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Abstract: 

Hylaeus Fabricius (Hymenoptera, Colletidae) is a genus of bees that can be readily 

recognized by the relatively hairless black bodies with yellow maculations (markings) on 

the face and thorax, including the legs. However, species-level identification is difficult 

due to the maculations of many species being highly variable with respect to shape and 

size, often resulting in high degrees of similarity between and among species. I use a 

combination of morphological and genetic (using the 558bp COI sequence – the barcode 

gene) analyses to assess species richness and diversity for the Hylaeus found within 

Canada, and create a comprehensive checklist and key to the species. By combining these 

two approaches, we now have a better understanding of Canada’s bee fauna: 1) species 

richness is likely to be much higher in Hylaeus, with many morphologically distinct 

specimens representing unique molecular taxonomic units (MTOs) (corresponding to 

Barcode Index Numbers, or BINs) not matching previously published species 

descriptions; 2) H. mesillae and H. modestus, both species with many synonyms each, are 

likely multiple cryptic species; 3) validation of the species H. gaigei was accomplished 

through the discovery of the male (genetic match to female) that can be distinguished 

from morphologically similar species; 4) previously unknown morphological variable 

forms were found in several species, including H. gaigei, and H. mesillae; 5) based on 

specimens examined here, previous records of H. nevadensis and H. rudbeckiae in 

Canada may be due to misidentification; 6) the phylogenetic relationships of species and 

subgenera occurring in Canada are better understood, with genetic analyses supporting 

pre-established morphological characters used to assign species to their respective 

subgenus.  
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1.0 Introduction 

1.1 Bee Biology 

With seven families composed of 20,000 to 30,000 species, bees (Hymenoptera: 

Apoidea, Apiformes) are an extremely diverse group of insects that are found on every 

continent, with the exception of Antarctica (Michener 2007). All bees can be 

distinguished from other stinging wasps (Aculeata) by the presence of branched hairs 

somewhere on their body (Michener 2007), and can be thought of as being vegetarian 

wasps, with adults feeding their larvae pollen instead of feeding on insects for protein 

like most other digger wasps (Apoidea, Spheciformes), from which they evolved between 

100 million (Danforth 2006, 2013; Branstetter et al. 2017) and 125 million (Cardinal et 

al. 2018) years ago. The evolution and radiation of bees can be linked to the evolution of 

flowering plants, which provide the pollen and nectar on which they feed (Crane et al. 

1995; Grimaldi 1999; Grimaldi et al. 2005). This relationship has resulted in bees having 

evolved many behavioral and morphological adaptations for collecting floral resources, 

pollination of flowers when they come into contact with the reproductive organs  (i.e., 

anthers, and stigmas), making them, as a group, the best and most important animal 

pollinators (Corbet et al. 1991; Morse & Calderone 2000; Robertson et al. 2005; Thakur 

2012). However, despite their importance in terrestrial ecosystems, populations of many 

pollinators are declining worldwide (Colla et al. 2006; Le Conte & Navajas 2008; Brown 

& Paxton 2009; vanEngelsdorp & Meixner 2010; Roulston & Goodell 2011). The rate at 

which native bees are declining has not been well established due to most conservation 

efforts being focused on the agriculturally important honey bee; for the most part, there is 
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a lack of knowledge of native bee diversity, and the importance that these species play in 

pollination. This lack of knowledge of the status of native bees, on one hand stems from 

their high diversity, and on the other by the inability to accurately identify most native 

bee species due to lack of taxonomic keys for many taxa, or existing keys being out-of-

date, difficult  to use, and/or incomplete with respect to the fauna treated (Packer 2012) 

1.2 Taxonomy 

Conservation efforts rely on taxonomy for the accurate identification, 

classification, and naming of species (Ferris & Ferris 1989; Savage 1995; Packer et al. 

2009; Jinbo et al. 2011). Bee classification relies on morphology, where organisms are 

grouped based strictly on shared discernable character traits (Packer et al. 2007). Due to 

variation of some morphological characters within species, and phenotypic convergence 

of different species, this method presents significant challenges for accurate taxonomic 

classification (Packer et al. 2007). Although some morphological characteristics are 

generally reliable for the identification of some bee taxa at the supraspecific level (e.g., 

corbicular structure on the hind legs of females of Apis Linnaeus and Bombus Latrielle; 

characteristic wing venation for some genera), for most taxa key characteristics can be 

difficult or almost impossible to use reliably, especially at the species level. In addition, 

variation within a species creates problems with accurate identification due to some of 

the key characters not accounting for the morphological variation. This commonly occurs 

in the genera Hylaeus Fabricius (Colletidae), Andrena Fabricius (Andrenidae), Nomada 

Scopoli (Apidae), Osmia Panzer (Megachilidae), and Sphecodes Latreille (Halictidae), 

among many others. Older specimens that lose identifying characters with age can also be 

a problem affecting accurate identification. For example, identification of leafcutter bees 
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of the genus Megachile Latreille (Megachilidae), especially for females, is done primarily 

by using the dentition structure of the mandibles (i.e., the cutting edges), but older 

specimens may have this dentition worn down as they cut leaves for lining nests, 

sometimes making accurate identification impossible (Sheffield et al. 2011b). A study 

comparing the identification success of one of the most studied groups of bees, Bombus 

(bumble bees) highlighted that identification accuracy is low (56% accurate 

identifications) when identifying bumble bees from pictures using standard field guides 

(Austen et al. 2016) since these guides are largely reliant on hair colour patterns that can 

also be altered  on older specimens as hair is lost. If a well-studied group like Bombus can 

have relatively low identification success rates, then poorly-studied groups for which 

phenotypic traits have not been well defined will most likely have even lower success 

rates.  

1.3 The New Age of Taxonomy 

One approach that has been used successfully to help with species identifications 

is molecular analysis to help establish relatedness and matching. The use of DNA 

sequences to aid in species identification and taxonomic studies can be traced back to 

1980 when RNA probes were developed for the identifications and clasifications of the 

Bacteria and Archaea (Fox et al. 1980). DNA sequences were also used in studies of the 

taxonomy of bacteria using 16S rDNA gene (Stackerbrandt & Goebel 1994). However, to 

facilitate the wide use of DNA sequences in a broad application across many taxa, a 

common genetic region that is variable enough to delineate to the species level was 

needed. One such region that has shown much promise for taxonomic inference in 

animals is a 658 base pair (bp) segment of the mitochondrially-encoded cytochrome 
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oxidase 1 (COI) gene (Hebert et al. 2003). This region has been touted as the DNA 

barcode for the “barcodes of life” initiative, and has been applied for taxonomic and 

biodiversity studies for many animal taxa like birds (Hebert et al. 2004), fish (Ward et al. 

2005), butterflies and moths (Hebert et al. 2004; Ball & Armstrong 2006), ticks 

(Ondrejicka et al. 2016), spiders (Barrett & Hebert 2005), and crustaceans (Costa et al. 

2007), to name a few. This method has been slowly adopted by bee taxonomists 

(Sheffield et al. 2009, 2017; Magnacca and Brown 2012; Schmidt et al. 2015; Packer and 

Ruz 2017). 

  A central online repository has been established for these barcode sequences and 

associated specimen data, called the Barcode of Life Data System (BOLD – 

http://www.boldsystems.org/) (Ratnasingham et al. 2007). BOLD is an informatics 

pipeline that can be used to store and access the DNA barcode sequences from 

specimens, conduct sequence analysis, and serve as an area to store published records 

(Ratnasingham et al. 2007). Each specimen submitted is given a unique identifier called 

the SampleID and the ProcessID; a unique specimen page that provides information on 

the specimen (based on the SampleID) and a unique page that provides information on 

that specimens individual COI sequence (based on the ProcessID) are created (Milton et 

al. 2013). Once a specimen has been successfully barcoded (i.e., yields a full length of 

DNA barcode sequence) the sequence is assigned a Barcode Identification Number (BIN) 

(Ratnasingham & Hebert 2013); it is usually presumed that all specimens sharing a BIN 

are conspecific. If the DNA barcode sequence of a given specimen differs more than 

4.4% from the sequence of specimens with established BINs that are considered nearest 

neighbours, it will be assigned a unique BIN. By contrast, if the COI sequence is less 
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than 2.2% divergent from sequences in BOLD, it will be assigned an existing BIN 

(Ratnasingham & Hebert 2013). However, if the specimen(s) in question have between 

2.2% and 4.4% divergence from reference material in BOLD, then the neighboring 

species are grouped together and undergo a more vigorous method of separation called 

Markov Clustering (Ratnasingham & Hebert 2013). To ensure accurate grouping, only 

sequences greater than 500 bp (i.e., the minimum length required to be considered an 

acceptable representative DNA barcode) and having a maximum of 1% ambiguous bases 

can be used to create a BIN, if it does not match an existing BIN (Ratnasingham & 

Hebert 2013). However, sequences containing 300 – 500 bp, can still be assigned an 

existing BIN. On BOLD, all sequences assigned to an individual BIN are added to a page 

which summarizes the specimen information linked to that BIN, including taxonomic 

information, specimen images, and distance distribution, among other parameters 

(Ratnasingham & Hebert 2013; Milton et al. 2013).  

There are several documented cases where individual BINs do not necessarily 

correspond to respective species, with some instances multiple species are placed in one 

BIN, and in other instances where one species has multiple BINs (Sheffield et al. 2009, 

2017; Schmidt et al. 2015). Within the genus Lasioglossum Curtis (Halictidae) there are 

several examples in which one BIN actually represents multiple morphological 

determined species, and others in which one species is represented by multiple BINs 

(Gibbs 2017). Similarly, in the genus Ceratina Latreille (Hymenoptera, Apidae) in 

northeastern North America, four species in the subgenus Zadontomerus Ashmead share 

an individual BIN (Rehan & Sheffield 2011; Sheffield et al. 2017). This could be caused 

by the use of a single threshold for establishing species groups, which has been suggested 
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to be variable between taxa (González-Vaquero 2016). The gap between BINs and 

species numbers can also be explained by the inclusion of synonymous species (including 

subspecies). Taxonomic revisions are generally accompanied by the splitting or 

synonymizing of groups, resulting in BINs equating to species number (Sheffield et al. 

2011b; Onuferko 2017, 2018).  

1.4 Hylaeus 

Hylaeus Fabricius (Colletidae) is a diverse genus of bees, comprising 47 

subgenera with over 650 described species globally (Michener 2007). Originating on the 

Australian continent, Hylaeus are thought to have spread into Asia, including Japan, to 

Europe, and then into the New World (Kayaalp et al. 2013). Hylaeus typically nest in the 

hollowed-out stems of plants, or other pre-made holes, resulting in them being easily 

introduced across borders and oceans (Ascher 2001; Daly 2003; Michener 2007; 

Sheffield et al. 2011a; Kayaalp et al. 2013; Gibbs & Dathe 2017; Martins et al. 2017). 

Evidence of this trend is often observed when examining the geographic distribution of a 

species over time. Like other members of the Colletidae, Hylaeus have a characteristic 

truncate, bifid or bi-lobed tongue that facilitates the lining of their nest with a waterproof 

cellophane layer (Michener 2007). Female Hylaeus do not have external pollen carrying 

structures (i.e., scopa) like other pollen-collecting bees, instead ingest the pollen and from 

flowers and carry it internally within their crop (Daly 2003; Michener 2007). Upon 

returning to their nest they regurgitate the pollen and nectar mixture, ultimately forming a 

provision or mass on which they lay a single egg (Michener 2007).  

Hylaeus are black and relatively hairless compared to other species of bees, and in 

most cases have yellow or white markings (called maculations) on their bodies, usually 
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located on the face, pronotom, pronotal lobes, tegula, and legs (Figure 1). One exception 

in the Canadian fauna is the female of Hylaeus (Cephalylaeus) basalis (Smith), which is 

entirely black. However, the males of this genus have more pronounced yellow 

maculations on their faces, covering the entire surface in most specimens (Figure 1B-D). 

Female maculations are located predominantly on the face near the eyes, with small 

maculations sometimes present on the clypeus in some species (Figure 1F-H).  

In North America, Hylaeus start to fly in spring and continue into the fall 

(Mitchell 1960, Snelling 1966a-c, 1970, 1983). In Canada there are currently six 

subgenera recorded, representing 18 (Sheffield et al. 2014) to 20 (Sheffield et al. 2017) 

described species whose range extends from coast to coast, from the US-Canada border 

to the northern Yukon and Northwest Territories (Michener 2007). Of the species 

recorded from Canda, five are known to be introduced. The first introduced species of 

Hylaeus recorded from North America was H. (Hylaeus) leptocephalus (Morawtiz, 

1871), though North American material was originally described as Prosopis stevensi by 

Crawford from North Dakota in 1913 (Crawford 1913, from material collected in 1912), 

and later synonymized first under Hylaeus (Hylaeus) bisinuatus Förster by Snelling in 

1975, and then later under the Old World species by Westrich in 1990, and now widely 

distributed in Canada. Two species of the subgenus Spatulariella Popov were also 

introduced into North America, the first was H. punctatus (Brullé, 1832), first recorded in 

Los Angeles, California USA, in 1981 (Snelling 1983), and the second, H. (Spatulariella) 

hyalinatus Smith, 1842, first recorded in New York USA, in 2001 (Ascher 2001). Both 

species of Spatulariella were later found in Ontario, Canada (Buck et al. 2006; Sheffield 

et al. 2011a). Hylaeus (Hylaeus) communis Nylander, 1852, first collected in North 
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America (Québec, Canada) in 2011, and is still only known from that province (Martins 

et al. 2017). Lastly, H. (Paraprosopis) pictipes Nylander, 1852, which was only recently 

collected in North America was first collected in Ontario, Canada in 2015, but later 

identified from other parts of North America (Gibbs & Dathe 2017). 

In past taxonomic works treating North American Hylaeus (i.e., Mitchell 1960, 

Snelling 1966a-c, 1970, 1983), the size, shape, and presence or absence of maculations 

(pale body markings) were heavily relied on for species identification, leading to 

ambiguous identifications, especially for females (Gardiner et al. 2010; Geroff et al. 

2014, Hamblin et al. 2018). However, because of the maculations being able to vary 

greatly (Figure 2), making identification difficult when solely basing on these characters, 

these characters should not be used as a primary character, and should be paired with 

other morphological features, including sculpturing of the integument. Also these keys 

cover separate geographic ranges with Mitchell (1960) only  

  



9 
 

 

 
Figure 1. Representation of the diversity found within Hylaeus in Canada. Males (Top, 

Left to Right); Hylaeus annulatus , Hylaeus leptocephalus, Hylaeus basalis, Hylaeus 

modestus. Females (Bottom, Left to Right); Hylaeus affinis, Hylaeus wootoni, Hylaeus 

nevadensis, Hyaleus mesillae. 

 

 
Figure 2. Variations of maculations on the clypeus of females of Hylaeus annulatus. 
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focusing on the eastern United States (though useful in Canada), and Snellings works 

(Snelling 1966a-c, 1970, 1983), targeting the fauna of western North America.  

2.0 Scope of Research 

The main purpose of this work is to create an  interactive key for Canadian 

species of Hylaeus, including comprehensive species descriptions and photos to further 

facilitate accurate identification of all species. An additional goal is to further our 

understanding of the relationships of Canada’s species through phylogenetic analysis. 

3.0 Methods 

3.1 Taxonomy 

 For this study, a combination of both traditional morphological examination and 

genetic analysis (using a segment of Cytochrome Oxidase 1 (COI), or the DNA barcode 

gene) are used to determine species (or distinct taxonomic units) within Canadian 

Hylaeus. Although not exhaustive, 298 specimens of Hylaeus were examined from 

several collections throughout North America (supplemental information 1), in addition 

to collections made during the summer of 2017 in Saskatchewan. From suitably aged 

material, COI sequences were obtained (1123 specimens) and were used for the 

phylogenetic analysis of the Canadian species. 

3.1.1 Delineating Species 

Specimens were first identified to species, when possible, using existing 

morphology-based taxonomic keys for North America (i.e., Mitchell 1960, Snelling 

1966a-c, 1970, 1983). Sample specimens from each identified species, and representative 

specimens that could not be accurately identified to species (but were grouped as 

morphospecies based on similarity) were then subject to DNA barcoding procedures to 
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obtain the sequence for the COI gene. To obtain DNA barcode sequences, a midleg of 

each selected specimen was removed and placed in a single well of a 96-well plate 

containing 95% ethanol. All accompanying specimen data, including a photograph, were 

captured and submitted to BOLD. Plates containing tissue samples were sent to the 

Canadian Center for DNA Barcoding (CCDB) in Guelph, Canada where sequences were 

obtained using the standard procedures for DNA barcoding (Ratnasingham & Hebert 

2007). DNA sequences were then uploaded to BOLD and later placed in the project 

“North American Hylaeus” (NAHYL), which also contained a collection of DNA 

barcodes from previous studies (e.g., Sheffield et al. 2009, 2017) and projects. Because 

much of that latter material was unidentified specimens and/or specimens with possible 

misidentifications, specimen identification was ignored and instead the BIN assigned by 

BOLD was used as a placeholder name. 

Although some sequence analysis is possible directly on BOLD, further analysis 

was conducted externally using Molecular Evolutionary Genetics Analysis (MEGA) 

v.6.06 (Tamura et al. 2013). From within the project NAHYL, sequences over 500 

nucleotide base pairs in length were downloaded from BOLD, then imported and aligned 

in MEGA using the ClustalW alignment algorithm, with sequences from speicmens of 

Andrena milwaukiensis serving as the outgroup for analysis. Aligned sequences were 

then clustered into groups based on a divergence cut off value of 1.1% that had been used 

in previous DNA barcode studies of bees (Schmidt et al. 2015). Groups that had a 

sequence divergence value > 1.1% between them were split into smaller groups, while 

groups that had a value < 1.1% between them were combined. Once “species” groups 

were established using this barcode cut-off value, specimens from within each group 
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were analyzed for both consistent morphological and life history traits (e.g., phenology). 

These additional data facilitated the confirmation of species groups, as the genetic data 

alone might not account for species with multiple (i.e., genetically different) COI 

sequences (see Gibbs 2017; Sheffield et al. 2017). Morphological data included 

examining male genitalia and hidden metasomal sterna, which are considered the most 

reliable structures to determine species-level identification; these structures were studied 

in detail for members within each distinct DNA barcode cluster. If male representatives 

of different clusters of the phylogenetic tree had genitalia that were observably different, 

they were considered separate species. By contrast, if these structures showed no 

observable difference among clusters, then it was suspected that they were the same 

species with high variance in the COI gene. Geographical distribution of members of 

each cluster was mapped using ArcGIS to determine it there were geographic patterns 

correlating with “species” concepts. 

3.1.2 Assigning Names 

 Once species groups were resolved based on molecular and morphological data, 

specimens from each cluster were compared to published species descriptions and 

authoritatively identified materials (when possible) to match them to appropriate taxon 

names. As some clusters contained specimens that were morphologically variable (i.e., 

variable maculations), and because a few of the species currently considered valid formed 

multiple clusters, species descriptions for all taxonomic names associated with a single 

species, including published and/or suspected synonyms, were also examined and 

compared to material. If no published descriptions matched specimens within a unique 

cluster, than the possibility of a new species was considered. 
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3.2 Phylogenetics of Hylaeus 

The aligned sequences were used to create a molecular phylogenetic tree using the 

maximum likelihood method, with the general time reversible (GTR) model (+2G+I) 

with 1000BS, with the names determined through morphological analysis given to each 

genetic group (see above). This was done to see how species groups related to each other, 

and to determine where any questionable taxa (including those that may have been 

previously identified as a synonymous name(s)) fall on the tree. The phylogenetic 

analysis was also used to determine if the currently accepted supraspecific taxonomy 

classification  based on morphological characters, (i.e., subgenera delineated from 

genitalia and the hidden metasomal sterna) (as per Michener 2007) was supported using 

the COI gene.  

4.0 Key to the species of Hylaeus 

Using the key: 

When using this key and when viewing species descriptions, the following 

morphological terms are abbreviated as follows: antennal flagellomere = F; tergum = T; 

sterna = S; puncture interspaces = i; puncture diameter = pd. For measurements used for 

identification and species descriptions, refer to Figure 3. When determining surface 

sculpturing, it is best to use diffused lighting, having light pass over the specimen and 

reflect back onto the surface using a piece of white paper. For the identification of males, 

it is recommended (though not always necessary) to dissect and expose the genitalia. 

 1. Females; 12 antennal segments; 6 exposed abdominal terga ................................2 

  Male; 13 antennal segments; 7 exposed abdominal terga ...................................20 
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 2. Large (thorax length = 2.7mm); body entirely black, with no maculations 

(Figure 21C, 29A) ........................................................................... basalis Smith 

  Smaller (thorax length < 2.7mm); body maculated on the face, pronotum and/or 

pronotal lobes, and/or legs (Figure 21A, 29B) ....................................................3 

 3. Front coxa with outer edge angulate and slightly spinose (Figure 4A); face 

broader than long (Figure 34C) .................................................. sparsus Cresson 

  Front coxa rounded to slightly angulate, but not spinose (Figure 4B; face longer 

than broad (Figure 34A) ......................................................................................4 

 4. Mesepisternum with lamelliform carina separating anterior and lateral faces 

(Figure 5A) ..........................................................................................................5 

  Mesepisternum with area between the anterior and lateral faces not carinate, 

usually rounded (Figure 5B) ................................................................................6 

 5. Face with lateral maculation long, usually filling the lower paraocular area; 

clypeus black, or sometimes with an apical medial dot (Figure 30B); 

mesopleuron punctate with distinct shining interspaces, with punctures about 

the same size as those on the mesoscutum (Figure 6A) ............ hyalinatus Smith 

  Face with lateral maculation short or reduced, not extending to the lower eye 

(Figure 34A); clypeus never with an apical medial dot; mesopleuron more 

coarsely and closely punctate, without shining interspaces; punctures usually 

larger than those of mesoscutum (Figure 6B) ............................ punctatus Brullé 

 6. Facial fovea ending about midpoint between lateral and compound eye (Figure 

7A); TI densely punctate, i = 2-3pd (Figure 8A) ............................................... 7 
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  Facial fovea variable, but usually ending closer to compound eye, or sometimes 

extremely short (Figure 7B); TI punctures variable, but when punctate, i > 3pd 

(Figure 8B-D) ......................................................................................................9 

 7. Face with lateral maculation short, with lower extension not reaching more than 

half the length of the clypeus, with upper edge truncate; clypeus often with 

apical medial dot (Figure 33C) ................................................. pictipes Nylander 

  Face with lateral maculation long, extending the full length of the clypeus; 

clypeus never with apical medial dot (Figure 31B) ............................................8 

 8. Smaller (thorax length = 1.64mm) (Figure 27B); face width 1.4mm or less 

(Figure 35B) ......................................................................... wootoni (Cockerell) 

  Larger (thorax length = 2.38mm) (Figure 22A); face width 1.6mm or more 

(Figure 29B) .................................................................. coloradensis (Cockerell) 

 9. T1, and sometimes part of T2 red (Figure 25B) ............... nelumbonis (Robertson) 

  Abdomen completely black (Figure 25A) ...........................................................10 

 10. T1 laterally with dense apical white patch of pubescence (Figure 9A); TI 

impunctate and shiny (Figure 8D), or if distinct punctures are present, then 

surface is somewhat shiny (Figure 8B) .............................................................11 

  T1 without dense apical white patch of pubescence (Figure 9B); TI extremely 

shiny, with very fine punctures (Figure 8C) ......................................................14 

 11. T1 polished and impunctate (Figure 8D) ............................................................ 12 

  T1 with distinct punctures, though these may be very fine (Figure 8B-C) .........13 

 12. Face with lateral maculation reduced or absent (Figure 30A)  .. gaigei (Cockerell) 
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  Face with maculation filling at least half of the lower paraocular area (Figure 

31A)  ................................................................................. illinoisensis Robertson 

 13. Pleura with punctures deep and close, i ≤ 1pd, with interspaces extremely 

tessellate or striated (Figure 10A-B) ............................................. affinis (Smith) 

  Pleura with punctures shallow and sparse, i ≥ 1pd, with interspaces smooth and 

unsculptured (Figure 10C) ............................................................... modestus Say 

 14. Thorax with punctures coarse and dense, i ≤ 1pd (Figure 11A-B); collar 

maculated (Figure 25C) or not (Figure 24B) .................................................... 15 

  Thorax with punctures fine and more sparse, i > 1pd (Figure 11C-E); collar 

never maculated (Figure 24C) ...........................................................................16 

 15. Thorax with punctures large and irregularly spaced, with interspaces variable in 

size, and shining (Figure 11A) ....................................... leptocephalus Morawitz 

  Thorax with punctures large and uniformly spaced, with interspaces tessellate 

(Figure 11B) ........................................................................  communis Nylander 

 16. Pronotal lobes entirely black (Figure 26B); very small (thorax length = 1.5mm);

 .............................................................................................. saniculae Robertson 

  Pronotal lobes maculated (Figure 24C); body size usually larger ...................... 17 

 17. Front tibia with basal two-thirds yellow (Figure 12A) ........... mesillae (Cockerell) 

  Front tibia entirely black, or if maculated, then basally with a small yellow dot  

(Figure 12B-C) ................................................................................................. 18 

 18. Facial fovea with upper edge not diverging from compound eye (Figure 13A); 

pleura with punctures coarse, i = 1pd (Figure 11C) .............. annulatus Linnaeus 
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  Facial fovea with upper edge slightly divergening from compound eye (Figure 

13B); pleura with punctures fine and sparse, i = 2pd (Figure 11D) ................... 

 ............................................................................................... verticalis Cresson 

 19. Large (thorax length = 2.5mm); scape extremely large and swollen, much wider 

than long, covering half the face in frontal view, and conspicuously maculated 

(Figure 29A)  ................................................................................... basalis Smith 

  Smaller (thorax length < 2.5mm); scape variable, but never as wide as long, and 

never covering half of face (Figure 29B) ..........................................................20 

 20. Front coxa with outer edge angulate and somewhat spinose (Figure 4A) ............  

 .................................................................................................. sparsus Cresson 

  Front coxa with outer edge rounded (Figure 4B) ................................................21 

 21. Mesepisternum with lamelliform carina between anterior and lateral faces 

(Figure 5A); S8 spatulate, with apical edge usually visible protruding from tip 

of abdomen (Figure 38A, 40B) .........................................................................22 

  Mesepisternum with area between the anterior and lateral faces simple, usually 

rounded (Figure 5B); S8 variable, but never spatulate, and not naturally visibly 

protruding from tip of abdomen (F38B-C) ........................................................23 

 22. S8 with distal spatulate process rounded apically, connected to the base by 

extremely narrow elongated stalk (Figure 38A); face with lateral maculation 

extensive, extending above base of antenna (Figure 30C) .......  hyalinatus Smith 

  S8 with distal spatulate process bilobed, connected to the base by a broad stalk 

(Figure 40B); face with lateral maculation less extensive, seldom extending 

past base of antenna (Figure 34A); ............................................. punctatus Brullé 
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 23. F1 short, much shorter than F2  (Figure 14A); S8 bifid apically (Figure 37A) . 24 

  F1 variable, but never much shorter than F2 (Figure 14B-C); S8 bi-lobed 

apically (Figure 36B) or truncate (Figure 36A) ................................................26 

 24. Collar entirely maculated, or if interrupted only slightly medially (Figure 15A)

 .................................................................................................. pictipes Nylander 

  Collar maculation not entire, extensively interrupted medially (Figure 15B) .....25 

 25. Supraclypeal areas elongate, length between base of supraclypeal area and 

antennal sockets longer than the length of antennal sockets (Figure 16A); 

clypeus with basal width short, less than the distance between the eye and basal 

portion of clypeus (Figure 16A) .................................... coloradensis (Cockerell) 

  Supraclypeal area short, length between base of supraclypeus and antennal 

sockets subequal to the length of antennal sockets (Figure 16B); clypeus with 

basal width equal to or longer than the distance between the eye and the basal 

portion of the clypeus (Figure 16B) ..................................... wootoni (Cockerell) 

 26. Supraclypeal area short, length ≤ half of the length of clypeus (Figure 17A); S7 

simple, with hairs arising from edges, S8 truncate (Figure 36A) ..................... 27 

  Supraclypeal area long, length > half of length of clypeus (Figure 17B); S7 

pectinate on lobes, S8 bilobed apically (Figure 36B) .......................................31 

 27. Scape slightly curved, the outer concave portion maculated (Figure 18A) .......... 

 ........................................................................................................ affinis Smith 

  Scape variable, but if curved, the outer concave portion never maculated (Figure 

18B) ...................................................................................................................28 

 28. Abdomen red basally (Figure 25B)  ................................  nelumbonis (Robertson) 
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  Abdomen entirely black (Figure 25B) .................................................................29 

 29. Thorax uniformly covered in dense white pubescence (Figure 23A) ...................  

 ............................................................................................... gaigei (Cockerell) 

  Thorax with white pubescence sparse, when present (Figure 24A, Figure 25A) .  

 .......................................................................................................................  30 

 30. T1 impunctate (Figure 19A) ............................................ illinoisensis (Robertson) 

  T1 with distinct punctures (Figure 19B) ............................................ modestus Say 

 31. Scape enlarged, the greatest width about half its length or more, and 

conspicuously maculated (Figure 20A) ................................. annulatus Linnaeus 

  Scape quite slender, about the same width as the flagellum (Figure 20B) or only 

slightly wider, or if scape enlarged, then not maculated (Figure 20C) .............32 

 32. Scape enlarged, its greatest width twice that of the width of flagellum (Figure 

20C) ...................................................................................................................33 

  Scape slender (Figure 20B) .................................................................................35 

 33. Face with maculations greatly reduced, with those on lower paraocular area 

reduced to a small strip close to the compound eye (Figure 34B) ..................... 

 ........................................................................................... saniculae Robertson 

  Face with maculations large, with those on lower paraocular area entirely filling 

the area between the compound eye and clypeus (Figure 35A) ....................... 34  

 34.  Face with upper extension of maculation truncate, slightly separated from  

compound eye and wrapped around the base of antenna (Figure 29C); clypeus 

with maculation receded from the lateral apical corners (Figure 29C); 
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supraclypeal area with maculation small, distinctly separated from maculation 

on clypeus (Figure 29C) ....................................................... communis Nylander 

  Face with maculation constricted, largely separated from compound eye in a 

sloping pattern towards the antennal base (Figure 35A); clypeus and 

supraclypeal area maculated in full (Figure 35A) .................... verticalis Cresson 

 35 Face with upper extension of maculation truncate, only slightly separated from 

margin of compound eye, maculations white (Figure 31B) ............................... 

 ..................................................................................... leptocephalus Morawitz 

  Face with upper extension of maculation narrowed, widely removed from the 

margin of compound eye and sometimes encircling the antenna as a club shape, 

maculations yellow (Figure 32)  .............................................. mesillae (Cresson) 
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4.1 Figures for taxonomic key 

 
Figure 3. Measurements used in the descriptions and identifications of species: WL = 
wing length; TL = thorax length; CH = clypeus height; CW = clypeus width; FW = face 
width. 
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Figure 4. Fore coxae of (A) Hylaeus sparsus, outer edge angulate and spinose, and (B) of 
other Hylaeus species outer edge rounded  

 
Figure 5. Anterior and lateral surfaces of the mesepisternum A) separated by a carina in 
subgenus Spatulariella, and (B) without carina in other subgenera, with edge rounded or 
slightly angulate. 
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Figure 6. Punctures of the mesepesternum and mesoscutum of female (A) Hylaeus 
hyalinatus, with mesepisternum punctures well-spaced and subequal in size (top) to those 
of mesoscutum (bottom), and (B) H. punctatus with mesepisternum punctures having 
little to no interspaces (top) and larger than those of mesoscutum (bottom). 

 

Figure 7. Facial fovea of female Hylaeus, (A) subgenus Paraprosopis, with fovea 
diverging away from the upper edge of compound eye towards the lateral ocellus, and (B)  
with the fovea closer to the compound eye. 
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Figure 8. Punctures on T1 of female (A) Hylaeus coloradensis, with punctures completely 
covering the T1, i = 2-3pd (B) H. affinis, with punctures missing on medial section, i = 2-
3pd (C) H. mesillae, with punctures sparse, i > 3pd, with punctures closer on lateral 
edges, i = 2pd (D) H. illinoisensis, with T1 impunctate. 
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Figure 9. T1 of female (A) subgenus Prosopis with apical, lateral patch of white 
pubescence, and (B) subgenus Hylaeus, with no apical, lateral patch of white pubescence. 

 
Figure 10. Mesepisternum of (A) Hylaeus affinis, with the punctures close, and 
interspaces tessellate (B) H. affinis with the punctures close, and interspaces rugulose, 
and (C) H. modestus, with the punctures more sparse, with the interspaces only slightly 
tessellate. 
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Figure 11. Mesepisternum of female (A) Hylaeus leptocephalus, punctures large and 
sparse (B) H. communis, punctures large and close (C) H. annulatus, punctures small and 
close (D) H. verticalis, punctures small and sparse, and (E) H. mesillae, punctures 
evanescent. 
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Figure 12. Fore tibia of female (A) Hylaeus mesillae, with the maculation covering basal 
2/3 of surface (B) H. annulatus, with the maculation restricted to a small basal dot, and 
(C) H. verticalis, no basal maculation. 
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Figure 13. Facial fovea of female (A) Hylaeus annulatus, with the end closer to the 
compound eye, and (B) H. verticalis, with the end slightly reflexed towards the lateral 
ocellus. 

 

Figure 14. Comparative lengths of F1 (blue line)  to F2 (pink) in (A) subgenus 
Paraprosopis, with F1 being shorter than F2, (B) subgenus Prosopis, with F1 longer than 
F2, and (C) subgenus Hylaeus, with F1 and F2 subequal in length. 



29 
 

 

Figure 15. Pronotal collar maculations of males of (A) Hylaeus communis, with the 
maculation extending the full width of the collar, and (B) other Hylaeus species, with the 
maculation subdivided medially 

 

Figure 16. Shape of superclypeal area of male (A) Hylaeus coloradenis, being long and 
narrow, and (B) Hylaeus wootoni, being short and stout 
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Figure 17. Supraclypeal area of males of (A) subgenus Prosopis, with supraclypeal area 
(blue) being half the length of clypeus (pink), and (B) subgenus Hylaeus, with 
supraclypeal area being more than half the length of the clypeus. 

 
Figure 18. Scape of (A) Hylaeus affinis, with outer margin concave and maculated, and 
(B) H. modestus, with the scape entirely black. 

 
 

 
Figure 19. T1 of male Hylaeus. (A) H. illinoisensis, with very few, sparse punctures, (B) 
H. modestus, with many small punctures that are uniformly spaced. 
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Figure 20. Scape of (A) Hylaeus annulatus, enlarged and maculated, (B) H. mesillae with 
the scape not enlarged, but maculated, and (C) H. saniculae with the scape enlarged, but 
not maculated. 
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4.2 Character Descriptions 

Hylaeus (Prosopis) affinis (Smith, 1853)  

Lateral Views: Figure 21A 

Face Views: Figure 28A 

Genitalia: Figure 36A 

Prosopis affinis Smith. 

Prosopis ziziae Robertson, 1896.  

Prosopis ziziae race dunningi Cockerell, 1898.  

Hylaeus dunningi, Cockerell and Summer. 1931. 

Hylaeus albertensis Cockerell, 1937. 

BOLD’s Barcode Index Number: BOLD:AAB0930 

Diagnosis: Females of Hylaeus affinis are similar to H. modestus and H. illinoisensis. 

They can be distinguished from H. modestus by the pleural punctures, which are deep and 

close with interspaces tesselate or rugulose in H. affinis, and shallow punctures with 

smooth interspaces more than one puncture diameter in H. modestus. Females of H. 

affinis can be distinguished from H. illinoisensis by the presence of small, but distinct 

punctures on the T1; T1 of H. illinoisensis is polished and impunctate. Males of H. affinis 

is similar to H. sparsus. They can be distinguished from H. sparsus by the fore coxa 

being rounded, and S7 having a truncate apical process in H. affinis and the fore coxa 

being angulate, and S7 having the apical process tapered in H. sparsus. 

Females: average face width = 1.62mm; average thorax length = 1.77mm; average 

intertegular width = 1.21mm; average forewing length = 3.73mm. (n=5) 



33 
 

Black, except for pale yellow maculation on lower paraocular area which extends from 

just above malar area to level of antennal sockets, rarely slightly above; flagellum 

ferruginous on the lower surface, lateral yellow maculations on pronotal collar (these 

well-separated medially), apical half of pronotal lobes, fore and mid tibiae on basal 1/3, 

hind tibia on basal half, tegula and costal sclerite usually with a pale maculation, 

sometimes lacking; wings clear with brown veins, forewing with base of vein C pale 

yellow. 

Head: Scape slightly arched, with dense, shallow punctures covering the surface, F1 

quadrate, F2 broader than long, about half the length of F1, F3–F9 quadrate and subequal 

in length to F1, F10 slightly longer than broad; clypeus as long as broad, with sparse 

shallow punctures on basal half (i > 2pd), interspaces shiny, deep grooves running 

vertically from basal to apical edges, apical half impunctate; superclypeal area with dense 

shallow punctures (i < 1pd) basally between antennal sockets, becoming sparser apically 

(i > 1pd); upper paraocular area and frons with dense and coarse punctures (interspaces 

hardly visible); vertexal area slightly elevated, with dense punctures (interspaces hardly 

visible), punctures becoming more sparse (i > 2–3pd) around lateral ocellus and towards 

vertexal area; compound eyes with inner margin weakly converging below; facial fovea 

elongate, with lower margin at level of bend in the inner eye margin, extending to upper 

curve of eye, fovea separated from upper margin of compound eye by width of fovea, 

becoming slightly more divergent above (width of two fovea); face with sparse, short 

pale hairs, with short erect dark hairs at the top of the vertexal area and apical edge of the 

clypeus; mandibles with short erect hairs. 
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Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with coarse and dense punctures (i < 1 pd), interspaces tesselate; parapsidal lines faint, 

about the length of the tegula; scutellum with punctation similar to mesoscutum, but 

becoming more slightly sparser laterally (i = 1); metanotum with surface rugose; 

mesepisternum with anterior and lateral faces rounded, sculpturing variable, either 

rugosopunctate with shallow punctures evident between rugulae, or with variable 

puncture density with interspaces always i ≤ 1pd, with surface greatly tesselated; 

metepisternum rugosopunctate, with punctures evident between the rugulae; propodeum 

base heavily rugose, width subequal to metanotum, separated from posterior surface by 

weak carina becoming evanescent nearing the metanotum laterally, posterior surfaces 

rather smooth and weakly punctate in upper area, becoming slightly rugulose below, 

posterior surface rounded onto lateral surface, lateral surface tessellate, punctures shallow 

and dense (interspaces hardly visible); fore coxae rounded. Mesoscutum and scutellum 

with sparse short, flat, white simple hairs intermixed with short, erect dark hairs; 

metanotum with short, white hairs medially, with elongate, white branched hairs laterally; 

pleuron with elongate white hairs, about twice as long as those on mesoscutum; 

propodeum with short, white branched hairs at edge of posterior surface, with long, white 

branched hairs under the wing base on posterior and lateral surfaces; foreleg with a 

mixture of short and long white branched hairs on coxa, mixture of erect pale and dark 

hairs on femur, flattened pale hairs on tibia, long, sparse pale hairs on meditarsus and 

basitarsus; mid leg with short branched white hairs on coxa, mixture of short pale hairs 

and erect dark hairs on femur, short, flat pale hairs on tibia, long, sparse pale hairs on 

meditarsus and basitarsus; hind leg  with short, semi-erect white hairs on coxa; with 
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short, pale hairs throughout on remaining segments, with erect hairs intermixed on 

basitarsus. 

Abdomen: T1with pale apical fasciae laterally, surface smooth and shiny, with small, 

widely spaced (i > 3pd) punctures medially, becoming closer (i < 1pd) laterally, T2 –T5 

smooth and polished, with small pits from which short, fine pale white hairs arise, T6 

smooth and polished, with long dark erect hairs arising from apical edge, T4 with apical 

edge with sparse, long white hairs, those on T5 dark; with sparse, long dark hairs; S1–S5 

smooth, with small pits from which small fine plae white hairs arise, S6 smooth; S4 with 

sparse, long white hairs apically, S5 with sparse, simple black hairs, with a line of dense 

black hairs delimiting an apical golden crescent; S6 with long black hairs restricted to 

apex. 

Males: average face width = 1.58mm; average thorax length = 1.61mm; average 

intertegular width = 1.26mm; average forewing length = 3.58mm. (n=5) 

Black, except for mandibles, labrum, clypeus, supraclypeal area, sides of face with 

maculation covering lower paraocular area extending from malar area to level of antennal 

sockets, not separate from the eye, maculation truncate at top, scape maculated on outer 

concave edge, flagellum ferruginous on the lower surface; lateral yellow maculations on 

pronotal collar (these well-separated medially), pronotal lobes extensively maculated, 

fore tibiae maculated in full dorsally, fore basitarsus and mediotarsus yellow, mid tibia 

with basal 1/3 maculated, with a small pale dot on apical edge, mid basitarsus and 

mediotarsus yellow, hind femur with a small basal dot on apical edge, tibia with 

maculation on basal half and a small band covering apical end, basitarsus and 

mediotarsus yellow, tegula with a small maculation medially, costal sclerite with a 
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maculation on the outer edge; wings predominantly clear, and slightly brown, with brown 

veins, forewing with base of vein C pale yellow. 

Head: Scape arched, with dense, shallow punctures covering surface, F1 and  F2 

quadrate, length subequal, F3–F10 longer than broad, subequal in length, F11 slightly 

longer than F3–F10; clypeus slightly longer than broad with sparse extremely shallow 

punctures (i >3pd) and interspaces smooth; supraclypeal area short, about half the length 

of clypeus, and impunctate; upper paraocular area and frons with punctures dense and 

coarse (interspaces hardly visible); vertexal area slightly elevated, densely punctured 

(interspaces hardly visible), punctures becoming more sparse (i > 1.5pd) around lateral 

ocellus and towards vertexal area; compound eyes with inner margin weakly converging 

below; facial fovea extremely short, localized at the upper edge of compound eye and 

slightly diverging towards the lateral ocellus; face with sparse, short pale hairs, with short 

erect dark hairs at the top of the vertexal area and apical edge of the clypeus; mandibles 

with short erect hairs; genal area with short white branched hairs. 

Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with punctures coarse and dense (i < 1 pd), interspaces tesselate; parapsidal lines faint, 

short and have a round fovea shape on apical end; scutellum with course close punctures 

with interspaces nearly absent; metanotum with surface rugose; mesepisternum with 

anterior and lateral faces rounded, sculpturing course with interspaces nearly absent; 

metepisternum rugosopunctate, with punctures evident between the rugulae; propodeum 

with basal area heavily rugose, width slightly longer than metanotum, separated from 

posterior surface by a strong carina, posterior surface rugose entirely, posterior surface 

rounded onto lateral surface, lateral surface with punctures shallow and dense (no 
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interspaces), with tessellation occurring within the punctures; fore coxae rounded. 

Mesoscutum and scutellum with short, erect, dark simple hairs; metanotum with long, 

pale white hairs medially, with long, white, branched hairs laterally; pleuron with long, 

white, branched hairs; propodeum with short, white branched hairs at edge of posterior 

surface, with long, white branched hairs under the wing base on posterior and lateral 

surfaces; foreleg with long white branched hairs on coxa, mixture of erect pale and dark 

hairs on femur, flattened pale hairs on tibia, long, sparse pale hairs on tibia; mid leg with 

short simple hairs throughout, with erect hairs on the tarsi and basitarsi intermixed, hind 

leg with short, semi-erect white hairs on coxa; with short, pale hairs throughout on 

remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1 with pale apical fasciae laterally, surface smooth and shiny, with small, 

widely spaced (i > 3pd) punctures medially, becoming closer (i < 1pd) laterally, T2 –T7 

with small pits from which short, fine pale white hairs arise causing the surface to look 

roughened, T6 with dark erect simple hairs on lateral edges, T7 with dark hairs on lateral 

and apical edges; S1–S6 smooth, with small pits from which small fine pale white hairs 

arise, S1–2 with flat pale simple hairs, S3–7 with spars, long, white hairs throughout. 

 

Hylaeus (Hylaeus) annulatus (Linnaeus, 1758)  

Lateral Views: Figure 21B 

Face Views: Figure 28B 

Genitalia: Figure 36B 

Apis annulata Linnaeus, 1758.  

Apis xanthometopa Preyssler, 1793.  
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Prosopis elliptica Kirby, 1837. 

Hylaeus borealis Nylander, 1852.  

Prosopis patellata Eversmann, 1852.  

Prosopis varifrons Cresson, 1869. 

Prosopis antennata Cresson, 1869. 

Hylaeus barbatus Förster, 1871.  

Prosopis tamanukii Yasumatsu, 1939.  

Hylaeus ellipticus (Kirby, 1837).  

BOLD’s Barcode Index Number: BOLD:AAB8645 

Diagnosis: Females of Hylaeus annulatus are similar to H. verticalis when maculations 

are reduced. They can be distinguished from H. verticalis by the facial fovea, which is 

close to the compound eye, and the mesepisternum having deep sparse punctures (i = 

1pd) posterior to the mesepisternal groove in H. annulatus, and separated from the 

compound eye and reaching 1/3 the distance to the lateral ocellus, and the mesepisternum 

having shallow sparse punctures (i = 1–2pd) in H. verticalis. Males of can be easily 

identified by the enlarged scape, being twice the width of the flagellum at its apex, which 

is extensively maculated. 

Females: average face width = 1.88mm; average thorax length = 2.26mm; average 

intertegular width = 1.43mm; average forewing length = 4.63mm. (n=5) 

Black, except for variable pale yellow maculation on lower paraocular area which may 

extend from or above the malar area to level of antennal sockets, and clypeus with 

variable pale yellow maculations which may be completely absent, a small yellow dot on 

the apical ridge of the clypeus, multiple large dots on the apical edge of the clypeus, or a 
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large band extending across the apical edge of the clypeus, collar sometimes with small 

lateral maculations, apical half of pronotal lobes, fore tibia with a small basal dot, hind 

tibia on basal 1/3, tegula sometimes with a pale maculation on basal end; wing 

membranes clear, veins brown 

Head: Scape straight, with dense, shallow punctures covering the surface, F1 quadrate, 

F2–3 broader than long, about half the length of F1, F4–F9 quadrate, subequal in length 

to F1, F10 slightly longer than broad; clypeus as long as broad, with shallow punctures (i 

> 3pd), interspaces with deep grooves running vertically from the basal to apical edges; 

superclypeal area with shallow punctures dense (i < 1pd ) basally between antennal 

sockets, becoming sparser apically (i > 1pd); upper paraocular area and frons with coarse 

punctures (interspaces hardly visible); vertexal area slightly elevated, punctures with 

(interspaces hardly visible), with an impunctate rind (1pd) around lateral ocellus; 

compound eyes with inner margin weakly converging below; facial fovea short, with 

lower margin at level of bend of inner eye margin, extending to upper curve of eye, fovea 

separated from the compound eye by the width of one fovea; face with sparse, short pale 

hairs, with long pale hairs at the top of the vertexal area and apical edge of the clypeus; 

mandibles with long pale erect hairs. 

Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with coarse and dense punctures (i < 1 pd), interspaces tesselate; parapsidal lines faint, 

about the length of the tegula; scutellum with deep uniform punctures (i = 1pd); 

metanotum rugosopunctate; mesepisternum with anterior and lateral faces rounded, with 

deep punctures (i < 1pd) anterior to mesepisternal groove, with punctures becoming 

sparse (i  = 1pd) with interspaces tesselate posterior to mesepisternal groove; 
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metepisternum rugulose; propodeum with basal area heavily rugose, width subequal to 

metanotum, separated from posterior surface by a strong carina, posterior surfaces rugose 

in upper area, becoming smooth below and upper and lower area separated by a strong 

oblique carina, posterior surface separated from lateral surface by a strong carina, lateral 

surface rugulose; fore coxae rounded. Mesoscutum and scutellum with sparse short, flat, 

white simple hairs intermixed with short, erect white hairs; metanotum with short, white 

hairs medially, with elongate, white branched hairs laterally; pleuron with short erect 

white hairs, intermixed with sparse short erect dark hairs subequal to the hairs on the 

mesoscutumn; propodeum with short, white branched hairs on the posterior and lateral 

surfaces; foreleg with a mixture of short and long white branched hairs on coxa, mixture 

of short erect pale simple hairs and long branched white hairs on femur, flattened pale 

hairs on tibia, long, dense pale hairs hooked apically on tarsi; mid leg with short branched 

white hairs on coxa, short pale hairs on femur, short, flat pale hairs on tibia, long, sparse 

pale hairs on tarsi; hind leg with short, semi-erect white hairs on coxa; with short, pale 

hairs throughout on remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1 surface smooth and shiny, with small, widely spaced (i > 3pd) punctures, 

T2 –T5 smooth and polished, with small pits from which short, fine pale white hairs arise 

becoming more dense laterally, T6 smooth and polished, with long pale erect hairs 

arising from apical edge; S1–S5 smooth, with small pits from which small fine pale white 

hairs arise, S6 smooth; S4 with sparse, long white hairs apically, S5 a line of sparse black 

hairs delimiting an apical golden crescent; S6 with long pale hairs restricted to apex. 

Males: average face width = 1.72mm; average thorax length = 1.87mm; average 

intertegular width = 1.43mm; average forewing length = 4.31mm. (n=5) 
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Black, except for mandibles, labrum, clypeus, supraclypeal area (sometimes only basal 

half), sides of face with maculation covering lower paraocular area extending from malar 

area wrapping around the antennal sockets, maculation truncate at top, not separate from 

the eye, scape maculated, covering the outer half, pale yellow maculations on the 

pronotal lobes, fore tibia maculated in full dorsally, fore basitarsus white (apical edge 

black), mid tibia with basal dot, mid basitarsus white (apical edge black), hind tibia with 

maculation on basal half, basitarsus white (apical edge black), tegula with a small 

maculation basally; wing membranes slightly tinted brown and clear, veins brown. 

Head: Scape enlarged, apical edge twice the width of the flagellum, with dense, shallow 

not separate punctures covering surface, F1 and  F2 subequal in length, with the length 

slightly less than the width, F3–F10 longer than broad, subequal in length, F11 slightly 

longer than F3–10; clypeus with length equal to width with sparse, extremely shallow 

punctures (i = 3pd) and interspaces smooth; supraclypeal area long, length subequal to 

clypeus, impunctate; upper paraocular area and frons with punctures coarse and dense 

(interspaces hardly visible); vertexal area slightly elevated, densely punctured 

(interspaces hardly visible); compound eyes with inner margin weakly converging below; 

facial fovea extremely short, localized at the upper edge of compound eye not diverging; 

face with sparse, short pale hairs, with long erect pale hairs at the top of the vertexal area 

and extremely long pale hairs on the apical edge of the clypeus; mandibles with short 

erect hairs; genal area with short white branched hairs. 

Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with punctures coarse and dense (i < 1 pd), interspaces polished; parapsidal lines faint, 

long, subequal to the length of the tegula; scutellum with deep, sparse punctures (i = 
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1pd), with interspaces polished; metanotum with rugosopunctate; mesepisternum with 

anterior and lateral faces rounded, punctures coarse and close, interspaces hardly evident; 

metepisternum rugosopunctate, with punctures evident between the rugulae; propodeum 

with basal area heavily rugose, sloping gradually, rounding onto posterior surface, 

posterior surface rugose in upper area, becoming smooth in lower area, upper and lower 

area separated by an oblique carina, posterior surface separated from lateral surface by a 

weak carina, lateral surface rugosopunctate; fore coxa rounded; mesoscutum and 

scutellum with long, erect, pale simple hairs; metanotum with long, pale white hairs 

medially, with long, white, branched hairs laterally; pleuron with extremely long, white, 

hairs; propodeum with short, white branched hairs at edge of posterior surface, with long, 

white branched hairs under the wing base on posterior and lateral surfaces; foreleg with 

long white branched hairs on coxa, short pale erect hairs dorsally and long pale erect 

hairs ventrally on femur, flattened pale hairs on tibia, long, dense pale hairs on tarsus and 

basitarsus; mid leg with short simple hairs throughout, with pale erect hairs on the tarsus 

and basitarsus; hind leg with short, semi-erect branched, white hairs on coxa, with short, 

pale hairs throughout on remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1with surface smooth and shiny, with small, widely spaced (i > 3pd) 

punctures, T2 –T7 with small pits from which short, fine pale white hairs arise causing 

the surface to look roughened, T7 with short erect dark hairs on apical portion; S1–S6 

smooth, with small pits from which small fine pale white hairs arise, S6 with short erect 

dark hair on apical portion. 

 

Hylaeus (Cephalylaeus) basalis (Smith, 1853)  
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Lateral Views: Figure 21C 

Face Views: Figure 29A 

Genitalia: Figure 36C 

Prosopis basalis Smith, 1853. 

BOLD’s Barcode Index Number: BOLD:AAB9398 

Diagnosis: Females of Hylaeus basalis can be easily identified by their large size and 

completely black bodies. Males can be easily identified by the enlarged scape, being 

three times the width of the flagellum and covering half the face, which is extensively 

maculated. 

Females: average face width = 2.55mm; average thorax length = 2.72mm; average 

intertegular width = 2.15mm; average forewing length = 6.27mm. (n=5) 

Black, no maculations present on the body 

Head: Scape straight, with sparse, shallow punctures covering the surface (i = 1pd) 

interspaces polished, F1–2 quadrate, F3 broader than long, about half the length of F1, 

F4–F9 quadrate, subequal in length to F1, F10 slightly longer than broad; clypeus as long 

as broad, with shallow punctures (i > 1–2pd), interspaces teselate; superclypeal area with 

shallow punctures dense (i < 1pd ) apically below antennal sockets, becoming impunctate 

apically; lower paraocular area with sparse, shallow punctures (i = 1.5pd) with shallow 

grooves filling the interspaces;  upper paraocular area and frons with coarse punctures 

(interspaces hardly visible); vertexal area not elevated, punctures (interspaces hardly 

visible), punctures more spaced between the compound eye and ocellus (i = 1pd) with an 

impunctate ring (1pd) around lateral ocellus; compound eyes with inner margin very 

weakly converging below; facial fovea short, with lower margin at level of bend of inner 
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eye margin, extending to upper curve of eye, fovea separated from upper margin (width 

of two fovea); face with sparse, short, erect, pale hairs, with long pale hairs at the top of 

the vertexal and genal area; mandibles with short pale erect hairs. 

Thorax: black, wing membranes clear, veins brown. Pronotal collar rounded anteriorly, 

width of collar even throughout; mesoscutum with shallow punctures (i = 1 pd), 

interspaces tesselate; parapsidal lines faint, about the length of the tegula; scutellum with 

deep uniform punctures (i = 1.5pd), interspaces smooth; metanotum with course, dense 

punctures (interspaces hardly visible); mesepisternum with anterior and lateral faces 

rounded, with deep punctures (i < 1pd) with interspaces tesselate; metepisternum with 

shallow punctures (i < 1pd) with interspaces tesselate and roughened; propodeum with 

basal heavily rugose, sloping downwards and rounding onto the posterior surface, 

posterior surfaces smooth, posterior surface rounded onto the lateral surface, lateral 

surface with shallow punctures (i = 2pd) with interspaces extremely teselate; fore coxae 

rounded. Mesoscutum and scutellum with sparse, erect white hairs; metanotum with with 

elongate, white branched hairs laterally; pleuron with sparse, long, erect white hairs; 

propodeum with short, white branched hairs on the posterior and lateral surfaces, with 

longer branched white hairs located under the wing base on the posterior and lateral 

surface; foreleg with a mixture of short and long white branched hairs on coxa, mixture 

of short erect pale simple hairs and long branched white hairs on femur, flattened pale 

hairs on tibia, short, dense pale hairs on tarsi; mid leg with short branched white hairs on 

coxa, short pale hairs on femur, short, flat pale hairs on tibia, short, sparse pale hairs on 

tarsi; hind leg with short, semi-erect white hairs on coxa, with short, pale hairs 

throughout on remaining segments, with erect hairs intermixed on basitarsus. 
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Abdomen: T1 with pale apical fascia laterally, T1–T5 smooth and polished, with small 

pits from which short, fine pale white hairs arise, T6 smooth and polished, with long pale 

erect hairs arising from apical portion; S1–S5 smooth, with course punctures (i = 2pd) 

and small pits from which small fine pale white hairs arise, S5 with short erect dark hairs 

and a line of sparse black hairs delimiting an apical golden crescent; S6 with long dark 

hairs covering apical half. 

Males: average face width = 2.49mm; average thorax length = 2.56mm; average 

intertegular width = 2.13mm; average forewing length = 6.23mm. (n=) 

Black, except for yellow maculations on the clypeus, supraclypeal area, sides of face with 

maculation covering lower paraocular area extending from malar area to just antennal 

sockets, maculation tapering at top, close to the eye, scape maculated, covering the outer 

half, pale yellow maculations on the fore femur basally, tibia maculated in full dorsally, 

fore basitarsus and mediotarsus yellow, mid tibia with basal and apical dot, mid 

basitarsus and mediotarsus yellow, hind tibia with maculation on basal half, basitarsus 

and mediotarsus yellow; wing membranes slightly tinted brown and clear, veins brown. 

Head: Scape enlarged, three times the width of the flagellum, with dense, shallow 

punctures covering surface, F1 and  F2 subequal in length, quadrate, F3–F11 longer than 

broad; clypeus length equal to width, with course punctures (i = 1pd) and interspaces 

smooth; supraclypeal area short, length equal to half of clypeus, impunctate; upper 

paraocular area and frons with punctures coarse and dense (interspaces hardly visible); 

vertexal area not elevated, densely punctured (interspaces hardly visible), with an 

impunctate ring around the lateral ocellus about 1pd; compound eyes with inner margin 

converging below; facial fovea extremely short, localized at the upper edge of compound 
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eye not diverging; face with long, sparse, erect, pale hairs; mandibles with short erect 

hairs; genal area with short white branched hairs. 

Thorax: Pronotal collar sloped, width of collar even throughout; mesoscutum with 

punctures coarse and dense (i < 1 pd), interspaces tesselate; parapsidal evanescent, half 

the length of the tegula; scutellum with deep, sparse punctures (i = 1pd), with interspaces 

polished; metanotum rugosopunctate; mesepisternum with anterior and lateral faces 

rounded, punctures coarse and close (i = 1pd); metepisternum rugosopunctate; 

propodeum with basal area heavily rugose, sloping steeply onto posterior surface, 

posterior surface rugosopunctate, posterior surface separated rounded onto lateral surface, 

lateral surfaceimpunctate and tesselate; fore coxa rounded. Mesoscutum and scutellum 

with intermixed short and long, erect, pale simple hairs; metanotum with intermixed short 

and long, pale white hairs medially, with long, white, branched hairs laterally; pleuron 

with extremely long, white, hairs; propodeum with short, white branched hairs at edge of 

posterior surface, with long, white branched hairs under the wing base on posterior and 

lateral surfaces; foreleg with long white branched hairs on coxa, short pale erect hairs 

dorsally and long pale erect hairs ventrally on femur, flattened pale hairs on tibia, long, 

dense pale hairs on tarsus and basitarsus; mid leg with short simple hairs throughout, with 

pale erect hairs on the tarsus and basitarsus; hind leg with short, semi-erect branched, 

white hairs on coxa, with short, pale hairs throughout on remaining segments, with erect 

hairs intermixed on basitarsus. 

Abdomen: T1with pale apical fascia laterally, surface smooth and shiny, with small, 

spaced punctures (i > 2pd), T2 –T7 with small dense pits from which short, fine pale 

white hairs arise causing the surface to look roughened, T7 with short erect golden hairs 
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on apical portion; S1–S6 smooth, with small pits from which small fine pale white hairs 

arise and deep punctures (i = 1pd) on apical halves, S6 with erect dark hairs on apical 

edge, S6 with short erect dark hair on apical half. 

 

Hylaeus (Paraprosopis) coloradensis (Cockerell, 1896)  

Lateral Views: Figure 22A 

Face Views: Figure 29B 

Genitalia: Figure 37A 

Prosapis coloradensis Cockerell, 

BOLD’s barcode Index Number: BOLD:AAB0930 

Diagnosis: Females of Hylaeus coloradensis are similar to H. wootoni. They can be 

distinguished from H. wootoni by the larger size and head size being 1.6mm or more in 

H. coloradnesis, and the smaller size and head size being 1.5mm or less in H. wootoni. 

Males of Hylaeus coloradensis are similar to H. wootoni. They can be distinguished by 

the supraclypeal area being short and wide in H. coloradensis and the supraclypeal area 

being long and skinny in H. wootoni.  

Females: average face width = 1.67mm; average thorax length = 2.38mm; average 

intertegular width = 1.16mm; average forewing length = 3.74mm. (n=4) 

Black, except for pale ivory maculation on lower paraocular area which extends from just 

above malar area to level of antennal sockets; flagellum ferruginous on the lower surface, 

lateral ivory maculations on pronotal collar (these well-separated medially), apical half of 

pronotal lobes, fore tibiae on basal 1/3, mid tibia with basal dot, and hind tibia on basal 
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1/3, tegula and costal sclerite usually with a pale maculation, sometimes lacking; wings 

clear with brown veins, forewing with base of vein C pale yellow. 

Head: Scape straight, with dense, shallow punctures covering the surface, F1 quadrate, F2 

broader than long, about half the length of F1, F3–F9 quadrate and subequal in length to 

F1, F10 slightly longer than broad; clypeus as long as broad, impunctate and tesselate; 

superclypeal area with dense shallow punctures (i < 1pd) basally between antennal 

sockets, becoming sparse apically (i > 1pd); upper paraocular area and frons with dense 

and coarse punctures (interspaces hardly visible); vertexal area slightly elevated, with 

dense punctures (interspaces hardly visible), punctures becoming more sparse (i > 1pd) 

around lateral ocellus and towards vertexal area; compound eyes with inner margin 

slightly converging below; facial fovea elongate, with lower margin at level of bend in 

the inner eye margin, extending to upper curve of eye, fovea separated from upper margin 

of compound eye by width of fovea, diverging from the eye, reaching halfway to the 

lateral ocellus; face with sparse, short pale hairs, with short erect dark hairs at the top of 

the vertexal area and apical edge of the clypeus; mandibles with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, with medial portion much thinner than lateral 

portions; mesoscutum with coarse and dense punctures (i < 1 pd), interspaces tesselate; 

parapsidal lines faint, about 3/4 the length of the tegula; scutellum with punctation similar 

to mesoscutumn; metanotum variable with dense, course punctures, with no interspaces, 

or with interspaces < 1pd and tesselate; mesepisternum with anterior and lateral faces 

rounded, punctures course and close (i < 1pd), with interspaces greatly tessellated; 

metepisternum with course, dense, punctures (i < 1pd), with no discernable interspaces; 

propodeum with basal area heavily rugose, width subequal to metanotum, rounded onto 
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the posterior surface, posterior surfaces rugose, posterior surface separated from the 

lateral surface by a weak carina, lateral surface with punctures course and dense, 

interspaces < 1pd, and polished; fore coxae rounded. Mesoscutum with sparse short, flat, 

white simple hairs intermixed with short, erect white hairs; scutellum with sparse, short, 

flat, white, simple hairs intermixed with dark erect hairs twice as long as erect hairs on 

mesoscutumn; metanotum with elongate, white branched hairs laterally; pleuron with 

short, erect white hairs, about similar to the dark hairs on the scutumn; propodeum with 

short, flat, white branched hairs on posterior surface and lateral surfaces, with long, white 

branched hairs under the wing base on posterior and lateral surfaces; foreleg with short 

white branched hairs on coxa, erect pale hairs on femur, flattened pale hairs on tibia, 

long, sparse pale hairs on basitarsus and mediotarsus; mid leg with short branched white 

hairs on coxa, mixture of short pale hairs and erect dark hairs on femur, short, flat pale 

hairs on tibia, long, sparse pale hairs on basitarsus and mediotarsus; hind leg with short, 

semi-erect white hairs on coxa; with short, pale hairs throughout on remaining segments, 

with erect hairs intermixed on basitarsus and mediotarsus. 

Abdomen: T1with pale apical fasciae laterally, surface smooth and shiny, with small 

punctures uniform throughout (I = 2pd), T2 –T5 with puncturing like T1, with interspaces 

tesselate, and with small pits from which short, fine pale white hairs arise, T6 with course 

punctures (i > 2pd). T5 with apical edge with sparse, long white hairs, T6 with long white 

hairs on apical half; S1–S5 smooth, with course punctures (i = 1pd, S6 tessellate and 

impunctate; S1–5 with sparse, simple black hairs, S5 with a line of sparse black hairs 

delimiting an apical golden crescent; S6 with long with hairs restricted to apical half. 
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Males: average face width = 1.71mm; average thorax length = 1.64mm; average 

intertegular width = 1.21mm; average forewing length = 3.66mm. (n=4) 

Black, except for white maculations on the clypeus, supraclypeal area, sides of face with 

maculation covering lower paraocular area extending from malar area to well above 

antennal sockets, not separate from the eye, maculation truncate at top; flagellum 

ferruginous on the lower surface, lateral yellow maculations on pronotal collar (these 

well-separated medially, sometimes absent), pronotal lobes with apical half maculated, 

fore tibiae maculated in full dorsally, fore basitarsus and first mediotarsus yellow, mid 

tibia with basal 1/3 maculated, with a small pale dot on apical edge, mid basitarsus and 

first mediotarsus yellow, hind femur with a small basal dot on apical edge, tibia with 

maculation on basal half and a small band covering apical end, basitarsus and first 

mediotarsus yellow, tegula with a small maculation medially; wings predominantly clear, 

and slightly brown, with brown veins, forewing with base of vein C pale yellow. 

Head: Scape enlarged, the width 1.5x more than the flagellum, with dense, shallow 

punctures covering surface, F1 broader than long F2–11 longer than broad, about 3 times 

longer than F1; clypeus as long as broad with extremely shallow punctures (i  > 2pd) and 

interspaces smooth; supraclypeal area short, about half the length of clypeus, with 

extremely shallow punctures (i  > 2pd) and interspaces smooth; upper paraocular area and 

frons with punctures dense and coarse (interspaces hardly visible); vertexal area slightly 

elevated, densely punctured (interspaces hardly visible); compound eyes with inner 

margin converging below; facial fovea absent. Scape with long simple hairs on inner 

surface, face with sparse, short pale hairs, with short erect pale hairs at the top of the 
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vertexal area and apical edge of the clypeus; mandibles with short erect hairs; genal area 

with short white branched hairs. 

Thorax: Pronotal collar angulate anteriorly, the width of the medial portion less than the 

lateral portions; mesoscutum with punctures coarse and dense (interspaces hardly 

visible); parapsidal lines faint, and short about 1/3 the length of the tegula; scutellum with 

course close punctures (i = 1pd) with interspaces tesselate; metanotum with surface 

rugosopunctate; mesepisternum with anterior and lateral faces rounded, punctures course 

with interspaces nearly absent; metepisternum rugosopunctate; propodeum with basal 

area heavily rugose, width slightly longer than metanotum, separated from posterior 

surface by a strong carina, posterior and lateral surfaces surface rugosopunctate, with the 

surfaces separated by a strong carina; fore coxae rounded. Mesoscutum and scutellum 

with short, erect, pale simple hairs, with scutum intermixed with longer, erect, pale 

simple hairs; metanotum with short, pale white hairs medially, with long, white, branched 

hairs laterally; pleuron with intermixed short, erect, pale, simple hairs and long, white, 

branched hairs; propodeum with short, white branched hairs on posterior and lateral 

surfaces, with long, white branched hairs under the wing base on posterior and lateral 

surfaces; foreleg with long white branched hairs on coxa, mixture of erect pale and dark 

hairs on femur, flattened pale hairs on tibia, long, sparse pale hairs on tibia; mid leg with 

short simple hairs throughout, with erect hairs on the tarsi and basitarsi intermixed, hind 

leg with short, semi-erect white hairs on coxa; with short, pale hairs throughout on 

remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1 with pale apical fasciae laterally, T1–3 surface smooth and shiny, with 

small punctures (i = 1pd), T4–7 with small pits from which short, fine pale white hairs 
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arise causing the surface to look roughened; S1–S6 smooth, with small pits from which 

small fine pale white hairs arise, S6 with erect white hairs on apical half. 

 

Hylaeus (Hylaeus) communis Nylander, 1852  

Lateral Views: Figure 24B 

Face Views: Figure 31C 

Genitalia: Figure 37B 

BOLD’s barcode Index Number: BOLD:AAE5080 

Diagnosis: Females of Hylaeus communis are similar to females of H. leptocephalus and 

H. annulatus. They can be distinguished from H. leptocephalus by the large uniformly 

spaced episternal punctures, with tesselate interspaces in H. communis, and the large 

irregularly spaced punctures, with shiny interspaces in H. wootoni. The species can be 

distinguished from H. annulatus by the large punctures on the episternum in H. 

communis, and the small punctures on the episternum in H. annulatus. Males of Hylaeus 

communis can be easily separated from other species by the reduced maculations on the 

corners of the clypeus.  

Females: average face width = 1.58mm; average thorax length = 1.83mm; average 

intertegular width = 1.38mm; average forewing length = 3.99mm. (n=5) 

Black, except for yellow maculation on lower paraocular area which extends from just 

above malar area to level of antennal sockets; flagellum brown on the lower surface, 

lateral yellow maculations on pronotal collar (these well-separated medially, sometimes 

absent), apical 2/3 of pronotal lobes, fore tibiae on basal 1/4, mid tibia with basal dot, and 

hind tibia on basal 1/3, tegula and costal sclerite usually with a pale maculation, 
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sometimes lacking; wings clear with brown veins, forewing with base of vein C pale 

yellow. 

Head: Scape straight, with sparse, shallow punctures covering the surface, F1–F9 

quadrate and subequal in length, F10 slightly longer than broad; clypeus longer than 

broad, with sparse shallow punctures (i = 1–2pd) with interspaces striated; superclypeal 

area with dense shallow punctures (i < 1pd) basally between antennal sockets, becoming 

sparse apically (i > 1pd) interpsaces straited throughout; upper paraocular area and frons 

with dense and coarse punctures (interspaces hardly visible); vertexal area weakly 

elevated, with dense punctures (interspaces hardly visible); compound eyes with inner 

margin slightly converging below; facial fovea elongate, with lower margin at level of 

bend in the inner eye margin, extending to upper curve of eye, fovea separated from 

upper margin of compound eye by width of fovea; face with sparse, short pale hairs; 

mandibles with no hair. 

Thorax: Pronotal collar rounded anteriorly, with medial portion slightly thinner than 

lateral portions; mesoscutum with coarse and dense punctures (interspaces hardly 

visible); parapsidal line faint, about 3/4 the length of the tegula; scutellum with deep, 

course, punctures (i < 1pd) interspaces smooth; metanotum rugosopunctate; 

mesepisternum with anterior and lateral faces rounded, punctures course and close (i < 

1pd), with interspaces smooth; metepisternum rugose; propodeum with basal area heavily 

rugose, width subequal to metanotum, divided from posterior surface with a strong 

carina, posterior surfaces rugulose, with oblique carina present, posterior surface 

separated from the lateral surface by a weak carina, lateral surface rugulose; fore coxae 

rounded. Mesoscutum and scutelum with short, dark simple hairs intermixed with long, 
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erect dark hairs; metanotum with short, dark simple hairs medially, and elongate, white 

branched hairs laterally; pleuron with sparse, short, erect white hairs; propodeum with 

short, flat, white branched hairs on posterior surface and lateral surfaces; foreleg with 

sparse, short white branched hairs on coxa, sparse, erect pale hairs on femur, dense, 

golden hairs on tibia, long, pale hairs on basitarsus and mediotarsus; mid leg with sparse, 

short white branched hairs on coxa, sparse, erect pale hairs on femur, sparse, short, pale 

hairs on tibia, short, pale hairs on basitarsus and mediotarsus; hind leg with sparse, short 

white branched hairs on coxa, sparse, erect pale hairs on femur, sparse, short, pale hairs 

on tibia, short, pale hairs on basitarsus and mediotarsus. 

Abdomen: T1 surface with sparse, small, shallow punctures (i > 3pd), interspaces shiny, 

T2 –T3 with puncturing and sculpturing like T1, T3–T6 with small pits where flat, golden 

hairs arise. T6 with long golden hairs on apical half; S1–S5 smooth and impunctate, with 

small pits where short, flat, white hairs arise; S5 with a line of sparse long, golden hairs 

delimiting an apical golden crescent; S6 with long black hairs medially, and long, white 

hairs apically. 

Males: average face width = 1.51mm; average thorax length = 1.87mm; average 

intertegular width = 1.15mm; average forewing length = 4.03mm. (n=5) 

Black, except for yellow maculations on clypeus (reduced at apical corners), supraclypeal 

area, sides of face with maculation covering lower paraocular area extending from malar 

area to well above antennal sockets, not separate from the eye, maculation truncate to 

bifid at top; flagellum brown on the lower surface), fore tibiae with basal dot, hind tibia 

with maculation on basal 1/4, basitarsus with basal ¼ maculated; wings predominantly 

clear, and slightly brown, with brown veins, forewing with base of vein C pale yellow. 
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Head: Scape enlarged apically, the width 2x more than the flagellum, with sparse, 

shallow punctures covering surface (i = 1pd) interspaces smooth, F1–F2 broader than 

long F3–F11 longer than broad, about 1.5 times longer than F1; clypeus longer than 

broad with extremely shallow punctures (i  > 2pd) and interspaces smooth; supraclypeal 

area long, over half the length of clypeus, with extremely shallow punctures (i  > 2pd) 

and interspaces smooth; upper paraocular area and frons with punctures dense and coarse 

(interspaces hardly visible); vertexal area weakly elevated, densely punctured 

(interspaces hardly visible); compound eyes with inner margin converging below; facial 

fovea extremely short and shallow, restricted to the apex of compound eye. Scape with 

long simple hairs, face with sparse, short pale hairs, with short erect pale hairs at the top 

of the vertexal area and apical edge of the clypeus; mandibles with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, the width of the medial portion equal to 

lateral portions; mesoscutum with coarse and dense punctures (interspaces hardly 

visible); parapsidal line absent; scutellum with punctation similar to mesoscutumn; 

metanotum rugosopunctate; mesepisternum with anterior and lateral faces rounded, 

punctures course and close (i < 1pd), with interspaces smooth; metepisternum with 

course, close punctures (interspaces hardly visible); propodeum with basal area heavily 

rugose, width subequal to metanotum, divided from posterior surface with a strong 

carina, posterior surfaces weakly rugulose, with oblique carina present, posterior surface 

separated from the lateral surface by a weak carina, lateral surface with course deep 

punctures apically, smooth basally; fore coxae rounded. Mesoscutum and scutellum with 

dense, erect, gold simple hairs, with scutelum intermixed with longer, erect, golden 

simple hairs; metanotum with erect, golden hairs medially, with white, branched hairs 
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laterally, subequal in length to simple hairs; pleuron with long, pale, simple hairs; 

propodeum with short, erect, white branched hairs; foreleg with sparse, short white 

branched hairs on coxa, sparse, erect pale hairs on femur, dense, golden hairs on tibia, 

long, pale hairs on basitarsus and mediotarsus; mid leg with sparse, short white branched 

hairs on coxa, sparse, erect pale hairs on femur, sparse, short, pale hairs on tibia, short, 

pale hairs on basitarsus and mediotarsus; hind leg with sparse, short white branched hairs 

on coxa, sparse, erect pale hairs on femur, sparse, short, pale hairs on tibia, short, pale 

hairs on basitarsus and mediotarsus. 

Abdomen: T1–T3 surface with sparse, small, shallow punctures (i > 3pd), interspaces 

shiny, T1–T5 with small pits where flat, golden hairs arise, T6–T7 with small pits where 

short dark, erect hairs arise; S1–S6 smooth, with smooth and impunctate, with small pits 

where short, flat, white hairs arise; S6 with short erect black hairs covering the apical 

half. 

 

Hylaeus (Prosopis) gaigei (Cockerell, 1916)  

Lateral Views: Figure 23A 

Face Views: Figure 30A 

Genitalia: Figure 37C 

Prosopis gaigei Cockerell, 1916. 

BIN: ACN8927 

Diagnosis: Females of Hylaeus gaigei are similar to H. modestus and H. illinoisensis. 

They can be distinguished from H. modestus by the impunctate T1, and reduced to absent 

lower paraocular maculations in H. gaigei, and the punctate T1, and the large lower 
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paraocular maculations in H. modestus. They can be distinguished from H. illinoisensis 

by the reduced to absent lower paraocular maculations in H. gaigei and the large lower 

paraocular maculations in H. illinoisensis. Males of Hylaeus gaigei are similar to H. 

modestus and H. illionoisensis. They can be distinguished from both of these species by 

the dense white pubescence coving the thorax in H. gaigei, and the pubescence being 

sparse on the thorax in H. modestus and H. illinoisensis. 

Females: average face width = 1.71mm; average thorax length = 1.92mm; average 

intertegular width = 1.22mm; average forewing length = 4.15mm. (n=5) 

Black, except for variable yellow maculation on lower paraocular area, restricted to the 

compound eye, which can extend from just above malar area to level of antennal sockets 

or as a small irregular blotch (sometimes absent); flagellum brown on the lower surface; 

lateral yellow maculations on pronotal collar (these well-separated medially, and 

sometimes completely absent), apical 2/3 of pronotal lobes, fore tibiae with a small basal 

dot (sometimes absent), and hind tibia on basal 1/4; wings clear, faintly brown, with 

brown veins, forewing with base of vein C pale yellow. 

Head: Scape straight, with sparse, deep punctures (i = 1pd) covering the surface, 

interspaces smooth, F1 quadrate, F2 broader than long, about half the length of F1, F3–F9 

quadrate and subequal in length to F1, F10 slightly longer than broad; clypeus as long as 

broad, impunctate and tesselate; superclypeal area with dense shallow punctures (i < 1pd) 

basally between antennal sockets, becoming sparse apically (i > 1pd); upper paraocular 

area rugosopunctate; frons with dense and coarse punctures (interspaces hardly visible); 

vertexal area, with dense punctures (interspaces hardly visible), punctures becoming 

more sparse (i > 1pd) between lateral ocellus and compound eyes (i > 2pd), with surface 
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smooth; compound eyes with inner margin very weakly converging below; facial fovea 

short, with lower margin just above level of bend in the inner eye margin, extending to 

just below upper curve of eye, fovea separated from upper margin of compound eye by 

width of fovea. Face with sparse, short pale hairs; mandibles with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, with medial portion slightly thinner than 

lateral portions; mesoscutum with coarse and dense punctures (i = 1 pd), interspaces 

tesselate; parapsidal lines faint, slightly longer than the tegula; scutellum with punctation 

similar to mesoscutumn; metanotum rugulose; mesepisternum with anterior and lateral 

faces rounded, punctures course and sparse (i > 2pd), with interspaces smooth; 

metepisternum rugulose; propodeum with basal area heavily rugose, width less than 

metanotum, rounded onto the posterior surface, posterior surfaces rugosopunctate, 

posterior surface separated from the lateral surface by a weak carina, lateral surface with 

small, punctures course and dense, interspaces < 1pd, and tesselate; fore coxae rounded. 

Mesoscutum with sparse short, flat, gold simple hairs; scutelum with sparse short, flat, 

gold, simple hairs intermixed with short, dark, erect hair; metanotum with short, pale, 

simple hairs, with elongate, white branched hairs laterally; pleuron with short, erect white 

hairs, intermixed with long, erect white hairs; propodeum with short, flat, white branched 

hairs on posterior surface and lateral surfaces; foreleg with short white branched hairs on 

coxa, erect pale hairs on femur, flattened pale hairs on tibia, long, sparse pale hairs on 

basitarsus and mediotarsus; mid leg with short branched white hairs on coxa, mixture of 

short pale hairs and erect dark hairs on femur, short, flat pale hairs on tibia, long, sparse 

pale hairs on basitarsus and mediotarsus; hind leg with short, semi-erect white hairs on 
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coxa; with short, pale hairs throughout on remaining segments, with erect hairs 

intermixed on basitarsus and mediotarsus. 

Abdomen: T1with pale apical fasciae laterally, surface smooth and shiny, with small 

punctures on lateral sides (i = 2pd), T2 –T5 with puncturing and sculpturing similar to 

T1, with small pits from which short, fine pale white hairs arise, T6 smooth. T5 with 

apical edge with sparse, short, erect, dark hairs, T6 with dark, erect, hairs on throughout, 

with long, erect, dark hairs intermixed laterally; S1–S6 smooth; S1–4 with sparse, simple 

black hairs, S5 with short, dark, erect hairs with a line of sparse black hairs delimiting an 

apical dark brown crescent; S6 with long dark hairs. 

Males: average face width = 1.65mm; average thorax length = 1.75mm; average 

intertegular width = 1.28mm; average forewing length = 3.98mm. (n=5) 

Black, except for pale yellow to ivory maculations on the clypeus, supraclypeal area, 

sides of face with maculation covering lower paraocular area extending from malar area 

to above antennal sockets, not separate from the eye, and tapered or truncate; flagellum 

brown on the lower surface; apical 2/3 of pronotal lobes maculated; fore tibiae entirely 

maculated on dorsal side, basitarus and meditarsus yellow, mid tibia with basal dot, 

basitarsus and meditarsus yellow, hind tibia with maculation on basal 1/2, basitarsus and 

meditarsus yellow; wings predominantly clear, and slightly brown, with brown veins, 

forewing with base of vein C pale yellow. 

Head: Scape slightly larger than the flagellum, with dense, shallow punctures covering 

surface, F1–F10 quadrate, F11 longer than broad; clypeus as long as broad and 

impunctate; supraclypeal area short, about half the length of clypeus, and impunctate; 

upper paraocular area and frons with punctures dense and coarse (interspaces hardly 
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visible); vertexal area slightly elevated, densely punctured (interspaces hardly visible); 

compound eyes with inner margin slightly converging below; facial fovea restricted to 

the upper apex of the compound eye. F1–F11 with dense, flat, white simple hairs, face 

with sparse, short pale hairs, with long, erect pale hairs at the top of the vertexal area; 

mandibles with short erect hairs; genal area with short white branched hairs. 

Thorax: Pronotal collar rounded anteriorly, the width uniform throughout; mesoscutum 

with punctures coarse and dense (interspaces hardly visible); parapsidal lines faint, and 

short about 1/2 the length of the tegula; scutellum with course close punctures (i = 1pd) 

with interspaces smooth; metanotum with surface rugosopunctate; mesepisternum with 

anterior and lateral faces rounded, punctures shallow and sparse (i > 2pd) with 

interspaces smooth; metepisternum with course close punctures (i < 1pd) with smooth 

interspaces; propodeum with basal area heavily rugose, width shorter than metanotum, 

rounded onto the posterior surface, posterior and lateral surfaces surface rugosopunctate, 

with the surfaces separated by a strong carina; fore coxae rounded. Collar with short, 

white, branched hairs; mesoscutum and scutellum with short, erect, white hairs, 

intermixed with longer, erect, pale simple hairs; metanotum with long, white, branched 

hairs laterally; pleuron with long, white, branched hairs; propodeum with long, white 

branched hairs; foreleg with long white branched hairs on coxa, erect pale hairs on femur, 

flattened pale hairs on tibia, long, sparse pale hairs on tibia; mid leg with short simple 

hairs throughout, with erect hairs on the tarsi and basitarsi intermixed, hind leg with 

short, white, branched, hairs on coxa; with short, pale hairs throughout on remaining 

segments, with erect hairs intermixed on basitarsus. 
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Abdomen: T1 with pale apical fasciae laterally, T1 variable, with course, deep punctures 

(i = 1pd) or impunctate, T2–T7 with small pits from which long, fine pale white hairs 

arise causing the surface to look roughened, T5–T7 with intermixed longer, erect, golden 

hairs; S1–S6 smooth, with small pits from which small fine pale white hairs arise, S5 

with long dark erect hairs laterally, S6 with intermixed erect white and dark hairs on 

apical half. 

 

Hylaeus (Spatulariella) hyalinatus (Smith, 1842)  

Lateral Views: Figure 23B 

Face Views: Figure 30B 

Genitalia: Figure 38A 

Vespa bipunctata [homonym] Fabricius, 1798 

Hylaeus armillatus Nylander, 1848 

Prosopis longicornis Schenck, 1853 

Prosopis similis [homonym] Schenck, 1853  

Hylaeus decipiens Förster, 1871 

Hylaeus tricuspis Förster, 1871 

Hylaeus miscellus Förster, 1871 

Prosopis hyalinata var. lugubris Dalla Torre, 1877 

Spatulariella hyalinata montebovensis Pittioni, 1950 

Spatulariella hyalinata aragonensis Pittioni, 1950 

Prosopis hyalinata minos Warncke, 1981 

Hylaeus hyalinatus aragonesnsis (Pittioni, 1950) 
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Hylaeus hyalinatus minos (Warncke, 1981) 

BOLD’s barcode Index Number: BOLD:AAE1166 

Diagnosis: Females of Hylaeus hyalinatus are similar to H. punctatus. They can be 

distinguished from H. punctatus by the episternal punctures being well seperated in H. 

hyalinatus, and the episternal punctures being very close with interspaces nearly absent in 

H. punctatus. Males of Hylaeus hyalinatus are similar to H. punctatus. They can be 

distinguished from H. punctatus by the rounded spatulate apical process of S8, and the 

episternal punctures being well spaced in H. hyalinatus, and the truncate spatulate apical 

process of S8, and episternal punctures being close in H. punctatus, 

Females: average face width = 1.89mm; average thorax length = 2.1mm; average 

intertegular width = 1.46mm; average forewing length = 3.66mm. (n=5) 

Black, except for variable yellow maculation on lower paraocular area, restricted to the 

compound eye, which can extend from just above malar area to level of antennal sockets 

or as a small irregular blotch (sometimes absent); flagellum ferruginous on the lower 

surface; lateral yellow maculations on pronotal collar (these well-separated medially, and 

sometimes completely absent), apical 2/3 of pronotal lobes, fore tibiae with a small basal 

dot (sometimes absent), and hind tibia on basal 1/4; wings clear, faintly brown, with 

brown veins, forewing with base of vein C pale yellow. 

Head: Scape straight, with dense, shallow punctures covering the surface, F1 quadrate, F2 

broader than long, about half the length of F1, F3–F9 slightly longer than broad, F10 

longer than broad; clypeus as long as broad, shallow punctures covering (i = 1–2pd) and 

tesselate; superclypeal area with dense shallow punctures (i < 1pd) basally between 

antennal sockets, becoming sparse apically (i = 1pd), interspaces tesselate throughout; 
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upper paraocular area and frons with dense and coarse punctures (interspaces hardly 

visible); vertexal area weakly elevated, with dense punctures (interspaces hardly visible); 

compound eyes with inner margin weakly converging below; facial fovea with lower 

margin at level of bend in the inner eye margin, extending to upper curve of eye, fovea 

separated from upper margin of compound eye by width of fovea, slightly diverging from 

the eye, width from eye by width of two fovea at apex; face with sparse, short pale hairs, 

with short erect pale hairs at upper paraocular area; mandibles with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, with medial portion much thinner than lateral 

portions; mesoscutum with coarse and dense punctures (i < 1 pd), interspaces smooth; 

parapsidal lines faint, about 3/4 the length of the tegula; scutellum with punctures more 

sparse on base (i = 1pd), becoming close apically (i < 1pd) with interspaces smooth 

throughout; metanotum with dense, course punctures (i < 1pd) interspaces smooth; 

mesepisternum with anterior and lateral separated by a carina, punctures course (i = 1pd), 

with interspaces smooth; metepisternum with course, dense, punctures (i < 1pd), with 

interspaces smooth; propodeum with base rugulose, width subequal to metanotum, 

rounded onto the posterior surface, posterior surfaces, with shallow punctures (i = 1pd), 

interpsaces smooth, posterior and lateral surfaces separated by a weak carina. 

Mesoscutum and scutelum with sparse short, flat, white simple hairs; metanotum with 

short, pale, hairs medially, and elongate, white branched hairs laterally; pleuron with 

short, erect white hairs; propodeum with short, flat, white branched hairs on posterior 

surface and lateral surfaces, with long, white branched hairs under the wing base on 

posterior and lateral surfaces; foreleg with short white branched hairs on coxa, erect pale 

hairs on femur, flattened pale hairs on tibia, short, dense pale hairs on basitarsus and 
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mediotarsus; mid leg with short branched white hairs on coxa, mixture of short pale hairs 

and erect dark hairs on femur, short, flat pale hairs on tibia, long, sparse pale hairs on 

basitarsus and mediotarsus; hind leg with short, semi-erect white hairs on coxa; with 

short, pale hairs throughout on remaining segments, with erect hairs intermixed on 

basitarsus and mediotarsus. 

Abdomen: T1with pale apical fasciae laterally, T1–T2 surface smooth and shiny, with 

small punctures uniform throughout (i = 2pd), T3 –T5 smooth and impuncate, T1–T6 

with small pits from which short, fine pale white hairs arise. T6 with long golden hairs on 

apical half; S1–S5 smooth and impunctate; S1–5 with sparse, simple pale hairs, S5 with a 

line of sparse, erect, white hairs delimiting an apical golden crescent; S6 with white hairs 

restricted to apical half. 

Males: average face width = 1.71mm; average thorax length = 1.62mm; average 

intertegular width = 1.27mm; average forewing length = 3.76mm. (n=4) 

Black, except for yellow maculation on clypeus, supraclypeal area on apical half, sides of 

face with maculation covering lower paraocular area extending from malar area to above 

antennal sockets, not separate from the eye, and tapered or truncate; flagellum yellow on 

the lower surface; lateral yellow maculations on pronotal collar (these well-separated 

medially); pronotal lobes extensively maculated; tegulae with a dot on the basal half; 

costal sclerite and base of wing vein C maculated; fore tibiae entirely maculated on dorsal 

side, basitarus and meditarsus yellow, mid tibia with basal dot, basitarsus and meditarsus 

yellow, hind tibia with maculation on basal 1/2, basitarsus and meditarsus yellow; wings 

predominantly clear, and slightly brown, with brown veins, forewing with base of vein C 

pale yellow. 
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Head: Scape truncate, the width only slightly large than flagellum, length 1.5x more than 

width, with shallow punctures covering surface (i > 2pd) with smooth interspaces, F1 

with outer edge 0.5x shorter than inner edge, F2–11 longer than broad, about 3 times 

longer than F1 on the outer edge; clypeus 1.5x longer than broad with extremely shallow 

punctures (i  = 2pd) and interspaces smooth; supraclypeal area long, over half the length 

of clypeus, with extremely shallow punctures (i = 1pd) and interspaces smooth; upper 

paraocular area and frons with punctures dense and coarse (interspaces hardly visible); 

vertexal area slightly elevated, densely punctured (interspaces hardly visible); compound 

eyes with inner margin strongly converging below; facial fovea extremely short, length of 

two punctures, and restricted to the apex eye. Scape with long branched, hairs, face with 

long, slightly branched, pale hairs, with short, simple hairs on clypeus; mandibles with 

long erect hairs; genal area with short white branched hairs. 

Thorax: Pronotal collar angulate anteriorly, the width of the medial portion less than the 

lateral portions; mesoscutum with punctures coarse and dense (i < 1pd), with interspaces 

smooth; parapsidal lines absent; scutellum with course punctures (i = 0.5–1pd) with 

interspaces smooth; metanotum with surface rugosopunctate; mesepisternum with 

anterior and lateral faces separated by a carina, puncturing course (i < 1pd) with 

interspaces smooth; metepisternum rugulose; propodeum with basal area heavily rugose, 

width almost 2x longer than metanotum, rounded onto posterior surface, posterior and 

lateral surfaces surface with shallow punctures (i = 1pd), with interspaces smooth, the 

surfaces separated by a strong carina; fore coxae rounded. Mesoscutum and scutellum 

with long, erect, pale simple hairs, with scutellum intermixed with branched hairs; 

metanotum with long, white, branched hairs laterally; pleuron with intermixed short, 
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erect, pale, simple hairs and long, white, branched hairs; propodeum with short, white 

branched hairs on posterior and lateral surfaces, with long, white branched hairs under 

the wing base on posterior and lateral surfaces; foreleg with long white branched hairs on 

coxa, mixture of erect pale and dark hairs on femur, flattened pale hairs on tibia, long, 

sparse pale hairs on tibia; mid leg with short simple hairs throughout, with erect hairs on 

the tarsi and basitarsi intermixed, hind leg with short, semi–erect white hairs on coxa; 

with short, pale hairs throughout on remaining segments, with erect hairs intermixed on 

basitarsus. 

Abdomen: T1 with pale apical fasciae laterally, T1–2 surface smooth and shiny, with 

small punctures (i = 1pd), T1–7 with small pits from which short, fine pale white hairs 

arise causing the surface to look roughened; S1–S6 smooth, with small pits from which 

small fine pale white hairs arise. 

 

Hylaeus (Prosopis) illinoisensis (Robertson, 1896)  

Lateral Views: Figure 24A 

Face Views: Figure 31A 

Genitalia: Figure 38B 

Prosopis illinoisensis Robertson, 1896. 

Prosopis illinoensis Robertson, 1897. 

Prosopis modestus var illinoiensis_sic Metz, 1911.  

Hylaeus (Prosopis) certus Mitchell, 1951. 

BOLD’s Barcode Index Number: BOLD:AAB2746 
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Diagnosis: Females of Hylaeus illinoisensis are similar to H. modestus, H. affinis and H. 

gaigei. They can be distinguished from H. modestus and H. affinsi by the impunctate T1 

in H. illinoisensis and the punctate T1 in H. modestus, and H. affinis. They can be 

distinguished from H. gaigei by the large lower paraocular maculations in H. illinoisensis 

and  the reduced to absent lower paraocular maculations in H. gaigei. Males of Hylaeus 

illinoisensis are similar to H. modestus and H. gaigei. They can be distinguished from H. 

modestus by the impunctate T1 in H. illinoisensis and the punctate T1 in H. modestus. 

They can be distinguished by H. gaigei by the the pubescence being sparse on the thorax 

in H. illinoisensis and the dense white pubescence coving the thorax in H. gaigei. 

Females: average face width = 1.84mm; average thorax length = 1.98mm; average 

intertegular width = 1.17mm; average forewing length = 4.18mm. (n=5) 

Black, except for pale yellow maculation on lower paraocular area, extending from malar 

area to level of antennal sockets; flagellum feruginous on the lower surface; lateral 

yellow maculations on pronotal collar (these well-separated medially), pronotal lobes, 

fore tibiae maculation covering basal 1/3, mid tibia with a basal dot, and hind tibia on 

basal 1/4; wings clear, faintly brown, with brown veins, forewing with base of vein C 

pale yellow. 

Head: Scape straight, with dense, shallow punctures (interspaces hardly visible), F1 

quadrate, F2 broader than long, about half the length of F1, F3–F9 quadrate and subequal 

in length to F1, F10 slightly longer than broad; clypeus as long as broad, impunctate and 

tesselate; superclypeal area with dense shallow punctures (i < 1pd) basally between 

antennal sockets, becoming sparse apically (i > 1pd); upper paraocular area shallow 

punctures (interspace hardly visible); frons with dense, course punctures (i < 1pd), with 
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smooth interspaces; vertexal area, with dense punctures (interspaces hardly visible); 

compound eyes with inner margin very weakly converging below; facial fovea short, 

with lower margin just above level of bend in the inner eye margin, extending to just 

below upper curve of eye, fovea separated from upper margin of compound eye by width 

of fovea. Face with sparse, short pale hairs, longer erect hairs on clypeus, and between 

ocellus; mandibles with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, with medial portion slightly thinner than 

lateral portions; mesoscutum with coarse and dense punctures (i = 1 pd), interspaces 

smooth; parapsidal lines deep, length of tegula; scutellum with punctation similar to 

mesoscutumn; metanotum rugose; mesepisternum with anterior and lateral faces rounded, 

punctures shallow and sparse (i > 3pd), with interspaces smooth; metepisternum 

rugulose; propodeum with basal area heavily rugose, width less than metanotum, rounded 

onto the posterior surface, posterior and lateral surfaces, with small, punctures course and 

dense, interspaces < 1pd, and smooth, posterior surface separated from the lateral surface 

by a weak carina; fore coxae rounded. Mesoscutum with sparse short, erect, pale simple 

hairs; scutelum with sparse erect, pale, simple hairs about 2x longer than those of 

mesocutumn; metanotum with short, pale, simple hairs, with elongate, white branched 

hairs laterally; pleuron with short, erect white hairs, intermixed with long, erect white 

hairs; propodeum with short, flat, white branched hairs on posterior surface and lateral 

surfaces; foreleg with short white branched hairs on coxa, erect pale hairs on femur, 

flattened pale hairs on tibia, long, sparse pale hairs on basitarsus and mediotarsus; mid 

leg with short branched white hairs on coxa, mixture of short pale hairs and erect dark 

hairs on femur, short, flat pale hairs on tibia, long, sparse pale hairs on basitarsus and 
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mediotarsus; hind leg with short, semi–erect white hairs on coxa; with short, pale hairs 

throughout on remaining segments, with erect hairs intermixed on basitarsus and 

mediotarsus. 

Abdomen: T1with pale apical fasciae laterally, surface smooth and shiny, with small 

punctures on lateral sides (i = 2pd), T2 –T5 with puncturing and sculpturing similar to 

T1, with small pits from which short, fine pale white hairs arise, T6 smooth. T5 with 

apical edge with sparse, short, erect, golden hairs, T6 with dark, erect, hairs on 

throughout, with long, erect, dark hairs intermixed laterally; S1–S6 smooth; S1–4 with 

sparse, simple black hairs, S5 with short, dark, erect hairs with a line of sparse black hairs 

delimiting an apical dark brown crescent; S6 with long dark hairs. 

Males: average face width = 1.66mm; average thorax length = 1.72mm; average 

intertegular width = 1.04mm; average forewing length = 3.86mm. (n=5) 

Black, except for clypeus, supraclypeal area, sides of face with maculation covering 

lower paraocular area extending from malar area to above antennal sockets, not separate 

from the eye, and tapered or truncate; flagellum ferruginous on the lower surface; 

pronotal collar with small yellow maculations on lateral portions; pronotal lobes; fore 

tibiae entirely maculated on dorsal side, basitarus and meditarsus yellow, mid tibia with 

basal 2/3 and apical band, basitarsus and meditarsus yellow, hind tibia with maculation 

on basal 1/2 and apical band, basitarsus and meditarsus yellow; wings brown and clear, 

with brown veins, forewing with base of vein C pale yellow. 

Head: Scape slightly curved, width subequal to flagellum, with dense, shallow punctures 

covering surface, F1 slightly broader than large, F2–F10 quadrate, F11 longer than broad; 

clypeus as long as broad with shallow punctures (i = 1pd) with smooth interspaces; 
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supraclypeal area short, about half the length of clypeus, and impunctate; upper 

paraocular area and frons with punctures dense and coarse (interspaces hardly visible); 

vertexal area slightly elevated, densely punctured (i < 1pd) with smooth interspaces; 

compound eyes with inner margin slightly converging below; facial fovea restricted to 

the upper apex of the compound eye. F1–F11 with dense, flat, short, golden simple hairs, 

scape with few branched hairs basally, face with sparse, short pale hairs, with long, erect 

pale hairs at the top of the vertexal area; mandibles with short erect hairs; genal area with 

short white branched hairs. 

Thorax: Pronotal collar rounded anteriorly, the width uniform throughout; mesoscutum 

with punctures coarse and dense (interspaces hardly visible); parapsidal lines faint, and 

short about 1/2 the length of the tegula; scutellum with course close punctures (i = 1pd) 

with interspaces smooth; metanotum with surface rugosopunctate; mesepisternum with 

anterior and lateral faces rounded, punctures course and deep (i < 1pd) with interspaces 

smooth; metepisternum rugose; propodeum with basal area heavily rugose, width shorter 

than metanotum, rounded onto the posterior surface, posterior and lateral surfaces surface 

rugosopunctate, with the surfaces separated by a strong carina; fore coxae rounded. 

Mesoscutum with short, erect, pale simple hairs; scutellum with short, erect, white hairs, 

intermixed with longer, erect, pale simple hairs; metanotum with long, white, branched 

hairs laterally; pleuron with sparse, long, white, branched hairs; propodeum with long, 

white branched hairs; foreleg with long white branched hairs on coxa, erect pale hairs on 

femur, flattened pale hairs on tibia, long, sparse pale hairs on tibia; mid leg with short 

simple hairs throughout, with erect hairs on the tarsi and basitarsi intermixed, hind leg 
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with short, white, branched, hairs on coxa; with short, pale hairs throughout on remaining 

segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1 with pale apical fasciae laterally, T1 impunctate, T1–T7 with small pits 

from which long, fine pale white hairs arise causing the surface to look roughened, T5–

T7 with intermixed longer, erect, golden hairs; S1–S6 smooth, with small pits from which 

small fine pale white hairs arise, S5 with long dark erect hairs laterally, S6 with erect 

dark hairs on apical half. 

 

Hylaeus (Hylaeus) leptocephalus (Linnaeus, 1758)  

Lateral Views: Figure 24B 

Face Views: Figure 31B 

Genitalia: Figure 38C 

Prosopis leptocephala Morawitz, 1871 

Hylaeus bisinuatus Forster 1871 

Prosopis discrepans Schenck, 1875 

Prosopis stevensi Crawford, 1913. 

Prosopis incomplete Alfken, 1937 

Hylaeus stevensi (Crawford, 1913) 

BOLD’s Barcode Index Number: BOLD:AAE5088 

Diagnosis: Females of Hylaeus leptocephalus are similar to females of H. communis. 

They can be distinguished from H. communis by the, the large irregular spaced punctures, 

with shiny interspaces in H. wootoni and large uniformly spaced episternal punctures, 

with tesselate interspaces in H. communis. Males of Hylaeus leptocephalus can be easily 
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separated from other species by pale white maculations on the face, with the ocular 

maculations truncate on top, and the scape having white maculations on the outer edge. 

Females: average face width = 1.48mm; average thorax length = 1.71mm; average 

intertegular width = 1.06mm; average forewing length = 3.33mm. (n=5) 

Black, except for white maculations on lower paraocular which extend from above the 

malar area to below the level of antennal sockets, collar sometimes with small lateral 

maculations (sometimes absent), apical half of pronotal lobes, hind tibia on basal 1/3, 

tegula sometimes with a pale maculation on basal end, costal sclerite maculated; wing 

membranes clear, veins brown 

Head: Scape straight, with dense, shallow punctures covering the surface, F1 quadrate, 

F2–3 broader than long, about half the length of F1, F4–F9 quadrate, subequal in length 

to F1, F10 slightly longer than broad; clypeus as long as broad, with shallow punctures (i 

> 3pd), interspaces with deep grooves running vertically from the basal to apical edges; 

superclypeal area with shallow punctures dense (i < 1pd ) basally between antennal 

sockets, becoming sparser apically (i > 1pd); upper paraocular area and frons with coarse 

punctures (interspaces hardly visible); vertexal area weakly elevated, punctures with 

(interspaces hardly visible), with punctures becoming sparse between lateral ocellus and 

compound eyes (i < 1pd), interspaces smooth; compound eyes with inner margin weakly 

converging below; facial fovea short, with lower margin at level of bend of inner eye 

margin, extending to upper curve of eye, fovea separated from the compound eye by the 

width of one fovea; face with sparse, short pale hairs, with long pale hairs at the top of 

the vertexal area; mandibles with long pale erect hairs. 
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Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with coarse and dense punctures (i < 1 pd), interspaces tesselate; parapsidal lines deep, 

about the length of the tegula; scutellum with deep punctures larger than mesoscutumn, (i 

= 1pd), with interspaces tesselate; metanotum rugosopunctate; mesepisternum with 

anterior and lateral faces rounded, punctures deep and scattered, interspaces less than or 

equal to 1pd with interspaces smooth; metepisternum rugosopunctate; propodeum with 

basal area heavily rugose, width subequal to metanotum, separated from posterior surface 

by a strong carina, posterior and lateral surfaces rugosopunctate, posterior surface 

separated from lateral surface by a weak carina; fore coxae rounded. Mesoscutum and 

scutellum with sparse short, erect, white simple hairs; metanotum with short, white hairs 

medially, with elongate, white branched hairs laterally; pleuron with short erect white 

hairs, intermixed with sparse short erect dark hairs subequal to the hairs on the 

mesoscutumn; propodeum with short, white branched hairs on the posterior and lateral 

surfaces, with longer, branched hairs under the wing on posterior surface; foreleg with a 

mixture of short and long white branched hairs on coxa, mixture of short erect pale 

simple hairs and long branched white hairs on femur, flattened pale hairs on tibia, long, 

dense pale hairs hooked apically on tarsi; mid leg with short branched white hairs on 

coxa, short pale hairs on femur, short, flat pale hairs on tibia, long, sparse pale hairs on 

tarsi; hind leg with short, semi-erect white hairs on coxa; with short, pale hairs 

throughout on remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1 surface smooth and shiny, with small, widely spaced (i > 3pd) punctures, 

T2 –T5 smooth and polished, T1–T6 with small pits from which short, fine pale white 

hairs arise becoming more dense laterally, T6 smooth and polished, with long, erect, dark 
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hairs arising from apical edge; S1–S5 smooth, with small pits from which intermixed, 

short, pale, and dark hairs arise, S6 smooth; S5 with a line of sparse black hairs 

delimiting an apical golden crescent; S6 with long dark hairs. 

Males: average face width = 1.67mm; average thorax length = 1.26mm; average 

intertegular width = 1.21mm; average forewing length = 3.43mm. (n=5) 

Black, except for white maculations on the clypeus, supraclypeal area, sides of face with 

maculation covering lower paraocular area extending from malar area to above the 

antennal sockets, maculation truncate at top, slightly separate from the eye, scape 

maculated on the outer edge, maculations on the pronotal lobes (well-separated 

medially), fore tibia maculated in full dorsally, fore basitarsus white (apical edge black), 

mid tibia on basal 1/3, basitarsus white, hind tibia with maculation on basal half, 

basitarsus white (apical edge black), tegula with a small maculation basally, costal 

sclerite maculated; wing membranes slightly tinted brown and clear, veins brown. 

Head: Scape width subequal to the width of the flagellum, with dense, shallow adpressed 

punctures covering surface, F1–F2 slightly broader than long, F3–F10 quadrate, F11 

slightly longer than broad; clypeus with length equal to width with sparse, extremely 

shallow punctures (i = 3pd) and interspaces smooth; supraclypeal area long, length 

subequal to clypeus, impunctate; upper paraocular area and frons with punctures coarse 

and dense (interspaces hardly visible); vertexal area slightly elevated, densely punctured 

(interspaces hardly visible); compound eyes with inner margin weakly converging below; 

facial fovea extremely short, localized at the upper edge of compound eye not diverging; 

face with short, erect, pale hairs; mandibles with short erect hairs; genal area with 

variable pale hairs. 
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Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with coarse and dense punctures (i < 1 pd), interspaces tesselate; parapsidal lines deep, 

about the length of the tegula; scutellum with deep punctures larger than mesoscutumn, (i 

= 1pd), with interspaces tesselate; metanotum rugosopunctate; mesepisternum with 

anterior and lateral faces rounded, punctures coarse (i = 1pd), interspaces weakly 

tesselate; metepisternum rugose; propodeum with basal area heavily rugose, width equal 

to metasuctum, separated from posterior surface by a strong carina, posterior and lateral 

surfaces, with shallow close punctures, with interspaces hardly visible, posterior surface 

separated from lateral surface by a weak carina; fore coxa rounded; mesoscutum with 

short, erect, pale simple hairs; scutellum with long, erect, pale simple hairs; metanotum 

with long, pale white hairs medially, with long, white, branched hairs laterally; pleuron 

with long, white, simple hairs; propodeum with short, white branched hairs at edge of 

posterior surface, with long, white branched hairs under the wing base on posterior and 

lateral surfaces; foreleg with long white branched hairs on coxa, short pale erect hairs 

dorsally and long pale erect hairs ventrally on femur, flattened pale hairs on tibia, long, 

dense pale hairs on tarsus and basitarsus; mid leg with short simple hairs throughout, with 

pale erect hairs on the tarsus and basitarsus; hind leg with short, semi-erect branched, 

white hairs on coxa, with short, pale hairs throughout on remaining segments, with erect 

hairs intermixed on basitarsus. 

Abdomen: T1with surface smooth and shiny, with small, widely spaced (i > 3pd) 

punctures laterally, T2 –T7 with larger punctures than T1 (i = 2pd) with interspaces 

smooth, T1–T7 with small pits from which short, fine pale white hairs arise causing the 

surface to look roughened, T6 with short, erect white hairs on apical edge, T7 with short 
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erect white hairs; S1–S6 smooth, with small pits from which small fine pale white hairs 

arise, S5 with short erect white hair on apical portion, S6 with short, erect, white hairs. 

 

Hylaeus (Hylaeus) mesillae (Cockerell, 1896)  

Lateral Views: Figure 24C 

Face Views: Figure 32 

Genitalia: Figure 39A 

Prosopis subtilis Cockerell, 1895. 

Prosopis mesillae Cockerell, 1896. 

Prosopis pygmaea Cresson, 1869. 

Prosopis cressoni Cockerell, 1907. 

Prosopis magniclavis Swenk and Cockerell, 1910.  

Prosopis pasadenae Cockerell, 1910. 

Prosopis telepora Lovell, 1911 

Prosopis cressoni var. magniclavis Swenk and Cockerell, 1910 

Hylaeus laciniatus Cockerell and Sumner, 1931. 

Hylaeus repolitus Cockerell and Sumner, 1931. 

Hylaeus teleporus (Lovell, 1911) 

BOLD’s Barcode Index Numbers: BOLD:AAC1899 
BOLD:AAM5292 
BOLD:ABZ7559 
BOLD:ACE6357 
BOLD:ACE6358 
BOLD:ACF0548 

Diagnosis: Females of Hylaeus mesillae can be readily identified by the basal 1/2 of the 

fore tibia being maculated. Males of Hylaeus Hylaeus mesillae can be readily identified 
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by the upper extension of the occular maculation being clubbed shaped and widely 

separated from the eye. 

Females: average face width = 1.39mm; average thorax length = 1.63mm; average 

intertegular width = 1.02mm; average forewing length = 3.23mm. (n=11) 

Black, except for yellow to ivory maculations on the lower paraocular which extend from 

above the malar area to below the level of antennal sockets (sometimes reduced to 

irregular strips, or reduced to small dots found under the antennal sockets close to the 

eye), clypeus sometimes having a small basal dot, or a bright ferruginous coloration 

covering the apical 3/4, apical half of pronotal lobes, fore tibia with basal 2/3 maculated, 

mid tibia with a basal dot, and hind tibia on basal 1/2, tegula sometimes with a pale 

maculation on basal end; wing membranes clear, veins brown 

Head: Scape straight, with dense, shallow punctures covering the surface, F1 slightly 

longer than broad, F2–3 quadrate, F4–F10 slightly longer than broad; clypeus as long as 

broad, with shallow punctures (i > 3pd), interspaces with deep grooves running vertically 

from the basal to apical edges; superclypeal area with shallow punctures dense (i < 1pd ) 

basally between antennal sockets, becoming sparser apically (i > 1pd); upper paraocular 

area and frons with coarse punctures (interspaces hardly visible); vertexal area elevated 

(although sometimes weakly), punctures course (interspaces hardly visible); compound 

eyes with inner margin weakly converging below; facial fovea short, with lower margin 

at just below of bend of inner eye margin, extending to upper curve of eye, fovea 

separated from the compound eye by the width of one fovea; face with sparse, short pale 

hairs, with long pale hairs at the top of the vertexal area; mandibles with long pale erect 

hairs. 
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Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with coarse punctures (i = 1 pd), interspaces smooth; parapsidal lines deep, about the 

length of the tegula; scutellum with puncturing like mesoscutumn; metanotum punctate (i 

< 1pd) with interspaces tesselate; mesepisternum with anterior and lateral faces rounded, 

punctures extremely shallow (i > 3pd) with interspaces tesselate; propodeum with basal 

area heavily rugose, width less than metanotum, rounded onto posterior surface, posterior 

and lateral surfaces rugosopunctate, posterior surface separated from lateral surface by a 

weak carina; fore coxae rounded. Mesoscutum and scutellum with sparse short, erect, 

white simple hairs; metanotum with white branched hairs laterally; pleuron with long, 

slightly branched erect white hairs; propodeum with short, white branched hairs on lateral 

surfaces; foreleg with a mixture of short and long white branched hairs on coxa, mixture 

of short erect pale simple hairs and long branched white hairs on femur, flattened pale 

hairs on tibia, long, dense pale hairs hooked apically on tarsi; mid leg with short branched 

white hairs on coxa, short pale hairs on femur, short, flat pale hairs on tibia, long, sparse 

pale hairs on tarsi; hind leg with short, semi-erect white hairs on coxa; with short, pale 

hairs throughout on remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1–T6 surface smooth and shiny with small pits from which short, fine pale 

white hairs arise becoming more dense laterally, T3–T5 with variable erect hair, either 

white, golden, or dark, T6 smooth and polished, with long, erect, hairs arising from apical 

edge (variable in colour); S1–S5 smooth, with small pits from which intermixed, short, 

pale, and dark hairs arise, S6 smooth; S5 with a line of sparse black hairs delimiting an 

apical golden crescent; S6 with long erect hairs (variable in colour). 
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Males: average face width = 1.19mm; average thorax length = 1.42mm; average 

intertegular width = 0.89mm; average forewing length = 3.04mm. (n=9) 

Black, except for yellow to white maculations on the clypeus, supraclypeal area, sides of 

face with maculation covering lower paraocular area extending from malar area to above 

the antennal sockets, maculation club shaped, separate from the eye, sometimes circling 

the antennal sockets, scape sometimes maculated on the outer edge (usually black), 

pronotal lobes, fore tibia maculated in full dorsally, fore basitarsus white, mid tibia with 

basal dot, basitarsus white, hind tibia with maculation on basal 1/3, basitarsus white 

(apical edge black), tegula sometimes with a small maculation basally (usually black); 

wing membranes slightly tinted brown and clear, veins brown. 

Head: Scape width subequal to the width of the flagellum, with dense, shallow covering 

surface, F1–F2 slightly broader than long, F3–F10 quadrate, F11 slightly longer than 

broad; clypeus with length equal to width with sparse, extremely shallow punctures (i = 

3pd) and interspaces smooth; supraclypeal area long, length subequal to clypeus, 

impunctate; upper paraocular area and frons with punctures coarse and dense (interspaces 

hardly visible); vertexal area weakly elevated, densely punctured (interspaces hardly 

visible); compound eyes with inner margin weakly converging below; facial fovea 

extremely short, localized at the upper edge of compound eye not diverging; scape with 

branched hairs on inner surface, face with short, erect, pale hairs; mandibles with short 

erect hairs; genal area with variable pale hairs. 

Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with coarse and dense punctures (i < 1 pd), interspaces tesselate; parapsidal lines deep, 

about the length of the tegula; scutellum with deep punctures larger than mesoscutumn, (i 
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= 1pd), with interspaces tesselate; metanotum rugosopunctate; mesepisternum with 

anterior and lateral faces rounded, punctures coarse (i = 1pd), interspaces weakly 

tesselate; metepisternum rugose; propodeum with basal area heavily rugose, width equal 

to metasuctumn, separated from posterior surface by a strong carina, posterior and lateral 

surfaces, with shallow close punctures, with interspaces hardly visible, posterior surface 

separated from lateral surface by a weak carina; fore coxa rounded; mesoscutum with 

short, erect, pale simple hairs; scutellum with long, erect, pale simple hairs; metanotum 

with long, pale white hairs medially, with long, white, branched hairs laterally; pleuron 

with long, white, simple hairs; propodeum with short, white branched hairs at edge of 

posterior surface, with long, white branched hairs under the wing base on posterior and 

lateral surfaces; foreleg with long white branched hairs on coxa, short pale erect hairs 

dorsally and long pale erect hairs ventrally on femur, flattened pale hairs on tibia, long, 

dense pale hairs on tarsus and basitarsus; mid leg with short simple hairs throughout, with 

pale erect hairs on the tarsus and basitarsus; hind leg with short, semi-erect branched, 

white hairs on coxa, with short, pale hairs throughout on remaining segments, with erect 

hairs intermixed on basitarsus. 

Abdomen: T1–T7with surface smooth and shiny, with small pits from which short, fine 

pale white hairs arise causing the surface to look roughened; S1–S6 smooth, with small 

pits from which small fine pale white hairs arise. 

 

Hylaeus (Prosopis) modestus Say, 1837  

Lateral Views: Figure 25A 

Face Views: Figure 33A 
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Genitalia: Figure 39B 

Prosopis affinis [homonym] Smith, 1853 (♂) 

Prosapis pennsylvanica Cockerell, 1896 

Prosopis nucleolus Viereck, 1903 

Prosopis sayi Robertson, 1904 

Prosopis minyra Lovell, 1909 

Prosopis binghami Lovell, 1910 

Prosopis supracurta Swenk and Cockerell, 1910 

Prosapis citrinifrons Cockerell, 1896 

Prosapis rugosulus Cockerell, 1896 

Prosapis rugosulus var. fallax Cockerell, 1896 

Prosopis rugosulus_sic Cockerell, 1896 

Prosopis modestus var. minyra Lovell, 1909 

Prosopis modestus (Say, 1837) 

Prosopes modesta (Say, 1837) 

BOLD’s Barcode Index Number: BOLD:AAB2744 
BOLD:AAB2745 
BOLD:ACF1717 

Diagnosis: Females of Hylaeus modestus are similar to H. affinis, H. illinoisensis and H. 

gaigei. They can be distinguished from H. affinis by the sparse puncturing on the 

mesepistsernum, and slightly tesselate interspaces in H. modestus and the course 

puncturing, with heavily tesselate or striated interspaces in H. affinis. They can be 

distinguished from H. gaigei, and H. illinoisensis by the T1 having punctures present in 

H. illinoisensis and the T1 being impunctate in H. gaigei, and H. illinoisensis. Males of 
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Hylaeus modestus are similar to H. illinoisensis and H. gaigei. They can be distinguished 

from H. illinoisensis by the punctate T1 in H. modestus and the impunctate T1 in H. 

illinoisensis. They can be distinguished by H. gaigei by the pubescence being sparse on 

the thorax in H. modestus and the dense white pubescence coving the thorax in H. gaigei. 

Females: average face width = 1.82mm; average thorax length = 1.88mm; average 

intertegular width = 1.32mm; average forewing length = 4.33mm. (n=5) 

Black, except for pale yellow maculation on lower paraocular area, extending from malar 

area to level of antennal sockets (sometimes past antennal sockets, although sometimes 

reduced to being above the malar area and below the antennal sockets); flagellum 

ferruginous on the lower surface; lateral yellow maculations on pronotal collar (these 

well-separated medially, and sometimes absent), pronotal lobes, fore tibiae maculation 

covering basal 1/3, mid tibia with a basal dot, and hind tibia on basal 1/3; tegula with 

medial maculation (sometimes black) wings clear, faintly brown, with brown veins, 

forewing with base of vein C pale yellow. 

Head: Scape straight, with dense, shallow punctures (interspaces hardly visible), F1 

quadrate, F2 broader than long, about half the length of F1, F3–F9 quadrate and subequal 

in length to F1, F10 slightly longer than broad; clypeus as long as broad, with extremely 

shallow punctures (i > 2pd) and tesselate; superclypeal area with shallow punctures (i = 

1pd) and tesselate; upper paraocular area and frons with shallow punctures (i < 1pd), with 

interspaces straited; vertexal area, with course punctures (i = 1pd) with interspaces 

smooth to tessellate; compound eyes with inner margin very weakly converging below; 

facial fovea short, with lower margin just above level of bend in the inner eye margin, 

extending to just below upper curve of eye, fovea separated from upper margin of 
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compound eye by width of fovea. Face with sparse, short pale branched hairs on the 

frons, with longer hairs on between ocellus, and long erect simple hairs on the clypeus; 

mandibles with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, with medial portion slightly thinner than 

lateral portions; mesoscutum with coarse and dense punctures (i < 1 pd), interspaces 

weakly tesselate; parapsidal lines faint, length of tegula; scutellum with punctation 

similar to mesoscutumn, punctures become more spaced near apical portion (i = 1pd); 

metanotum rugose; mesepisternum with anterior and lateral faces rounded, punctures 

shallow (sometimes deep) and sparse (i = 2pd), with interspaces smooth, or very weakly 

tesselate; metepisternum rugulose; propodeum with basal area heavily rugose, width less 

than metanotum, rounded onto the posterior surface, posterior and lateral surfaces, with 

small, shallow punctures with, interspaces < 1pd, and smooth, posterior surface separated 

from the lateral surface by a weak carina; fore coxae rounded. Mesoscutum with sparse 

short, flat, pale simple hairs, with sparse, longer, erect, pale hairs; scutelum with sparse 

erect, pale, simple hairs, with longer, erect simple hairs, about twice as long as erect hairs 

on mesoscutumn; metanotum with short, pale, simple hairs, with elongate, white 

branched hairs laterally; pleuron with erect white hairs, becoming more dense near the 

dorsal side; propodeum with short, flat, white branched hairs on posterior surface and 

lateral surfaces; foreleg with short white branched hairs on coxa, erect pale hairs on 

femur, flattened pale hairs on tibia, long, hooked, sparse pale hairs on basitarsus and 

mediotarsus; mid leg with short branched white hairs on coxa, mixture of short pale hairs 

and erect dark hairs on femur, short, flat pale hairs on tibia, long, sparse pale hairs on 

basitarsus and mediotarsus; hind leg with short, semi-erect white hairs on coxa; with 
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short, pale hairs throughout on remaining segments, with erect hairs intermixed on 

basitarsus and mediotarsus. 

Abdomen: T1with pale apical fasciae laterally, surface smooth and shiny, with small, fine 

punctures on lateral sides (i = 2pd), T2 –T5 with puncturing and sculpturing similar to 

T1, with small pits from which short, fine pale white hairs arise, T6 tesselate. T5 with 

sparse, short, erect, dark hairs, T6 with dark, erect, hairs throughout, hairs longer near 

apical edge; S1–S6 smooth; S1–4 with sparse, simple pale hairs, S5 with short, dark, 

erect hairs with a line of sparse black hairs delimiting an apical dark brown crescent; S6 

with long dark hairs. 

Males: average face width = 1.48mm; average thorax length = 1.74mm; average 

intertegular width = 1.26mm; average forewing length = 4.33mm. (n=5) 

Black, except for yellow maculations on labrum, mandibles (sometimes black), clypeus, 

supraclypeal area, sides of face with maculation covering lower paraocular area 

extending from malar area to above antennal sockets, not separate from the eye, and 

truncate; flagellum ferruginous on the lower surface; pronotal lobes; fore tibiae entirely 

maculated on dorsal side, basitarus and meditarsus yellow, mid tibia with basal 2/3 and 

apical band, basitarsus yellow, hind tibia with maculation on basal 1/2 and apical band, 

basitarsus and meditarsus yellow; wings brown and clear, with brown veins. 

Head: Scape slightly curved, width slightly wider than flagellum, with dense, shallow 

punctures covering surface, F1–F7 quadrate, F8–11 slightly longer than broad; clypeus as 

long as broad, impunctate and tesselate; supraclypeal area short, less than half the length 

of clypeus, and impunctate; upper paraocular area and frons with punctures dense and 

coarse (interspaces hardly visible); vertexal area slightly elevated, densely punctured (i < 
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1pd) with smooth interspaces; compound eyes with inner margin slightly converging 

below; facial fovea restricted to the upper apex of the compound eye. Scape with long, 

pale, branched hairs, F1–F11 with dense, flat, short, golden simple hairs, face with 

sparse, long, slightly branched, pale hairs; mandibles with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, the width uniform throughout; mesoscutum 

with punctures coarse and dense (interspaces hardly visible); parapsidal lines shallow, 

about the length of the tegula; scutellum with course punctures (i = 1pd) with interspaces 

tessealted, punctures becoming dense apically with interspaces becoming hardly visible; 

metanotum with surface rugosopunctate; mesepisternum with anterior and lateral faces 

rounded, punctures shallow and dense (i < 1pd) with interspaces weakly tesselate; 

metepisternum rugose; propodeum with basal area heavily rugose, width slightly more 

than metanotum, rounded onto the posterior surface, posterior and lateral surfaces surface 

rugosopunctate, with the surfaces separated by a weak carina; fore coxae rounded. 

Mesoscutum with intermixed short, erect, pale and dark simple hairs; scutellum with 

short, erect, white hairs, intermixed with longer, erect, pale simple hairs; metanotum with 

long, white, branched hairs laterally; pleuron with sparse, long, white, branched hairs; 

propodeum with long, white branched hairs; foreleg with long white simple hairs on 

coxa, erect pale hairs on femur, flattened pale hairs on tibia, long, sparse pale hairs on 

tibia; mid leg with short simple hairs throughout, with erect hairs on the tarsi and basitarsi 

intermixed, hind leg with short, white, simple, hairs on coxa; with short, pale hairs 

throughout on remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1 with pale apical fasciae laterally, T1 with sparse, tiny punctures (i > 3pd) 

and interspaces smooth, T2–T7 with small pits from which long, fine pale white hairs 
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arise causing the surface to look roughened, T5–T7 with intermixed, erect, golden hairs; 

S1–S6 smooth, with small pits from which small fine pale white hairs arise, S4 with long 

pale hairs apical edges laterally, S5 with long dark erect hairs laterally, S6 with erect dark 

hairs. 

 

Hylaeus (Prosopis) nelumbonis (Robertson, 1890)  

Lateral Views: Figure 25B 

Face Views: Figure 33B 

Genitalia: Figure 39C 

Prosopis nelumbonis Robertson, 1890. 

Hylaeus nelumbonis Krombein, 1958. 

BOLD’s Barcode Index Number: BOLD:AAX2614 

Diagnosis: Females of Hylaeus nelumbonis can be readily distinguishable by the T1 (and 

sometimes half of T2) being red. Males of Hylaeus nelumbonis can be readily 

distinguishable by the T1 being red. 

Females: average face width = 1.93mm; average thorax length = 2.13mm; average 

intertegular width = 1.25mm; average forewing length = 4.98mm. (n=4) 

Black, except for yellow maculation on lower paraocular area, extending from malar area 

to past the level of antennal sockets; flagellum ferruginous on the lower surface; pronotal 

lobes, fore and mid tibiae maculation with a basal dot, and hind tibia on basal 1/3; 

abdomen with T1 red (sometimes 1/2 of T2 red); wings fuliginous apically, with basal 

half clear, veins brown. 
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Head: Scape straight, with dense, shallow punctures (interspaces hardly visible), F1 

quadrate, F2 slightly broader than long, F3–F9 quadrate and subequal in length to F1, 

F10 longer than broad; clypeus as long as broad, with shallow punctures (i = 1pd) and 

tesselate; superclypeal area with dense shallow punctures (i < 1pd) basally between 

antennal sockets, becoming sparse apically (i > 1pd); upper paraocular area and  frons 

with dense, course punctures (interspaces hardly visible); vertexal area, with dense 

punctures (interspaces hardly visible), becoming more sparse around the ocellus (i < 1pd) 

with smooth interpsaces; compound eyes with inner margin slightly converging below; 

facial fovea short, with lower margin just above level of bend in the inner eye margin, 

extending to just below upper curve of eye, fovea separated from upper margin of 

compound eye by width of fovea. Face with flat, branched, pale hairs, on the frons and 

upper paraocular area, with longer erect hairs on clypeus, and between ocellus; mandibles 

with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, with medial and lateral portions subequal in 

width; mesoscutum with coarse and dense punctures (i = 1 pd), interspaces smooth; 

parapsidal lines faint, 3/4 length of tegula; scutellum with sparse punctures (i = 2pd), 

interspaces smooth; metanotum rugosopunctate ; mesepisternum with anterior and lateral 

faces rounded, punctures large and course (i < 1pd), with interspaces weakly tesselate; 

metepisternum rugulose; propodeum with basal area heavily rugose, width less than 

metanotum, rounded onto the posterior surface, posterior and lateral surfaces 

rugosopunctate, posterior surface rounded onto lateral surface; fore coxae rounded. 

Mesoscutum with sparse short, erect, pale simple hairs; scutelum with long erect, pale, 

simple hairs laterally; metanotum with long, white branched hairs laterally; pleuron with 
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long, erect white hairs; propodeum with long, erect, white branched hairs on posterior 

surface, and short, flat, white branched hairs on lateral surfaces; foreleg with short white 

branched hairs on coxa, erect pale hairs on femur, flattened pale hairs on tibia, long, 

sparse pale hairs on basitarsus and mediotarsus; mid leg with short branched white hairs 

on coxa, mixture of short pale hairs and erect dark hairs on femur, short, flat pale hairs on 

tibia, long, sparse pale hairs on basitarsus and mediotarsus; hind leg with short, semi-

erect white hairs on coxa; with short, pale hairs throughout on remaining segments, with 

erect hairs intermixed on basitarsus and mediotarsus. 

Abdomen: T1 with surface impunctate and polished, T2 –T5 with polished, with small 

pits from which short, fine pale white hairs arise, T6 smooth. T5 with sparse, erect, dark 

hairs on apical edge, T6 with intermixed dark and golden, erect, hairs throughout; S1–S6 

smooth; S1–4 with sparse, simple black hairs, S5 with short, dark, erect hairs with a line 

of sparse black hairs delimiting an apical dark brown crescent; S6 with long dark hairs. 

Males: average face width = 2.05mm; average thorax length = 1.76mm; average 

intertegular width = 1.20mm; average forewing length = 4.65mm. (n=2) 

Black, except for clypeus, supraclypeal area, sides of face with maculation covering 

lower paraocular area extending from malar area to above antennal sockets, not separate 

from the eye, and apex sloped toward antenna; flagellum ferruginous on the lower 

surface; pronotal lobes; fore tibiae entirely maculated on dorsal side, basitarsus and 

meditarsus yellow, mid tibia with basal 1/4 and apical band, basitarsus and meditarsus 

yellow, hind tibia with maculation on basal 1/2 and apical 1/4, basitarsus and meditarsus 

yellow; abdomen with T1 red; wings brown and clear, with brown veins. 
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Head: Scape slightly curved, width slightly wider than flagellum, with dense, shallow 

punctures covering surface, F1 slightly broader than large, F2 quadrate, F3–F11 longer 

than broad; clypeus as long as broad and impunctate; supraclypeal area short, less than 

half the length of clypeus, and impunctate; upper paraocular area and frons with 

punctures dense and coarse (interspaces hardly visible); vertexal area slightly elevated, 

densely punctured (i < 1pd) with smooth interspaces; compound eyes with inner margin 

slightly converging below; facial fovea restricted to the upper apex of the compound eye. 

Scape with short sparse hairs, F1–F11 with dense, flat, short, pale hairs, face with sparse, 

short pale hairs, with long, erect pale hairs at the top of the vertexal area; mandibles with 

short erect hairs; genal area with short white branched hairs. 

Thorax: Pronotal collar rounded anteriorly, the width uniform throughout; mesoscutum 

with punctures coarse and dense (i < 1pd), interspaces smooth; parapsidal lines 

evanescent; scutellum with course close punctures (i = 1pd) with interspaces smooth; 

metanotum with surface rugose; mesepisternum with anterior and lateral faces rounded, 

punctures course and deep (i < 1pd) with interspaces weakly tesselate; metepisternum 

rugose; propodeum with basal area heavily rugose, width shorter than metanotum, 

rounded onto the posterior surface, posterior and lateral surfaces, with course dense 

punctures (interspaces hardly visible), with the posterior surface rounded onto the lateral 

surface; fore coxae rounded. Mesoscutum and scutelum with short, erect, pale simple 

hairs; metanotum with long, white, branched hairs laterally; pleuron with sparse, long, 

white, branched hairs; propodeum with short, white branched hairs on posterior surface, 

with longer, branched hairs under wing base; foreleg with long white branched hairs on 

coxa, erect pale hairs on femur, flattened pale hairs on tibia, long, sparse pale hairs on 
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tibia; mid leg with short simple hairs throughout, with erect hairs on the tarsi and basitarsi 

intermixed, hind leg with short, white, branched, hairs on coxa; with short, pale hairs 

throughout on remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1 impunctate, T2–T7 with small pits from which long, fine pale white hairs 

arise causing the surface to look roughened, T5–T7 with intermixed longer, erect, dark 

hairs; S1–S6 smooth, with small pits from which small fine pale white hairs arise, S4–S5 

with long dark erect hairs laterally, S6 with erect dark hairs on apical half. 

 

Hylaeus (Paraprosopis) pictipes Nylander, 1852  

Lateral Views: Figure 27C 

Face Views: Figure 35C 

Genitalia: Figure 40A 

BOLD’s barcode Index Number: BOLD:AAK3488 

Diagnosis: Females of Hylaeus pictipes can be easily distinguished from others by the 

punctate T1, and divergent facial fovea (characters of the Paraprosopis subgenus), 

combined with large apical maculation on the clypeus. Males of Hylaeus pictipes can be 

easily distinguished by the short F1 and punctate T1 (characters of the Paraprosopis 

subgenus), combined with the scape being maculated on its outer edge. 

Females: average face width = 1.43mm; average thorax length = 1.75mm; average 

intertegular width = 1.21mm; average forewing length = 3.89mm. (n=5) 

Black, except for yellow maculation on lower paraocular area which extends from just 

above malar area to above antennal sockets; clypeus with medial dot apically (sometimes 

small); flagellum ferruginous on the lower surface, lateral ivory maculations on pronotal 



91 
 

collar, pronotal lobes, fore femur with apical dot, tibiae on basal 1/2, mid femur with 

basal dot, tibia on basal 1/4, and hind femur with basal dot, tibia on basal 1/2, tegula with 

basal 2/3, and costal sclerite; wings clear, turning brown near apex, forewing with base of 

vein C ferruginous. 

Head: Scape straight, with dense, shallow punctures covering the surface, F1 quadrate, F2 

broader than long, F3–F9 quadrate and subequal in length to F1, F10 slightly longer than 

broad; clypeus as long as broad, with shallow punctures (i = 1pd) interspaces tesselate; 

superclypeal area with dense shallow punctures (i < 1pd) basally between antennal 

sockets, becoming sparse apically (i > 1pd); upper paraocular area and frons with coarse 

punctures (i = 1pd) with interspaces smooth, with striations intermixed; vertexal area not 

elevated, with course punctures (i = 1pd), interspaces smooth; compound eyes with inner 

margin slightly converging below; facial fovea elongate, with lower margin at level of 

bend in the inner eye margin, extending to upper curve of eye, fovea separated from 

upper margin of compound eye by width of fovea, diverging from the eye, reaching 

halfway to the lateral ocellus; face with sparse, long erect hairs at the top of the vertexal 

area and apical portions of compound eyes; mandibles with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, with medial portion much thinner than lateral 

portions; mesoscutum with coarse punctures (i = 1 pd), interspaces smooth; parapsidal 

lines faint, about 3/4 the length of the tegula; scutellum with course punctures (i > 1pd), 

interspaces smooth; metanotum with shallow punctures (i = 1pd) with interspaces 

tesselate; mesepisternum with anterior and lateral faces rounded, punctures small, course 

and extremely spaces (i > 3pd), with interspaces weakly tesselate; metepisternum with 

rugulose; propodeum with basal area rugulose, wider than metanotum, separated from 
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posterior surface by stong carina, posterior and lateral surfaces smooth, posterior surface 

separated from the lateral surface by a weak carina; fore coxae rounded. Mesoscutum and 

scutelum with sparse short, flat, white simple hairs intermixed with short, erect white 

hairs; metanotum with elongate, dark simple hairs laterally; pleuron with sparse, long, 

erect white hairs, dorsally; propodeum with flat, pale simple hairs on posterior surface, 

with long, white branched hairs under the wing base; foreleg with short pale simple hairs 

on coxa, short, erect pale hairs on femur, short, flattened pale hairs on tibia, long, sparse 

pale hairs on basitarsus and mediotarsus; mid leg with short simple pale hairs on coxa, 

mixture of short pale hairs and erect dark hairs on femur, short, flat pale hairs on tibia, 

long, sparse pale hairs on basitarsus and mediotarsus; hind leg with short, flat pale hairs 

on coxa; with short, pale hairs throughout on remaining segments, with erect hairs 

intermixed on basitarsus and mediotarsus. 

Abdomen: T1with pale apical fasciae laterally, surface smooth and shiny, with small 

punctures uniform throughout (i = 3pd), T2 –T5 with sculpturing like T1, and with small 

pits from which short, fine pale white hairs arise, T6 smooth. T3 with apical edge with 

sparse, short pale hairs, T4–T5 with sparse, short, pale hairs, intermixed T6 with long 

white hairs on apical half; S1–S5 smooth, with course punctures (i = 1pd), S6 smooth; 

S1–5 with sparse, simple black hairs, S5 with a line of sparse black hairs delimiting an 

apical golden crescent; S6 with long pale hairs restricted to apical half. 

Males: average face width = 1.16mm; average thorax length = 1.52mm; average 

intertegular width = 1.00mm; average forewing length = 3.23mm. (n=5) 

Black, except for pale yellow maculations on the clypeus, supraclypeal area, sides of face 

with maculation covering lower paraocular area extending from malar area to well above 
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antennal sockets, not separate from the eye, maculation sloped towards antenna at top; 

scape with outer edge maculated; flagellum ferruginous on the lower surface; complete 

yellow maculation on pronotal collar (sometimes slightly interrupted medially), pronotal 

lobes, fore tibiae maculated in full dorsally, fore basitarsus and first mediotarsus yellow, 

mid femur with apical band, tibia in full, mid basitarsus and first mediotarsus yellow, 

hind femur with a small basal dot on apical edge, tibia in full, basitarsus and first 

mediotarsus yellow, tegula largely maculated basaly; costal sclerite maculated; wings 

predominantly clear, and slightly brown, with brown veins, forewing with base of vein C 

pale yellow. 

Head: Scape slender, the width equal to flagellum, with dense, shallow punctures 

covering surface, F1 broader than long, F2–11 longer than broad, about twice as long as 

F1; clypeus nearly long as broad with extremely shallow punctures (i  > 2pd) and 

interspaces smooth; supraclypeal area short, less than half the length of clypeus, with 

extremely shallow punctures (i  > 2pd) and interspaces smooth; upper paraocular area and 

frons with punctures dense and coarse (interspaces hardly visible, where visible 

interspaces smooth); vertexal area slightly elevated, densely punctured (interspaces 

hardly visible, where visible interspaces smooth); compound eyes with inner margin 

converging below; facial fovea absent. Scape with long branched hairs on inner surface 

and short simple hairs on outer surface, face with sparse, long, erect, pale hairs, at the top 

of the vertexal area; mandibles with short erect hairs; genal area with short white 

branched hairs. 

Thorax: Pronotal collar rounded anteriorly, the width of the medial portion less than the 

lateral portions; mesoscutum with punctures coarse (i < 1pd), interpsaces smooth; 
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parapsidal lines faint, and short about 1/2 the length of the tegula; scutellum with course 

punctures (i = 1–2pd) with interspaces smooth; metanotum with course punctures (i < 

1pd), interspaces smooth; mesepisternum with anterior and lateral faces rounded, 

punctures small (i < 1pd) with interspaces smooth; metepisternum rugosopunctate; 

propodeum with basal area rugose, width subequal to metanotum, separated from 

posterior surface by a carina, posterior and lateral surfaces surface with shallow dense 

punctures (interpsaces hardly visable), with the surfaces separated by a strong carina; fore 

coxae rounded, posterior surface with oblique carina present. Mesoscutum with short, 

erect, pale simple hairs; scutelum with long, pale, simple hairs; metanotum with short, 

pale white hairs medially; pleuron with sparse erect, long, pale, simple hairs; propodeum 

with sparse, short, white branched hairs on lateral surfaces, with long, white branched 

hairs under the wing base on posterior and lateral surfaces; foreleg with long white 

branched hairs on coxa, long, erect pale hairs on femur, flattened pale hairs on tibia, long, 

sparse pale hairs on tibia; mid leg with short simple hairs throughout, with erect hairs on 

the tarsi and basitarsi intermixed, hind leg with short, semi-erect white hairs on coxa; 

with short, pale hairs throughout on remaining segments, with erect hairs intermixed on 

basitarsus. 

Abdomen: T1 with pale apical fasciae laterally, T1–2 surface smooth and shiny, with 

small punctures (i = 1pd), T4–7 with small pits from which short, fine pale white hairs 

arise causing the surface to look roughened; T6 with long sparse pale simple hairs 

apically; S1–S6 smooth, with small pits from which small fine pale white hairs arise, S2–

5 with sparse erect dark hairs. 
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Hylaeus (Spatulariella) punctatus (Brullé, 1832)  

Lateral Views: Figure 26A 

Face Views: Figure 34A 

Genitalia: Figure 40B 

Prosopis punctata Brullé, 1832 

Hylaeus subquadratus Förster, 1871 

Hylaeus insignis Förster, 1871 

Hylaeus corvinus Förster, 1871 

Prosopis sinuata var. atrifacialis Strand, 1909 

BOLD’s barcode Index Number: BOLD:AAE1166 

Diagnosis: Females of Hylaeus punctauts are similar to H. hyalinatus. They can be 

distinguished from H. hyalinatus by the episternal punctures being very close with 

interspaces nearly absent in H. punctatus, and the episternal punctures being well spaced 

in H. hyalinatus. Males of Hylaeus punctatus are similar to H. hyalinatus. They can be 

distinguished from H. hyalinatus by the truncate spatulate apical process of S8, and 

episternal punctures being close in H. punctatus and the rounded spatulate apical process 

of S8, and the episternal punctures being well spaced in H. hyalinatus. 

Females: average face width = 1.73mm; average thorax length = 1.81mm; average 

intertegular width = 1.33mm; average forewing length = 3.71mm. (n=5) 

Black, except for pale maculation on lower paraocular area, extending from the malar 

area to below the antennal sockets; flagellum ferruginous on the lower surface; lateral 

yellow maculations on pronotal collar, apical 1/2 of pronotal lobes, tegula with a medial 

dot, costal sclerite with apical dot, fore tibiae on basal 1/3, mid tibia on basal ¼, and hind 
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tibia on basal 1/2; wings clear, faintly brown, with brown veins, forewing with base of 

vein C pale yellow. 

Head: Scape straight, with shallow punctures (i = 2pd), interspaces smooth, F1 quadrate, 

F2 broader than long, about half the length of F1, F3–F9 slightly longer than broad, F10 

longer than broad; clypeus longer than broad, shallow punctures covering (i < 1pd) and 

tesselate; superclypeal area with dense shallow punctures (i < 1pd), interspaces tesselate 

throughout; upper paraocular area and frons with dense and coarse punctures (interspaces 

hardly visible); vertexal area weakly elevated, with dense punctures (interspaces hardly 

visible); compound eyes with inner margin converging below; facial fovea with lower 

margin at level of bend in the inner eye margin, extending to upper curve of eye, fovea 

separated from upper margin of compound eye by width of fovea, slightly diverging from 

the eye, width from eye by width of two fovea at apex. Face with sparse, pale simple 

hairs throughout, with branched hairs on frons and vertexal area; mandibles with short 

erect hairs. 

Thorax: Pronotal collar rounded anteriorly, with medial portion much thinner than lateral 

portions; mesoscutum with coarse and dense punctures (i < 1 pd), interspaces smooth; 

parapsidal lines evanescent; scutellum with course punctures (i = 1pd), interspaces 

smooth; metanotum rugosopunctate; mesepisternum with anterior and lateral areas 

separated by a carina, punctures course (interspaces hardly visible); metepisternum with 

course, dense, punctures (interspaces hardly visible); propodeum with basal rugulose, 

width subequal to metanotum, separated from posterior surface by a carina, posterior 

surfaces, with shallow punctures (i = 1pd), interspaces smooth, posterior and lateral 

surfaces separated from the lateral surface by a weak carina, lateral surface with course 
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deep punctures (interspaces hardly visible). Mesoscutum and scutelum with sparse short, 

flat, white simple hairs, with long, erect, pale, simple hairs intermixed; metanotum with 

short, pale, hairs medially, and elongate, white branched hairs laterally; pleuron with 

long, erect pale simple hairs; propodeum with short, flat, white branched hairs on 

posterior and lateral surface, with long, white branched hairs under the wing base on 

posterior and lateral surfaces; foreleg with short white branched hairs on coxa, erect pale 

hairs on femur, flattened pale hairs on tibia, short, dense pale hairs on basitarsus and 

mediotarsus; mid leg with short branched white hairs on coxa, mixture of short pale hairs 

and erect dark hairs on femur, short, flat pale hairs on tibia, long, sparse pale hairs on 

basitarsus and mediotarsus; hind leg with short, semi-erect white hairs on coxa; with 

short, pale hairs throughout on remaining segments, with erect hairs intermixed on 

basitarsus and mediotarsus. 

Abdomen: T1with pale apical fasciae laterally, T1–T2 surface smooth and shiny, with 

small punctures uniform throughout (i = 2pd), T3 –T5 smooth and impuncate, T1–T6 

with small pits from which short, fine pale white hairs arise. T6 with long golden hairs on 

apical half; S1–S5 smooth and impunctate; S1–5 with sparse, simple pale hairs, S5 with a 

line of sparse, erect, golden hairs delimiting an apical golden crescent; S6 with white 

hairs restricted to apical half. 

Males: average face width = 1.77mm; average thorax length = 1.80mm; average 

intertegular width = 1.15mm; average forewing length = 3.1mm. (n=4) 

Black, except for pale maculation on clypeus, sides of face with maculation covering 

lower paraocular area extending from malar area to below antennal sockets, not separate 

from the eye, and tapered or truncate; flagellum yellow on the lower surface; lateral 
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yellow maculations on pronotal collar (these well-separated medially); pronotal lobes 

with apical portion maculated; tegulae with a dot on the basal half; fore tibiae entirely 

maculated on dorsal side, basitarus and meditarsus yellow, mid tibia with basal dot and 

apical band, basitarsus and meditarsus yellow, hind tibia with maculation on basal 1/3 

with an apical dot, basitarsus and meditarsus yellow; wings predominantly clear, and 

slightly brown, with brown veins, forewing with base of vein C pale yellow. 

Head: Scape short, length 1.5x more than width, and smooth, F1 with outer edge 0.5x 

shorter than inner edge, F2–11 longer than broad, about 3 times longer than F1 on the 

outer edge; clypeus 1.5x longer than broad with extremely shallow punctures (i  = 2pd) 

and interspaces smooth; supraclypeal area long, over half the length of clypeus, with 

extremely shallow punctures (i = 1pd) and interspaces smooth; upper paraocular area and 

frons with punctures dense and coarse (interspaces hardly visible); vertexal area weakly 

elevated, densely punctured (interspaces hardly visible); compound eyes with inner 

margin strongly converging below; facial fovea absent. Scape with short branched, hairs; 

face with short, slightly branched, pale hairs, with longer branched hairs on vertex, and 

short, simple hairs on clypeus; mandibles with long erect hairs; genal area with short 

white branched hairs. 

Thorax: Pronotal collar angulate anteriorly, the width of the medial portion less than the 

lateral portions; mesoscutum with punctures coarse and dense (i < 1pd), with interspaces 

smooth; parapsidal lines faint; scutellum with course punctures (i = 1pd) with interspaces 

smooth; metanotum with surface rugose; mesepisternum with anterior and lateral faces 

separated by a carina, puncturing course (i < 1pd) with interspaces smooth; 

metepisternum rugose; propodeum with basal area heavily rugose, width almost 2x 
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longer than metanotum, rounded onto posterior surface, posterior surface rugose, lateral 

surfaces surface with course punctures (interspaces hardly visible), posterior and lateral 

surfaces separated by a strong carina; fore coxae rounded. metanotum with long, white, 

branched hairs laterally; pleuron with long, erect, pale, simple hairs dorsally; propodeum 

with long, branched, white hairs intermixed with short, branched white hairs on posterior 

surface, and short, white branched hairs on lateral surfaces, with long, white branched 

hairs under the wing base on posterior and lateral surfaces; foreleg with long white 

branched hairs on coxa, erect pale hairs on femur, flattened pale hairs on tibia, long, 

sparse pale hairs on tibia; mid leg with short simple hairs throughout, with erect hairs on 

the tarsi and basitarsi intermixed, hind leg with short, semi-erect white hairs on coxa; 

with short, pale hairs throughout on remaining segments, with erect hairs intermixed on 

basitarsus. 

Abdomen: T1–2 surface smooth and shiny, with small punctures (i = 1pd), T1–7 with 

small pits from which short, fine pale white hairs arise causing the surface to look 

roughened; T2–T5 with long, pale simple hairs apically on lateral edges; T6–T7 with 

sparse, long, white hairs; S1–S6 smooth, with small pits from which small fine pale white 

hairs arise with longer pale hairs on apical edge. 

Genitalia: Figure 40B 

 

Hylaeus (Hylaeus) saniculae (Robertson, 1896)  

Lateral Views: Figure 26B 

Face Views: Figure 34B 

Genitalia: Figure 40C 
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Prosopis saniculae Robertson. 

BOLD’s Barcode Index Numbers: BOLD:AAM0879 

Diagnosis: Females of Hylaeus saniculae can be readily identified based upon pronotal 

lobes being black, and face maculations reduced to small dots on the lower paraocular 

surface. Males of Hylaeus saniculae can be readily identified by the lower paraocular 

maculations being widely separated from the clypeus and supraclypeal area and having 

round indented areas above the antennal sockets close to the eye. 

Females: average face width = 1.11mm; average thorax length = 1.50mm; average 

intertegular width = 0.89mm; average forewing length = 2.73mm. (n=1) 

Black, except for pale maculations on the lower paraocular reduced to a small dot on 

apical portion (sometimes absent), fore and mid tibia with a small basal dot, and hind 

tibia on basal ¼; wing membranes clear, veins brown 

Head: Scape straight, with dense, shallow punctures covering the surface, F1 slightly 

longer than broad, F2–3 quadrate, F4–F10 slightly longer than broad; clypeus slightly 

broader than long, with shallow punctures (i > 3pd), interspaces tesselate; superclypeal 

area with shallow (i = 1pd), interspaces tesselate; upper paraocular area and frons with 

shallow punctures (i = 1pd), interspaces tesselate; vertex weakly elevated, punctures 

shallow (i = 1pd), interspaces tesselate; compound eyes with inner margin converging 

below; facial fovea short, with lower margin at just below of bend of inner eye margin, 

extending to upper curve of eye, fovea separated from the compound eye by the width of 

one fovea; face with sparse, short pale hairs, with long pale hairs at the top of the vertexal 

area and clypeus; mandibles with long pale erect hairs. 
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Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with shallow punctures (i = 1 pd), interspaces tesselate; parapsidal lines faint, about the 

length of the tegula; scutellum with puncturing like mesoscutumn; metanotum punctate (i 

< 1pd) with interspaces tesselate; mesepisternum with anterior and lateral faces rounded, 

punctures extremely shallow (i > 3pd) with interspaces tesselate; propodeum with basal 

area rugose, width less than metanotum, rounded onto posterior surface, posterior and 

lateral with shallow punctures (i = 1pd), interspaces tesselate, posterior surface rounded 

onto lateral surface; fore coxae rounded. Mesoscutum and scutellum with sparse short, 

erect, white simple hairs; metanotum with white branched hairs laterally; pleuron with 

long, slightly branched erect white hairs; propodeum with short, white branched hairs on 

posterior and lateral surfaces; foreleg with a mixture of short and long white branched 

hairs on coxa, mixture of short erect pale simple hairs and long branched white hairs on 

femur, flattened pale hairs on tibia, long, dense pale hairs hooked apically on tarsi; mid 

leg with short branched white hairs on coxa, short pale hairs on femur, short, flat pale 

hairs on tibia, long, sparse pale hairs on tarsi; hind leg with short, semi–erect white hairs 

on coxa; with short, pale hairs throughout on remaining segments, with erect hairs 

intermixed on basitarsus. 

Abdomen: T1–T6 surface smooth and shiny with small pits from which short, fine pale 

white hairs arise becoming more dense laterally, T6 smooth and polished; T2–T5 with 

pale, sparse, long, flat, simple hairs, T6 with long erect, pale, simple hairs; S1–S5 

smooth, with small pits from which intermixed, short, pale, and dark hairs arise, S6 

smooth; S5 with a line of sparse, long, pale hairs delimiting an apical golden crescent; S6 

with long erect hairs. 
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Males: average face width = 1.09mm; average thorax length = 1.23mm; average 

intertegular width = 0.86mm; average forewing length = 2.60mm. (n=2) 

Black, except for pale maculations on the clypeus, supraclypeal area, sides of face with 

maculation restricted to the compound eye as a thin line, apical portion of pronotal lobe, 

fore tibia maculated in full dorsally, fore basitarsus white, mid tibia with basal dot and 

apical dot, basitarsus white, hind tibia with maculation on basal 1/3, basitarsus white 

(apical edge black); wing membranes slightly tinted brown and clear, veins brown. 

Head: Scape slightly curved, width 1.5x the flagellum, with dense, shallow covering 

surface, F1–F2 slightly broader than long, F3–F10 quadrate, F11 slightly longer than 

broad; clypeus with length slightly shorter than width, impunctate and smooth; 

supraclypeal area long, length subequal to clypeus, impunctate; upper paraocular area 

with round depression above antennal sockets next to eye; upper paraocular area and 

frons with shallow punctures (i = 1pd), interspaces tesselate; vertexal area not elevated, 

punctures course (i = 1pd), interspaces smooth; compound eyes with inner margin 

converging below; facial fovea absent. Scape with short flat, simple hairs, with long 

branched hairs on inner margin, face with short, erect, pale hairs with longer hairs on 

apical margin of clypeus, and long branched hairs on vertexal area; mandibles with short 

erect hairs; genal area with short pale, branched, hairs. 

Thorax: Pronotal collar rounded anteriorly, width of lateral portions wider than middle; 

mesoscutum with shallow punctures (i = 1 pd), interspaces tesselate; parapsidal lines 

deep, about the length of the tegula; scutellum sculpturing like mesoscutumn; metanotum 

rugosopunctate; mesepisternum with anterior and lateral faces rounded, punctures 

shallow (i = 1pd), interspaces smooth; metepisternum rugose; propodeum with basal area 
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rugose, width equal to metascutumn, rounded onto posterior surface, posterior and lateral 

surface impunctate and tesselate, posterior surface separated from lateral surface by a 

weak carina; fore coxa rounded; mesoscutum with erect, pale simple hairs; scutellum 

with erect, pale simple hairs, with long, branched, white hairs laterally; metanotum with 

pale white hairs medially, with long, white, branched hairs laterally; pleuron with long, 

white, branched hairs; propodeum with short, white branched hairs at edge of posterior 

surface, with long, white branched hairs under the wing base on posterior and lateral 

surfaces; foreleg with short white branched hairs on coxa, short pale erect hairs dorsally 

and long pale erect hairs ventrally on femur, flattened pale hairs on tibia, long, dense pale 

hairs on tarsus and basitarsus; mid leg with short simple hairs throughout, with pale erect 

hairs on the tarsus and basitarsus; hind leg with short, semi-erect branched, white hairs on 

coxa, with short, pale hairs throughout on remaining segments, with erect hairs 

intermixed on basitarsus. 

Abdomen: T1–T7 with surface impunctate and tesselate, with small pits from which 

short, fine pale white hairs arise causing the surface to look roughened; T4–T7 with 

sparse, erect, golden, simple hairs; S1–S6 smooth, with small pits from which small fine 

pale white hairs arise; S5–S6 with dense golden hairs. 

Genitalia: Figure 40C 

 

Hylaeus (Metziella) sparsus (Cresson, 1869)  

Lateral Views: Figure 26C 

Face Views: Figure 34C 

Genitalia: Figure 41A 
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Prosopis sparsa Cresson, 1869. 

Prosopis thaspii Robertson, 1898. 

Prosopis potens Metz, 1911.  

Hylaeus thaspii (Robertson, 1898) 

BOLD’s Barcode Index Nnumber: BOLD:ABW5388 

Diagnosis: Females of Hylaeus sparsus can be easily identified by the presence of a 

spinose process on the forecoxa, and the head being extremely broad. Males can be easily 

identified by the angulate fore coxa and the broad head. 

Females: average face width = 2.12mm; average thorax length = 2.25mm; average 

intertegular width = 1.66mm; average forewing length = 5mm. (n=2) 

Black, except for yellow maculation on lower paraocular area which extends from just 

above malar area to level of antennal sockets, flagellum ferruginous on the lower surface, 

lateral yellow maculations on pronotal collar (these well-separated medially, sometimes 

reduced to blotches), apical half of pronotal lobes, fore tibia with a basal dot, hind tibia 

on basal 1/3; wings clear on basal portion, getting a brown tinge about 1/4 apically, with 

veins brown. 

Head: Scape straight, with dense, shallow punctures covering the surface, F1 quadrate, F2 

broader than long, about half the length of F1, F3–F9 quadrate and subequal in length to 

F1, F10 slightly longer than broad; clypeus as long as broad, with sparse shallow 

punctures (i > 2pd), interspaces shiny, deep grooves running vertically from basal to 

apical edges; superclypeal area with dense shallow punctures (i < 1pd) basally between 

antennal sockets, becoming sparser apically (i > 1pd); upper paraocular area and frons 

with dense and coarse punctures (interspaces hardly visible); vertexal area not elevated, 
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with dense punctures (interspaces hardly visible), punctures becoming more sparse (i > 

1pd) around lateral ocellus and towards vertexal area, with a band around lateral ocellus 

impunctate, equal to size of oceli; compound eyes with inner margin weakly converging 

below; facial fovea short, with lower margin just above bend in the inner eye margin, 

extending to upper curve of eye, fovea separated from upper margin of compound eye by 

width of fovea; genal area wide, equal to a little over the width of the compound eye. 

Face with sparse, long, pale hairs, at the top of the vertexal area and apical edge of the 

clypeus; mandibles with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, width of lateral portions more than the width 

of middle; mesoscutum with shallow, sparse punctures (i = 2 pd), interspaces weakly 

tesselate; parapsidal lines faint, about the length of the tegula; scutellum with punctation 

similar to mesoscutum, but becoming more slightly sparse laterally (i = 1); metanotum 

with surface rugulose; mesepisternum with anterior and lateral faces rounded, punctures 

shallow and sparse (i = 3pd), interspaces smooth; metepisternum weakly rugulose; 

propodeum with basal area rugose on margin of the metanotumn, remaining areas 

tesselate, width less than metanotum, rounded onto the posterior surface, posterior and 

lateral surfaces, with shallow punctures (i = 1pd) interspaces smooth. posterior surface 

rounded onto lateral surface; fore coxae with spinose process. Mesoscutum and scutellum 

with sparse short, flat, white simple hairs intermixed with short, erect light hairs; 

metanotum with short, white hairs medially, with elongate, white branched hairs laterally; 

pleuron with elongate white hairs, about twice as long as those on mesoscutum; 

propodeum with short, white branched hairs at edge of posterior surface, with long, white 

branched hairs under the wing base on posterior and lateral surfaces; foreleg with a 
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mixture of short and long white branched hairs on coxa, mixture of erect pale and dark 

hairs on femur, flattened pale hairs on tibia, long, sparse pale hairs on meditarsus and 

basitarsus; mid leg with short branched white hairs on coxa, mixture of short pale hairs 

and erect dark hairs on femur, short, flat pale hairs on tibia, long, sparse pale hairs on 

meditarsus and basitarsus; hind leg with short, semi-erect white hairs on coxa; with short, 

pale hairs throughout on remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1with pale apical fasciae laterally, surface polished, T2 –T5 smooth and 

polished, with small pits from which short, fine pale white hairs arise, T6 smooth and 

polished, with long dark erect hairs arising from apical edge; S1–S5 smooth, with small 

pits from which small fine plae white hairs arise, S6 smooth; S4 with sparse, long white 

hairs apically, S5 with sparse, simple black hairs, with a line of dense black hairs 

delimiting an apical golden crescent; S6 with long black hairs restricted to apex. 

Males: average face width = 1.52mm; average thorax length = 1.25mm; average 

intertegular width = 1mm; average forewing length = 3.5mm. (n=1) 

Black, except for apical tip of mandibles, labrum, clypeus, supraclypeal area, sides of 

face with maculation covering lower paraocular area extending from malar area to well 

above antennal sockets, not separate from the eye, maculation truncate at top, scape 

maculated on outer edge, flagellum yellow on the lower surface; lateral yellow 

maculations on pronotal collar (these well-separated medially), pronotal lobes extensively 

maculated, fore femur with apical dot, fore tibiae maculated in full dorsally, fore 

basitarsus and mediotarsus yellow, mid femur with apical dot, mid tibia complete except 

for medial dot on anterior surface, mid basitarsus and mediotarsus yellow, hind femur 

with a small basal dot on apical edge, hind tibia complete except for medial dot on 
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anterior surface, basitarsus and mediotarsus yellow, tegula with a small maculation 

medially, costal sclerite with a maculation on the outer edge; wings predominantly clear, 

and slightly brown, with brown veins, forewing with base of vein C pale yellow. 

Head: Scape slightly arched, with dense, shallow punctures covering surface, F1 broader 

than long, F2–F9 quadrate, F10–F11 slightly longer than broad; clypeus slightly longer 

than broad with sparse extremely shallow punctures (i >3pd) and interspaces smooth; 

supraclypeal area short, about half the length of clypeus, and impunctate; upper 

paraocular area and frons with punctures dense and coarse (interspaces hardly visible); 

vertexal area slightly elevated, densely punctured (interspaces hardly visible); compound 

eyes with inner margin converging below; facial fovea extremely short, localized at the 

upper edge of compound eye. Scape with long branched hairs on inner margin, with 

shorter simple hairs covering; face with sparse, short pale hairs, with short erect dark 

hairs at the apical edge of the clypeus, and branched hairs on vertex; mandibles with short 

erect hairs; genal area with short white branched hairs. 

Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with coarse punctures (i = 1 pd), interspaces smooth; parapsidal lines faint, length 

subequal to tegulae; scutellum with course punctures (i = 1–2pd), interspaces smooth; 

metanotum with course punctures (i = 1pd), interspaces weakly tesselate; mesepisternum 

with anterior and lateral faces rounded, punctures evanescent, surface weakly tesselate; 

metepisternum rugulose; propodeum with basal area rugose, width shorter than 

metanotum, separated from posterior surface by a carina, posterior and lateral surface 

with variable puncturing, punctures shallow in areas present, sculpturing tesselate; fore 

coxae angulate. Mesoscutum with short, erect, pale simple hairs; scutleum intermixed 
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with short, pale, simple hairs and long, white, slightly branched hairs; metanotum with 

long, white, branched hairs laterally; pleuron with long, white, branched hairs; 

propodeum with short, white branched hairs at edge of posterior surface, with long, white 

branched hairs under the wing base on posterior and lateral surfaces; foreleg with long 

white branched hairs on coxa, mixture of erect pale and dark hairs on femur, flattened 

pale hairs on tibia, long, sparse pale hairs on tibia; mid leg with short simple hairs 

throughout, with erect hairs on the tarsi and basitarsi intermixed, hind leg with short, 

semi-erect white hairs on coxa; with short, pale hairs throughout on remaining segments, 

with erect hairs intermixed on basitarsus. 

Abdomen: T1 with pale apical fasciae laterally, T1–T3 with surface smooth, with course 

punctures (i = 1–2pd), T3 –T7 with small pits from which short, fine pale white hairs 

arise causing the surface to look roughened, S1–S6 smooth, with small pits from which 

small fine pale white hairs arise, S3–5 with spars, long, branched white hairs throughout. 

 

Hylaeus (Hylaeus) verticalis (Cresson, 1869)  

Lateral Views: Figure 27A 

Face Views: Figure 35A 

Genitalia: Figure 41B 

Apis annulata Linnaeus, 1758.  

Apis xanthometopa Preyssler, 1793.  

Prosopis elliptica Kirby, 1837.  

Hylaeus borealis Nylander, 1852.  

Prosopis patellata Eversmann, 1852.  
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Prosopis varifrons Cresson, 1869.  

Prosopis antennata Cresson, 1869.  

Hylaeus barbatus Förster, 1871.  

Prosopis tamanukii Yasumatsu, 1939.  

Hylaeus ellipticus (Kirby, 1837).  

BOLD’s Barcode Index Number: BOLD:AAF4250 

Diagnosis: Females of Hylaeus verticalis are similar to H. annulatus. They can be 

distinguished from H. annulatus by the facial fovea, which is separated from the 

compound eye and reaching 1/3 the distance to the lateral ocellus, and the mesepisternum 

having shallow sparse punctures (i = 1–2pd) in H. verticalis, and the facial fovea close to 

the compound eye, and the mesepisternum having deep sparse punctures (i = 1pd) 

posterior to the mesepisternal groove in H. annulatus. Males can be easily identified by 

the enlarged scape, being twice the width of the flagellum at its apex, and the facial 

maculations on the ocular area being widely separated from the eye, and wrapped around 

the antennal sockets. 

Females: average face width = 2.03mm; average thorax length = 2.26mm; average 

intertegular width = 1.62mm; average forewing length = 4.34mm. (n=5) 

Black, except for variable pale yellow maculation on lower paraocular area extend from 

or above the malar area to level of antennal sockets (although sometimes reduced to small 

irregular lines), apical half of pronotal lobes, hind tibia on basal 1/3; wing membranes 

clear, veins brown 

Head: Scape straight, with dense, shallow punctures covering the surface, F1 quadrate, F2 

broader than long, about half the length of F1, F3–F9 quadrate, subequal in length to F1, 
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F10 slightly longer than broad; clypeus longer than broad, with shallow punctures (i > 

3pd), interspaces with deep grooves running vertically from the basal to apical edges; 

superclypeal area with shallow punctures dense (i < 1pd ) basally between antennal 

sockets, becoming sparser apically (i > 1pd); upper paraocular area and frons with coarse 

punctures (interspaces hardly visible); vertexal area slightly elevated, punctures with 

(interspaces hardly visible), with an impunctate rind (1pd) around lateral ocellus; 

compound eyes with inner margin slightly converging below; facial fovea elongate, with 

lower margin at level of bend of inner eye margin, extending to upper curve of eye, fovea 

separated from the compound eye by the width of one fovea, diverging from eye 1/3 of 

the way to lateral ocellus apically; face with sparse, short pale hairs; mandibles with long 

pale erect hairs. 

Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with coarse and dense punctures (i < 1 pd), interspaces smooth; parapsidal lines faint, 

about the length of the tegula; scutellum with course punctures (i = 1pd), interspaces 

tesselate; metanotum rugosopunctate; mesepisternum with anterior and lateral faces 

rounded, with small deep punctures (i > 2pd), interspaces smooth; metepisternum 

rugulose; propodeum with basal area heavily rugose, width subequal to metanotum, 

rounded onto posterior surface, posterior and lateral surfaces rugulose, posterior surface 

separated from lateral surface by a weak carina. Mesoscutum and scutellum with sparse 

short, flat, white simple hairs intermixed with short, erect white hairs; metanotum with 

short, white hairs medially, with elongate, white branched hairs laterally; pleuron with 

short erect white hairs; propodeum with short, white branched hairs on the posterior and 

lateral surfaces, with longer hairs under wing base, and along weak carina; foreleg with a 
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mixture of short and long white branched hairs on coxa, mixture of short erect pale 

simple hairs and long branched white hairs on femur, flattened pale hairs on tibia, long, 

dense pale hairs hooked apically on tarsi; mid leg with short branched white hairs on 

coxa, short pale hairs on femur, short, flat pale hairs on tibia, long, sparse pale hairs on 

tarsi; hind leg with short, semi-erect white hairs on coxa; with short, pale hairs 

throughout on remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1–T5 with surface shiny and impunctate, with small pits from which short, 

fine pale white hairs arise becoming more dense laterally, T6 weakly tesselate, with long 

golden erect hairs arising from apical edge; S1–S5 smooth, with small pits from which 

small fine pale white hairs arise, S6 smooth; S5 a line of sparse black hairs delimiting an 

apical golden crescent; S6 with long dark, erect hairs restricted to apex. 

Males: average face width = 1.53mm; average thorax length = 1.87mm; average 

intertegular width = 1.34mm; average forewing length = 4.41mm. (n=5) 

Black, except for basal half of mandibles, clypeus, supraclypeal area, sides of face with 

maculation covering lower paraocular area extending from malar area wrapping around 

the antennal sockets, maculation tapered at the top and widely separated from the eye, 

fore tibia maculated in full dorsally, fore basitarsus and first two meditarsus pale yellow, 

mid tibia with basal 1/3 and apical band, mid basitarsus and first two meditarsus pale 

yellow, hind tibia with maculation on basal half and apical band, basitarsus and first two 

meditarsus pale yellow, tegula with a small maculation basally; wing membranes slightly 

tinted brown and clear, veins brown. 

Head: Scape enlarged, apical edge 1.5x the width of the flagellum, with dense, shallow 

not separate punctures covering surface, F1 broader than long, F2 broader than long, 1.5x 
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as long as F1, F3–F7 quadrate, F8–F11 longer than broad, subequal in length; clypeus 

with length equal to width with sparse, extremely shallow punctures (i = 3pd) and 

interspaces smooth; supraclypeal area long, length subequal to clypeus, impunctate; 

upper paraocular area and frons with punctures coarse and dense (interspaces hardly 

visible); vertexal area not elevated, densely punctured (interspaces hardly visible); 

compound eyes with inner margin converging below; facial fovea extremely short, 

localized at the upper edge of compound eye not diverging. Scape with long, erect simple 

hairs; face with sparse, short pale hairs, with long erect pale hairs at the top of the 

vertexal area and extremely long pale hairs on the apical edge of the clypeus; mandibles 

with short erect hairs; genal area with short white branched hairs. 

Thorax: Pronotal collar rounded anteriorly, width of collar even throughout; mesoscutum 

with punctures coarse and dense (i < 1 pd), interspaces polished; parapsidal lines 

nonexistent; scutellum with course, sparse punctures (i = 1pd), with interspaces polished; 

metanotum rugose; mesepisternum with anterior and lateral faces rounded, punctures 

coarse (i > 1pd), interspaces smooth; metepisternum rugulose; propodeum with basal area 

heavily rugose, shorter than metanotum, rounding onto posterior surface, posterior 

surface rugose in upper area, becoming rugulose in lower area, posterior surface 

separated from lateral surface by a weak carina, lateral surface rugulose; fore coxa 

rounded. Mesoscutum and scutellum with long, erect, pale simple hairs, scutelum with 

long, branched white hairs on lateral edges; metanotum with long, pale white hairs 

medially, with long, white, branched hairs laterally; pleuron with extremely long, white, 

branched hairs; propodeum with short, white branched hairs at edge of posterior surface, 

with long, white branched hairs under the wing base on posterior and lateral surfaces; 
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foreleg with long white branched hairs on coxa, short pale erect hairs dorsally and long 

pale erect hairs ventrally on femur, flattened pale hairs on tibia, long, dense pale hairs on 

tarsus and basitarsus; mid leg with short simple hairs throughout, with pale erect hairs on 

the tarsus and basitarsus; hind leg with short, semi-erect branched, white hairs on coxa, 

with short, pale hairs throughout on remaining segments, with erect hairs intermixed on 

basitarsus. 

Abdomen: T1with surface shiny, with small, widely spaced (i > 2pd) punctures, T2 –T7 

with small pits from which short, fine pale white hairs arise causing the surface to look 

roughened; T5 with sparse, erect, dark, simple hairs, T6–T7 with erect dark hairs 

throughout; S1–S6 smooth, with small pits from which small fine pale white hairs arise, 

S5–S6 with short erect dark hair on apical portion. 

 

Hylaeus (Paraprosopis) wootoni (Cockerell, 1896)  

Lateral Views: Figure 27B 

Face Views: Figure 35B 

Genitalia: Figure 41C 

Prosapis wootoni Cockerell, 1896.  

Prosapis divergens Cockerell, 1896.  

Prosopis clandestinus, Viereck. 1903 

Prosopis excavata Swenk and Cockerell. 1910 

Hylaeus divergens Cockerell and Sumner.  

Hylaeus perparvus Cockerell and Sumner. 1931. 

BOLD’s barcode Index Number: BOLD:ABY7325 
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Diagnosis: Females of Hylaeus wootoni is similar to H. coloradensis. They can be 

distinguished from H. coloradensis by the smaller size and head width being 1.5mm or 

less in H. wootoni, and the larger size and head width being 1.6mm or more in H. 

coloradnesis. Males of Hylaeus wootoni are similar to H. coloradnesis. They can be 

distinguished from H. coloradensis by the supraclypeal area being long and skinny in H. 

wootoni and the supraclypeal area being short and wide in H. coloradensis.  

Females: average face width = 1.35mm; average thorax length = 1.64mm; average 

intertegular width = 1.03mm; average forewing length = 3.28mm. (n=4) 

Black, except for pale yellow maculations on the lower paraocular area which extends 

from just above malar area to just above level of antennal sockets; flagellum ferruginous 

on the lower surface, lateral maculations on pronotal collar (these well-separated 

medially), apical half of pronotal lobes, fore tibiae on basal 1/3, mid tibia with basal dot, 

and hind tibia on basal 1/3, tegula with a basal dot, costal sclerite usually with a pale 

maculation, sometimes lacking; wings clear with brown veins. 

Head: Scape straight, with dense, shallow punctures covering the surface, F1 quadrate, F2 

broader than long, about half the length of F1, F3–F9 quadrate and subequal in length to 

F1, F10 slightly longer than broad; clypeus as long as broad, impunctate and tesselate; 

superclypeal area with dense shallow punctures (i < 1pd) basally between antennal 

sockets, becoming sparse apically (i > 1pd); upper paraocular area and frons with dense 

and coarse punctures (interspaces hardly visible); vertexal area slightly elevated, with 

dense punctures (interspaces hardly visible), punctures becoming more sparse (i > 1pd) 

around lateral ocellus; compound eyes with inner margin slightly converging below; 

facial fovea elongate, with lower margin at level of bend in the inner eye margin, 
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extending to upper curve of eye, fovea separated from upper margin of compound eye by 

width of fovea, diverging from the eye, reaching halfway to the lateral ocellus; face with 

sparse, short pale hairs, with long, erect pale hairs at the top of the vertexal area, upper 

paraocular area, and apical edge of the clypeus; mandibles with short erect hairs. 

Thorax: Pronotal collar rounded anteriorly, with medial portion much thinner than lateral 

portions; mesoscutum with coarse and dense punctures (i < 1 pd), interspaces tesselate; 

parapsidal lines deep, subequal in length of the tegula; scutellum with punctation similar 

to mesoscutumn; metanotum with course punctures (i < 1pd), interspaces tesselate; 

mesepisternum with anterior and lateral faces rounded, punctures small, and course (i > 

2pd), with interspaces smooth; metepisternum weakly rugulose; propodeum with basal 

area rugulose, width subequal to metanotum, rounded onto the posterior surface, posterior 

and lateral surfaces, with shallow punctures (punctures almost evanescent), surface 

tesselate, posterior surface separated from the lateral surface by a weak carina; fore coxae 

rounded. Mesoscutum with sparse short, flat, white simple hairs intermixed with short, 

erect dark hairs; scutelum with sparse short, flat, white, simple hairs intermixed with dark 

erect hairs twice as long as erect hairs on mesoscutumn; metanotum with elongate, white 

branched hairs laterally; pleuron with intermixed short, erect white and dark simple hairs; 

propodeum with short, flat, white branched hairs on posterior surface and lateral surfaces, 

with long, white branched hairs under the wing base on posterior and lateral surfaces; 

foreleg with short white hairs on coxa, erect pale hairs on femur, flattened pale hairs on 

tibia, long, sparse pale hairs on basitarsus and mediotarsus; mid leg with short branched 

white hairs on coxa, mixture of short pale hairs and erect dark hairs on femur, short, flat 

pale hairs on tibia, long, sparse pale hairs on basitarsus and mediotarsus; hind leg with 
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short, semi-erect white hairs on coxa; with short, pale hairs throughout on remaining 

segments, with erect hairs intermixed on basitarsus and mediotarsus. 

Abdomen: T1with pale apical fasciae laterally (although sparse and may appear missing), 

surface shiny, with small punctures uniform throughout (i = 2pd), T2 with puncturing like 

T1, with interspaces tesselate, T2–T5 with small pits from which short, fine pale white 

hairs arise, T6 tesselate. T3–T4 with apical edge with sparse, long white hairs, T5 with 

apical half with sparse, long, white hairs T6 with dense, long, white hairs on apical half; 

S1–S6 tessellate and impunctate; S5 with a line of sparse pale hairs delimiting an apical 

golden crescent; S6 with long white hairs restricted to apical half. 

Males: average face width = 1.46mm; average thorax length = 1.52mm; average 

intertegular width = 0.97mm; average forewing length = 3.27mm. (n=4) 

Black, except for white maculations on the clypeus, supraclypeal area, sides of face with 

maculation covering lower paraocular area extending from malar area to well above 

antennal sockets, not separate from the eye, maculation tapered at top, flagellum 

ferruginous on the lower surface, lateral maculations on pronotal collar (these well-

separated medially, sometimes absent), pronotal lobes with apical half maculated, fore 

tibiae maculated in full dorsally, fore basitarsus white, mid tibia with basal 1/3 

maculated, mid basitarsus white, hind tibia with maculation on basal 1/3, basitarsus 

white, tegula with a small maculation basally; wings predominantly clear, and slightly 

brown, with brown veins. 

Head: Scape slightly enlarged, the width slightly more than the flagellum, with dense, 

shallow punctures covering surface, F1 broader than long F2–11 longer than broad, about 

3 times longer than F1; clypeus longer than broad with extremely shallow punctures (i  > 
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2pd) and interspaces smooth; supraclypeal area short, about half the length of clypeus, 

with extremely shallow punctures (i  > 2pd) and interspaces smooth; upper paraocular 

area and frons with punctures dense and coarse (interspaces hardly visible); vertexal area 

not elevated, densely punctured (interspaces hardly visible); compound eyes with inner 

margin converging below; facial fovea absent. Scape with long simple hairs on inner 

surface, face with sparse, long pale hairs, with long branched pale hairs at the top of the 

vertexal area; mandibles with short erect hairs; genal area with short white branched 

hairs. 

Thorax: Pronotal collar angulate anteriorly, the width of the medial portion less than the 

lateral portions; mesoscutum with punctures coarse and dense (interspaces hardly 

visible); parapsidal lines faint, about 1/2 the length of the tegula; scutellum with course 

close punctures (i = 1pd) with interspaces tesselate; metanotum with surface 

rugosopunctate; mesepisternum with anterior and lateral faces rounded, punctures course 

(i = 1pd), interspaces smooth; metepisternum rugose; propodeum with basal area heavily 

rugose, width slightly longer than metanotum, separated from posterior surface by a 

strong carina, posterior and lateral surfaces surface with shallow punctures (punctures 

nearly evanescent) and surface tesselate, with the surfaces separated by a weak carina; 

fore coxae rounded. Mesoscutum and scutellum with short, erect, pale simple hairs, with 

scutum intermixed with longer, erect, pale simple hairs; metanotum with short, pale white 

hairs medially, with long, white, branched hairs laterally; pleuron with long, white, 

branched hairs; propodeum with short, white branched hairs on posterior and lateral 

surfaces, with long, white branched hairs under the wing base on posterior and lateral 

surfaces; foreleg with long white branched hairs on coxa, mixture of erect pale and dark 
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hairs on femur, flattened pale hairs on tibia, long, sparse pale hairs on tibia; mid leg with 

short simple hairs throughout, with erect hairs on the tarsi and basitarsi intermixed, hind 

leg with short, semi-erect white hairs on coxa; with short, pale hairs throughout on 

remaining segments, with erect hairs intermixed on basitarsus. 

Abdomen: T1 with pale apical fasciae laterally, T1–3 surface shiny, with small punctures 

(i = 1pd), T4–7 with small pits from which short, fine pale white hairs arise causing the 

surface to look roughened; T5–T7 with short erect white hairs throughout; S1–S6 

smooth, with small pits from which small fine pale white hairs arise, S4–6 with erect 

white hairs throughout. 
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4.3 Lateral views of females and males of Canada’s Hylaeus 

 
Figure 21 Lateral views of the females (left) and males (right) of (A) Hylaeus (Prosopis) 
affinis, (B) Hylaeus (Hylaeus) annulatus, (C) Hylaeus (Cephalylaeus) basalis. Scale bar 
= 1.5mm (with the exception of Hylaeus basalis where scale bar = 2mm) 
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Figure 22. Lateral views of the females (left) and males (right) of (A) Hylaeus 
(Paraprosopis) coloradensis (B) Hylaeus (Hylaeus) communis. Scale bar = 1.5mm 
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Figure 23. Lateral views of the females (left) and males (right) of (A) Hylaeus (Prosopis) 
gaigei (maculated – top, dark – bottom), (B) Hylaeus (Spatulariella) hyalinatus. Scale 
bar = 1.5mm 
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Figure 24 Lateral views of the females (left) and males (right) of (A) Hylaeus (Prosopis) 
illinoisensis, (B) Hylaeus (Hylaeus) leptocephalus (C) Hylaeus (Hylaeus) mesillae. Scale 
bar = 1.5mm 
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Figure 25. Lateral views of the females (left) and males (right) of (A) Hylaeus (Prosopis) 
modestus, (B) Hylaeus (Prosopis) nelumbonis, (C) Hylaeus (Paraprosopis) pictipes. 
Scale bar = 1.5mm 
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Figure 26 Lateral views of the females (left) and males (right) of (A) Hylaeus 
(Spatulariella) punctatus (B) Hylaeus (Hylaeus) saniculae (C) Hylaeus (Metziella) 
sparsus. Scale bar = 1.5mm 
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Figure 27. Lateral views of the females (left) and males (right) of (A) Hylaeus (Hylaeus) 
verticalis, (B) Hylaeus (Paraprosopis) wootoni. Scale bar = 1.5mm 
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4.4 Face photos of females and males of Canada’s Hylaeus 

 
Figure 28. Face views of female (left, center) and male (right) of (A) Hylaeus (Prosopis) 
affinis, (B), Hylaeus (Hylaeus) annulatus. Scale bar = 1mm 
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Figure 29. Face views of female (left) and male (right) of (A) Hylaeus (Cephalylaeus) 
basalis, (B), Hylaeus (Paraprosopis) coloradensis (C) Hylaeus (Hylaeus) communis. 
Scale bar = 1mm  
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Figure 30. Face views of female (left) and male (right) of (A) Hylaeus (Prosopis) gaigi, 
(B), Hylaeus (Spatulariella) hyalinatus. Scale bar = 1mm  
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Figure 31. Face views of female (left) and male (right) of (A) Hylaeus (Prosopis) 
illinoisensis (B) Hylaeus (Hylaeus) leptocephalus,. Scale bar = 1mm 
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Figure 32. Face views of female (left, center) and male (right) of Hylaeus (Hylaeus) 
mesillae. Scale bar = 1mm 
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Figure 33. Face views of female (left) and male (right) of (A) Hylaeus (Prosopis) 
modestus  (B), Hylaeus (Prosopis) nelumbonis (C) Hylaeus (Paraprosopis) pictipes. 
Scale bar = 1mm 
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Figure 34. Face views of female (left) and male (right) of (A) Hylaeus (Paraprosopis) 
punctatus  (B), Hylaeus (Hylaeus) saniculae (C) Hylaeus (Metziella) sparsus. Scale bar = 
1mm 
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Figure 35. Face views of female (left) and male (right) of (A) Hylaeus (Hylaeus) 
verticalis, (B), Hylaeus (Paraprosopis) wootoni. Scale bar = 1mm 
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4.5 Genitalia of males of Canadian Hylaeus 

 
Figure 36. Genitalia (Dorsal [far left], Ventral [left]), Sterna 7 (right) and 8 (Far right) of 
(A) Hylaeus (Prosopis) affinis, (B) Hylaeus (Hylaeus) annulatus, (C) Hylaeus 
(Cephalylaeus) basalis. Scale bar = 0.5mm 
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Figure 37. Genitalia (Dorsal [far left], Ventral [left]), Sterna 7 (right) and 8 (Far right) of 
(A) Hylaeus (Paraprosopis) coloradensis (B) Hylaeus (Hylaeus) communis, (C) Hylaeus 
(Prosopis) gaigei. Scale bar = 0.5mm 
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Figure 38. Genitalia (Dorsal [far left], Ventral [left]), Sterna 7 (right) and 8 (Far right) of 
(A) Hylaeus (Spatulariella) hyalinatus, (B) Hylaeus (Prosopis) illinoisensis, (C) Hylaeus 
(Hylaeus) leptocephalus. Scale bar = 0.5mm 
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Figure 39. Genitalia (Dorsal [far left], Ventral [left]), Sterna 7 (right) and 8 (Far right) of 
(A) Hylaeus (Hylaeus) mesillae, (B) Hylaeus (Prosopis) modestus, (C) Hylaeus 
(Prosopis) nelumbonis. Scale bar = 0.5mm 
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Figure 40. Genitalia (Dorsal [far left], Ventral [left]), Sterna 7 (right) and 8 (Far right) of 
(A) Hylaeus (Paraprosopis) pictipes, (B) Hylaeus (Hylaeus) punctatus, (C) Hylaeus 
(Hylaeus) saniculae. Scale bar = 0.5mm 
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Figure 41. Genitalia (Dorsal [far left], Ventral [left]), Sterna 7 (right) and 8 (Far right) of 
(A) Hylaeus (Metziella) sparsus (B) Hylaeus (Hylaeus) verticalis, (C) Hylaeus 
(Paraprosopis) wootoni. Scale bar = 0.5mm 
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5.0 Results and Discussion 

5.1 Species delineation 

 The genus Hylaeus is found worldwide, usually readily identified from other bee 

genera by the black, mostly hairless body and bold maculations found on the face and 

body. Within Canada, Hylaeus was previously estimated to have about 20 species 

(Sheffield et al. 2014, 2017), and is found throughout the entire country (Mitchell 1960, 

Snelling 1966a-c, 1970, 1983). Collection information from specimens used in both 

morphological and genetic analysis show that Hylaeus in Canada can be seen flying from 

as early as May, going late into October (Table 1) and found from the USA-Canada 

border, all the way to the northern Territories (Table 2). The purpose of this taxonomic 

study was to revise the Canadian species, which included producing a phylogeny to 

further our understanding of the relationships among species, and producing a key for 

identification of the species. These were facilitated by incorporating molecular data with 

traditional morphological study. 

 The percent divergence of a portion of the COI gene for material in BOLD 

forming distinct clusters that were assigned BINs was calculated to determine the genetic 

diversity within (Table 3) and among (Table 4) these groups. Based on a cut-off value of 

1.1% sequence divergence within the barcode gene among groups, individual BINs 

assigned to taxa represented species delineation correctly. However, using this cut-off 

value suggested that Canada’s species richness of Hylaeus may be higher than currently 

thought, with the total number of species increasing to possibly 30+ species (see also 

Sheffield et al. 2017), about 1/3 more species. Specimens in most BINs can be assigned 

to a current morphologically described species, whereas others share the same 
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identification as specimens from other BINs (treated as species groups), or no 

identification could be determined (Table 5). 

 BINs that have one species identification for all specimens analyzed (that is, not 

having species nomenclature shared with specimens from other BINs), which have the 

intraspecific genetic distances less than and interspecific genetic distances higher than 

1.1%, support that BOLDs assigned BINs actually represent individual species. 

Morphologically distinct species, such as Hylaeus affinis (identification based on the 

males), H. annulatus, H. basalis, and H. sparsus are examples of species that support this 

cut-off, with species clearly recognized both molecularly and morphologically. When a 

cut-off value lower than 1.1% was used, these morphologically distinct species began to 

split into smaller groups, resulting in species that shared defining characters, including 

the male genitalia. When a cut-off value of 1.3% was used, morphologically distinct 

species were grouped together. As such, Hylaeus within Canada can be separated to 

recognized morphologically distinct species. 

Males of Hylaeus gaigei, a species known previously only from the female 

(Mitchell 1960; Snelling 1970), have been identified in this study via DNA barcoding, 

and both sexes can be distinguished from those of its sister species, H. modestus based on 

morphological traits. Others had previously considered that H. gaigei may actually be a 

morphological variant of the latter species (Snelling 1970). In addition to discovering the 

male, a new morphological variation of the female of H. gaigei was confirmed from 

British Columbia and Ontario, this finding also made using DNA barcoding. The amount 

of variation observed would likely have caused these specimens to be described and/or 

identified as a completely different species (Lateral: Figure 23A; Face: Figure 30A) 



142 
 

suggesting the benefit of using a combined  molecular and morphological approach in 

taxonomic revisions. 

Specimens of the same species (i.e., determined morphologically) which are 

represented by multiple BINs are responsible for most of the tentative “new” species, and 

belong to a few morphologically cryptic groups. Previously these would all have been 

identified as one species; six of these would likely have been identified as Hylaeus 

mesillae, (henceforth referred to as the mesillae group) and five as Hylaeus modestus 

(both males and females) OR Hylaeus affinis (females) (henceforth, the modestus/affinis 

group) (Table 5). Within the mesillae group, the males within each BIN can be 

morphologically separated from one another based on S8 and the genitalia, but few 

morphological characters are available to reliably separate the corresponding females; we 

were unable to obtain a representative of one of the BINs of this species complex during 

the completion of this project. The modestus/affinis group in particular needs more 

specimens examined from across its range to determine if there are any morphological 

characters that can be used to identify the members of each BIN morphologically, as one 

clade within this group is only represented by a few specimens which were not available 

for examination during this study. Although we can now separate H. affinis and H. 

modestus (females and males) from one another accurately (thus splitting the 

affinis/modestus group into separate  affinis and modestus groups), something that was 

typically avoided in previous biodiversity studies due to difficulties with existing 

taxonomic keys (e.g., Gardiner et al. 2010, Geroff et al. 2014, Hambline et al. 2018), 

genetic data suggests that the modestus group still may have multiple cryptic species 

(Table 3). Both H. mesillae and H. modestus are species where multiple synonymies have 
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been reported (Krombien et al. 1979), so it is likely that some of these synonymous 

names will be resurrected as valid species upon further study. However, since the 

members of each group of cryptic species form a clade in the molecular phylogeny, with 

the exception of Hylaeus (Prosopis) sp 2 in the affinis/modestus group (Figure 42), we 

know that these species are sister taxa that share a common ancestor. This could mean 

that speciation events for members of these groups are recent, thus resulting in few 

distinctive morphological features. Until, or unless, type material can be found for all 

synonymous species, all members of the mesillae group, and the cryptic species within H. 

modestus will be treated as one of these species, respectively.  

In the aforementioned modestus/affinis group, one species group can currently be 

separated from H. affinis and H. modestus based on the sculpturing on the face and body. 

However, this group (named here as Hylaeus (Prosopis) sp 1, see Table 5) currently 

cannot be matched to a published description. Within the subgenus Prosopis, Hylaeus 

(Prosopis) sp. 2, specimens in BOLD have been previously identified by others as an 

undescribed, black form of H. ornatus Mitchell, but the structure of the male genitalia 

does not support this identification as it does not appear to match the original description 

of H. ornatus. Thus further work is required, but it is likely that this represents an 

undescribed species.  

 DNA barcoding of members of the subgenus Paraprosopis also suggests 

additional taxa that are currently unknown, or unnamed. One of the unknown taxa (i.e., 

Hylaeus (Paraprosopis) sp. 1) is currently only known from two barcoded specimens 

from British Columbia, which I was unable to acquire during my study. For a second 

species in this subgenus (i.e., Hylaeus (Paraprosopis) sp. 2), only females were found 
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from southern British Columbia, and these superficially resemble H. wootoni, but do not 

fully match any current descriptions. Thus, additional work will be required for these 

taxa. 

Despite our efforts to obtain representatives of all species reported from Canada, 

two species that have been previously documented in Canada, H. rudbeckiae and H. 

nevadensis (i.e., Metz 1911; Entomological Society of Ontario 1923; Mitchell 1960; 

Snelling 1970; Elwell 2012), do not seem to be here. Hylaeus rudbeckiae, which had 

been previously recorded in Canada (Metz 1911; Mitchell 1960 – both references without 

specimen data; Elwell 2012 – later removed from the list in Elwell et al. 2016), 

unfortunately was not confirmed in the country from material examined in this study. 

Furthermore, no DNA barcodes are currently in BOLD that are linked to the species, so 

even the  relationships to other North American Hylaeus are not known. However, in 

British Columbia, a morphological variant of H. mesillae with a red clypeus (Figure 32) 

has been found, which likely could be misidentified as H. rudbeckiae. In addition, one 

specimen identified as H. rudbeckiae from Nova Scotia was examined, and when 

compared to material from the United States, it is clear that it is actually a male from the 

mesillae species group mentioned above. Thus, it is uncertain if these species represent 

cases where misidentifications resulted in including these species within the fauna of 

Canada. Similarly, Hylaeus nevadensis has been recorded from Canada from only two 

older published studies (Criddle et al. 1924; Snelling 1970; also Elwell 2012 – but not 

included in Elwell et al. 2016), and although extensive collecting has occurred in the 

same areas of British Columbia, no other specimens have been found. Thus, since H. 

rudbeckiae, and H. nevadensis have not been confirmed from Canada in this study based 
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on specimens and/or DNA barcodes, they are not included in the key or the tables. Also 

excluded are any species linked to BINs but for which no specimens have been 

examined, or species that could not be matched with descriptions. 

5.2 Systematics of Hylaeus 

 Using the DNA barcodes from specimens within the NAHYL project, as well as 

public records on BOLD, a molecular phylogenetic tree was constructed to examine their 

relationships to each other (Figure 42). Within the phylogeny, we see three major clades 

corresponding to subgenera, or closely related subgenera. The first major clade 

corresponds to the subgenus Prosopis. Within this monophyletic subgenus, three distinct 

clades can be further recognized, one containing H. affinis, and H. (Prosospis) sp. 1, a 

second containing H. modestus 1-3, and H. gaigei, and a third containing H. nelumbonis, 

H. (Prosopis) sp. 2, and H. illinoisensis. The second major clade contains H. basalis, and 

H. sparsus, each the sole representative of their respective subgenus in Canada, and 

evidences that although these subgenera are distinct, they are also sister taxa. The third 

major clade stems from the bottom node, and can be divided into three subgroups, each 

representing the subgenera Spatulariella (H. hyalinatus and H. punctatus), Paraprosopis, 

(H. wootoni, H. (Paraprosopis) sp. 1-2, H. coloradensis, H. nevadensis, and H. pictipes) 

and Hylaeus s. str. and the third formed by the remaining species (Figure 42). Within the 

three major clades, all species form monophyletic groups within their respective 

subgenus.  

The genitalia and hidden sterna of males were used to support the separation of 

the species into the previously recognized subgenera, in addition to a number of other 

characters diagnostic for both females and males (e.g., facial fovea shape, 
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presence/absence of carina on episterna). When the morphology of male genitalia was 

overlaid onto the molecular phylogeny created using COI gene sequence, the existing 

concepts of subgenera (i.e., Michener 2007), were supported (Figure 43). For instance, 

the three subgroups in the first major clade of Figure 42, based on molecular 

phylogenetics and male genital morphology, form an overall monophyletic clade 

corresponding to the subgenus Prosopis. The second major clade is representative of two 

closely related subgenera, with H. basalis as the sole representative of subgenus 

Cephalylaeus in Canada (with a second in the western USA), and H. sparsus the 

monotypic member of subgenus Metziella. The third major clade is split into three 

smaller clades representing subgenera, also supported by male genital structure, including 

subgenus Spatulariella (an introduced taxon represented by to species), subgenus 

Paraprosopis, and the nominate subgenus Hylaeus s. str.. However, due to low bootstrap 

values we cannot determine the most basal subgenus of Hylaeus within Canada. The 

absolute relationships among subgenera are also unclear due to low bootstrap support, so 

more sampling with more taxa included from throughout North America are likely 

required. However, when examining  the species within each subgenus we can say with 

confidence how closely each species is related. This includes some of the cryptic 

taxonomic groups (i.e., H. mesillae and H. modestus/affinis) mentioned above, that 

clearly are closely associated in the phylogeny. 

6.0 Conclusion 

The genus Hylaeus is much more diverse within Canada than previously reported. 

The precise number of species may still be unknown as I was not able to obtain 

specimens that represent all of the DNA barcodes in BOLD, or enough specimens to 
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account for variations within each BIN, and it is likely that additional BINs will be 

uncovered as more individuals are collected in poorly sampled locations The number of 

species within Canada may also continue to increase with the possibility of newly 

introduced species being discovered, or introduced to Canada. I was unable to associate 

names to all the members of the species groups found during this study. This is likely 

because there are no previous descriptions that match these taxa, suggesting that these 

represent new, undescribed species. However, another explanation could be that 

descriptions of known species are not detailed enough, so all type specimens will  need to 

be examined in order to determine if these records are previously described species or 

not. This also suggests that some of these cryptic taxa may also represent species that 

have not yet been recorded from Canada, so it is likely that an exhaustive search of type 

materials for North American Hylaeus will need to be undertaken in follow up to this 

study. Thus, much more work is required on the genus Hylaeus within Canada, and 

throughout North America. 
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Table 1. Flight times of Hylaeus found within Canada. 

 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 
Hylaeus (Prosopis) affinis                         
Hylaeus (Hylaeus) annulatus                         
Hylaeus (Cephalylaeus) basalis                         
Hylaeus (Paraprosopis) coloradensis                         
Hylaeus (Prosopis) gaigei                         
Hylaeus (Spatulariella) hyalinatus                         
Hylaeus (Prosopis) illinoisensis                         
Hylaeus (Hylaeus) leptocephalus                         
Hylaeus (Hylaeus) mesillae                         
Hylaeus (Prosopis) modestus                         
Hylaeus (Prosopis) nelumbonis                         
Hylaeus (Paraprosopis) pictipes                         
Hylaeus (Spatulariella) punctatus                         
Hylaeus (Hylaeus) saniculae                         
Hylaeus (Metziella) sparsus                         
Hylaeus (Hylaeus) verticalis                         
Hyaleus (Paraprosopis) wootoni                         
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Table 2. Provincial distribution of Hylaeus throughout Canada. Dark grey boxes represent provinces where specimens have 
been collected and analyzed. Light grey cells represent provinces that a species is likely found but no specimens from that 
province was collected or analyzed.  

  BC AB SK MB ON QC NB NS PEI NL YT NT NU 
Hylaeus (Prosopis) affinis                           
Hylaeus (Hylaeus) annulatus                           
Hylaeus (Cephalylaeus) basalis                           
Hylaeus (Paraprosopis) coloradensis                           
Hylaeus (Prosopis) gaigei                           
Hylaeus (Spatulariella) hyalinatus                           
Hylaeus (Prosopis) illinoisensis                           
Hylaeus (Hylaeus) leptocephalus                           
Hylaeus (Hylaeus) mesillae                           
Hylaeus (Prosopis) modestus                           
Hylaeus (Prosopis) nelumbonis                           
Hylaeus (Paraprosopis) pictipes                           
Hylaeus (Spatulariella) punctatus                           
Hylaeus (Hylaeus) saniculae                           
Hylaeus (Metziella) sparsus                           
Hylaeus (Hylaeus) verticalis                           
Hyaleus (Paraprosopis) wootoni                           

  



150 
 

Table 3. Interspecific genetic distance values within BINs assigned by BOLD using the 1 

COI gene. Distance values determined using MEGA, with Andrena milwaukeensis used 2 

as the outgroup. 3 

BIN Genetic Distance 
AAB0930 0.0028 
AAB8645 0.0022 
AAD9298 0.0036 
AAD9280 0.0048 
AAE5080 0.0000 
ACN8927 0.0030 
AAE1166 0.0007 
AAB2746 0.0078 
AAE5088 0.0000 
AAC1899 0.0005 
AAM5292 0.0040 
ABZ7559 0.0047 
ACE6357 0.0044 
ACE6358 0.0000 
ACF0548 0.0030 
AAB2744 0.0000 
AAB2745 0.0025 
ACF1717 0.0000 
AAX2614 n/c 
AAK3488 0.0000 
AAE5060 0.0000 
AAM0879 n/c 
ABW5388 0.0000 
AAF4250 0.0090 
ABY7325 0.0035 
ACE8602 n/c 
ACE8601 0.0011 
AAM1944 0.0063 
ABZ1326 0.0066 
Out 0.0015 

* n/c = only  one specimen is barcoded in the BIN so no genetic distance value can be 4 

given 5 



151 
 

Table 4. Intraspecific genetic distance values between BINs assigned by BOLD using the COI gene. Distance values 

determined using MEGA, with Andrena milwaukeensis used as the outgroup. 

  

AAB0930 AAB8645 AAD9298 AAD9280 AAE5088 ACN8927 AAE1166 AAB2746 AAE5080 AAC1899 AAM5292 ABZ7559 ACE6357 ACE6358 ACF0548
AAB0930
AAB8645 0.1344
AAD9298 0.0784 0.1198
AAD9280 0.0970 0.1141 0.0778
AAE5088 0.1148 0.1078 0.1057 0.1195
ACN8927 0.0833 0.1188 0.0813 0.0810 0.0994
AAE1166 0.0889 0.1252 0.0732 0.0864 0.0988 0.0645
AAB2746 0.0910 0.1253 0.0877 0.0947 0.1009 0.0896 0.1125
AAE5080 0.1375 0.0833 0.1111 0.1335 0.1045 0.1224 0.1099 0.1329
AAC1899 0.1408 0.0941 0.1023 0.1109 0.0871 0.1114 0.0991 0.1119 0.0812
AAM5292 0.1247 0.0966 0.1078 0.1088 0.0877 0.1014 0.0919 0.1098 0.0863 0.0554
ABZ7559 0.1475 0.1112 0.1088 0.1244 0.0850 0.1181 0.1022 0.1113 0.0878 0.0206 0.0571
ACE6357 0.1393 0.0934 0.1010 0.1204 0.0795 0.1102 0.0973 0.1073 0.0898 0.0197 0.0484 0.0282
ACE6358 0.1443 0.0975 0.1057 0.1248 0.0902 0.1150 0.1025 0.1149 0.0876 0.0147 0.0573 0.0188 0.0165
ACF0548 0.1413 0.1054 0.1060 0.1279 0.0961 0.1222 0.1096 0.1224 0.0936 0.0168 0.0658 0.0254 0.0245 0.0195
AAB2744 0.0700 0.1163 0.0960 0.0903 0.1067 0.0627 0.0986 0.0865 0.1534 0.1293 0.1171 0.1292 0.1212 0.1261 0.1265
AAB2745 0.0688 0.1056 0.0714 0.0782 0.0988 0.0327 0.0632 0.0950 0.1315 0.1138 0.1138 0.1203 0.1124 0.1172 0.1176
ACF1717 0.0654 0.1089 0.0690 0.0709 0.0970 0.0170 0.0584 0.0872 0.1167 0.1051 0.0917 0.1116 0.1038 0.1085 0.1088
AAX2614 0.0826 0.1126 0.0781 0.0950 0.0907 0.0833 0.1065 0.0218 0.1268 0.1049 0.0909 0.1045 0.0974 0.1082 0.1153
AAK3488 0.1219 0.1481 0.0981 0.0726 0.1178 0.1068 0.1016 0.1166 0.1422 0.1163 0.1243 0.1209 0.1216 0.1195 0.1164
AAE5060 0.1228 0.1423 0.0912 0.1060 0.1147 0.1001 0.0671 0.1398 0.1225 0.1021 0.1122 0.1136 0.1138 0.1122 0.1150
AAM0879 0.1189 0.0944 0.0987 0.0997 0.0834 0.0905 0.0994 0.1027 0.0879 0.0566 0.0528 0.0644 0.0562 0.0537 0.0632
ABW5388 0.0977 0.1206 0.0654 0.0742 0.1261 0.0807 0.0952 0.1097 0.1126 0.1237 0.1266 0.1418 0.1258 0.1307 0.1311
AAF4250 0.1061 0.0955 0.1071 0.0858 0.0973 0.0996 0.0947 0.1033 0.0991 0.0879 0.1028 0.0969 0.0925 0.0910 0.0958
ABY7325 0.0949 0.1228 0.0841 0.0249 0.1276 0.0927 0.0901 0.1004 0.1366 0.1217 0.1126 0.1266 0.1238 0.1287 0.1319
ACE8602 0.1081 0.1178 0.0886 0.0149 0.1303 0.0910 0.0893 0.0982 0.1448 0.1181 0.1160 0.1318 0.1277 0.1322 0.1362
ACE8601 0.0971 0.1153 0.0778 0.0183 0.1278 0.0888 0.0869 0.0974 0.1298 0.1184 0.1094 0.1251 0.1205 0.1254 0.1280
AAM1944 0.0681 0.1394 0.0831 0.1091 0.1158 0.0832 0.0921 0.0928 0.1465 0.1205 0.1159 0.1264 0.1256 0.1301 0.1252
ABZ1326 0.0910 0.1251 0.0832 0.0998 0.1026 0.0923 0.1120 0.0240 0.1396 0.1155 0.1202 0.1151 0.1070 0.1188 0.1225
Out 0.2536 0.2386 0.2616 0.2481 0.2293 0.2514 0.2449 0.2250 0.2541 0.2335 0.2676 0.2313 0.2479 0.2373 0.2218
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Table 4 (cont.). Genetic distance values of barcodes using COI gene between groups. Distance values determined using 

MEGA, with Andrena milwaukeensis used as the outgroup. BINS numbers used by BOLD are used as identification numbers 

(see table 2). 

AAB2744 AAB2745 ACF1717 AAX2614 AAK3488 AAE5060 AAM0879 ABW5388 AAF4250 ABY7325 ACE8602 ACE8601 AAM1944 ABZ1326 Out
AAB0930
AAB8645
AAD9298
AAD9280
AAE5088
ACN8927
AAE1166
AAB2746
AAE5080
AAC1899
AAM5292
ABZ7559
ACE6357
ACE6358
ACF0548
AAB2744
AAB2745 0.0427
ACF1717 0.0476 0.0216
AAX2614 0.0802 0.0886 0.0808
AAK3488 0.1216 0.1017 0.0938 0.1188
AAE5060 0.1226 0.0858 0.0874 0.1445 0.1147
AAM0879 0.1080 0.1027 0.0811 0.0940 0.1192 0.1153
ABW5388 0.1086 0.0927 0.0746 0.1086 0.1010 0.1195 0.1095
AAF4250 0.1203 0.1026 0.0947 0.1071 0.0869 0.1056 0.1025 0.0979
ABY7325 0.1020 0.0896 0.0823 0.0994 0.0862 0.1161 0.0974 0.0844 0.0951
ACE8602 0.0945 0.0889 0.0816 0.0984 0.0766 0.1098 0.1101 0.0849 0.0962 0.0277
ACE8601 0.0975 0.0852 0.0778 0.0955 0.0794 0.1088 0.1002 0.0774 0.0884 0.0133 0.0211
AAM1944 0.0687 0.0693 0.0681 0.0840 0.1391 0.1123 0.1167 0.1036 0.1090 0.1117 0.1205 0.1023
ABZ1326 0.0919 0.0905 0.0893 0.0277 0.1175 0.1467 0.1094 0.1106 0.1114 0.1043 0.1072 0.1001 0.0962
Out 0.2486 0.2475 0.2428 0.2292 0.2349 0.2956 0.2672 0.2525 0.2290 0.2449 0.2381 0.2566 0.2643 0.2184
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Table 5. Hylaeus of Canada and their associated BINs found on the Barcode of Life Data 1 
system. 2 

Species Associated BINS 
Hylaeus (Prosopis) affinis BOLD:AAB0930 
Hylaeus (Hylaeus) annulatus BOLD:AAB8645 
Hylaeus (Cephalylaeus) basalis BOLD:AAB9298 
Hylaeus (Paraprosopis) coloradensis BOLD:AAD9280 
Hylaeus (Hylaeus) communis*1 BOLD:AAE5080 
Hylaeus (Prosopis) gaigei BOLD:ACN8927 
Hylaeus (Spatulariella) hyalinatus BOLD:AAE1166 
Hylaeus (Prosopis) illinoisensis BOLD:AAB2746 
Hylaeus (Hylaeus) leptocephalus BOLD:AAE5088 
Hylaeus (Hylaeus) mesillae 

- species group 
BOLD:AAC1899 
BOLD:AAM5292 
BOLD:ABZ7559 
BOLD:ACE6357 
BOLD:ACE:6358 
BOLD:ACF0548 

Hylaeus (Prosopis) modestus 
- species group 

BOLD:AAB2744 
BOLD:AAB2745 
BOLD:ACF1717 

Hylaeus (Prosopis) nelumbonis BOLD:AAX2614 
Hylaeus (Paraprosopis) pictipes* BOLD:AAK3488 
Hylaeus (Spatulariella) punctatus BOLD:AAE5060 
Hylaeus (Hylaeus) saniculae BOLD:AAM0879 
Hylaeus (Metziella) sparsus BOLD:ABW5388 
Hylaeus (Hylaeus) verticalis BOLD:AAF4250 
Hyaleus (Paraprosopis) wootoni BOLD:ABY7325 
Hylaeus (Paraprosopis) sp. 1 BOLD:ACE8602 
Hylaeus (Paraprosopis) sp. 2 BOLD:ACE8601 
Hylaeus (Prosopis) sp. 1 BOLD:AAM1944 
Hylaeus (Prosopis) sp. 1 BOLD:ABZ1326 

* No barcode records were obtained during the course of the research, and barcodes used 3 
were solely from the public barcode database on BOLD. 4 
1 Barcodes of this group are only from European specimens. 5 
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Figure 42. Molecular phylogenetic tree of Hylaeus using the COI gene. Tree made using 
a maximum likelihood model with G+I, and 1000 bootstraps, with the outgroup as 
Andrena milwaukeensis. Numbers on the nodes are the bootstrap value. 
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Figure 43. Molecular phylogenetic tree using COI showing the subtree of the Canadian 
Hylaeus showing subgenus groups with images of genitalia from species that represent 
each subgenera. Tree made using a maximum likelihood model with G+I variance, and a 
bootstrap value of 1000. Subgenera coloured as follows; Red – Prosopis, Dark Blue – 
Cephalylaeus, Green – Metziella, Orange – Spatulariella, Light Blue – Paraprosopis, 
Pink – Hylaeus Genitalia images of representative species for each subgenera as follows; 
Prosopis – Hylaeus affinis, Cephalylaeus – Hylaeus basalis, Metziella – Hylaeus sparsus, 
Spatulariella – Hylaeus hyalinatus, Paraprosopis – Hylaeus coloradensis, Hylaeus – 
Hylaeus annulatus. Numbers on each node represent the bootstrap value. Species with the 
name grayed out and marked with an * are listed as Canadian but no records were found 
during the duration of research 
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