Austin, 31.v.1987,
L.E. Ehler, UCD 87-4, ex: pecan twigs infested with Melanaspis obscura”. Holotype deposited at TAMU.
PARATYPES: 13 © and two , data as holotype or as follows: “College Stn. Tex. June 1983, LEE, UCD 83-3, ex:
pecan twigs infested with Melanaspis obscura (in quarantine)”, TAMU-ENTO X0828068—X0828078 and UC
BME 0092781-0092785. Paratypes deposited at UCD, USNM, BMNH; TAMU.

Other material examined. BRAZIL: Santa Catarina: 1 @, BMNH(E) 990319 (BMNH). USA: Florida: 1
Q, TAMU-ENTO X0852833 (FSCA).

Biology. The rearing by Fred Bennett in Florida clearly indicates this species as a secondary parasitoid of
armored scales, and the rearings by Ehler are possibly consistent with that, as the record is “reared from pecan
twigs infested with Melanaspis obscura”.

Etymology. The species is named after the late Prof. Les Ehler, UC Davis professor of entomology and
biocontrol specialist, who collected the type series and most of the available material as part of a study on
parasitoids of Melanaspis obscura.

FIGURES 153-156. Signiphora ensifera n. sp.: 153, head (BMNH(E) 990243); 154, female antenna (BMNH(E) 990243);
155, mandibles (BMNH(E) 990243); 156, middle leg, female (BMNH(E) 990243).
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Signiphora ensifera Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:8F5F342F-1471-447F-B832-56 AC359DBEB9
Figures 153—164

Diagnosis. Ovipositor and ovipositor sheaths very long, exerted approximately 1/3x length of the metasoma, fore
wing with a discal seta, pedicel long relative to scape and clava, medial sclerite of the propodeum yellow,
contrasting with the brown lateral sclerites, and Mt8 transverse and thick.

Signiphora ensifera is most similar to S. renuncula as both species share a discal seta in the fore wing and
elongate ovipositors, but it can be distinguished from S. renuncula by the transversely striate sculpture on the
vertex (minutely reticulate in S. renuncula); a bilobed Mtl with medial portion rounded (bilobed with medial
portion transverse in S. renuncula); and Mt8 lacking medial incision (rounded medial incision in S. renuncula).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.57-0.74 mm (n=3). Coloration
based on specimens cleared and mounted in Canada balsam. Head pale yellow with pale brown on occiput, scape
pale tan, remainder of antenna uniformly tan or light brown. Medial 1/3 of pronotum and anterior 1/3 of
mesonotum brown, remainder of mesosoma and medial propodeal sclerite pale yellow, lateral sclerites of
propodeum and entire metasoma, including ovipositor sheaths, brown. Fore wing infuscated from base to apex of
stigma vein, two hyaline areas under submarginal vein, infuscation even under marginal vein.

Head. Vertex and frons very finely and transversely imbricate, with a few scattered punctations. Mandible with
two teeth, mandibular ducts enlarged apically. Pedicel length:scape length 0.80-0.86; 3 anelli, second anellus 2.0—
2.5x the length of first, third anellus 2.5-3.5x the length of first; clava length:scape length 0.74—1.83.

FIGURES 157-160. Signiphora ensifera n. sp.: 157, fore wing, female (BMNH(E) 990243); 158, venation of fore wing
(BMNH(E) 990243); 159, hind wing, female (BMNH(E) 990243); 160, venation of hind wing (BMNH(E) 990243).
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FIGURES 161-164. Signiphora ensifera n. sp.: 161, female habitus (BMNH(E) 990243); 162, mesosoma of female
(BMNH(E) 990243); 163, metasoma of female (BMNH(E) 990243); 164, Mt8 of metasoma, female (BMNH(E) 990243).

Mesosoma. Pronotum, mesonotum, scutellum and medial sclerite of propodeum finely and transversely
imbricate. Scutellum with 4 setae and 2 campaniform sensilla; medial propodeal sclerite rounded, process on
medial sclerite narrowly rounded. Fore wing with discal seta, length:width 3.4-3.5; fore wing LMS:width 2.5-2.6;
marginal vein:stigmal vein 2.8; marginal vein with 6 dorsal and 0-2 ventral setae; seta M3 length:marginal vein
length 0.48-0.65, apical end of costal cell at seta M2 or between seta M2 and M3. Hind wing margins subparallel,
hind wing length:width 7.0-7.7; hind wing width:fore wing width 0.45-0.48; hind wing LMS:hind wing width
2.5-2.6. Mesofemur with one long and one short spine on posteroapical margin, mesotibial spur with 67 teeth,
mesotibial spur:basitarsus 0.91-1.0, basitarsus:mesotibia 0.71-0.74.

Metasoma. Mt1 bilobed with medial portion rounded or almost transverse, length Mtl:length Mt2 1.0-3.0;
anterior-most portion of ovipositor lying under propodeum or Mtl; ovipositor length:metasoma length 1.2-1.3;
ovipositor sheaths:ovipositor 0.32-0.38; Ms3—Ms6 with anterior projections medium to long; Ms6 at midpoint or
between midpoint and % length metasoma and with 6 long setae, Mt8 with anterodorsal margin absolutely
transverse, Mt8 relatively wide.

Male. Unknown.

Discussion. Four female specimens from St. Vincent, W.I. reared by F. Bennett from an unidentified scale
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(BMNH(E) 990323) may belong to this species as the ovipositor is fully the length of the metasoma, but the
ovipositor sheaths are not as elongate and exerted as in the type series. The specimens are in poor condition and
many of the other diagnostic features cannot be observed.

Type material. HOLOTYPE ¢: mounted in balsam (BMNH(E) 990243); Brazil, Nova Teutonia, 18.v.1943,
F. Plaumann, B.M. 1957-341. Deposited in BMNH. PARATYPES: two 9, same data as holotype except
19.xii.1943 and 19.v.1943, BMNH(E) 990244 and BMNH(E) 990245. Paratypes deposited in BMNH and TAMU,
with permission of BMNH(E).

Biology is unknown for this species.

Etymology. From Latin ensifer = sword, referring to the long ovipositor characteristic of this species. The
species name is an adjective.

Signiphora falcata Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:BD539FB9-19C1-428B-9978-9EA710A 12545
Figures 165-180

Signiphora endophragmata Blanchard in Blanchard (1938: 27) (nomen nudum).

Diagnosis. The male genitalia with the characteristic long denticle on the digitus is distinctive for this species and
unique in the flavopalliata group. The following combination of features is also diagnostic: discal seta present on
fore wing; anterodorsal margin of Mt8 in females transverse, without a medial incision; Ms8 in males a transverse
strip, without an anterior process. This species is most similar to S. dozieri, S. fax, and S. flavopalliata. 1t may be
distinguished from S. dozieri by the pale meso- and metatibia in S. dozieri (tan to brown in S. falcata) and by the
entirely dark color of the propodeum in S. dozieri (medial sclerite usually lighter than lateral sclerites in S. falcata).
In both S. fax and S. flavopalliata Mt8 bears a medial anterior incision, and in S. fax, Ms8 has a pointed
anteromedial projection.

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.36-0.46 mm (n=3). Vertex,
frons, face and gena brown, clypeus dark brown, antenna uniformly pale tan. Pronotum and mesoscutum brown or
lateral thirds of pronotum and posterior 1/2 of mesoscutum pale tan, scutellum and metanotum pale tan, propodeum
excluding medial sclerite brown, medial sclerite of propodeum light brown or pale tan with posteromedial patch
extending from halfway to entirely to anterior margin. Metasoma brown to apex, Mt5 through Mt7 sometimes
lighter than preceding terga. Protibia, mesotibia, metatibia, profemur, mesofemur and metafemur dusky tan to
brown. Fore wing infuscated from base to just beyond apex marginal vein, with two hyaline areas: just under
submarginal vein and in basal fourth of wing at trailing edge.

Head. Vertex and frons finely and transversely striate with four longitudinal rows of minute punctations.
Mandible bidentate, often with a short dorsal truncation, mandibular ducts enlarged apically. Pedicel length:scape
length 0.82-0.94; 3 anelli, second anellus 2.0x length of first, third anellus 2.5-3.0x length of first; clava
length:scape length 1.59—-1.69.

Mesosoma. Pronotum and mesoscutum transversely imbricate; scutellum, metanotum, and medial sclerite of
propodeum weakly so. Scutellum with 4 setae and 1 or 2 campaniform sensilla, medial propodeal sclerite rounded,
process on medial sclerite rounded or pointed apically. Fore wing with discal seta, length:width 2.9-3.2, fore wing
LMS:width 1.3-1.7; marginal vein length:stigmal vein length 2.4-2.8; marginal vein with 6 dorsal and 0 or 1
ventral setae; seta M3 length:marginal vein 0.56-0.96; apical end of costal cell between seta M1 to M3. Hind wing
margins subparallel, hind wing length:width 7.0-9.3; hind wing width:fore wing width 0.33-0.36; hind wing
LMS:hind wing width 3.20—4.00. Mesofemur with one long and one short spine on posteroapical margin;
mesotibial spur with 5 or 6 teeth; mesotibial spur length:basitarsus length 0.94—1.12; basitarsus length:mesotibia
length 0.49-0.55.

Metasoma. Mt1 strongly bilobed with medial portion transverse or rounded and weakly reticulate in transverse
medial portion between the lateral lobes; Mtl length:Mt2 length 2.0-3.0, ovipositor with anterior-most portion
lying under Mt2-Mt3; ovipositor length:metasoma length 0.67-0.84; ovipositor sheath length:ovipositor length
0.22-0.25; Ms3—Ms6 with anterior projections of medium length; Ms6 in posterior 1/4 of metasoma and with 6
setae; Mt8 with anterodorsal margin transverse, without a medial incision, but with lateral portions broadly
rounded and produced very slightly anterior to medial portion.
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Male. Length, anterior margin of pronotum to epiproct apex, 0.35—0.65 mm (n=8). As described for females
except femora and tibiae of all legs brown to dark brown, Mt5-Mt7 not lighter than preceding terga, clava
length:scape length 1.39-1.71. Male genitalia distinctive (Fig. 179); digitus with one long apical denticle, the
apical denticle subequal in length to the digitus, digitus noticeably more sclerotized in its distal 1/3 and with one
seta just proximal to the insertion of the apical denticle; Ms8 difficult to observe, apparently a very thin transverse
strip, without an anteromedial projection, fused to posterior margin of Ms7 (Fig. 180).

FIGURES 165-168. Signiphora falcata n. sp.: 165, head (TAMU-ENTO X0828031); 166, female antenna (TAMU-ENTO
X0828030); 167, mandibles (TAMU-ENTO X0828031); 168, male antenna (TAMU-ENTO X0828026).

Discussion. The holotype and paratypes from Weslaco, Texas and the male specimen from North Carolina
have 6 or 7 setae on the scutellum. The males and females from Monterrey, Mexico and El Salvador have 4 setae
on the scutellum. Mtl in the holotype and in one female from Monterrey, Mexico (USNM ENT 299588) is strongly
bilobed with the medial portion transverse, in other specimens Mtl is weakly bilobed or bilobed with the medial
portion rounded. No campaniform sensilla are evident on the scutellum of the holotype or paratypes, other
specimens examined have one or two campaniform sensilla on the scutellum. We examined a specimen from
Buenos Aires (Argentina); labeled as “co-tipo” of Signiphora endophragmata Blanchard, a nomen nudum used by
Blanchard (1938) but never formally published. It is clearly referable to this species. The locality for UCRC ENT
300234 is unclear, as the label states “Conception [sic], Misiones” in ink, in H. Compre’s handwriting, but there is
a note in pencil that says “Chile” in a different handwriting. We were unable to locate a matching locality. It may
actually refer to Concepcion de la Sierra, Misiones, Argentina.

Type material. HOLOTYPE J': in balsam (TAMU-ENTO X0828020), TEXAS, Hidalgo Co., Weslaco, coll.
P. Krauter, 24-X1-1981, beneath elytron of boll weevil, Anthonomus grandis Boheman, caught in pheromone trap.
Holotype deposited in TAMU. PARATYPES: 1 £ in balsam (TAMU-ENTO X0828021), data as holotype; 1 £ in
Hoyers, TEXAS, Brazos Co. College Station, colls. P. Wilkinson and J.B. Woolley, ex: diaspidid on hackberry; 4 ¢
and 6 & in balsam and 7 card-mounted specimens (sex not clear) (TAMU-ENTO X0828024, TAMU-ENTO
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X0828026-X0828036 and TAMU-ENTO X0855784-X0855790), Mexico, Michoacan, 28.5 miles S. Nueva Italia,
9.vii.1985, ex: armored scale; 1 £ and 1 Q in balsam (TAMU-ENTO X0828022-X0828023), Mexico, Guanajuato,
8.6 mi. N. Guanajuato, 5.vii.1985, ex: armored scale on ?Arctostaphylus; 1 @ and 2 & (UCRC ENT 299585—
299586, UCRC ENT 299588), Mexico, N.L., Monterrey, coll. DeBach, ex: Mycetaspis personata (Comstock) on
avocado; 1 @ and 1 & in balsam (UCRC ENT 299584), Mexico, N.L., Linares, 4.vii.1954, ex: Mycetaspis
personata on avocado; 1 & in balsam (UCRC ENT 300235), Brazil, Sao Paulo, Pintanqueiras [sic], P. DeBach,
dissected as internal ex: Pseudaonidia trilobitiformis (Green) on lemon, presumed secondary. Paratypes are
deposited in TAMU, UCR, CNC, UANL, USNM, and BMNH.

FIGURES 169-174. Signiphora falcata n. sp.: 169, fore wing, female (TAMU-ENTO X0852816); 170, venation of fore wing
(TAMU-ENTO X0852816); 171, hind wing, female (TAMU-ENTO X0852816); 172, venation of hind wing (TAMU-ENTO
X0852816); 173, middle leg, female (TAMU-ENTO X0852816); 174, Mt8 of metasoma, female (UCR 299588).

SIGNIPHORA FLAVOPALLIATA SPECIES GROUP Zootaxa 4315 (1) © 2017 Magnolia Press - 51




’f
y <—ad

179

FIGURES 175-180. Signiphora falcata n. sp.: 175, female habitus (UCRC ENT 299588); 176, mesosoma of female (UCRC
ENT 299588); 177, metasoma of female (UCRC ENT 299580); 178, male habitus (UCRC ENT 299585); 179, male genitalia
(UCRC ENT 299585); 180, Ms8 of metasoma, male (UCRC ENT 300235); (ad = apical denticles, male genitalia, Ms8 = eighth
metasomal sternum, males).

Other material examined. ARGENTINA: Buenos Aires: 1 slide, mixed series. (MLPA). ARGENTINA:
Tucuman: 1 @ and 1 &, SHYMO0001-SHYMO0002 (IFML). ARGENTINA: Misiones (?): 1 mixed series. UCRC
ENT 300234 (UCR). EL SALVADOR: 1 &, USNM ENT 763143 (USNM). USA: Florida: 1 ¢, TAMU-ENTO
X0852816 (TAMU). USA: North Carolina: 1 &, CNCHYMEN 122360 (CNC). USA: Texas: 1 &, USNM ENT
763144 (USNM).

Biology. The holotype and one paratype were found under the elytra of boll weevils by P. Krauter of Texas
A&M University, during a project in which the elytra of several thousand boll weevils were removed (R. Wharton
and J. Cate, personal communications). The boll weevils were caught in pheromone traps and killed and preserved
in formaldehyde until dissection. Both specimens were found in a similar position on the anterior region of the
metasoma, facing forwards. The significance of this phenomenon is unknown, but phoresy is suggested. No other
case of phoresy is known in Signiphoridae. Other records for this species (USNM ENT 299584-299588 and
USNM ENT 00674 143) indicate that this species is a parasitoid of armored scales. DeBach's notes on the specimen
from Brazil indicate that this male was dissected as an internal parasitoid (presumed hyperparasitoid) of
Pseudaonidia trilobitiformis (Diaspididae). The record from aphids (USNM ENT 00763144) is probably due to a
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mixed rearing sample. Finally, the label of UCRC ENT 300234 indicates that a male and female were reared from
a coccid killing a tung tree (Euphorbiaceae: Vernicia fordii (Hemsl.)), but a pencil addition indicates a rearing from
Aonidiella aurantii (Maskell).

Signiphora fax Girault, 1913
Figures 181-196
http://eol.org/pages/855957

Signiphora fax Girault, 1913: 223. Female.
urn:lsid:zoobank.org:act: CA2E39BE-0DOF-41E5-99D5-66970222F477

Thysanus insularis Dozier, 1933: 98. Female. NEW SYNONYMY
urn:lsid:zoobank.org:act:94B45CB8-2715-4CD3-9BAC-435A1F 108055

Signiphora insularis: Rozanov (1965).

Signiphora desantisi Blanchard in De Santis (1938: 240) (nomen nudum)

Signiphora flavopalliata desantisi De Santis, 1973: 148. Female. NEW SYNONYMY
urn:lsid:zoobank.org:act:9CF35B62-2067-4B26-BBE0-E9F25EE795C5

Diagnosis. Fore wing with discal seta; Mtl bilobed with medial portion rounded; scutellum with 4 setae; medial
sclerite of propodeum distinctly lighter in color than lateral sclerites (the difference in color is quite striking in
card-mounted or point-mounted specimens); Mt8 of female with a rounded medial incision; Ms8 of male with a
pointed anteromedial projection.

FIGURES 181-184. Signiphora fax: 181, head (MLPA 3839-4); 182, female antenna (MLPA 3839-7); 183, mandibles (MLPA
3839-4); 184, male antenna (BMNH(E) 990117).
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FIGURES 185-190. Signiphora fax: 185, fore wing, female (MLPA 3839-7); 186, venation of fore wing (USNM ENT 44818);
187, hind wing, female (BMNH(E) 990112); 188, venation of hind wing (BMNH(E) 990112); 189, middle leg, female
(BMNH(E) 990123); 190, Mt8 of metasoma, female (BMNH(E) 990107).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.32—0.65 mm (n=23). Vertex
and frons pale yellow to orange-brown (light brown in lectotype); face, gena and frontovertex yellow, tan or pale
brown (lectotype). Antenna pale brown with distal “—1/3 of antennal clava occasionally dusky brown.
Mesoscutum light brown to brown in anterior 1/3—% or entirely brown excepting posterolateral corners. Remainder
of mesoscutum, scutellum, metanotum and medial sclerite of propodeum pale yellow (slide-mounts) or bright
yellow (card-mounts). Lateral sclerites of propodeum and metasoma uniformly brown to apex; Mt4—Mt7 rarely
lighter in color than preceding terga; Mt8, epiproct and ovipositor sheaths dusky brown. Fore wing infuscated from
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base to approximately apex of stigmal vein, with hyaline areas below marginal vein and in basal area typical for
flavopalliata group.

Head. Mandible bidentate, mandibular ducts enlarged apically, pedicel length:scape length 0.59-0.88; 3 anelli,
second anellus 2—4x length of the first, third anellus 3—4x length of the first; clava length:scape length 1.35-1.76.
Vertex and frons finely, transversely striate or imbricate, with scattered minute punctations.

Mesosoma. Pronotum through propodeum with transversely imbricate sculpture, each cell with fine
longitudinal striations visible in good slide mounts at high magnification. Scutellum with 4 setae (occasionally 5 or
6) and 2 campaniform sensilla; medial propodeal sclerite rounded, process on medial sclerite rounded or narrowly
rounded apically. Fore wing with discal seta, 2.2-3.9x as long as wide; fore wing LMS:fore wing width 1.0-1.7;
marginal vein length:stigmal vein length 3.2-3.6, occasionally shorter; marginal vein with 6 dorsal and usually one
ventral setae (occasionally 2 ventral setae or ventral seta absent); seta M3 length:marginal vein length 0.43-0.81;
apical end of costal cell at seta M1 to M3. Hind wing with subparallel margins, 5.8-9.0x as long as wide, 0.31—
0.55x width of fore wing; hind wing LMS:hind wing width 2.17-3.75. Mesofemur with one long and one short
spine on posteroapical margin, mesotibial spur with 4-6 teeth, mesotibial spur length:basitarsus length 0.76—1.07,
basitarsus length:mesotibia length 0.50-0.74.

N
I
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FIGURES 191-196. Signiphora fax: 191, female habitus (TAMU-ENTO X0460312); 192, mesosoma of female (TAMU-

ENTO 0460311); 193, metasoma of female (BMNH(E) 990123); 194, male habitus (BMNH(E) 990106); 195, male genitalia
(BMNH(E) 990118); 196, Ms8 of metasoma, male (BMNH(E) 990105).
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Metasoma. Mt1 bilobed with medial portion rounded; Mt1 length:Mt2 length 1.0-3.0; ovipositor with anterior-
most margin lying under Mt1-Mt5; ovipositor length:metasoma length 0.49-0.84; ovipositor sheath of
ovipositor:ovipositor of ovipositor 0.18-0.27; Ms3—-Ms6 with anterior projections short to long; Ms6 in posterior 1/
4 of metasoma or between Y and Y2, and with 68 setae; Mt8 with anterodorsal margin transverse with a rounded,
medial incision.

Male. Length, anterior margin of pronotum to epiproct apex, 0.35-0.57 mm. As described for females except
antennal clava always uniformly pale brown; clava length:scape length 1.41-1.89. Genitalia normal for
flavopalliata group, digitus with one apical denticle and one seta at its midpoint, digitus approximately 2x as long
as wide; Ms8 transverse with a pointed anteromedial projection, or a broadly obtuse triangle with anteromedial
angle pointed.

Discussion. De Santis (1973) described S. flavopalliata desantisi, to provide a name for a nomen nudum
originally created by Blanchard, and subsequently cited by De Santis as a manuscript name (De Santis 1938, 1957,
1967). De Santis (1973) differentiated S. flavopalliata desantisi from the nominate subspecies by the light color on
the medial sclerite of the propodeum and the frons and vertex. However, the color and structural characteristics of
the types of S. flavopalliata desantisi are well within the range noted for S. fax. Six specimens reared by Dozier
from Aleurothrixus floccosus on Guayacum officinale at Sarthe, Haiti (USNM ENT 00763039-00763042 and
USNM ENT 00763034-00763038) are labeled as “paratypes” of “Thysanus guayaci”, which is an unpublished
manuscript name and therefore without nomenclatural standing. Two specimens in balsam (MLPA and IFML), ex:
Chrysomphalus paulistus Hemp. [now Acutaspis paulista (Hempel), on: olivo, 27.ix.1916, are labeled as “cotypes”
of “Signiphora pedicellata Blanchard”, which is another unpublished name.

Type material. Signiphora fax Girault—LECTOTYPE Q |[here designated]: in balsam (USNM Type
14205); West Indies, Grenada, Barbados, coll. D. Morris, 25-VII-1899, ex Chrysomphalus personatus [now
Mycetaspis personata] on nutmeg. The slide contains 6 Q; the @ specimen in the middle of the bottom row of 3
specimens (slide oriented with red USNM type label to right and data label to left) is designated lectotype and the
slide is labeled accordingly. PARALECTOTYPES: 5 Q, same slide as lectotype (USNM Type 14205); 3 © in
balsam (INHS 72.507) (INHS): Porto Rico [Puerto Rico], San Juan, coll. A. Busck, [-1899, ex Asp. personatus
[probably Aspidiotus personatus, now Mycetaspis personata], on guanabana, 45091, 4590. Signiphora insularis
Dozier—HOLOTYPE @ [examined]: in balsam (USNM Type 44818); HAITI, Damien, coll. H.L. Dozier, 27-1-
1930, ex Lepidosaphes alba [manioc scale, now Aonidomytilus albus (Cockerell)], in association with Aphytis
limonus (Rust) and Signiphora maculata. PARATYPES: 2 ¢ in balsam, HAITI, Damien, 29-1-1930, coll. H.L.
Dozier, reared from manioc scale (USNM ENT 00763033). Signiphora flavopalliata desantisi De Santis—
HOLOTYPE ¢ |[examined]: in balsam (MLPA 3839/1); [ARGENTINA], Bs. Aires [Buenos Aires], La Plata,
coll. Esquivel, V-1946. PARATYPES: 1 & in balsam (allotype) (MLPA 3839/2); ARGENTINA, [Buenos Aires],
La Plata, coll. L. De Santis, IX-1936, ex Protargionia larreae (Leonardi); 1 & in balsam (MLPA 3839/3)
[Argentina], Patagones, ex: Aspidiotus hederae (Bouché), on: olivo, D.S., 22.1938. 1 Q and 1 & in balsam, (MLPA
3839/7 and 3839/4); [ARGENTINA], Corrientes, ex: Chrysomphalus aonidum Linn., coll. Esquivel, ii.1947 and
x.1946. 1 & in balsam (MLPA 3839/10); [ARGENTINA], Prov. de Entre Rios, Concordia, coll. Banfi, 2.ii.1940. 1
J in balsam (MLPA 3839/6); [ARGENTINA, Corrientes] Gran Paz (Ctes), ex: Chrysomphalus aonidum, H. Esq.
v.1946. 2 specimens in balsam (MLPA 3839/8 and 3839/9); [ARGENTINA] Tucumén, (Prov. De Tucuman), col.
Teran 9.ix.56. 1 & in balsam (MLPA 3839/11); [ARGENTINA, Misiones], Cero-Cora (?), Miss., iii.1934, ex:
Coccus hesperidum, on: yerba mate.

Other material examined. ARGENTINA: Buenos Aires: 1 @, SHYMO0003 (IFML). 1 @, 1 & (MLPA).
ARGENTINA: Corrientes: 1 mixed series. UCRC ENT 299343 (UCR). ARGENTINA: La Rioja: 1 mixed
series. UCRC ENT 299329 (UCR). ARGENTINA: Mendoza: 1 @, 1 mixed series (MLPA). ARGENTINA:
Tucuman: 4 4, 11 ©, USNM ENT 763030 (USNM); UCRC ENT 299328 (UCR); TAMU-ENTO X0460303—
X0460313 (TAMU); 2 sex unknown. SHYM0004-SHYMO0005 (IFML). BRAZIL: Bahia: 1 mixed series. UCRC
ENT 299341 (UCR). BRAZIL: Pernambuco: 4 mixed series, | ¥, UCRC ENT 299335-299336, 299338-299340
(UCR). BRAZIL: Rio de Janeiro: 3 mixed series, 2 ¢, UCRC ENT 299326, 299334, 299337, 300240 (UCR);
UCRC ENT 299489 (UCR). BRAZIL: Santa Catarina: 9 sex unknown, 12 &, 12 @, BMNH(E) 1038919~
1038927, 990101-990124 (BMNH). BRAZIL: Sao Paulo: 2 sex unknown, 1 &, USNM ENT 763025, 763029
(USNM); UCRC ENT 299342 (UCR). CHILE: Tarapaca: 1 &, 1 @ (MLPA). GUYANA: 1 mixed series. UCRC
ENT 299327 (UCR). HAITI: 1 &, 9 Q, USNM ENT 763033-763042 (USNM). MEXICO: Mexico: 1 mixed
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series. USNM ENT 763028 (USNM). PERU: Arequipa: 1 mixed series. UCRC ENT 299333 (UCR). PERU: Ica:
2 mixed series, | Q, UCRC ENT 299330-299332 (UCR). PERU: Lima: 1 @, USNM ENT 763031 (USNM).
PUERTO RICO: 1 mixed series. USNM ENT 763024, 763027 (USNM). TRINIDAD & TOBAGO:
CNCHYMEN 122347-122348 (CNC). URUGUAY: Montevideo: 1 @, USNM ENT 763023 (USNM). USA:
Florida: 2 @, TAMU-ENTO X0852778, X0852779 (TAMU). USA: Georgia: 1 sex unknown. USNM ENT
763032 (USNM). USA: Hawaii: 1 @, TAMU-ENTO X0852780 (TAMU). USA: Texas: 1 &, USNM ENT 763022
(USNM).

Biology. Most of the records are from Diaspididae: Aonidomytilus espinosai (Porter); Aonidiella aurantii,
Aspidiotus spp., Chionaspis sp., Chrysomphalus spp., Hemiberlesia lataniae (Signoret); and Lepidosaphes beckii
(Newman). One series of males and females reared by Beingolea from Lepidosaphes beckii from the Chincha
Valley, Ica, Peru was apparently hyperparasitic through Aphytis lepidosaphes (Aphelinidae). Two females collected
by Parker from an armored scale on laurel or bay at Montevideo, Uruguay (USNM ENT 00763024) were suspected
hyperparasitoids. There is one record from an Aleyrodidae: Dozier reared 6 females and 3 males from
Aleurothrixus floccosus on Guayacum officinale at Sarthe, Haiti (USNM ENT 00763039-00763042 and USNM
ENT 00763034-00763038).

Signiphora flavella Girault, 1913
Figures 197-212
http://eol.org/pages/855954

Signiphora flavella Girault, 1913: 214. Female.
urn:lsid:zoobank.org:act:EF3BFAB6-7CCE-44A6-BE3D-C7326B2B5F 19

Signiphora basilica Girault, 1913: 215. Female.
urn:lsid:zoobank.org:act:2415DBS5SE-ABCE-4C3C-B7ED-0E294E5507CA

Signiphora euclidi Girault, 1935: 3. Female. NEW SYNONYMY
urn:lsid:zoobank.org:act:F263AE05-83ED-443C-A404-3E286A9C1841

Signiphora flava Girault, 1913: 213. Female. NEW SYNONYMY
urn:lsid:zoobank.org:act:73ASOAFE-7F26-4CA8-8492-CE593189DEFS5

Signiphora caridei Bréthes, 1914: 8. Female. NEW SYNONYMY
urn:lsid:zoobank.org:act:38881 A2F-1168-46FD-8FA1-14A76035EBOB

Signiphora thoreauini Girault, 1916: 41. Female. NEW SYNONYMY
urn:lsid:zoobank.org:act:9D229455-B423-49EC-8275-AD3A7272A0BB

Thysanus louisianae Dozier, 1933: 100. Male. NEW SYNONYMY
urn:lsid:zoobank.org:act:D60392F5-FB61-4B3E-89EC-87289659D931

Thysanus flavellus: Peck (1951).

Thysanus thoreauini: Peck (1951).

Signiphora flavella: Rozanov (1965).

Signiphora louisianae: Gordh (1979).

Signiphora thoreauini: Gordh (1979).

Diagnosis. Fore wing without discal seta, marginal vein with seta M1 present (rarely absent); Mt8 in female
transverse, without a medial emargination; body coloration variable but generally yellow, with or without brown
markings on meso- and metasoma; antennal clava commonly dusky brown in distal 1/4—1/3 or entirely dusky
brown. Many specimens have a characteristically long pedicel, although this is not always the case.

Signiphora flavella is most similar to S. aleyrodis, S. coquilletti and S. xanthographa; however, these species
are parasitoids of Aleyrodidae (S. flavella is a parasitoid of Diaspididae) and always have brown markings on the
mesosoma and metasoma, a uniformly tan or light brown antennal clava, and females have a rounded or v-shaped
medial emargination on Mt8. In addition, S. flavella lacks the distinct reticulate sculpture found on the vertex, frons
and mesoscutum of S. xanthographa. Signiphora flavella is also similar to S. perpauca, however the latter species
has a discal seta in the fore wing.

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.31-0.79 mm (n=51). Vertex
and frons orange—tan to light brown, face and gena yellow or pale tan, occipital margin ringed with a brown band,
clypeus dark brown. Pedicel, anelli and clava dusky brown, distinctly darker than scape or body, or clava yellow or
tan with distal 1/4—1/2 darker than proximal portion. Body coloration variable, most commonly body pale yellow
except posterior 1/3-2/3 of mesoscutum, scutellum, metanotum and propodeum (particularly the median sclerite)
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distinctly paler or lighter, almost white; Mt8, epiproct and ovipositor sheaths dusky brown; often more or less
extensively marked with brown or dusky as follows: pronotum and anterior 1/4-3/4 mesoscutum light brown, Mt1
yellow or light brown, Mt2 only, or Mt2 and Mt3, or Mt2-Mt4 brown, Mt6 often with brown spots laterally or
sometimes entirely dusky brown. Fore wing infuscated from base to below stigmal vein or beyond with hyaline
areas behind submarginal vein normal for flavopalliata group.

Head. Mandibular ducts enlarged apically. Pedicel length:scape length 0.33—0.86; 3 anelli, the second from
subequal to 3x length of first, the third 1.5-4.0x length of first; clava length:scape length 1.44—1.96. Vertex and
frons minutely and transversely striate, frons with 4 longitudinal rows of minute punctations.

Mesosoma. Pronotum and mesoscutum transversely imbricate. Scutellum, metanotum and medial sclerite of
propodeum imbricate or weakly so. Scutellum with 6 or 7 setae (rarely 4 or 5) and 2 campaniform sensilla; medial
propodeal sclerite rounded, process on medial sclerite rounded or pointed apically. Fore wing 2.9—4.1x as long as
wide; fore wing LMS:fore wing width 1.3-2.1; marginal vein 2.1-3.3x stigmal vein; marginal vein with 6 dorsal
setae and without ventral setae; seta M1 rarely absent (see discussion); seta M3 length:marginal vein length 0.43—
0.81; apical end of costal cell most commonly at seta M2 but may be from proximal to seta M2 to seta M3. Hind
wing with subparallel margins, 6.4—10.9x as long as wide, 0.28-0.50x fore wing width, fore wing LMS:fore wing
width 2.62—6.14. Mesofemur with 1 long spine and 1 short spine in posteroapical margin; mesotibial spur with 5-8
teeth, mesotibial spur length:basitarsus length 0.63—1.30; basitarsus length:mesotibia length 0.47-0.77.

Metasoma. Mt1 strongly bilobed with medial portion transverse or occasionally with medial portion rounded;
Mtl length:Mt2 length 0.5-3.0 (most commonly 0.5, see discussion). Ovipositor in dorsal view with anterior-most
portion under propodeum to Mt4; ovipositor length:metasoma length 0.45-0.95; ovipositor sheath
length:ovipositor length 0.15-0.30; Ms3—Ms6 with anterior projections short to long; Ms6 in posterior 1/4
metasoma and with 6-10 setae; Mt8 with transverse anterodorsal margin, without a medial emargination (Fig.
200).

FIGURES 197-200. Signiphora flavella: 197, head (BMNH(E) 990140); 198, female antenna (BMNH(E) 990140); 199,
mandibles (BMNH(E) 990140); 200, male antenna (BMNH(E) 990134).
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FIGURES 201-206. Signiphora flavella: 201, fore wing, female (BMNH(E) 990140); 202, venation of fore wing (UCRC ENT
299381); 203, hind wing, female (UCRC ENT 299381); 204, venation of hind wing (BMNH(E) 990153); 205, middle leg,
female (UCRC ENT 299346); 206, Mt8 of metasoma, female (BMNH(E) 990153).

Male. Length, anterior margin of pronotum to epiproct apex, 0.29—0.61 mm (n=8). As described for females
except the following. Male coloration highly variable: as in female but without the dusky brown area at apex of
metasoma. Clava length: scape length 1.40—1.79. Genitalia normal for flavopalliata group, digitus with 1 apical
denticle and 1 seta at its midpoint, length of digitus approximately 2x width. Ms8 a thin, transverse strip, extending
to cerci laterally.

Discussion. The species we treat as synonyms of S. flavella were described primarily on the basis of
differences in coloration. For example, S. basilica was distinguished primarily on the basis of lateral brown
markings on Mt6 (the type of S. basilica is from the same rearing as the types of S. flavella). Peck (1951)
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synonymized S. basilica with S. flavella and most authors (e.g. De Santis 1968; Gordh 1979) have followed this
interpretation. This particular color pattern is most common in material from Argentina and Brazil, but with one
possible exception, discussed below, we have no other evidence to indicate that it represents another species. In
fact, the range of coloration in long series of reared material from California, Argentina, Brazil, Israel and Greece
more than encompasses the patterns of coloration in the type specimens of S. basilica, S. flava, S. thoreauini, and S.
caridei. Signiphora louisianae was described from several male specimens. Although males of this species are not
common in North America, the structural features and coloration of Dozier's type specimens do not differ from that
noted in the male specimens from Argentina, Mexico and Peru. Signiphora euclidi was described from a single
female specimen in balsam. Although this is a new record for the species from Australia, S. euclidi appears to fall
well within the limits of S. flavella as here defined.

FIGURES 207-212. Signiphora flavella: 207, female habitus (USNM type 14195, holotype of flava Girault); 208, mesosoma
of female (BMNH(E) 990153); 209, metasoma of female (BMNH(E) 990153); 210, male habitus (BMNH(E) 990134); 211,
male genitalia (BMNH(E) 990144); 212, Ms8 of metasoma, male (BMNH(E) 990144).

However, two different series of specimens may represent cryptic species. First, specimens from certain
collections from four localities in Argentina [Buenos Aires, Saenz-Pefia, 20-1V-1976, coll. Rose, ex armored scale
on ivy, one @ in Hoyer's (UCRC ENT 299612); La Rioja, Aimogasta (Plaza), 30-XI-1968, coll. A. Teran, on olive
or ex Chrysomphalus on olive 8 © and 3 & in Hoyer's (SHYM0006 (IFML); UCRC ENT 299613); La Rioja,
Mazan, 17-X1-1978, coll. A. Teran, ex Acutaspis paulista on olive, 3 @ and 2 & in Hoyer's (SHYMO0007-
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SHYMO0008, IFML) Tucuman, Ticucho, 31-I111-1969, coll. Teran and Guyot, on leaves of Aspidosperma
quebracho-blanco Schltdl., 5 @ and 2 & in Hoyer's (SHYMO0009 (IFML); UCRC ENT 299614)] differ in minor but
consistent ways from S. flavella as here interpreted. Males are relatively common in these collections (7 out of 24)
but are rare in S. flavella. These specimens have short antennal clava (clava length:scape length 1.25-1.45 for
females and 1.00—1.31 for males) and 4 or occasionally 5 setae on the scutellum, but agree with S. flavella with
respect to other structural features. The coloration of the metasoma of females in these is consistent: Mt1 and Mt2
brown, Mt3—-Mt5 yellow, Mt6 yellow with brown lateral spots. As noted above, metasomal coloration in S. flavella
is quite variable but includes this pattern. We suspect that this material may represent a distinct species, but
additional collections from Argentina and biological or molecular information will be required to confirm this.
Second, many specimens in the long series from Nova Teutonia, Brazil, may represent another cryptic species.
Males are also common in these collections, and specimens in of both sexes the frons and vertex are darker than
typical S. flavella specimens, and the sculpture on the vertex is weakly but distinctly reticulate (transversely striate
in typical S. flavella). In addition, in these female specimens Mt8 is not transverse, but u-shaped and many
specimens have a distinct medial incision on Mt8. Mtl is bilobed with the medial portion either transverse or
rounded in the material examined from California, but in other material Mt is bilobed with the medial portion
rounded. Most specimens from California have 6 or 7 setae on the scutellum, but specimens from South America
typically have 4. The ratio Mtl length:Mt2 length is 1.0 in most specimens, rarely the ratio is 0.5 or from 2.0-3.0.
Seta M1 is absent from the marginal vein of the fore wing in some paralectotypes and from one fore wing of the
lectotype of S. flavella. Otherwise, 6 setae are generally present on the marginal vein of the fore wing in this
species.

Type material. Signiphora flavella Girault—LECTOTYPE @ [here designated]: in balsam, Florida,
Miami, coll. E.A. Bessey, bred 8-VI-1908, ex Aspidiotus lataniae [now H. lataniae] on Ochras sapota (sapodilla);
USNM Type 14196. PARALECTOTYPES: data as lectotype, 3 © in balsam on same slide, USNM Type 14196.
The specimen at the lower right (red USNM type labels to right) is here designated lectotype and the slide has been
labeled accordingly. Signiphora basilica Girault—HOLOTYPE Q [examined]: in balsam on slide with
lectotype and paralectotypes of S. flavella. Data as types of flavella (see above); USNM Type 14197. The specimen
that matches the original description of S. basilica is to the left and slightly above the lectotype of S. flavella (red
USNM type labels to right). Signiphora euclidi Girault—HOLOTYPE @ [examined]: in balsam, Indooroopilly,
Feb. 3, 1935, QM Holotype T.8826. As noted in Dahms (1983); Girault provided the following information in his
unpublished ms.: “The type was a single female taken from a window in forest country”. Signiphora flava
Girault—HOLOTYPE ¢ [examined]: in balsam, Peru, Lima, coll. C.H.T. [Townsend], with following data:
19203a, Nov. Gen. 2d, sp. 1, sec 31-09, T., USNM Type 14195. Signiphora thoreauini Girault—HOLOTYPE ¢
[examined]: in balsam, USNM Type 19209, California, Santa Barbara, coll. P.H. Timberlake, 14-XI-1911, ex
Aspidiotus hederae [now Aspidiotus nerii (Bouché)] on ivy, 14594c. Signiphora louisianae Dozier—
HOLOTYPE J [examined]: in balsam, USNM Type 44819, Louisiana, New Orleans, coll. H.L. Dozier, 12-I-
1932, ex Aspidiotus lataniae [now H. lataniae] or C. [Chrysomphalus] dictyospermi (Morgan) on oleander.
PARATYPES: 2 & in balsam, USNM Type 44819 (2 slides, one slide with holotype also); data as holotype. The
slide with the holotype and paratype is not marked to indicate which specimen is the holotype. Dozier's (1933)
description states only that the "type male and paratype male on single slide is deposited in the U.S. National
Museum collection." Both specimens on the slide agree with Dozier's description. Signiphora caridei Bréthes—
SYNTYPES |examined]: regarding material from which this species was described, Bréthes (1914) describes
female and male, and then states only: “Dr. Pedro Caride Massini, to whom I dedicate this species, has sent me in
the middle of winter a few branches of a palm tree attacked by Diaspis pentagona, from which | obtained more
specimens of this interesting wasp.” Dr. Luis De Santis (personal communication) kindly informed us that the
Brethes collection was conserved in the Museo Argentino de Ciencias Naturales Bernadino Rivadavia (MACN).
Following my request for the type(s) of this species, the MACN sent two slides. One bears three labels, as follows:
"S17", "S. caridei" on a red paper strip, and “S. caridei” written in ink on the slide and covered with transparent
tape. This slide has one female specimen mounted in Faure's or a similar medium, which has mostly dried out. The
specimen is crushed and in poor condition, although the body and head are present and in adequate condition to
allow observation of certain relevant details. This is one presumed female syntype. The other slide bears the
following labels: "S18", a red paper strip with no writing, and “S. caridei” written in ink on the slide and covered
with transparent tape, and "Museo Argentino de Ciencias Naturales, Signiphora caridei Br., 187, det. In'tulo
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Semisman [the latter not clear]." This slide contains one female, condition as above, but more badly dried out. This
specimen is a second syntype.

Other material examined. ALGERIA: Wilaya d'Alger: MHNG ENTO 00009849 (MHNG).
ARGENTINA: Buenos Aires: 1 @, UCRC ENT 299612 (UCR); 1 other (host material); UCRC ENT 299611
(UCR). ARGENTINA: La Rioja: 3 ¢, 1 &, SHYM0006-SHYMO0008 (IFML); UCRC ENT 299613 (UCR).
ARGENTINA: Salta: 1 Q, USNM ENT 763158 (USNM). ARGENTINA: Tucuman: 2 ¢, SHYM0009 (IFML);
UCRC ENT 299614 (UCR). AUSTRALIA: Queensland: 1 @, BMNH(E) 991087 (BMNH). BRAZIL:
Pernambuco: 1 @, UCRC ENT 299351 (UCR). BRAZIL: Rio de Janeiro: 2 ¢, UCRC ENT 299083, 299087
(UCR). BRAZIL: Santa Catarina: 43 Q, 10 sex unknown, 16 &, BMNH(E) 1038934-1038943, 990125-990152,
990154-990182, 991088 (BMNH); UCRC ENT 299088 (UCR). CHILE: 4 @, UCRC ENT 299077, 299079-
299081 (UCR). CHILE: Santiago: 1 @, UCRC ENT 299084 (UCR). CHILE: Valparaiso: 1 ¢, UCRC ENT
299078 (UCR). GREECE: 11 @, UCRC ENT 299106-299116 (UCR). HONDURAS: Yoro: 1 @, USNM ENT
763049 (USNM). INDIA: 1 @, UCRC ENT 299344 (UCR). ISRAEL: 19 ¢, 13 sex unknown. TAUZM 165462—
165475, 165479—-165487, 165492—-165500 (TAUI). MEXICO: 1 mixed series. INHS 72494 (INHS). MEXICO:
Michoacan: 1 @, UCRC ENT 299082 (UCR). MEXICO: Morelos: | mixed series. INHS 72508 (INHS).
MEXICO: Mexico: 1 mixed series. USNM ENT 763118 (USNM). MEXICO: Veracruz: 1 ¢, USNM ENT
763044 (USNM). MOROCCO: Rabat-Sale-Zemmour-Zaer: 1 ¢, MHNG ENTO 00009853 (MHNG). NEW
ZEALAND: 1 Q, BMNH(E) 990153 (BMNH). PERU: 1 &, USNM ENT 763068 (USNM). PERU: Callao: 8 sex
unknown. BMNH(E) 1038945-1038952 (BMNH). PERU: Lima: 1 @, USNM ENT 763043 (USNM). PERU:
Piura: 1 9, 5, INHS 72509 (INHS); USNM ENT 763067, 763069-763072 (USNM). PUERTO RICO: USNM
ENT 763046 (USNM). SOUTH AFRICA: 3 @, USNM ENT 763051 (USNM); TAMU-ENTO x0616172,
x0616176 (SANC). SOUTH AFRICA: Cape Province: 12 ©, UCRC ENT 299089299099 (UCR); TAMU-
ENTO x0616168 (SANC). SPAIN: 2 ¢, UCRC ENT 299345-299346 (UCR). TRINIDAD & TOBAGO: 3 ¢,
CNCHYMEN 122361 (CNC); UCRC ENT 299085-299086 (UCR). USA: California: 58 @, 1 sex unknown.
BMNH(E) 1038944 (BMNH); USNM ENT 299384; USNM ENT 763047 (USNM); UCRC ENT 299061-299076,
299100-299104, 299361, 299347-299350, 299352-299383 (UCR). USA: Florida: 1 @, 2 4, TAMU-ENTO
X0852781, X0852782, x0853048 (TAMU). USA: Louisiana: 4 Q, USNM ENT 763045, 763050, 763052—763053
(USNM). USA: Texas: 1 ¢, USNM ENT 763048 (USNM). VENEZUELA: Mérida: 3 ¢, 1 &, CNCHYMEN
122464122467 (CNC). Country not specified: 1 @, UCRC ENT 299105 (UCR).

Biology. DeBach et al. (1958) mentioned that this species (cited as Thysanus thoreauini) develops as a primary
parasitoid of Hemiberlesia rapax (Comstock) and H. lataniae (Diaspididae). It is commonly reared from these
scales in southern California and elsewhere, often in sympatry with S. merceti. The species appears to be a common
and cosmopolitan parasitoid of armored scales. The host range includes many species of Diaspididae including: 4.
aurantii, Aonidiella ensifera McKenzie, A. nerii, A. spinosus, Aulacaspis rosae (Bouché); A. paulista, L. beckii,
Hemiberlesia palmae (Cockerell); H. rapax, Oceanaspidiotus spinosus (Comstock); Parlatoria pergandii
(Comstock); Parlatoria pittospori (Maskell); P. trilobitiformis, and C. perniciosa. Three specimens from South
Africa fit the diagnosis of S. flavella perfectly, but were reared from soft scales [Durban, Natal, iii.1964, C.J.
Villiers, ex: soft scale on Grewia sp. [TAMU-ENTO x0616172 and x0616176, SANC]; Cape Province, Port
Elizabeth, xii.1963, J.F. de Villiers with Ceroplastes sp. on Dovyalis caffra [TAMU-ENTO x0616168, SANC],
perhaps an indication of another cryptic species. Interestingly, 3 additional specimens with identical label data as
the Durban, Natal specimens appear to be S. perpauca, a similar species that has a discal seta in the fore wing, a
feature which is not known to be polymorphic in Signiphora, despite the long series of reared specimens of each
species. This species is generally uniparental. Males are unknown in California and rare in collections from the
southeastern USA, Mexico and Argentina.

Signiphora flavopalliata Ashmead, 1880
Figures 213-228
http://eol.org/pages/855953/

Signiphora flavopalliata Ashmead, 1880: 29. Female. (As Signiphora flavopalliatus.)
urn:lsid:zoobank.org:act:EF95717A-BEBE-40FD-BBC4-0028B28E207B
Signiphora occidentalis Howard, 1894: 235. Female. NEW STATUS, synonymy by Girault (1913)

62 - Zootaxa 4315 (1) © 2017 Magnolia Press WOOLLEY & DAL MOLIN



urn:lsid:zoobank.org:act:C745D543-0B2E-4677-B792-248567235049
Signiphora flavopalliata occidentalis: Girault (1916); De Santis (1973, 1979).
Thysanus flavopalliatus: Peck (1951); Burks (1967).
Thysanus occidentalis: Peck (1951).
Signiphora flavopalliata: Nikol'skaya (1952); De Santis (1967); Gordh (1979).
Signiphora occidentalis: Rozanov (1965); Gordh (1979).
Signiphora flavopalliata flavopalliata: De Santis (1973, 1979).

Diagnosis. Fore wing with discal seta present; Mtl strongly bilobed with medial portion transverse; Mt8 with
anterodorsal margin with a rounded medial incision; Ms8 in male transverse, without an anteromedial projection;
scutellum generally with 4 setae.

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.35-0.69 mm (n=45). Vertex,
frons, face and gena tan to brown, clypeus dark brown. Antenna uniformly pale brown. Pronotum and anterior 1/2
to entire mesoscutum except posterolateral corners light brown (see discussion). Posterior portion of mesoscutum,
scutellum, metanotum and lateral sclerites propodeum pale yellow, orange or tan. Medial sclerite propodeum as
metanotum, or light in anterior 1/6—1/2, or brown to dark brown. Mt1-Mt4 light to dark brown, Mt5-Mt7 lighter
than preceding terga in some specimens (see discussion); or metasoma to Mt7 uniformly light to dark brown. Mt8,
epiproct and ovipositor sheaths dusky brown. Fore wing infuscated from base to slightly beyond distal end stigmal
vein, with two hyaline areas at base behind submarginal vein and along posterior edge of wing.

Head. Vertex and frons finely, transversely striate or imbricate with scattered punctations. Mandible with 2
teeth, mandibular ducts enlarged apically. Pedicel length scape length 0.64—0.94, antenna with 3 anelli, the second
1.5-3.0x length of the first, the third 2.0—4.0x length of the first; clava length:scape length 1.60-2.31.

FIGURES 213-216. Signiphora flavopalliata: 213, head (TAMU-ENTO X0460314); 214, female antenna (TAMU-ENTO
X0460314); 215, mandibles (TAMU-ENTO X0460314); 216, male antenna (BMNH(E) 990185).
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FIGURES 217-222. Signiphora flavopalliata: 217, fore wing, female (USNM type 2801, holotype female); 218, venation of
fore wing (USNM type 2801); 219, hind wing, female (TAMU-ENTO X0460224); 220, venation of hind wing (TAMU-ENTO
X0460224); 221, middle leg, female (TAMU-ENTO X0424907); 222, Mt8 of metasoma, female (TAMU-ENTO X0460225).

Mesosoma. Pronotum and mesoscutum transversely imbricate; scutellum, metanotum and medial sclerite of
propodeum weakly imbricate. Scutellum with 4 setae and 2 campaniform sensilla; medial propodeal sclerite
rounded, process on medial sclerite rounded or pointed apically. Fore wing with discal seta, length:width 2.3—4.5,
fore wing LMS:fore wing width 1.1-2.1; marginal vein length:stigmal vein length 1.9-3.5; marginal vein with 5-6
dorsal setae seta M1 sometimes absent (see discussion); seta M3 length:marginal vein length 0.46—0.97; apical end
of costal cell from proximal to seta M1 to seta M3. Hind wing with subparallel margins, 6.0-10.3x as long as wide,
0.30-0.55x fore wing width; hind wing LMS:hind wing width 2.20-5.00. Mesofemur with one long and one short
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spine on posteroapical margin; mesotibial spur with 5-9 teeth, mesotibial spur length:basitarsus length 0.88—1.31;
basitarsus:mesotibia length 0.46-069.

Metasoma. Mtl bilobed with medial portion transverse, rarely bilobed with medial portion rounded; length
Mtl length:Mt2 length 0.5-2.0 (almost always 1.0, see discussion). Ovipositor with anterior-most portion lying
under propodeum—Mt4; ovipositor length:metasoma length 0.51-0.96; ovipositor sheath length:ovipositor length
0.19-0.27; Ms3-Ms6 with anterior projections medium to long; Ms6 between posterior 2 of metasoma and
midpoint to almost apex of metasoma and with 68 setae; Mt8 with anterodorsal margin transverse with a rounded,
medial incision.

Male. Length, anterior margin of pronotum to epiproct apex, 0.31-0.58 mm (n=9). As described for female
except: scutellum and metanotum pale white to orange, metasoma uniformly light brown to brown to apex; clava
length: scape length 1.70-2.05. Genitalia normal for flavopalliata group, digitus with an apical denticle and a
single seta at its midpoint, length of digitus approximately 2x its width; Ms8 a thin, transverse strip, extending to
cerci laterally, without an anteromedial projection.

ST
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FIGURES 223-228. Signiphora flavopalliata: 223, female habitus (BMNH(E) 990188); 224, mesosoma of female (BMNH(E)
990188); 225, metasoma of female (TAMU-ENTO 0460224); 226, male habitus (BMNH(E) 990185); 227, male genitalia
(BMNH(E) 990185); 228, Ms8 of metasoma, male (BMNH(E) 990185).

Discussion. Howard (1894) described S. occidentalis from a series of specimens collected in San Gabriel,
California. Girault (1913) treated S. occidentalis as a junior synonym of S. flavopalliata, but later (Girault 1916) he
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treated S. occidentalis as a subspecies of S. flavopalliata, as did De Santis (1973, 1979). Signiphora occidentalis
has been treated as a valid species by most authors (Peck 1951, 1963; Rozanov 1965; Burks 1967; Gordh 1979);
but we treat it as a synonym of S. flavopalliata.

The material examined from California and Florida does show minor differences in coloration: the amount of
yellow or tan color on the posterior portion of the mesoscutum is generally greater in material from the
southeastern USA and in females from this area Mt5-Mt7 are typically lighter in color than Mt2-Mt4. In
specimens from southern California and Baja California Norte, Mexico, the mesoscutum is typically entirely dark
brown, or nearly so, and the metasoma is typically uniformly brown to Mt8. However, specimens from California
with the coloration typical of the southeastern USA have been noted, and vice versa. Material from Texas displays
both extremes of coloration. No consistent structural differences or indications of biological differences have been
noted which would support maintaining S. occidentalis as a valid species or subspecies, and we therefore place S.
occidentalis back into synonymy with S. flavopalliata.

Seta M1 is rarely absent from the fore wing marginal vein in material from the southeastern USA but seta M1
is absent in approximately half of the specimens observed from California and Mexico. The length of Mt1 relative
to Mt2 is almost always 1.0 in this species, but may vary from 0.5-2.0.

Type material. Signiphora flavopalliata Ashmead—HOLOTYPE [examined]: ¢ in balsam (USNM Type
2801); FLORIDA, Jacksonville, coll. Wm. Ashmead.

Signiphora occidentalis Howard—LECTOTYPE ¢ [here designated]: in balsam, USNM Type 1473,
CALIFORNIA, San Gabriel, coll. Coquillett, 1-VI-1887, ex Aspidiotus aurantii var. citrinus [now Aonidiella
citrina]. PARALECTOTYPES: data as lectotype except 30-V-1887 and 3-VI-1887, 1 @ and 3 & in balsam (3
slides, USNM Type 1473). The lectotype female is the only specimen on a slide labeled accordingly.

Other material examined. BERMUDA: 1 €, USNM ENT 763167 (USNM). MEXICO: | @, USNM ENT
763055 (USNM). MEXICO: Baja California Norte: 3 ©, 1 &, 2 mixed series, 2 sex unknown. UCRC ENT
299121-299128 (UCR). MEXICO: Baja California Sur: 1 sex unknown, 4 ¢, 2 mixed series. UCRC ENT
299139-299143, 299590, 300233 (UCR). MEXICO: Morelos: 1 ¢, USNM ENT 763100 (USNM). MEXICO:
Nuevo Leon: 1 @, UCRC ENT 299138 (UCR). MEXICO: Oaxaca: 1 2, 1 &, TAMU-ENTO X0460230,
X0460229 (TAMU). MEXICO: Sinaloa: 1 sex unknown, 1 @, 1 mixed series. UCRC ENT 299129-299130,
299137 (UCR). MEXICO: Tamaulipas: 3 ¢, TAMU-ENTO X0424830, X0424831, X0424832 (TAMU). USA:
California: 2 sex unknown, 10 @, UCRC ENT 299119-299120, 299131-299134 (UCR); USNM ENT 763065,
763162-763166 (USNM). USA: Florida: 1 sex unknown, 13 @, TAMU-ENTO x0616126, x0616127 (FSCA);
BMNH(E) 990183, 990187, 990188 (BMNH); TAMU-ENTO X0852805-X852810 (TAMU); UCRC ENT
299117-299118 (UCR); USNM ENT 763054 (USNM). USA: Louisiana: 2 mixed series, 3 @, 2 4, USNM ENT
763058-763064 (USNM). USA: Texas: 2 sex unknown, 21 @, 3 &, BMNH(E) 990185, 990186 (BMNH); TAMU—
ENTO X0424883, X0424900-X0424910, X0460221-X0460228, X0460314, X0852804, X0855842 (TAMU);
USNM ENT 763056-763057 (USNM).

Biology. This species is biparental, although males are not common in the southeastern USA, and it is known
to be hyperparasitic. DeBach (1953) found that S. flavopalliata developed as an external parasitoid of Comperiella
bifasciata Howard (Encyrtidae) in A. aurantii (Diaspididae). Reproduction of S. flavopalliata was not observed
when females were presented with unparasitized hosts, thus this species appears to be an obligate hyperparasitoid.
One slide containing host material (UCRC ENT 299129) shows clear evidence of this species developing as a
hyperparasitoid of Encarsia sp. on Lepidosaphes gloverii (Packard) and a second slide (TAMU-ENTO x04224906)
shows evidence of hyperparasitic development on Aphytis sp. on C. perniciosa. Otherwise, material examined has
been reared from a wide variety of Diaspididae and Aleyrodidae.

Signiphora jojobae Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:97F524C4-EBDE-4672-B744-31EADE662CBC
Figures 229-244

Diagnosis. Fore wing marginal vein without at least setae M1 and M2; Mtl strongly bilobed with medial portion
transverse; Mt8 in female with anterodorsal margin with a deep, rounded medial incision. Signiphora jojobae is
most similar to S. merceti, however, S. merceti does not have the light coloration on the mesosoma and metasoma,
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the fore and hind wings are infuscated from the base to the apices, seta M6 is always present on the fore wing
marginal vein, and Mt8 (female) has the anterodorsal margin transverse.

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.41-0.58 mm (n=7). Vertex,
frons, face and gena tan clypeus dark brown. Antenna uniformly pale tan. Pronotum and anterior }2—2/3
mesoscutum brown, remainder of mesoscutum, scutellum, metanotum and entire propodeum pale yellow, or
medial sclerite of propodeum brown in posterior half or laterally. Mt1-Mt3 light brown, Mt4 pale brown, Mt5 tan,
Mt6 and Mt7 pale brown, Mt8, epiproct and ovipositor sheaths brown, or metasoma entirely brown in some
specimens, or Mt4—Mt7 lighter than Mt2 and Mt3. Fore wing infuscated from base to distal end of stigmal vein
with normal hyaline areas at base.

Head. Mandible with two teeth, mandibular ducts enlarged apically. Pedicel length:scape length 0.61-0.83; 3
anelli, second anellus 2.0x length of first, third anellus 3.0x length of first; clava length:scape length 1.33-178.
Vertex and frons minutely and transversely striate, vertex with approximately 10 scattered, minute punctations.

Mesosoma. Pronotum, mesoscutum, scutellum and metanotum weakly and transversely imbricate; propodeum
with medial sclerite weakly imbricate. Scutellum with 4 (rarely 6) setae and without campaniform sensilla; medial
propodeal sclerite rounded, process on medial sclerite rounded or pointed apically. Fore wing without discal seta
and 3.0—4.0x as long as wide, fore wing LMS:fore wing width 1.4-1.9; marginal vein length:stigmal vein length
1.7-2.2; marginal vein with 3 or 4 dorsal and without ventral setae; setac M1 and M2 absent, seta M6 present or
absent; seta M3 length:marginal vein length 0.50—1.31; apical end of costal cell proximal to seta M3. Hind wing
with subparallel margins, length:width 6.8—12.0; hind wing width:fore wing width 0.30-0.46; hind wing LMS:hind
wing width 3.17-5.00. Mesofemur with one long and one short spine on posteroapical margin; mesotibial spur with
3-5 teeth; mesotibial spur length:basitarsus length 0.60—1.0; basitarsus length:mesotibia length 0.52—0.58.

FIGURES 229-232. Signiphora jojobae n. sp.: 229, head (SF 9); 230, female antenna (UCRC ENT 299580); 231, mandibles
(UCIS 297367); 232, male antenna (UCRC ENT 299579).
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FIGURES 233-238. Signiphora jojobae n. sp.: 233, fore wing, female (UCIS 297367); 234, venation of fore wing (UCIS
297367); 235, hind wing, female (UCIS 291336); 236, venation of hind wing (UCIS 291336); 237, middle leg, female (UCRC
ENT 299580); 238, Mt8 of metasoma, female (UCRC ENT 299580).

Metasoma. Mtl strongly bilobed with medial portion transverse; Mtl length:Mt2 length 1.0-2.0. Ovipositor
with anterior-most margin lying under Mt4—Mt5; ovipositor length:metasoma length 0.53-0.76; ovipositor sheath
length:ovipositor length 0.17-0.31; Ms3—Ms6 with anterior projections short to medium; Ms6 in posterior 1/4 of
metasoma and with 6-10 setae; Mt8 with anterodorsal margin with a rounded medial incision extending posteriorly
almost to posterodorsal margin anterodorsal margin lateral to medial incision transverse.

Male. Length, anterior margin of pronotum to epiproct apex, 0.43—0.55 mm, (n=3). As described for female
except clava length:scape length 1.44—1.72. Genitalia normal for flavopalliata group, digitus with 1 short apical
denticle and one seta at its midpoint, digitus more sclerotized in the distal 1/2, digitus length approximately 2x its
width, Ms8 a transverse strip, extending laterally to cerci.
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Discussion. One specimen from Baja California Sur (UCRC ENT 299581) has 6 setae on the scutellum, the
remaining specimens from this series and all of the type specimens have 4 setae on the scutellum. The holotype and
all of the paratypes save one specimen have seta M1, M2 and M6 missing (not simply broken off) from the fore
wing marginal vein. One paratype has only setac M1 and M2 missing and seta M6 present. All of the specimens
from Baja California Sur have setae M1 and M2 missing, seta M6 present on the fore wing marginal vein.

Type material. HOLOTYPE @: in balsam (UCIS 291336, Univ. California Insect Survey); USA, ARIZONA,
Pinal Co., 7 mi W. Superior, elev. 2500', coll. S. Manweiler, 4.x.1980, UCIS 291336. Holotype deposited UCR.
PARATYPES: One 9 in balsam, data as holotype (UCIS 297367); 3 ¢ in balsam (UCIS 290310, UCIS 290714,
UCIS 290715); ARIZONA, Pinal Co., 9 mi. W Superior, elev. 2350', coll. S. Manweiler, 9.v.1980, on Simmondsia,
female. Paratypes deposited in USNM, UCR, TAMU.

Other material examined. MEXICO: Baja California Sur: UCRC ENT 299578-299582 (3 €, 2 &, UCR).

Biology. The specimens from Baja California Sur were reared from ?Clavaspis subsimilis (Cockerell)
(Diaspididae).

Etymology. The species is named after the common name for host plant on which the type series was
collected: jojoba, or Simmondsia chinensis.

FIGURES 239-244. Signiphora jojobae n. sp.: 239, female habitus (UCRC ENT 299580); 240, mesosoma of female (UCRC
ENT 299580); 241, metasoma of female (UCRC ENT 299580); 242, male habitus (UCRC ENT 299579); 243, male genitalia
(UCRC ENT 299579); 244, Ms8 of metasoma, male (UCRC ENT 299578).
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Signiphora longitibia Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:3E2DC20F-A0CA-482F-ACAB-8B54D347E051
Figures 245-260

Diagnosis. Fore wing with discal seta; vertex, frons and mesoscutum with reticulate or transversely reticulate
sculpture on vertex; mesotibia length subequal to metatibia; Mt8 in female with anterodorsal margin with a deep,
rounded, medial incision; Ms8 in male with anterior margin with a short anterior projection.

Other species in the flavopalliata group have the mesotibia shorter than the metatibia (generally the ratio of
mesotibia to metatibia is 0.66—0.75 in other species). This species is most similar to S. fax and S. flavopalliata but
can be distinguished from both by the features given above. The sculpture on the vertex and mesoscutum in S. fax
and S. flavopalliata is transversely imbricate.

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.46—0.73 mm (n=7). Vertex and
frons brown, face and gena tan, clypeus dark brown. Antenna uniformly pale brown. Pronotum and anterior 2/3
mesoscutum brown, posterior 1/3 mesoscutum, scutellum, and metanotum pale tan. Propodeum including medial
sclerite tan, medial sclerite dusky in medial portion, some specimens with the propodeum lateral to the medial
sclerite dusky or medial sclerite of propodeum dusky in posterior 1/3-2/3. Metasoma uniformly brown to apex or
Mt5-Mt7 occasionally lighter brown than the preceding terga. Fore wing infuscated from 1/4—1/2 the distance
between distal end stigmal vein and wing apex with basal hyaline areas normal for flavopalliata group.

Head. Vertex and frons strongly reticulate. Mandible bidentate with short teeth, mandibular ducts enlarged
apically. Pedicel length:scape length 0.53-0.62; 3 anelli, second anellus 2.0x length of first, third anellus 3.0x
length of first; clava length:scape length 1.19-1.40.

FIGURES 245-248. Signiphora longitibia n. sp.: 245, head (BMNH(E) 990271); 246, female antenna (TAMU-ENTO
X0828038); 247, mandibles (TAMU-ENTO X0828038); 248, male antenna (UCR 299589).
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FIGURES 249-254. Signiphora longitibia n. sp.: 249, fore wing, female (BMNH(E) 9900268); 250, venation of fore wing
(BMNH(E) 9900268); 251, hind wing, female (BMNH(E) 9900268); 252, venation of hind wing (BMNH(E) 9900268); 253,
middle leg, female (TAMU-ENTO X0828037); 254, Mt8 of metasoma, female (TAMU-ENTO X0828044).

Mesosoma. Pronotum transversely reticulate, mesoscutum strongly reticulate. Scutellum and metanotum
weakly reticulate, propodeum with medial sclerite reticulate. Scutellum with 4 setae and 2 campaniform sensilla,
medial propodeal sclerite rounded, process on medial sclerite narrowly rounded. Fore wing with discal seta,
length:width 3.0-3.6; fore wing LMS:fore wing width 1.0-1.6; marginal vein length:stigmal vein length 2.4-2.7,
marginal vein with 6 dorsal and 2 ventral setae; seta M3 length:marginal vein length 0.68—0.75; apical end of costal
cell between seta M1 and M2. Hind wing margins subparallel, hind wing length:width 6.8-9.0; hind wing
width:fore wing width 0.33-0.44; hind wing LMS:hind wing width 2.22-3.00. Mesofemur with one long and one
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short spine on posteroapical margin, mesotibial spur with 68 teeth; mesotibial spur length:basitarsus length 0.86—
1.00; basitarsus length:mesotibia length 0.44-0.51.

Metasoma. Mtl bilobed with medial portion rounded or occasionally transverse (see discussion); Mtl
length:Mt2 length 1.0-2.0; ovipositor with anterior-most portion lying under Mt2 or Mt3; ovipositor
length:metasoma length 0.68—1.03; ovipositor sheath length:ovipositor length 0.25-0.28; Ms3—Ms6 with anterior
projections medium to long; Ms6 in posterior 1/4 of metasoma and with 68 setae; Mt8 with anterodorsal margin
with a deep, rounded medial incision, extending almost to posterior margin, anterior margins lateral to medial
incision transverse or sloping broadly anteriorly.

FIGURES 255-260. Signiphora longitibia n. sp.: 255, female habitus (TAMU-ENTO X0828044); 256, mesosoma of female
(TAMU-ENTO X0828044); 257, metasoma of female (TAMU-ENTO X0828044); 258, male habitus (UCR 299589); 259,
male genitalia (UCR 299589); 260, Ms8 of metasoma, male (UCR 299589).

Male. Length, anterior margin of pronotum to epiproct apex, 0.44-0.56 mm (n=4). As described for female
except clava length:scape length 1.25-1.36. Genitalia normal for flavopalliata group, digitus with 1 apical denticle
and 1 seta at its midpoint, digitus length approximately 2x its width. Ms8 with anterior margin with a pointed
medial projection; Ms8 extending to cerci laterally.

Discussion. Mt1 is bilobed with a rounded medial portion in the type series and in most other specimens; one
female from the Guatemala series (USNM ENT 00763145) has the medial portion of Mtl transverse. The
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metasoma is uniformly brown in specimens from Mexico, in the females from Guatemala Mt5—Mt7 are lighter
brown than the preceding terga. Two series of specimens from Belize, Toledo District (CNC HYMEN 00122362)
and Brazil, Amazonas, Fonte Boa [prob. Fonte Boas] (CNC HYMEN 00122363 and 00122364) fit the diagnosis
for this species, except that the mesotibia is shorter than the metatibia (about 2/3 the length); as is typical in other
species in the flavopalliata group.

Type material. HOLOTYPE 9: in Hoyer's, UCRC ENT 299589 MEXICO, COLIMA, Manzanillo, coll. P.
DeBach and M. Rose, 21-1-1975, ex: ?Aleurothrixus floccosus on citrus, original material. The holotype is mounted
with 15 paratypes under a single cover slip. The holotype female is at the bottom of the left-most column of 4
specimens. The slide has been labeled accordingly and is deposited in UCR. PARATYPES: 10 @, 5 & in Hoyer's,
same slide as holotype, data as holotype female. 5 ¢ and 4 & in Hoyer’s (TAMU-ENTO X0828037-X0828045);
Florida, Dade Co., Everglades National Park Visitor Center, 12.xii.1985, C.W. Melton and H.W. Browning, ex:
whitefly on cocoa plum. Paratypes deposited UCR, TAMU, USNM, BMNH.

Other material examined. GUATEMALA: 1 mixed series. USNM ENT 763145 (USNM). MEXICO: 1
mixed series. USNM ENT 763146 (USNM). MEXICO: Colima: 2 7, 1 @, 1 sex unknown, all inside whitefly
hosts. UCRC ENT 299595-299598 (UCR). PERU: Huanaco: 6 @ and 2 sex unknown. BMNH(E) 990267—
990272 and BMNH(E) 1038875-1038876 (BMNH).

Biology. All material examined was reared from Aleyrodidae. Rose (personal communication) recalled that the
collections in Manzanillo, Colima, Mexico (type locality) were from ant-run, high density 4. floccosus populations,
from which four or five other species of parasitoids were reared. Other Signiphora reared from whitefly in similar
circumstances are usually hyperparasitoids.

Etymology. From Latin, longus = long, plus tibia, referring to the unusually long mesotibia. The specific
epithet is an adjective.

FIGURES 261-264. Signiphora lutea: 261, head (USNM ENT 763066); 262, female antenna (USNM ENT 763066); 263,
mandibles (USNM ENT 763066); 264, middle leg, female (USNMType 19064, lectotype female).
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Signiphora lutea Rust, 1913
Figures 261-272
http://eol.org/pages/855942/

Signiphora lutea Rust, 1913: 163. Female.
urn:lsid:zoobank.org:act:2AFF3CF1-6A31-45SEE-AADA-A07F561FO1AE

Diagnosis. Fore wing marginal vein without seta M1; Mtl bilobed with medial portion rounded; length Mt1:length
Mt2 1.00; scutellum with 4 setae; Mt8 with anterior margin with broadly rounded medial incision; antennal clava
short (clava length:scape length 1.64—1.95) and with apical 1/3 slightly dusky; mesofemur with elongate apical
spine on posteroapical margin 1/4-2/3 length of proximal spine. The elongate apical spine on posteroapical margin
of mesofemur (from 1/4—2/3x length of proximal spine) is not known for other species in the flavopalliata group.

Signiphora lutea is most similar to S. aspidioti and S. borinquensis. In most specimens of S. apidioti and all
specimens of S. borinquensis, Mtl is strongly bilobed with medial portion transverse. The anterior margin of Mt8
in S. borinquensis is transverse (with rounded medial incision in S. lutea).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.35—0.48 mm (n=7). Vertex and
frons pale yellow, occiput with brown band at occipital margin. Antenna slightly dusky in anterior third, pronotum
and anterior 1/2 mesoscutum pale brown, remainder of mesosoma and Mt1 pale yellow, Mt2 brown in medial 1/3
or entirely brown, Mt3 through Mt4 or Mt5 light brown, remainder of metasoma pale yellow, Mt8 and ovipositor
sheaths dusky. Mesoscutum transversely imbricate, other sculpture not discernible in specimens examined. Fore
wing infuscated to apex of stigmal vein, with the two hyaline areas behind submarginal vein and in basal areas
almost confluent with each other.

FIGURES 265-268. Signiphora lutea: 265, fore wing, female (USNMType 19064, lectotype female); 266, venation of fore
wing (USNMType 19064, lectotype female); 267, hind wing, female (USNMType 19064, lectotype female); 268, venation of
hind wing (USNMType 19064, lectotype female).
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FIGURES 269-272. Signiphora lutea: 269, female habitus (USNMType 19064, lectotype female); 270, mesosoma of female
(USNM ENT 763066, paralectotype female); 271, metasoma of female (USNM ENT 763066); 272, Mt8 of metasoma, female
(USNMType 19064, paralectotype female).

Head. Mandible with two teeth, mandibular ducts enlarged apically. Pedicel length:scape length 0.64-0.74; 3
anelli, the second 1.5-2.0x length of the first, the third 2.5-3.0x length of the first, clava length:scape length 1.64—
1.95. Sculpture and punctation on vertex and frons not discernable in specimens examined.

Mesosoma. Mesoscutum transversely imbricate, remainder of sculpture on available specimens not
discernible. Scutellum with 4 setae and 2 campaniform sensilla; medial propodeal sclerite rounded, process on
medial sclerite rounded to narrowly rounded. Fore wing without discal seta, length:width 3.1-3.5; fore wing
LMS:fore wing width 1.2—1.7; marginal vein length:stigmal vein length 2.0-2.8; marginal vein with 5 dorsal setae,
seta M1 absent, rarely present or marginal vein with an extra seta (see discussion); seta M3 length:marginal vein
length 0.44—0.75; marginal vein without ventral setae, apical end of costal cell at seta M2. Hind wing with
subparallel margins, length:width 7.4-9.3; hind wing width:fore wing width 0.33-0.42, hind wing LMS:hind wing
width 3.00—4.67. Mesofemur with 1 spine (sometimes 0) on posteroapical margin (see discussion); mesotibial spur
with 5 or 6 teeth, mesotibial spur length:basitarsus length 0.82—1.11; basitarsus length:mesotibia length 0.49-0.61.

Metasoma. Mtl bilobed with medial portion rounded, Mt1 length:Mt2 length 1.0; ovipositor with anterior-
most margin lying under propodeum to Mt2; ovipositor length:metasoma length 0.76—0.88; ovipositor sheath

SIGNIPHORA FLAVOPALLIATA SPECIES GROUP Zootaxa 4315 (1) © 2017 Magnolia Press - 75



length:ovipositor length 0.20-0.24; Ms3—Ms6 with anterior projections not visible in specimens examined; Ms6 in
posterior 1/4 of metasoma and with 8 setae; Mt8 with anterodorsal margin with a broadly rounded, medial incision.

Male. Unknown.

Discussion. The apical spine on the posteroapical surface of the mesofemur of the lectotype is 1/3x length of
the proximal spine. In other specimens the apical spine is 1/4-2/3x length of proximal spine. All but one specimens
examined are without seta M1 from the fore wing marginal vein. In one specimen (USNM ENT 00763066); one
marginal vein has six setae and the other, seven.

Type material. Signiphora lutea Rust—LECTOTYPE @ [here designated]: PERU, [PIURA], Saman, coll.
Rust, 22-X11-1912, ex Pseudaonidia articulata [now Selenaspidus articulatus (Morgan)] A. 16303a, in balsam
(USNM Type 19064). PARALECTOTYPES: data as lectotype, 7 @ in balsam (USNM Type 19064). The
lectotype and paralectotypes are on one slide, USNM Type 19064. The right-most female in the upper row of four
females (slide oriented with red USNM type label to right) is designated lectotype and the slide has been labeled
accordingly. The lectotype specimen is in fair condition and is entire except that the apex of the metasoma is
missing. The paralectotypes are in poor to fair condition and most are broken or partially dissected.

Other material examined. PERU: Piura: 3 Q in balsam, USNM ENT 00763066.

Biology. Rust (1913) stated that he described this species from many male and female specimens reared during
1910-1912 from Hemichionaspis minor [now Serenaspis minima (Maskell)] and Pseudaonidia sp. on various
hosts, principally cotton and citrus, from Lima and Department of Piura, Peru. However, many of the specimens
determined as S. [utea by Rust are, in fact, S. flavella. The host record for the type specimens of S. lutea,
Selenaspidus articulatus (Diaspididae); is the only bona fide host record known for this species and Piura, Peru is
the only known locality.

Gl

FIGURES 273-276. Signiphora maculata: 273, head (USNMType 14203, paralectotype female); 274, female antennae
(USNMType 14203, lectotype female); 275, mandibles (USNMType 14203, lectotype female); 276, middle leg, female
(USNMType 14203, paralectotype female).
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Signiphora maculata Girault, 1913
Figures 273284
http://eol.org/pages/855949

Signiphora maculata Girault, 1913: 221. Female.
urn:lsid:zoobank.org:act:04DB756E-346A-48D0-A18B-C725E68E4A77

Thysanus maculatus: Dozier (1933).

Signiphora maculata: De Santis (1979).

Diagnosis. Body brown with Mt5 or Mt6—Mt7 lighter brown; mandibular ducts usually with parallel sides, not
enlarged apically; scutellum with 5-7 setae; fore wing marginal vein with seta M1 (rarely M1 and M2) missing;
Mt8 with anterodorsal margin transverse, without a medial incision; Mt1 bilobed with medial portion transverse.

This species is most similar to S. bennetti and S. merceti. Signiphora bennetti has Mtl weakly bilobed or
bilobed but with the medial portion rounded, the posterior 1/2 of mesoscutum, scutellum and metanotum yellow or
tan, and the anterodorsal margin of Mt8 (female) with a broadly rounded medial incision. Signiphora merceti has
the mandibular ducts enlarged apically, setae M1 and M2 absent, setac M3 and M4 short, and the fore wing and
hind wing are infuscated from base to apex.

FIGURES 277-280. Signiphora maculata: 277, fore wing, female (USNMType 14203, paralectotype female); 278, venation
of fore wing (USNMType 14203, paralectotype female); 279, hind wing, female (USNMType 14203, paralectotype female);
280, venation of hind wing (USNMType 14203, paralectotype female); (M3 = third dorsal seta, marginal vein).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.46-0.62 mm (n=15). Vertex,
frons, face, and gena a uniform light brown, clypeus dark. Antenna uniformly light brown. Body uniformly brown
or with Mt5 or Mt6—Mt8 noticeably lighter than preceding terga. Fore wing strongly infuscated from base to
halfway between distal end of stigmal vein and wing apex except for two hyaline areas at wing base behind
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submarginal vein and along posterior wing margin. Infuscation of fore wing with a mottled pattern distal to middle
of marginal vein. Hind wing faintly infuscated behind marginal vein.

Head. Mandibular ducts parallel-sided, occasionally enlarged apically. Pedicel length:scape length 0.61-0.75;
3 anelli, the second from 1.5—4.0x length of the first, the third from 2.3-5.0x length of the first; clava length:scape
length 1.58—1.75. Vertex and frons finely and transversely striate.

Mesosoma. Pronotum and mesoscutum transversely imbricate, scutellum, metanotum, and medial sclerite of
propodeum weakly imbricate. Scutellum with 6 setae (occasionally 5 or 7) and 2 or 3 campaniform sensilla. Medial
propodeal sclerite rounded, process on medial sclerite rounded apically. Fore wing 2.8-3.3x as long as wide, fore
wing LMS:fore wing width 1.2—1.4; marginal vein length 1.3-2.2x stigmal vein length, with 5 dorsal setae (seta
M1 absent) and lacking ventral setae, or rarely with 4 dorsal setae (setae M1 and M2 absent); seta M3
length:marginal vein length 0.48-0.77; apical end of costal cell from seta M1 to between M2 and M3. Hind wing
with subparallel margins; 5.9—8.3x as long as wide, 0.36—0.47x fore wing width; hind wing LMS:hind wing width
2.22-3.50. Mesofemur with 1 long spine and 1 short spine in posteroapical margin; mesotibial spur with 4 or 5
teeth; mesotibial spur:basitarsus 0.67—0.81; basitarsus:mesotibia 0.52—0.60.

/-

284

FIGURES 281-284. Signiphora maculata: 281, female habitus (USNMType 14203, paralectotype female); 282, mesosoma of
female (USNMType 14203, paralectotype female); 283, metasoma of female (USNMType 14203, paralectotype female); 284,
Mt8 of metasoma, female (USNMType 14203, paralectotype female).
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Metasoma. Mt1 strongly bilobed with medial portion transverse, Mtl length:Mt2 length 1.0-2.0; ovipositor
with anterior-most portion under Mt3 to Mt4; ovipositor length:metasoma length 0.46-0.74; ovipositor sheath
length:ovipositor length 0.17-0.21; Ms3—Ms6 with anterior projections medium to long; Ms6 in posterior 1/4 or at
apex of metasoma and with 6-9 setae; Mt8 with anterodorsal margin transverse, without a medial emargination.

Male. Unknown.

Type material. Signiphora maculata Girault—LECTOTYPE @ [here designated]: CUBA, Santiago de
Las Vegas, coll. P. Cardin, 21-VI-1911, ex Lepidosaphes alba [now A. albus], 7231, in balsam (USNM Type
14203). PARALECTOTYPES: on three slides, all with data as lectotype: 10 Q@ in balsam with lectotype (USNM
Type 14203); 4 Q in balsam (INHS 72495); and 3  in balsam (USNM ENT 763075). Girault's type series for this
species included a slide labeled “Type” (USNM Type 14203) with 11 females under a large rectangular cover slip
on one slide as noted. The female at the extreme lower right (slide oriented with red USNM type label to right) is
here designated lectotype and the slide has been labeled accordingly. Girault also designated a slide with four
females as “Cotypes” INHS 72495 and a third slide with 3 females as “Homotypes” (USNM ENT 763075). We
conclude that all 18 specimens on the three slides had equal standing as syntypes, so the type series now consists of
a lectotype and 17 paralectotypes.

Other material examined. HAITI: 11 @, USNM ENT 763073-763074, 763076-763084 (USNM).

Biology. The species is apparently uniparental. All material examined was reared from 4. alba (Diaspididae).

Signiphora merceti Malenotti, 1916
Figures 285-300
http://eol.org/pages/855940

Signiphora merceti Malenotti, 1916: 181. Female.
urn:lsid:zoobank.org:pub:45102C12-C94F-4EDB-ABC8-72A1155AFDE1

Signiphora (Signiphorella) merceti: Mercet (1916).

Signiphora merceti: Mercet (1927); Peck et al. (1964).

Thysanus merceti: Peck (1951).

Signiphorella merceti: Ferriere (1953).

Diagnosis. Body uniformly brown; fore wing and hind wing infuscated from wing base to apex; fore wing with
demarcation between submarginal and marginal veins not distinct; fore wing marginal vein without setae M1 and
M2, setae M3 and M4 small and subequal in length (or M4 slightly longer than M4); M3 length only slightly
greater than maximum width of marginal vein.

S. merceti is most similar to S. jojobae, but can easily be distinguished from the latter by the lack of a medial
emargination on the anterodorsal margin of Mt8 and by the infuscation on the fore and hind wings.

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.43—0.83 mm (n=13). Head
uniformly light brown from vertex to gena. Antenna uniformly brown with clava dusky in apical 1/4-1/3. Body
uniformly brown. Fore wing infuscated from base to apex with hyaline area in posterobasal 1/3. Hind wing lightly
infuscated from base to apex.

Head. Mandibular ducts enlarged apically. Pedicel length:scape length 0.56-0.68; 3 anelli, the second from
2.0-3.0% length of first, the third from 3.0-5.0x length of first; clava length:scape length 1.32—1.48. Vertex and
frons finely and transversely striate with scattered, minute punctations.

Mesosoma. Pronotum and mesoscutum transversely imbricate; scutellum, metanotum and medial sclerite of
propodeum weakly imbricate. Scutellum with 5-8 setae and 0, 1 or 2 campaniform sensilla; medial propodeal
sclerite rounded, process on medial sclerite rounded apically. Fore wing length:width 2.4-3.2x as long as wide;
fore wing LMS:fore wing width 0.9—1.6; marginal vein length 2.1-2.8x stigmal vein; marginal vein with 4 dorsal
setae (setae M1 and M2 absent) and without ventral setae; seta M3 length:marginal vein length 0.23—0.59; apical
end of costal cell at seta M3 or proximal to M3. Hind wing with subparallel margins, 5.7-7.2x as long as wide,
0.37-0.50x fore wing width; hind wing LMS:hind wing width 2.14-2.87. Mesofemur with 1 long spine and 1 short
spine in posteroapical margin; mesotibial spur:basitarsus 0.78—1.00; mesotibial spur with 3-6 teeth;
basitarsus:mesotibia 0.37-0.46.
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FIGURES 285-288. Signiphora merceti: 285, head (NZAC 09048993); 286, female antenna (NZAC 09048993); 287,
mandibles (NZAC 09048993); 288, male antenna (USNM ENT 763090).

Metasoma. Mtl bilobed with medial portion either rounded or transverse, Mtl length:Mt2 length 2.0-3.0;
ovipositor with anterior-most margins lying under Mt2-Mt4; ovipositor length:metasoma length 0.48-0.95;
ovipositor sheath length:ovipositor length 0.17—-0.22; Ms3—Ms6 with anterior projections short; Ms6 in posterior 1/
4 of metasoma and with 810 setae; Mt8 with anterodorsal margin transverse, without medial emargination, but
often with lateral portions widely convex and produced slightly anterior to medial portion.

Male with coloration and sculpture as female. Length, anterior margin of pronotum to epiproct apex, 0.42-0.51
mm (n=2). Antennal clava length:scape length 1.33—1.41, scutellum with 6 setae and 2 campaniform sensilla, Mt1
strongly bilobed with medial portion transverse. Genitalia normal for flavopalliata group, digitus 2x as long as
wide and with a single denticle at the apex (other details not visible in specimens examined); MS8 a transverse
strip, extending to cerci laterally.

Discussion. Mercet (1916) erected the subgenus Signiphora (Signiphorella) to hold this species. Ferriére
(1953) elevated Signiphorella to genus level. Although this species is distinct and highly autapomorphic, we know
of no evidence to suggest that it represents a separate monophyletic clade worthy of subgeneric status.

Type material. In his original description, Malenotti (1916) stated only: "Habitat in Hispania. E
Chrysomphalus dictyospermi Morg. exorta tria exempla vidi. Cl. entomologo Richardo Garcia Mercet
reverentissime dicata." No further information regarding the repository was provided in the original description or
in Malenotti's (1918) subsequent redescription, which may have prevented this specimen from being located so far.
We believe that we have located and examined the holotype of this species. HOLOTYPE 9 [examined]: slide-
mounted specimen in MNCN, labeled “tipo, Signiphora merceti Mal. [illegible], Santofia, 8-916” (MNCN_Ent No.
Cat. 71293).
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FIGURES 289-294. Signiphora merceti: 289, fore wing, female (BMNH(E) 990193); 290, venation of fore wing (BMNH(E)
990193); 291, hind wing, female (BMNH(E) 990193); 292, venation of hind wing (BMNH(E) 990193); 293, middle leg,
female (BMNH(E) 990193); 294, Mt8 of metasoma, female (NZAC 04048993).

Other material examined. ALGERIA: 2 Q, MHNG ENTO 00009850 (MHNG); BENIN: 1 @, BMNH(E)
990190 (BMNH). CHILE: 1 mixed series. USNM ENT 763091 (USNM). FRANCE: 1 sex unknown. MHNG
00009852 (MHNG). ISRAEL: 2 ¢, BMNH(E) 990191, 990195 (BMNH). KENYA: 1 Q, BMNH(E) 990192
(BMNH). MOROCCO: 1 2, MHNG ENTO 00009851 (MHNG); NEW ZEALAND: 4 @, NZAC 4048815,
4048993 (NZAC); BMNH(E) 990193, 990194 (BMNH). SOUTH AFRICA: 1 @: UCRC ENT 299397 (UCR); 4
Q, 5 sex unknown at Calif. State Insectary: UCRC ENT 299398-299401, 299935-299939. SOUTH AFRICA:
Cape Province: 12 @, UCRC ENT 299389-299396, 299402-299405 (UCR). PORTUGAL: 1 @, USNM ENT
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763095 (USNM). SPAIN: 1 @, USNM ENT 763094 (USNM). URUGUAY: Montevideo: 3 pinned specimens, 1
mixed series, 1 @, USNM ENT 763506-763508, 763089, 763090 (USNM). USA: California: 117 slides with ¢
(number of individuals vary): USNM ENT 763086-763087, 763092-763093, 763505 (USNM); UCRC ENT
299146299148, 299385-299388, 299406-299465 (UCR); BMNH(E) 990189, 990196, 990197 (BMNH.).
CASENT 2212700-2212701 (CAS). TAMU-ENTO X0827963—X0828004 (TAMU). 6 immatures: TAMU-ENTO
X0460315-X0460319, X0827962 (TAMU). USA: Louisiana: 2 @, USNM ENT 763085, 763088 (USNM).

Biology. Signiphora merceti is known to be uniparental (Agekyan 1968; DeBach et al. 1958). No males have
been observed in the very extensive collections from southern California. In fact, the only male specimens
observed are the four from Carrasco, Uruguay (USNM ENT 00763090). This species is known to be a primary
parasitoid of Diaspididae, most commonly species of Hemiberlesia, from which it is commonly reared in sympatry
with S. flavella. Agekyan (1968) and DeBach et al. (1958) provided details of the biology on H. rapax and H.
lataniae: eggs are deposited internally in mature female hosts, the 1st instar larvae develop initially as internal
parasitoids, but after 5 or 6 days the larvae chew through the host integument and continue development as external
parasitoids. In spite of the numerous records of this species reared from California red scale, 4. aurantii, we were
not able to obtain oviposition by females placed on 4. aurantii of various ages (2nd instar to adult females) in the
laboratory.

FIGURES 295-300. Signiphora merceti: 295, female habitus (UCRC ENT 299464); 296, mesosoma of female (BMNH(E)
990193); 297, metasoma of female (BMNH(E) 990193); 298, male habitus (USNM ENT 763090); 299, male genitalia (USNM
ENT 763090); 300, Ms8 of metasoma, male (USNM ENT 763090).
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Signiphora perpauca Girault, 1915
Figures 301-316
http://eol.org/pages/855933

Signiphora perpauca Girault, 1915: 71. Female.
urn:lsid:zoobank.org:act: 111F47A2-436B-450A-8D7B-2DE9DF 894167
Signiphora woolleyi Hayat, in Hayat et al. 2003: 321. Female. NEW SYNONYMY
urn:lsid:zoobank.org:act:83B71D6A-9E6A-4620-B6A9-F347B2112669

Diagnosis. The light coloration of the female distinguishes this species from all others in the flavopalliata group
with a discal seta in the fore wing. The following combination of features is also diagnostic: fore wing with discal
seta; scutellum generally with 5 or 6 setae; female antennal clava distinctly dusky in apical 1/6—1/4; Mt8 with
anterodorsal margin in female transverse, without a medial incision; Mtl bilobed with medial portion rounded;
Ms8 in male with a pointed, anteromedial projection.

This species is most similar to S. fax, and is often reared in association with that species. Females can easily be
distinguished from S. fax by the light coloration, but the separation of males is more difficult. Males of S. fax
generally have 4 setae on the scutellum, whereas males of perpauca generally have 5 or 6 setae on the scutellum.
The coloration of the metasoma of S. fax male is uniformly brown, whereas the metasoma of male of S. perpauca is
often a mottled brown, or the terga are lighter in color laterally and at the apex of the metasoma.

FIGURES 301-304. Signiphora perpauca: 301, head (BMNH(E) 990209); 302, female antenna (BMNH(E) 990209); 303,
mandibles (BMNH(E) 990209); 304, male antenna (UCRC ENT 299491).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.39—0.77 mm (n=20). Vertex
yellow or tan, occiput with brown band at occipital margin, interrupted medially, face and gena pale yellow,
clypeus dark brown. Antennal clava dusky in distal 1/6—1/4, remainder of clava and pedicel and scape pale brown
or tan. Pronotum yellow, tan or light brown except lateral corners yellow. Mesoscutum entirely yellow or brown in
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anterior 1/3—1/2 and yellow in posterior 1/2-2/3. Scutellum, metanotum and medial sclerite of propodeum pale
yellow or white, distinctly lighter in color than mesoscutum and lateral sclerites of propodeum. Propodeum with
lateral sclerites yellow or tan, occasionally embrowned at borders of medial sclerite. Metasoma usually entirely
yellow but occasionally with varying amount of brown coloration as follows:Mt2 sometimes dusky brown in
medial 1/3, or Mt1-Mt3 orange, brown, or with embrowned patches on yellow or orange background. In specimens
with dark color on Mt1-Mt3, Mt4 in medial 1/3 and Mt5 may be embrowned in medial 1/5. Mt6 and Mt7 rarely
with lateral embrowned areas. Mt8, epiproct and ovipositor sheaths generally yellow, rarely dusky dark brown
which contrasts with preceding terga (see discussion). Fore wing infuscated from base to almost apex of stigma
vein, with hyaline areas behind submarginal vein and in basal area, typical for flavopalliata group species.

FIGURES 305-310. Signiphora perpauca: 305, fore wing, female (BMNH(E) 990213); 306, venation of fore wing
(BMNH(E) 990209); 307, hind wing, female (BMNH(E) 990205); 308, venation of hind wing (BMNH(E) 990218); 309,
middle leg, female (BMNH(E) 990205); 310, Mt8 of metasoma, female (UCR 299470).
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FIGURES 311-316. Signiphora perpauca: 311, female habitus (BMNH(E) 990205); 312, mesosoma of female (BMNH(E)
990218); 313, metasoma of female (BMNH(E) 990218); 314, male habitus (UCR 299490); 315, male genitalia (UCR 299490);
316, Ms8 of metasoma, male (UCR 299490).

Head. Mandible bidentate, mandibular ducts enlarged apically. Pedicel length:scape length 0.64-0.77; 3 anelli,
the second 1.0-3.0x length of first, the third 2.0-4.0x length of first; clava length:scape length 1.41-1.88. Vertex
and frons minutely and transversely striate, with scattered, minute punctations.

Mesosoma. Pronotum and mesoscutum transversely, weakly imbricate, medial sclerite of propodeum weakly
imbricate. Scutellum with 5 or 6 setae (rarely fewer or up to 9) and 2 campaniform sensilla; medial propodeal
sclerite rounded, process on medial sclerite rounded or pointed apically. Fore wing with discal seta, length:width
2.9-3.9; fore wing LMS:fore wing width 1.2—1.7; marginal vein length:stigmal vein length 1.7-3.4, marginal vein
with 6 dorsal setae and 0 or 1 ventral setae; seta M3 length:marginal vein length 0.56—0.75; apical end of costal cell
at seta M2-M3. Hind wing with subparallel margins, length:width 6.9-8.5; hind wing width:fore wing width 0.36—
0.50; hind wing LMS:hind wing width 2.50-3.40. Mesofemur with one long spine and one short spine in
posteroapical margin; mesotibial spur length:basitarsus length 0.81-1.19; mesotibial spur with 47 teeth; basitarsus
length:mesotibia length 0.54-0.83.

Metasoma. Mtl weakly bilobed or bilobed with medial portion rounded; Mtl length:Mt2 length 1.0-2.0;
ovipositor with anterior-most margin lying under Mt4—Mt6; ovipositor length:metasoma length 0.40-0.65;
ovipositor sheath length:ovipositor length 0.20-0.36; Ms3—Ms6 with anterior projections short to long; Ms6 in
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posterior 1/4 of metasoma and with 4—6 setae; Mt8 with anterodorsal margin transverse, without a medial incision,
although the lateral portions may be widely rounded and produced slightly anterior to medial portion.

Male. Length, anterior margin of pronotum to epiproct apex, 0.39—-0.63 mm (n=7). Coloration as for female
except vertex and frons yellow—orange or tan, occiput with brown band at occipital margin not interrupted
medially, antenna uniformly brown or pale brown, clava not distinctly dusky in apical portion, pronotum light
brown in anterior 1/3 or in medial 1/2, remainder of pronotum pale tan, mesoscutum brown in anterior 1/3—1/2,
posterior 1/2-2/3 mesoscutum, scutellum, metanotum and medial sclerite of propodeum yellow, pale tan, or white;
lateral sclerites of propodeum light brown, contrasting with lighter medial sclerite; Mt1 light brown, remainder of
metasoma brown or light brown, often lighter in color laterally or a mottled brown which is lighter laterally and at
apex. Sculpture as described for female. Genitalia normal for flavopalliata group, digitus with one apical denticle
and one seta at its midpoint, digitus length approximately 2x its width, Ms8 a transverse strip with a pointed
anteromedial projection, extending to cerci laterally.

Discussion. We have examined the holotype female of S. woolleyi Hayat, and (unfortunately) it falls well
within the limits of S. perpauca as defined here. The marked sexual dimorphism in coloration characteristic of this
species is unusual in Signiphoridae. The apex of the metasoma in female (Mt8, epiproct and the ovipositor sheaths)
are generally yellow or pale yellow as the preceding terga. In one series from Pitangueiras, Sao Paulo State, Brazil
(UCR ENT 299496 and 299503); Mt8, the epiproct and ovipositor sheaths are a dark, dusky brown and contrast
with the preceding terga.

Type material. Signiphora perpauca Girault—HOLOTYPE Q [examined]: in balsam, QMB Type HY/
2967, AUSTRALIA, Queensland, Seymour (Ingham); forest, [coll. probably A.A. Girault], 20-11. The holotype is
in reasonably good condition. All appendages are present although the body has been crushed somewhat.
Signiphora woolleyi Hayat—HOLOTYPE 9 [examined]: in balsam, TARA 13/6/29/38, Delhi, India, INDIA,
Karnataka, Bangalore, 7.ii.2001, Ceroplastes actiniformis Green on sandalwood.

Other material examined. ARGENTINA: Corrientes: 1 ¢, (MLPA). ARGENTINA: Cérdoba: 1 ¢,
USNM ENT 763106 (USNM). ARGENTINA: Tucuman: 2 @, UCRC ENT 299506-299507 (UCR).
AUSTRALIA: Queensland: 1 ¢, BMNH(E) 990220 (BMNH). BRAZIL: 1 @, UCRC ENT 299505 (UCR).
BRAZIL: Minas Gerais: 2 ¢, UCRC ENT 299499-299500 (UCR). BRAZIL: Pernambuco: 3 ¢, 4 4, UCRC
ENT 299487299488, 299490299491, 299498, 299501-299502 (UCR). BRAZIL: Rio de Janeiro: 8 ¢, UCRC
ENT 299470-299472, 299483299486, 299497 (UCR). BRAZIL: Santa Catarina: 15 9@, 6 sex unknown.
BMNH(E) 990205-990219; NHMUK 010370264-010370265 (BMNH). BRAZIL: Sao Paulo: 1 mixed series, 8
Q, 1 4, UCRC ENT 299481-299482, 299494299496, 299503-299504, 300237-300239 (UCR). CHILE: 2 ,
UCRC ENT 299467-299468 (UCR). CUBA: 2 @, USNM ENT 763103-763104 (USNM). EGYPT: | @, TAMU-
ENTO X0852771 (TAMU). FRENCH POLYNESIA: 1 @, UCRC 299480 (UCR). HAITI: 10 @, USNM ENT
763107-763116 (USNM). INDIA: 1 Q, USNM ENT 763026 (USNM). MEXICO: Michoacdn: 1 @, TAMU-
ENTO X0828006 (TAMU). MEXICO: Sinaloa: 2 @, UCRC ENT 299593-299594 (UCR). PANAMA: Bocas del
Toro: 1 mixed series. UCRC ENT 299469 (UCR). PAPUA NEW GUINEA: 4 @, BMNH(E) 990306 (BMNH).
PERU: 2 2, 1 sex unknown. UCRC ENT 299492-299493 (UCR), (MLPA). SOUTH AFRICA: KwaZulu-Natal:
3 Q TAMU-ENTO X0616173-X0616175 (SANC). TAIWAN: | @, UCRC ENT 299479 (UCR). THAILAND: 1
Q, TAMU-ENTO X0852811 (FSCA). TRINIDAD AND TOBAGO: 1 9, CNCHYMEN 122468 (CNC). USA:
Florida: 2 @, 3 sex unknown. TAMU-ENTO X0852766, X0852812, X0852813, X0852814, X0852815 (FSCA).
USA: Hawaii: 6 @, UCRC ENT 299474-299478 (UCR); TAMU-ENTO X0856695 (CTAM). USA:
Pennsylvania: 1 @, USNM ENT 763102 (USNM). USA: Texas: 4 @, TAMU-ENTO X0828064, X0828065,
X0828066, X0828067 (TAMU). USA: Virginia: | Q, USNM ENT 763101 (USNM). USA: District of Columbia:
1 @, USNM 763105 (USNM).

Biology. This species is biparental and has been reared from a wide variety of Diaspididae. It is often reared in
association with S. fax. DeBach's notes on several slides of specimens from Brazil indicate that this species is a
primary ectoparasitoid of armored scales. Flanders' notes in the Division of Biological Control, UCR (record for
S&R 1804-11, unpublished) refer to this species as the dominant parasitoid on Florida red scale, Chrysomphalus
aonidum (Linnaeus); in Brazil. This species has not previously been reported from the New World; in fact, until
now it was known only from the holotype, collected at Ingham, Queensland. See discussion of S. flavella regarding
apparent rearing of this species from a soft scale on Grewia sp. in apparent sympatry with that species.
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Signiphora plaumanni Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:83BB7E43-C77E-43CE-B182-4D32A71641E3
Figures 317-328

Diagnosis. Fore wing with discal seta; wing venation distinctive, with marginal vein straight, barely curved, and
with relatively short setae; ovipositor and ovipositor sheaths short; Mtl weakly bilobed or almost transverse, with
medial portion slightly rounded; Mt8 a thin, transverse strip without a medial incision; antennal clava wide,
infuscate in distal Y4, and with a single, finger-like sensillum at apex; scutellum with medial pair of setae closer
together than either are to lateral-most setae.

Signiphora plaumanni is most similar to S. perpauca, but can be distinguished from it by the mostly dark
mesoscutum (brown in anterior 1/3—% in S. perpauca) and metanotum (yellow or mostly yellow in S. perpauca)
and other features given in the key.

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.44-0.58 mm (n=7). Head
yellow with brown band around occiput; antenna pale tan except distal 1/5-1/4 of clava distinctly darker. Medial
third of pronotum brown, remainder yellow, mesoscutum mostly brown except posterolateral corners yellow,
scutellum, metanotum and medial sclerite propodeum yellow or dusky yellow, contrasting with brown lateral
sclerites of propodeum and all of metanotum. Fore wing infuscated from base to apex of venation, with lighter
areas at wing base.

Head. Vertex and frons finely and transversely striate. Mandible bidentate, mandibular ducts enlarged apically.
Pedicel length:scape length 0.39-0.53; 3 anelli, second anellus 1/3-2.5x length of first, third anellus 2.7—4.5x
length of first, clava length:scape length 1.2—1.6.

FIGURES 317-320. Signiphora plaumanni n. sp.: 317, head (BMNH(E) 990304); 318, female antenna (BMNH(E) 990304);
319, mandibles (BMNH(E) 990304); 320, middle leg, female (BMNH(E) 990304).
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FIGURES 321-324. Signiphora plaumanni n. sp.: 321, fore wing, female (TAMU-ENTO X0609369); 322, venation of fore
wing (BMNH(E) 990269); 323, hind wing, female (BMNH(E) 990304); 324, venation of hind wing (BMNH(E) 990304).

Mesosoma. Mesoscutum and medial sclerite of propodeum transversely imbricate. Scutellum with 4 setae and
2 campaniform sensilla, the medial pair of setae closer together than either is to the lateralmost setae; medial
propodeal sclerite rounded, process on medial sclerite narrowly rounded. Fore wing with discal seta, length:width
3.1-3.7; fore wing LMS:fore wing width 1.1-1.3; marginal vein:stigmal vein 2.3-2.8; marginal vein with 6 dorsal
and 2 ventral setae; seta M3 length:marginal vein length 0.46—0.57; apical end of costal cell between seta M1 and
M2. Hind wing with margins subparallel, hind wing length:width 6.2—6.7; hind wing width:fore wing width 0.47—
0.56; hind wing LMS:hind wing width 2.0-2.2. Mesofemur with one long and one short spine on posteroapical
margin, mesotibial spur with 4 or 5 teeth, mesotibial spur:basitarsus 0.78—0.96; basitarsus:mesotibia 0.59-0.65.

Metasoma. Mtl weakly bilobed or almost transverse, with medial portion rounded; Length Mtl:length Mt2
1.0-2.0; anterior-most portion of ovipositor lying under Mt3—Mt5; ovipositor length:metasoma length 0.82—0.96;
ovipositor sheath length:ovipositor length 0.18-0.23; Ms3—Ms6 with anterior projections very long; Ms6 between
midpoint and posterior 3/4 of metasoma and with 6 setae; Mt8 a thin, transverse strip, without a medial incision.

Male. Unknown.

Type material. HOLOTYPE : slide-mounted in Canada balsam, Brazil, Sta. Catarina, Nova Teutonia,
14 xii.1949, F. Plaumann coll., B.M. 1957-341, BMNH(E) 990296. Holotype deposited in BMNH. PARATYPES:
5 Q slide-mounted in balsam and 7 9 slide-mounted in Hoyers, data as holotype (BMNH(E) 990291-990294,
990297990298, 990300-990304) except one ¢ collected 25.xi.1949 (BMNH(E) 990304). Paratypes deposited in
BMNH, USNM, TAMU, and Museu Entomolégico Fritz Plaumann, Seara, Brazil, with permission of BMNH(E).

Other material examined. ECUADOR: Galdpagos: 2 @, TAMU-ENTO X0609369, X0609371 (TAMU).

Biology. Unknown.

Etymology. The species is named after Fritz Plaumann, the collector of the type specimens, and a famous and
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extraordinary collector of micro-Hymenoptera and other insects, who devoted most of his 92 years to exploring and
documenting the insect fauna of his region of Brazil.
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FIGURES 325-328. Signiphora plaumanni n. sp.: 325, female habitus (BMNH(E) 990304); 326, mesosoma of female
(BMNH(E) 990304); 327, metasoma of female (BMNH(E) 990304); 328, Mt8 of metasoma, female (BMNH(E) 990293).

Signiphora renuncula Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:72BFF07C-5AEF-466F-B53A-B5322085230A
Figures 329-344

Diagnosis. Fore wing with discal seta; ovipositor very long, extending anteriorly under propodeum; Mtl or Mt2,
and with ovipositor sheaths strongly exserted; Mtl strongly bilobed with medial portion transverse; Mt8 with
rounded medial incision; vertex finely and minutely reticulate.

This species is very similar to S. ensifera, which also has a long ovipositor extending anteriorly to the base of
the metasoma, but it can be distinguished from it by the sculpture on the frons (minutely and transversely striate in
S. ensifera); the shape of Mt1 (rounded or barely transverse medially in S. ensifera); and the shape of Mt8 (anterior
margin transverse in S. ensifera). In addition, the mandible of S. ensifera has a small dorsal truncation in addition to
the two teeth, the mandible of S. renuncula does not. The relatively short fore wing marginal vein with long setae
and the long discal seta are distinctive, as is the strongly pointed process on the medial sclerite of the propodeum.
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Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.56—0.72 mm (n=6). Face, frons
and vertex pale yellow, occiput slightly darker tan. Antenna entirely pale brown or tan, clava somewhat darker.
Pronotum and anterior 2—2/3 mesoscutum brown. Posterior portion of mesoscutum, scutellum, metanotum and
most of propodeum yellow; medial process of propodeum darker in posterior 1/5-2/3; lateral sclerites propodeum
sometimes darker than scutellum but lighter than base of metasoma; Mt1-Mt4 brown; Mt5-Mt7 pale yellow, but
darker in medial portions; Mt8, epiproct and ovipositor sheaths brown. Fore wing infuscated from base to apex of
stigma vein or somewhat beyond, with hyaline area behind marginal vein typical of flavopalliata group species.
Hind wing hyaline.

Head. Vertex and frons very finely and evenly reticulate, the reticulations about ¥ the diameter of the ocelli.
Mandible bidentate, mandibular ducts enlarged apically. Pedicel length:scape length 0.66-0.78; 3 anelli, second
anellus 1.5-2.0x length of first, third anellus 2.0-3.0x length of first; clava length:scape length 1.73-2.00.

Mesosoma. Pronotum and mesoscutum finely and transversely imbricate. Scutellum with 4 setae and 2
campaniform sensilla; medial propodeal sclerite narrowly rounded, process on medial sclerite pointed. Fore wing
with discal seta, length:width 3.0-4.0; fore wing LMS:fore wing width 1.30—1.76; marginal vein:stigmal vein 2.4—
2.9; marginal vein with 6 dorsal and usually no ventral setaec (1 ventral seta, BMNH(E) 990288); seta M3
length:marginal vein length 0.50-0.69; apical end of costal cell from setae M2—M3 to seta M4. Hind wing margins
subparallel, hind wing length:width 7.0-8.2; hind wing width:fore wing width 0.40-0.50; hind wing LMS:hind
wing width 2.1-2.9. Mesofemur with one long and one short spine on posteroapical margin; mesotibial spur with
6-8 teeth; mesotibial spur length:basitarsus length 0.80—1.00; basitarsus length:mesotibia length 0.58—0.74.

FIGURES 329-332. Signiphora renuncula n. sp.: 329, head (BMNH(E) 990289); 330, female antenna (BMNH(E) 990288);
331, mandibles (BMNH(E) 990289); 332, male antenna (BMNH(E) 990295).
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FIGURES 333-338. Signiphora renuncula n. sp.: 333, fore wing, female (CNC HYMEN 00122380); 334, venation of fore
wing (CNC HYMEN 00122380); 335, hind wing, female (BMNH(E) 990288); 336, venation of hind wing (BMNH(E)
990288); 337, middle leg, female (BMNH(E) 990288); 338, Mt8 of metasoma, female (BMNH(E) 990289).

Metasoma. Mtl strongly bilobed with medial portion transverse; Mtl length:Mt2 length 1.0-1.8; ovipositor
with anterior-most portion lying under propodeum, Mtl or Mt2; ovipositor length:metasoma length 0.81-0.95;
ovipositor sheath length:ovipositor length 0.21-0.32; Ms3—Ms6 with anterior projections long; Ms3 lying between
medial and posterior % of metasoma or less commonly between posterior % and apex of metasoma and with 8
setae; Mt8 with anterodorsal margin with rounded, medial incision.

Male. Color and sculpture as described for female, except (in the one specimen examined): clava not
noticeably darker, pronotum, mesoscutum, propodeum, and all of metasoma brown. Clava length:scape length
1.59. Digitus relatively short and wide, length about 1.3x its width, with a single, short and slightly curved laterally
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denticle at apex, and a pair of short and straight medial denticles between bases of digiti; Ms8 a very thin transverse
strip, without a medial anterior projection.

Discussion. This species has a disjunct distribution in Brazil, with the holotype and two paratypes from NW
Brazil (Fonte Boa, Amazonas) and the other two series of paratypes from SE Brazil (Nova Teutonia and Represa
Rio Grande). It is similar to S. ensifera but appears to be a different species based on the features given in the
diagnoses. Signiphora ensifera is also known from Nova Teutonia, but the collecting dates are different. Although
the collecting date on the single male specimen (BMNH(E) 990295) does not match any of those of the females,
the association is based on the long discal seta and long setae on the marginal vein of fore wing, shape of Mtl, and
the process on the medial sclerite of the propodeum. The male specimen has a pair of large structures inside the
head, above the mouthparts and under the frons (Fig. 344), which appear to be glands of some sort. This has not
been observed in other species of Signiphoridae. Finally, three slide-mounted specimens from Cuitlapetec,
Veracruz, Mexico (UCRC ENT 299591) fit the diagnosis of this species, although the sculpture on the frontovertex
is not clear, and the ovipositor sheaths are not quite as extended as in the Brazilian specimens.

FIGURES 339-344. Signiphora renuncula n. sp.: 339, female habitus (BMNH(E) 990288); 340, mesosoma of female
(BMNH(E) 990288); 341, metasoma of female (BMNH(E) 990288); 342, male habitus (BMNH(E) 990295); 343, male
genitalia (BMNH(E) 990295); 344, Enlarged glands in head of male (BMNH(E) 990295).

Type material. HOLOTYPE 2: mounted in balsam, [Brazil], Fonte Boas [presumably Fonte Boa],
Amazonas, ix.1975, F.H. Oliveira, CNC HYMEN 00122380. Holotype deposited in CNC. PARATYPES: four ¢
in balsam, same data as holotype (CNC HYMEN 00122379, 00122381, 00122363, 00122364); one © in balsam,
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Brazil, Repressa [sic] Rio Grande, [Sao Paulo], M. Alvarenga, vii.1972, sweep net (CNC HYMEN 00122382).
Three ¢ in balsam: Brazil, Nova Teutonia, 28.vii.1943, 23.vii.1943, 10.2.1944, 7.xii.1943, F. Plaumann, B.M.
1957-341 (BMNH(E) 990288-990290 and 990295). Paratypes deposited in CNC, BMNH, and TAMU.

Biology. Unknown.

Etymology. From renunculus, diminutive form of L. ren = kidney, referring to the enlarged, kidney-shaped
structures, apparently glands, in the head of the male. The species epithet is an adjective.

Signiphora tridentata Woolley & Dal Molin, n. sp.
urn:lsid:zoobank.org:act:6B9868A6-9E27-4A75-8 A49-F55BCOA0B252
Figures 345-360

Diagnosis. This species is distinguished from all other species in the flavopalliata group by the tridentate
mandibles. The combination of a discal seta on the fore wing, the length of Mtl relative to Mt2 (0.66—0.86 in
females) and 4 setae on the scutellum are also diagnostic.

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.43—-0.66 mm (n=9). Vertex tan
with medial brown patch at occipital margin in most specimens, frons, face and gena yellowish—tan; clypeus dark
brown. Antennal clava pale brown, dusky in distal 1/3—1/2, pedicel and scape tan. Pronotum and anterior 2/3
mesoscutum dark brown, posterior 1/3 mesoscutum, scutellum, metanotum and lateral sclerites of propodeum pale
yellow. Medial sclerite propodeum pale yellow in anterior 1/3 to entirely pale yellow, remainder brown, Mt1-Mt4
brown, Mt5 and anterior 1/3 of Mt6 yellow, posterior 2/3 of Mt6 to apex of metasoma brown, or metasoma entirely
light brown in some specimens. Fore wing infuscated from base to distal end stigmal vein with normal hyaline
areas behind submarginal vein. Hind wing faintly infuscated behind marginal vein.

FIGURES 345-348. Signiphora tridentata n. sp.: 345, head (BMNH(E) 990227); 346, female antenna (BMNH(E) 990232);
347, mandibles (BMNH(E) 990227); 348, male antenna (BMNH(E) 990239).
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FIGURES 349-354. Signiphora tridentata n. sp.: 349, fore wing, female (BMNH(E) 990230); 350, venation of fore wing
(BMNH(E) 990230); 351, hind wing, female (BMNH(E) 990230); 352, venation of hind wing (BMNH(E) 990230); 353,
middle leg, female (UCRC ENT 299577); 354, Mt8 of metasoma, female (BMNH(E) 990230).

Head. Vertex and frons minutely and transversely striate with four longitudinal rows of minute punctations.
Mandible tridentate or rarely bidentate with a transverse, dorsal truncation, mandibular ducts enlarged apically.
Pedicel length:scape length 0.56-0.75; 3 anelli, the second from 1.0-2.0% length of the first, the third from 2.5—
3.0x length of the first; clava length:scape length 1.4—1.7.

Mesosoma. Pronotum and mesoscutum transversely imbricate. Scutellum, metanotum and medial sclerite
propodeum weakly imbricate. Scutellum with 4 setae and 2 campaniform sensilla; medial propodeal sclerite
rounded, process on medial sclerite narrowly rounded or pointed apically. Fore wing with discal seta, length:width
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2.9-4.2; fore wing LMS:fore wing width 1.3-2.0; marginal vein length:stigmal vein length 2.5-3.1; marginal vein
with 6 dorsal and 0-2 ventral setae; seta M3 length:marginal vein length 0.39-0.90, apical end of costal cell from
seta M2 to between setae M3 and M4, or costa cell does not meet marginal vein. Hind wing with subparallel
margins, length:width 6.3-9.3; hind wing width:fore wing width 0.33—0.50; LMS hind wing:hind wing width 2.5—
4.1. Mesofemur with 1 long and 1 short spine on posteroapical margin; mesotibial spur with 4 or 5 teeth; mesotibial
spur length:basitarsus length 0.86—1.0; basitarsus length:mesotibia length 0.47-0.64.

Metasoma. Mtl strongly bilobed with medial portion rounded or transverse (see discussion); Length
Mtl:length Mt2 2.0-3.2; ovipositor with anterior—most margin lying under propodeum to Mt3; ovipositor
length:metasoma length 0.63—0.97; ovipositor sheath length:ovipositor length 0.16-0.25; Ms3—Ms6 with anterior
projections short to long; Ms6 location variable, ranging from posterior ¥4 to apex of metasoma; Ms6 with 6 setae;
Mt8 with anterodorsal margin transverse or with a very shallow medial incision, occasionally with a deep, rounded
medial incision.

Male. Length, anterior margin of pronotum to epiproct apex, 0.39 mm (n=1). Color and sculpture as described
for female. Clava length:scape length 1.79. Ms8 with a short, pointed, anteromedial projection. Genitalia normal
for flavopalliata group, digitus with one apical denticle, length of digitus approximately 3x its width, distal third
and medial surface of digitus more strongly sclerotized than lateral portion of proximal two thirds.

FIGURES 355-360. Signiphora tridentata n. sp.: 355, female habitus (BMNH(E) 990230); 356, mesosoma of female
(BMNH(E) 990230); 357, metasoma of female (BMNH(E) 990230); 358, male habitus (BMNH(E) 990234); 359, male
genitalia (BMNH(E) 990227); 360, Ms8 of metasoma, male (BMNH(E) 990227).
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Discussion. The female specimens from Barro Colorado Island have a distinct, rounded medial incision in the
anterior margin of Mt8; all other females examined have the anterior margin of Mt8 transverse, without a medial
incision. Mtl is bilobed with the medial portion rounded in the holotype and paratype (both from Costa Rica) and
the specimens from Barro Colorado Island (USNM ENT 00763125 and 00763126). In other material Mtl is
strongly bilobed with the medial portion of Mtl transverse. The metasoma is uniformly brown in most specimens;
however, in the holotype female Mt5 and the anterior 1/3 Mt6 are yellow, and in one series from Trinidad (Curepe,
USNM ENT 00763127); Mt4—Mt7 are yellow.

Type material. HOLOTYPE @: in balsam (UCRC ENT 299577); COSTA RICA, Prov. Heredia, 6 km N. San
Jose de Montana, Hotel el Portico, sweeping, coll. J.B. Woolley, 5.xi.1980. Holotype deposited in UCR.
PARATYPE: Q in balsam (UCRC ENT 299576); COSTA RICA, Prov. Puntarenas, 8 km S. Miramar, at crossing
of Rio Naranjo and Pan American Highway, sweeping, coll. J.B. Woolley, 7.xi.1980. Paratype deposited in TAMU.

Other material examined. BRAZIL: Santa Catarina: 6 J, 7 @, BMNH(E)

990227-990229, 990231-990235, 990237, 990239-990242 (BMNH). PANAMA: 2 ¢, USNM ENT 763125-
763126 (USNM). PUERTO RICO: 1 mixed series. INHS 72506 (INHS).

TRINIDAD AND TOBAGO: 1 2, 1 mixed series. USNM ENT 763127-763128 (USNM).

Discussion. Two additional female specimens from Santa Catarina, Brazil (BMNH(E) 990230 and 990238) are
probably this species, but the mandibles are not visible. They were collected on different dates than the other
species from Santa Catarina, which may well indicate a different locality.

Biology. All material for which host records are available were reared from or were associated with the eggs of
Horiola Fairmaire, Tylopelta Fowler or Erecthia Walker, and Clastoptera Germar (Hemiptera: Heteroptera). Egg
parasitism in Signiphoridae is known for one other species, an undescribed species of Thysanus; however, the latter
has been reared from the eggs of Agrilus anxius (Gory) (Coleoptera: Buprestidae).

Etymology. The species name refers to the tridentate mandibles; it is an adjective.

Signiphora xanthographa Blanchard, 1936
Figures 361-376
http://eol.org/pages/855928

Signiphora xanthographa Blanchard, 1936: 18. Female, male.
urn:lsid:zoobank.org:act:77E817D3-1CEF-4A 1C-90EB-A9837D6DFE9F

Diagnosis. Fore wing marginal vein with seta M 1; sculpture on vertex, frons and mesoscutum reticulate to strongly
reticulate; antennal clava very short (clava length:scape length 1.20—1.57) with a uniform pale brown color; Length
Mtl:length Mt2 in female usually 0.66 (0.50-0.66); male metasoma uniformly brown to apex. Males common. S.
xanthographa is most similar to S. coquilletti, S. aleyrodis, and S. flavella. It is distinguished from S. coquilletti and
S. aleyrodis by the reticulate sculpture, the short antennal clava (clava length:scape length for S. coquilletti females
1.52—-1.82); and the male coloration. It is distinguished from S. flavella by the preceding attributes and by the
medial emargination on the anterodorsal margin of Mt8 (the anterodorsal margin of Mt8 in S. flavella is transverse
and without a medial emargination).

Description. Female. Length, anterior margin of pronotum to epiproct apex, 0.43-0.76 mm (n=31). Head
brown, somewhat lighter brown on frons. Antenna uniformly tan, antennal clava occasionally dusky at apex.
Pronotum uniformly light brown to light brown in medial 2/3. Mesoscutum brown in anterior 1/2-5/6 and in
medial 2/3, yellow to pale yellow in posterior 1/2—1/6 and laterally. Scutellum and metanotum pale yellow.
Propodeum including medial sclerite pale yellow except light brown along posterior margins of each. Mtl and
anterior 1/2 of Mt2 light brown, Mt3—Mt4 dark brown, Mt5-Mt7 yellow or light brown, occasionally with Mt4—
Mt7 yellow or with metasoma uniformly brown to apex. Ovipositor sheaths dusky. Legs pale yellow. Fore wing
infuscated from base to slightly beyond distal end of stigma vein, with usual hyaline areas at wing base.

Head. Mandibular ducts enlarged apically. Pedicel length:scape length 0.52—0.78; 3 anelli, second anellus from
1.5-3.0x length of the first, third from 1.5-4.0x length of the first; clava length:scape length 1.20—1.57. Vertex and
frons reticulate to strongly reticulate, frons with four longitudinal rows of minute punctations.

Mesosoma. Pronotum transversely reticulate to transversely imbricate. Mesoscutum reticulate to strongly
reticulate, often transversely reticulate in anterior 1/3. Scutellum, metanotum and medial sclerite of propodeum
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weakly reticulate to transversely and weakly reticulate. Scutellum with 4 setae and 2 campaniform sensilla. Medial
propodeal sclerite rounded, process on medial sclerite rounded or pointed apically. Fore wing length:width 2.8-3.5;
fore wing LMS:fore wing width 1.1-1.7; marginal vein:stigmal vein 1.9-3.1; marginal vein with 6 dorsal setae and
no ventral setae, rarely without seta M1; seta M3 length:marginal vein length 0.33-0.57; apical end of costal cell at
seta M1-M2. Hind wing with subparallel margins, length:width 6.7—10.7; hind wing width:fore wing width 0.29—
0.47; LMS hind wing:hind wing width 2.5-4.5. Mesofemur with 1 long spine and 1 short spine in posteroapical
margin, mesotibial spur with 3-5 teeth; mesotibial spur length:basitarsus length 0.63—1.13; basitarsus
length:mesotibia length 0.39-0.50.

Metasoma. Mtl strongly bilobed with medial portion transverse or rounded; Length Mt1:length Mt2 1.0-2.0;
ovipositor with anterior-most portion lying under Mt2-Mt4; ovipositor length:metasoma length 0.42-0.96;
ovipositor sheath length:ovipositor length 0.20-0.29; Ms3—-Ms6 with anterior projections short to medium; Ms6 in
posterior 1/4 metasoma and with 8-10 setae; Mt8 with anterodorsal margin with a rounded medial emargination
and with anterolateral margins transverse.

FIGURES 361-364. Signiphora xanthographa: 361, head (UCRC ENT 299525); 362, female antenna (TAMU-ENTO
X0616375); 363, mandibles (TAMU-ENTO X0616375); 364, male antenna (UCRC ENT 299525).

Male. Length, anterior margin of pronotum to epiproct apex, 0.40-0.65 mm (n=20). As described for female
except the following: anterior 1/2-3/4 and medial 2/3 mesoscutum brown, scutellum to propodeum yellow to pale
tan, medial sclerite of propodeum occasionally tan or pale brown. Metasoma uniformly brown to apex,
occasionally with Mt6 and Mt7 lighter than preceding terga. Antennal clava length:scape length 1.2-1.8,
mesotibial spur with 2—4 teeth; Ms8 a narrow transverse strip, without an anterior projection, extending past cerci
laterally. Genitalia normal for the flavopalliata group, digitus length 2x its width, digitus with one short apical
denticle and one seta at its midpoint.
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FIGURES 365-370. Signiphora xanthographa: 365, fore wing, female (TAMU-ENTO X0616375); 366, venation of fore wing
(TAMU-ENTO X0616375); 367, hind wing, female (TAMU-ENTO X0616376); 368, venation of hind wing (TAMU-ENTO
X0616376); 369, middle leg, female (UCRC ENT 299525); 370, Mt8 of metasoma, female (TAMU-ENTO X0616377).

Discussion. De Santis (1973) recognized the similarity between S. townsendi and S. xanthographa and he
stated that with further study the latter might come to be regarded as a subspecies of the former. We believe S.
townsendi and S. aleyrodis (q.v.) to represent the same species for the reasons given above, and have synonymized
the former under the latter. The type specimens of S. xanthographa have the strongly reticulate sculpture on the
vertex and mesoscutum characteristic of this species, but are somewhat unusual in that Mt5-Mt7 are concolorous
with Mt1-Mt4. However, females with this metasomal coloration are common in the long series collected by
DeBach and Rose in Brazil and Argentina. In some specimens in a series from Palmira, Valle de Cauca, Colombia
(collected by Fred Bennett from Bemisia tabaci on Glycinis max, TAMU-ENTO X046246, X0616124, X0616129—
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136, FSCA); the sculpture on the frontovertex and occasionally the mesoscutum is transversely imbricate, as in S.
aleyrodis. In addition, the coloration of Mt4—Mt6 in males is also somewhat lighter that the basal tergites, also
characteristic of S. aleyrodis. We are treating these as S. xanthographa, but as discussed above under S. aleyrodis, it
is quite possible that there are additional cryptic species involved that have this morphotype. Two specimens are
known from Asia: TAMU-ENTO X0852767 (FSCA) coll. H.W. Browning ex: whitefly in Thailand (94-533-18);
and UCRC ENT 299588, Hong Kong, New Territories, Bible Institute, coll. Cheng, 18-VII-1971, ex Aonidiella
aurantii on Cycas revoluta, R71-55-c. The host record for the Hong Kong specimen is unusual for this species, but
otherwise the specimen fits the diagnosis.

FIGURES 371-376. Signiphora xanthographa: 371, female habitus (TAMU-ENTO X0616377); 372, mesosoma of female
(BMNH(E) 99021); 373, metasoma of female (TAMU-ENTO X0616377); 374, male habitus (TAMU-ENTO X0616376); 375,
male genitalia (TAMU-ENTO X0616376); 376, Ms8 of metasoma, male (TAMU-ENTO X0616376).

Type material. Signiphora xanthographa—LECTOTYPE ©Q [here designated]: Cotypus 688, INTA,
ARGENTINA, [ENTRE RIOS], Parana, coll. Baez, V-1936, ex Aleurotrixus [sic]. PARALECTOTYPES: data as
lectotype, 1 @ and 3 &, S. xanthographa was described by Blanchard (1936) from two @ and three &' specimens on
one slide, No. 688 Cotypus, INTA. The ¢ to the lower right (slide oriented with the two labels bearing species
name and type number to the right) is here designated lectotype and the slide has been labeled accordingly.

Other material examined. ARGENTINA: Buenos Aires: 3 mixed series. UCRC ENT 299563-299564,
299572 (UCR). ARGENTINA: Santa Fe: 1 sex unknown. BMNH(E) 990222 (BMNH). ARGENTINA: 2 sex
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unknown, 8 mixed series, 3 ¢, UCRC ENT 299560-299562, 299565-299571, 299573-299575 (UCR). BRAZIL:
Bahia: 3 ©, USNM ENT 763119-763121 (USNM). BRAZIL: Mato Grosso do Sul: 2 @, USNM ENT 763122—
763123 (USNM). BRAZIL: Pernambuco: 2 &, 2 ©, UCRC ENT 299533-299536 (UCR). BRAZIL: Rio de
Janeiro: 1 sex unknown, 21 mixed series, 2 @, UCRC ENT 299527-299532, 299539-299555, 300236 (UCR).
BRAZIL: Sao Paulo: 4 mixed series, 2 9, UCRC ENT 299537-299538, 299556299559 (UCR). CHILE: 1 &, 7
Q, BMNH(E) 991089, 991090 (BMNH); TAMU-ENTO X0616373-X0616377, X0855988 (TAMU). CHINA:
Hong Kong: 1 &, UCRC ENT 299508 (UCR). COLOMBIA: 3 £, 5 9, TAMU-ENTO X0460246, X0616124,
X0616129, X0616130, X0616131, X0616132, X0616135, X0616136 (FSCA). PERU: 1 mixed series, 6 ¢, UCRC
ENT 299509-299515 (UCR). THAILAND: 1 ¢, TAMU-ENTO X0852767 (FSCA). TRINIDAD AND
TOBAGO: 1 ¢, BMNH(E) 990221 (BMNH). URUGUAY: 4 4, 7 @: UCRC ENT 299516-299526 (UCR); 20
pinned specimens: USNM ENT 763509-763528 (USNM).

Biology. This species is biparental and has been reared primarily from Aleyrodidae of the genera Aleurothrixus
Quaintance and Baker, Aleyrodes, and Tetraleurodes Cockerell. Of the two records from Diaspididae, one was a
mixed rearing-sample containing 4. floccosus and L. gloverii and one was from C. aonidum. In his description,
Blanchard (1936) stated that this species is an internal parasitoid of Aleurothrixus floccosus and A. howardi
(Quaintance). Slide-mounted host material from Argentina and Brazil collected by Rose and DeBach provides
conclusive evidence that S. xanthographa is an external hyperparasitoid of Amitus spiniferus (Bréthes)
(Platygastridae) pupae in 4. floccosus. Rose observed the ovipositional behavior on 4. floccosus in Argentina and
in the UC-Riverside quarantine laboratory and noted that oviposition occurred only when females were provided
with parasitized hosts (Rose, personal communication).

Unidentifiable species
Signiphora rectrix Girault, 1915

Signiphora rectrix Girault, 1915: 71. Female.
urn:lsid:zoobank.org:act:E5SA3A465-2842-4711-AD40-2B0D4757966D

Discussion. Signiphora rectrix was described from a single female specimen in poor condition mounted under a
cover slip fragment in Canada balsam, deposited in the Queensland Museum. The holotype is lacking fore wings
and hind wings. It appears to be a member of the flavopalliata group, based on overall habitus and body coloration.
However, without fore wings it is impossible to determine if it represents a valid species or is a synonym of another
species. Details on the type (examined) are as follows (Dahms 1986): type locality Kuranda, Queensland, Forest.
QM holotype HY 2966. The slide also bears a second QM type number, T.4144, which was a duplicate register
number for the holotype of this species and has been cancelled (Dahms 1986).
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Supplementary Material Table S1: Morphological and anatomical terms used in species descriptions and their matching URIs on Hymenoptera Anatomy Ontology (HAO).

valvulae or gonostyl.

Term HAO Term Concept URI (sensu)
anellus anellus One or more, usually transverse or ring-like, basal flagellar segments that lack longitudinal sensilla. ~ [http://purl.obolibrary.org/obo/HAO_0000287 Gibson et al. 1998.
antenna Paired segmental sensory appendage on the head, composed of the scape, pedicel and flagellum. |http://purl.obolibrary.org/obo/HAQ_0000101 Gibson et al. 1998.
A subdivision of the ant including t It dicel) and li of the flagell
antennomere subdivision of the antenna, including true segments (scape, pedicel) and annuliof the flagellum /o 1) o fibrary.org/obo/HA_0000107 Deans, A. R. 2009 in HAO Portal.
(flagellomere).
i hat is the - vi f th imall ibi
basitarsus he ta‘rsomer?t at is the basal-most subdivision of the tarsus, connected proximally with the tibia https//purl.obolibrary.org/obo/HAQ_0000178 Miko, 1. 2000 -2014 in HAO Portal
and distally with the second tarsomere.
cercus Paired sensory structures located apicolaterally on the last or second last metasomal tergite. USualy |\ b oo oonoror Gibson et al. 1998,
have a button-like or finger-like appearance and bear long setae.
The anatomical cluster composed of the apical flagellomeres that are differentiated by size from the
club clava oo P pical iag g http://purl.obolibrary.org/obo/HAO_0001185 Bertone, M. A. 2009 in HAO Portal.
The anteromedial area of the cranium, which is the site of origin of the clypeo-epipharyngeal muscle
clypeus of the head capsule, lying below the (lower) face, and to which the labrum is articulated. Dorsally http//purl.obolibrary.org/obo/HAQ_0000212 Karlsson & Ronquist 2012.
usually separated from the (lower) face by an epistomal sulcus and laterally by the clypeo-
[pleurostomal lines.
costa costal margin The margin that delimits the wing anteriorly. http://purl.obolibrary.org/obo/HAQ_0001977 Miko, I. 2009 -2014 in HAO Portal.
digital tooth/ digital
denticle s:f:\: ooth/ digtal 1, 4 ort, strong cuticular projection located on the volsellar digitus of the male genitalia. http://purl.obolibrary.org/obo/HAO_0001574
The sclerite that is located on the distoventral part of the gonostyle/volsella complex, and is
digitus articulated with the more proximal sclerites of the gononstyle/volsella complex. Apically http://purl.obolibrary.org/obo/HAO_0000385 Miko, 1. 2009 -2014 in HAO Portal; Gibson et al. 1998
differentiated region of the volsella, which usually bears digital spines.
disc The apical region of the forewing beyond the basal cell. Gibson et al. 1998.
discal seta A strong seta present in the discal area of the wing (see figures 129, 130, 141, 142). Woolley 1988.
dorsal setae (wing) The setae present on the dorsal surface of the wing vein.
epiproct The sclerite that is located dorsally of the anal opening. http://purl.obolibrary.org/obo/HAO_0000980 Miko, 1. 2009 -2014 in HAO Portal.
The area that is limited dorsally by the ventral margin of the antennal foramen laterally by the malar
face lower face il € Ve http://purl.obolibrary.org/obo/HAO_0000502 Miko, I. 2008 -2014 in HAO Portal; Gibson et al. 1998
sulcus and ventrally by the oral foramen.
femur Third segment of a leg that articulates basally with the trochanter and apically with the tibia. http://purl.obolibrary.org/obo/HAO_0000327 Gibson et al. 1998.
flange The projection that is lamella-like and is located on a rim, carina, apodeme or edge. http://purl.obolibrary.org/obo/HAO_0000344 Miko, I. 2009 -2014 in HAO Portal
fore wing The wing that is located on the mesothorax. http://purl.obolibrary.org/obo/HAO_0000351 Deans, A. R. 2009 in HAO Portal.
frons upper face The a.rea that is Iocat.ed dorsa\»\y of the ventral margin of the anten.nal rim and ventrally of the o L obolibrary.org/obo/HAO_0001044 Miko, 1. 2009 -2014 in HAO Portal,
anterior ocellus medial to the inner margins of the eye and malar line.
- - P
frontovertex The anatomn:}al c!uster that is composed of the vertex and the dorsal area of the upper face dorsal to http://purl. obolibrary.org/obo/HAQ_0001823 Miko, 1. 2009 -2014 in HAO Portal
the frontofacial ridge.
gena The area that fs delimited by the mtersect\ch of the \rjterorblta\ plane, the margin of the compound http://purl.obolibrary.org/obo/HAO_0000371 Yoder, M. J. 2009 in HAO Portal.
eye, the margin of the oral foramen, the occipital carina and the malar sulcus.
genitalia The anatomical system that is involved in copulation, fertilization and/or oviposition. http://purl.obolibrary.org/obo/HAO_0000374 Nichols 1989.
head The flrsf or anteriormost of the three main body regions of an insect, which bears the mouthparts tex/Jpurlobolibrary.org/obo/HAO_ 0000397 Gibson et al. 1998,
and major sense organs.
hind wing The wing that is located on the metathorax. http://purl.obolibrary.org/obo/HAO_0000400 Deans, A. R. 2009 in HAO Portal.
leg A thoracic app#ndage. The anatomical cluster that is composed of the coxa and all distal leg http://purl. obolibrary.org/obo/HAQ_0000494 Bertone, M. A. 2000 in HA Portal,
segments and is connected to the pectus.
andible The paired, hea\‘llly sclerotized biting and chewing lateral appendage of the mouthparts between the ttee/fpurlobolbrary.org/abo/HAG, 0000506 Goulet & Huber 1993,
labrum and maxilla.
mandibular ducts Tubular structures that open in each mandibular teeth that end internally in a sac-like or globular-like Woolley 1988
gland.
mandibular tooth The projection that is located distally on the mandible. http://purl.obolibrary.org/obo/HAO_0001019 Miko, I. 2009 -2014 in HAO Portal.
Portion of the forewing vein complex that is along the leading edge of the wing basal to the stigmal
vein; usually measured from the point at which the submarginal vein touches the leading edge of the
marginal vein marginalis wing to the point at which the stigmal vein and postmarginal vein unite (sometimes there is a narrow |http://purl.obolibrary.org/obo/HAO_0000512 Gibson et al. 1998.
membranous region anterior to the marginal vein and in some families, e.g. Signiphoridae, defined to
include what is likely the parastigma of most other chalcids)
medial propodeal A triangular medial sclerite set off by sulci from the rest of the propodeum, usually with Woolley 1988
sclerite differentiated surface sculpture and sometimes, color. )
mesofemur The femur that is located on the mid leg. http://purl.obolibrary.org/obo/HAO_0001131 Bertone, M. A. 2009 in HAO Portal.
Region of the mesonotum anterior to the transscutal articulation and scutellar-axillar complex. http://purl.obolibrary.org/obo/HAO_0001490 Gibson et al. 1998.
mesotibia The tibia that is located on the mid leg. http://purl.obolibrary.org/obo/HAQ_0001351 Bertone, M. A. 2009 in HAO Portal.
mesotibial spur The tibial spur that is located on the mesotibia. http://purl.obolibrary.org/obo/HAO_0001120 Miko, I. 2009 -2014 in HAO Portal.
The femur that is located on the hind leg. http://purl.obolibrary.org/obo/HAO_0001140 Bertone, M. A. 2009 in HAO Portal.
The alinotum that is qu:a\ed inthe mela\hnréx, is cm\n‘ecled wwlh‘the mesoscutellum and the httee/fpurl obolibrary.org/obo/HAO_0000603 ko, 20092014 in HAO Portal
mesopostnotum anteriorly and the acrotergite of the first abdominal tergum posteromedially.
The posteriormost of the three main body regions of apocritan Hymenoptera, which looks like the
insect abdomen but excludes th first true' abdominal segment, the propodeum, which s fused o |\ b 6 00606 Gibson et al. 1998,
the thorax; the metasoma includes the second 'true' abdominal segment, the petiole (see also
gaster).
metatibia The tibia that is located on the hind leg. http://purl.obolibrary.org/obo/HAO_0000631 Miko, 1. 2009 -2014 in HAO Portal.
Ms3 The sternite of the third segment (fourth abdominal segment). http://purl.obolibrary.org/obo/HAO_0001831
Ms6. The sternite of the sixth metasomal segment (seventh abdominal segment). http://purl.obolibrary.org/obo/HAO_0001834
Mt1 (metasomal
terg\t(e 1 The tergum that is located on abdominal segment 2. http://purl.obolibrary.org/obo/HAO_0000053 Miko, I. 2009 -2014 in HAO Portal.
Mt2 The tergum that is located on the abdominal segment 3. http://purl.obolibrary.org/obo/HAO_0000056 Miko, |. 2009 -2014 in HAO Portal.
The h hi he LAl I { i | {
occipital margin e edge that separates the vertex and the occiput. Abruptly angled or carinate posterodorsal margin http://purl.obolibrary.org/obo/HAO_0001963 Hopper et al. 2012; Gibson et al. 1998.
of the head that differentiates a dorsal surface from an abruptly declined posterior surface.
occiput The ar}ea that |‘s located posteriorly on‘the head and is de\}m\ted externally by the vertex and the http://purl. obolibrary.org/obo/HAQ_0000658 Gibson et al. 1998,
posterior margin of the gena, and medially by the postocciput.
ocellus A simple eye, consisting of a single, usually round or oval facet. http://purl.obolibrary.org/obo/HAO_0000661 Goulet & Huber 1993.
The anatomical cluster that i f the first valvul: Ivulae, third valvulae, fi
ovipositor e anatomical cluster that is composed of the first valvulae, second valvulae, third valvulae, first | /0 ) o1 ofibrary.org/obo/HAO_0000679 Deans, A. R. 2009 in HAO Portal.
valvifers, second valvifers and female T9.
ovipositor sheaths [third valvula Paired outer protective sclerites surrounding the ovipositor stylets, which are formed from the third http://purl. obolibrary.org/obo/HAQ_0001012 Gibson et al. 1998,

Second segment of the antenna, which articulates basally with the scape and apically with the

pedicel http://purl.obolibrary.org/obo/HAO_0000706 Gibson et al. 1998.

flagellum.
orocess Here,ths term is appled to an extension of the medial portion of the propodeun that rojectsinto Woolley 1986,

the metasoma in Signiphora.
profemur The femur that is located on the fore leg. http://purl.obolibrary.org/obo/HAO_0001124 Bertone, M. A. 2009 in HAO Portal.
projection sternal apodemes Here, this term is applied to anterior projections of metasomal sclerites 3-6 in signiphorid females. | http://purl.obolibrary.org/obo/HAO_0002007 Woolley 1988.

Dorsal sclerite of the the hich laps the sides of the th o b ide-d U-
pronotum ‘_::a sclerite of the prothorax, which overlaps the sides of the thorax 50 as to be upside-down http://purl.obolibrary.org/obo/HAO_0000853 Gibson et al. 1998.

ike.

tergum 1 The tergum that is located on abdominal segment 1. http://purl.obolibrary.org/obo/HAO_0000051 Snodgrass 1935.

protibia The tibia that is located on the fore leg. http://purl.obolibrary.org/obo/HAO_0000350 Deans, A. R. 2009 in HAQ Portal.
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scutellar sensillum

Term HAO Term Concept URI Reference (sensu)
scape The first or basal-most segment of the antenna, which articulates with the head by the radicle. http://purl.obolibrary.org/obo/HAO_0000908 Gibson et al. 1998.
sclerite Any plate of the body wall bounded by membrane or sutures. http://purl.obolibrary.org/obo/HAO_0000909 Gibson et al. 1998.
scrobe antennal scrobe The scrobe that is located dorsally of the antennal foramen and is for the reception of the antenna.  [http://purl.obolibrary.org/obo/HAO_0001432 Miko, . 2009 -2014 in HAO Portal.
sculpture Markings or a pattern of impressions or elevations on the surface of a structure. http://purl.obolibrary.org/obo/HAO_0000913 Goulet & Huber 1993.

 The campaniform sensilla that is paired and is located submedially on the mesoscutellum.

http://purl.obolibrary.org/obo/HAO_0001965

Hopper et al. 2012; Gibson et al. 1998.

mesoscutellar-axillar

Region of the mesonotum posterior the transscutal articulation; often simply referred to as the

apically to where the vein appears to end.

scutellum . http://purl.obolibrary.org/obo/HAO_0000572 Gibson et al. 1998.
complex scutellum, but composed of the scutellum and axillae.
seta sensillum trichodeum Hair-like sensory structure that is articulated basally; sometimes called a trichoid sensillum. http://purl.obolibrary.org/obo/HAO_0002299 Gibson et al. 1998.
Seta projecting from the dorsal surface of the anterior margin of the wing vein (figure 6); if present,
seta M1 is basal to seta M5. Usually shorter than the other setae in signiphorid wings. Often opposite to or Woolley 1988.
basal to the parastigmal sensilla.
eta 2 Basal-most seta beyond seta M, which projects from the dorsal surface of the anterior margin of woolley 1985,
the marginal vein (figure 6).
When there are 5 setae projecting from the dorsal surface of the anterior margin of the marginal
seta M2b vein, a seta between setae M2 and M3. In these cases, M2 and M2b are between M5 and M6, and Woolley 1988.
M3 is distal to M6.
T— Seta projecting from the dorsal surface of the anterior margin of the marginal vein in signiphorids, Woolley 1988,
which is beyond seta M2 and basal to seta M4.
aiid Apical-most seta projecting from the dorsal surface of the anterior margn of the marginal vein o
(figure 6).
sdia i Basal-most seta projecting from the dorsal surface of the posterior margin of the marginal vein Woolley 1685,
(figure 6), next to parastigmal sensilla.
F— APicaIrmost seta projecting from the dorsal surface of the posterior margin of the marginal vein Woolley 195,
(figure 6).
seta S A strong seta projecting from the dorsal surface of the stigmal vein (figure 6). Woolley 1988.
Richards & Richards 1979; Miko, I. 2009 -2014 in HAO
spine The process that lacks non-sclerotised rings at the base. http://purl.obolibrary.org/obo/HAO_0000949 portal
y Richards & Richards 1979; Miko, I. 2009 -2014 in HAO
spur The process that is by conjunctiva and and that is basally sclerotized. http://purl.obolibrary.org/obo/HAO_0000951 Portal
ortal.
Portion of the forewing vein complex that projects into the wing membrane from the apex of the
stigmal vein marginal vein; measured from the point at which the stigmal vein and postmarginal vein unite, Gibson et al. 1998.

submarginal vein

Basal-most portion of the forewing vein complex that occurs behind the costal cell; measured from
the constriction that delimits the humeral plate to the point at which the vein touches the leading
edge of the wing apically.

http://purl.obolibrary.org/obo/HAO_0000972

Gibson et al. 1998.

tarsomere

One segment of the tarsus.

http://purl.obolibrary.org/obo/HAO_0000991

Gibson et al. 1998.

ventral setae (wing)

The setae located on the ventral surface of a wing vein.

The area that is delimited by the intersection of the margin of the compound eyes, the interorbital

vertex plane, and the anatomical line that is tangential to the point on the margin of the anterior ocellus http://purl.obolibrary.org/obo/HAO_0001077 Yoder, M. J. 2009 in HAO Portal.
which defines the minimum distance between the anterior ocellus and the oral foramen.

g The appendage with ts base inserted between the notum and the pleuron and usually membranous, [ o o oo o oo
modified for flight. _

wing base The proximal part of the wing.
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Supplementary Material: Distribution maps.

The following 4 plates display species record localities according to the material examined list in each descrip-
tion. They are provided as static reference for interactive maps from source files (KML) available at Data Dryad
and from the authors. The source files can be read in an application such as Google Maps or Google Earth and
allow the interactive display of the geographic coordinates and labels as provided on table SM2.
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Plate SM3.1. Distribution maps for Signiphora aleyrodis, Signiphora bennetti, Signiphora coquilletti and Signi-
phora fax.
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Plate SM3.2. Distribution maps for Signiphora flavella, S. xanthographa, S. flavopalliata, S. plaumanni, S. en-
sifera, S. lutea, S. brachyptera and S. renuncula.
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Plate SM3.3. Distribution maps for Signiphora biloba, S. jojobae, S. maculata, S. borinquensis, S. ehleri, S.
dozieri, S. longitibia, S. falcata and S. tridentata.
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Plate SM3.4. Distribution maps for records of Signiphora merceti and Signiphora perpauca.
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