Hylaeus species of the tallgrass prairie and greater midwest 
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Males

1.     
Omalus carinate; malar space 1/3 to ½ as long as broad; clypeal punctures well-defined; introduced species, subgenus Spatulariella; found in urban areas in nTGP/upper Midwest but ranges expanding …………………………………………………….2


Omalus rounded; malar space shorter, at most 1/5 as long as broad, or absent; clypeal punctures usually obscure or indistinct……………………………………..…………3

2.
Malar space ½ as long as broad; pleural punctures uniformly distributed, close but clearly separated by ½ to 1 puncture diameter; scape 2X as long as its maximum width; S8 with a very narrow “stalk”……………………………………………………..…..hyalinatus
Malar space 1/3 as long as broad; pleural punctures confluent to some degree, not uniformly distributed; scape slightly longer, about 2.5 X maximum width; S8 with a broader “stalk”………………………………….…………………………….punctatus
3(1).
Scape greatly enlarged, largely flattened and disc-shaped, broader than long, concealing much of frons except central portion; S2 with a pair of  tumescences (“bumps”), one on either side of midline; S6 apically with abundant dark hamate hairs; length 8mm or more; nTGP ………………………………………………………………..….…..basalis

Scape variable, sometimes enlarged, but usually more stalk-like, never flattened and disc-shaped; S2 flat, without any tumescences; S6 hairs variable, if erect, then not hamate ………………………………………………………………..……………………….4
4(3).
Scape enlarged, narrowly heart-shaped, tapering from broad apex to the narrow base, flattened beneath, about twice as long as broad, usually partly yellow; nTGP 
            ……………………………………………………………………………….annulatus

Note: the recently-introduced H. (Hylaeus) communis might key here, but the yellow facial pattern of communis  is quite different from that of annulatus: the clypeus of communis usually has a large central median mark but is dark on either side, sometimes narrowly so. The clypeus is wholly yellow in H. (H.) annulatus and the scape is  broader with more extensive yellow.

Scape either barrel-shaped or stalk-like, not strongly narrowed from apex to base, color variable.…….…………………………………………………………..………………5
5(4).    Scape barrel-shaped, usually all dark, about twice as long as maximum width; a large shiny, mirror-like oval area above each antennal socket (often partly hidden by scape); T1 with white lateral fasciae; nTGP……………………………………….……verticalis
            Scape usually narrower, more stalk-like, usually 2.5 times as long as broad, or longer, occasionally partly yellow; area above antennal sockets not mirror-like, usually largely dulled with microsculpture, but maybe shiny in part; T1 with or without white lateral fasciae ……………………………………………………………………………….6
6(5).
Fore coxae laterally with a single short spicule, best seen in oblique view; propodeum  

            smooth, shiny, without macrosculpture except on basal half or so; in Midwest largely 

            restricted to mesic and dry-mesic forests and woodlands, rarely found on prairies; 
            Apiaceae oligolege…………………….………………………….....sparsus (Cresson)

Fore coxae simple laterally  (i.e., without a spicule); propodeum usually more extensively sculptured, rarely smooth and shiny on apical half; found in various habitats .............7 

7(6).  
 Face marks above usually turning away from eye margin, curving towards, or partially embracing, antennal bases..................................................................................…….8
Face marks largely remaining in contact with eye margin, if leaving eye margin then not curving towards antennal bases…………………………..........................................10 

8(7).  
Propodeal triangle reticulate with 4-8 deep quadrate depressions; pleural punctures large, distinct; T2 densely and distinctly punctate; pronotal collar, pronotal lobes, antennal scapes and tegulae all marked with ivory-yellow, not the egg-yolk yellow of most other TGP/Midwest species; introduced species found in urban and disturbed habitats throughout TGP and Midwest .......................................leptocephalus Morawitz, in part
Propodeal triangle more finely reticulate, with numerous small depressions; pleural punctures fine, faint, sometimes obscure; T2 punctures faint, often obscure; yellow markings various but not as above................................................................…….......…9
9(8). 
Clypeus (in profile) not evenly convex, but weakly flattened basally; face marks above usually constricted after leaving eye margin, then somewhat lobate above antennal bases; pronotal lobes usually yellow; common, widespread species found in many habitat types throughout TGP and midwest……………………………….... mesillae (Cockerell)

Note: The uncommon Hy. rudbeckiae is very similar and easily mistaken for the very common mesillae; the two species are best separated by differences in S7/S8. Hy. rudbeckiae is largely a species of the western US, and is known in the TGP and Midwest from relatively few collections in the northern and central TGP. Also, an apparently undescribed species from central/northwest MN, known only in the female sex at present, is easily mistaken for mesillae, and presumably the males are similar to mesillae as well – see “Note” under female mesillae.
Clypeus evenly convex in profile, not flattened at base; face marks above tapering acutely after leaving eye margin, barely reaching antennal bases; pronotal lobes usually black; characteristic species of riparian corridors and stream edge, throughout Midwest but unknown from prairies……………………………………..……. fedorica (Cockerell)
            Note: the very rare and poorly understood  Hy. (Hylaeus) saniculae might key here; it is the only Hylaeus 
              male with small  oval depressions between the antennae and the eye margin, about the size of the antennal 
              sockets or larger. The recently-introduced Hy. (Hylaeus) communis may come to this couplet as well, see 
              couplet 4.
10(7).
T1 (and sometimes part of T2) red or orange; posterior face of propodeum coarsely reticulate; wetland and bottomland-associated species..……………….………….11

T1 concolorous with remaining tergites; posterior face of propodeum outside of triangle never coarsely reticulate; in various habitats including wetlands……………………12
11(10).
S3 with a pair of very low weak tumescences (swellings) in basal half, often partly concealed by S2; pronotal collar all black;  TGP and Midwest …………………………………….……….……………..…nelumbonis  (Robertson)

S3 entirely flat throughout; pronotal collar all black as in nelumbonis; central and southern TGP, possibly further north………......nr. nelumbonis (Robertson) (in part)
          
Note: specimens from central Missouri and northeast Iowa are similar to nelumbonis (i.e., they have the pronotal collar all black and the hind tibia basal ½ yellow, distal ½ dark brown to blackish), but lack S3 tumescences, and are less coarsely/densely punctate. They probably represent a separate species. See couplet 10 of female key.
12(10). Scape yellow in part; S3 usually with a pair of low tumescences (small swellings or bumps) medially, best seen in profile, but these are sometimes very reduced and occasionally absent; S7 densely fringed with plumose hairs; face marks usually truncate above; widespread species found in many habitat types..…………....affinis Smith 
 
[Note: some individuals of the introduced Hy. (Paraprosopis) pictipes could cause confusion here, but the S7 lobes of pictipes lack obvious hairs, and the gonocoxites are apically pointed; they are rounded in affinis.]

            Scape usually all dark, without yellow; S3 and S4 flattened, without tumescences; S7 lobes thinly fringed with hairs, or hairs absent or inconspicuous; face marks variable, but sometimes truncate above as in typical affinis……………….....………..……….13
 13(12).Propodeal triangle reticulate with 4-8 deep quadrate reticulae; pleural punctures large, distinct; T2 densely and distinctly punctate; pronotal collar, pronotal lobes, antennal scapes and tegulae all marked with ivory-yellow, not the egg-yolk yellow typical of most other TGP/Midwest species; introduced species found in urban and disturbed habitats …………….................................................................leptocephalus Morawitz, in part

Note: Hy.confluens, a southern/southeastern species that occurs on coastal prairies in LA and  likely 
               TX, would key to this couplet: confluens has a coarsely punctate hypoepimeral area, leptocephalus 
               smoothish with few punctures.
Propodeal triangle much more finely reticulate, with numerous small reticulae; pleural punctures fine, sometimes obscure; T2  punctures faint, tiny, often obscure; yellow markings various but not as above..........................................................…….......……14
14(13).   S7 lobes without hairs or these extremely short…………………………………….15

               S7 lobes with long conspicuous lateral hairs………………………………………..16

15(14).   Scape often yellow all or in part; S7 lobes more-or-less equal in size; introduced  

               species…………………………………………………………….………..pictipes
              Scape all dark; S7 lower lobes much smaller than upper lobes; native species

              ………………………………………………………………………….…floridanus
16(14).
Penis valves with dorsal keels widely separated, space between them nearly equaling width of gonocoxite; T1 relatively shiny, the punctures distinct and about 1-3 punctures widths apart, T1 microsculpture (if evident) less than that on T2; common, widespread 
            species found in many habitat types......................................................................... sp. A
 
Note: there is possibly a name for this species buried in the synonymy of modestus s.l.

Penis valves with dorsal keels quite close together, space between them much less than width of gonocoxite; T1 variable, shiny or dull, punctate or not ……………………17
17(16).
T1 quite shiny, very faintly punctate, punctures widely separated and hardly visible at 
            40X; T2 quite different in appearance, very finely, densely punctured, and much less 
            shiny; mandibles and labrum usually dark; front femur ventral margin all or mostly dark; 
            a common, widespread species found in many habitat types; throughout TGP and 
            Midwest………………………………………………......illinoisensis (Robertson)

[Dark forms of ornatus (not known from the Midwest thus far) will key here but can be separated from illinoisensis by the coarser punctation of the pleura and  scutum of the former.] 
            T1 and T2 similar, both finely, densely punctate, and not shiny; mandibles and labrum                  usually yellow; front femur ventral margin mostly yellowish; throughout TGP and 

            Midwest…………………………………………………………….. modestus Smith       
Note: The rare Hy. saniculae might key here; it is the only Hylaeus male with small oval depressions (about the size of the antennal sockets or larger) between the antennae and the eye margin, and is smaller (3-4mm), than modestus.
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1.      
Omalus carinate; malar space 1/3 to ½ as long as broad; paraocular punctures well-defined; introduced species, found in urban areas in nTGP/upper Midwest but ranges expanding; subgenus Spatulariella ……………….……………………………….2


Omalus rounded; malar space shorter, at most 1/5 as long as broad, or absent; paraocular punctures usually obscure or absent…………………………………………………3

2.
Malar space ½ as long as broad; pleural punctures uniformly distributed, close but clearly separated by ½ to 1 puncture diameter; paraocular punctures more distinct than the clypeal punctures………………….…………………….……………..…..hyalinatus
Malar space shorter, 1/3 as long as broad; pleural punctures confluent to some degree, not uniformly distributed; paraocular punctures and clypeal punctures equally distinct ………….………..……………………….………………….…………….punctatus
3(1). 
Procoxae laterally with a small spicule or short spine…………………………….4

Procoxae laterally without a small spicule or short spine…………………………5

4(3).
Propodeum mostly smooth (without macrosculpture) except for basal portion of dorsal 
            enclosure, which is weakly and irregularly reticulate; T1 lacking lateral fasciae; facial 
            foveae terminating much closer to eye margin than to lateral ocellus; in Midwest largely 

            restricted to mesic and dry-mesic forests and woodlands, rarely found on TGP; 

            Apiaceae oligolege…………………….………………………….....…………sparsus

Propodeum mostly reticulate throughout; T1 with white lateral fasciae; facial foveae terminating about midway between eye margin and lateral ocellus; nTGP …………………………………………………………………….………..verticalis

5(3).
Integument entirely black, without yellow or ivory maculae on face or legs; usually 8mm or greater;  nTGP ………………………..……………………………………basalis
            Note: Hy. saniculae females without maculae will key here but are much smaller than basalis; see couplet 7 below.

Face and legs with some amount of yellow or ivory markings …………………..6 

6(5). 
Pleura with fine, faint or indistinct punctures and T1 margins apicolaterally bare, without small white patches of pubescence (fasciae); posterior face of propodeum confluent with dorsal surface, not separated by a transverse carina; hairs of S6 usually pale in color; small bees, 6mm or less………………….……………………………......................7
            Note: Hy. (Paraprosopis) floridanus will key here because of its small size (4-5mm); T1 is densely finely punctate in floridanus, moreso than in mesillae, fedorica, etc.

Pleura with larger, coarser, closer and more distinct punctures, and/or fasciae usually present on lateral margins of  T1, and/or posterior face of propodeum separated from dorsal surface by a transverse carina, oblique carinae also present; hairs of S6 usually brown, not pale................................................................................................…...8 

7(6). 
Punctation of scutum fairly dense, punctures distinct; face marks usually broad and triangular, usually filling space between margin of clypeus and margin of eye; clypeus usually with a yellow spot or mark (more or less in bottom center of clypeus), pronotal tubercles and tegulae usually with yellow maculae; a common, widespread species found in many habitat types….................................................................mesillae (Cockerell)
Note: H. (Hylaeus) rudbeckiae and H. (Hylaeus) saniculae females will key here but do not appear to be reliably distinguishable from H. mesillae (but see male key). The former two species are apparently confined to the northern half of the TGP and upper Midwest; mesillae is widespread and common thoughout the TGP and Midwest. An apparently undescribed species from northwest MN is similar to mesillae but has abundant erect/suberect fuscous hairs on T4-T6, pleural punctures absent or very nearly so, and the posterior face of the propodeum is smooth, the lateral carinae very distinct.
Punctation of scutum faint, especially anteriorally, punctures indistinct and well-separated; face marks narrow, not triangular, and not filling space between clypeus and eye; clypeus without maculae; pronotal tubercles and tegulae dark, without yellow maculae; characteristic species  of riparian corridors and stream edge ...fedorica (Ckll.)
 8(6). 
Propodeum posteriorally encircled by an irregular carina; central groove of posterior face of propodeum broad, as broad or broader than an ocellus; T1 laterally without fasciae; facial foveae parallel with inner eye margin throughout their length, not diverging above; hairs of S6 pale in color; maculae all ivory-yellow, not the egg-yolk yellow of most other TGP/Midwest species; introduced species found in urban and disturbed habitats ………………………………………………………….......leptocephalus  Morawitz 

Note: Hy.confluens, a southern/southeastern species that occurs on coastal prairies in LA and  likely 
               TX, would key uncomfortably to this couplet (because of very narrow groove on the posterior face of the

               propodeum): confluens has a coarsely punctate hypoepimeral area, leptocephalus smoothish with few 
               punctures. 

Propodeum posteriorally without an irregular encircling carina; central groove of posterior face of propodeum much narrower; T1 laterally usually with whitish fasciae, but this is often inconspicuous; facial foveae parallel with inner eye margin throughout most of their length, but weakly diverging above; hairs of S6 brownish; maculae usually egg-yolk yellow……………………………………………………………………................9
9(8).
T1 (and occasionally parts of T2) largely orange to reddish in color; species usually  associated with wetlands……………...........................................................................10
T1 entirely black; found in many habitat types incl. wetlands (”modestus group”)….11
10(9).
Scutum and mesopleura punctures contiguous, with few narrow intervening flattened spaces; pronotal collar all dark, in rare individuals all or partly yellow ……………………….………….………………………….…nelumbonis  (Robertson)

Scutum and mesopleura punctures very close, and while some are contiguous, most are separated by intervening flattened spaces; pronotal collar all dark, see Notes below ……..…………………………………..……………………...…....nr. nelumbonis 
            Note: Females of a related species Hy. ornatus Mitchell, have the pronotal collar largely bright yellow, the hind tibia yellow on the basal ½, orange-brown on the distal ½, and the scutal punctures slightly smaller and closer together than the pleural punctures. The only Midwest specimen I am aware of is from southern Illinois (2018).
11(9).    Facial fovea terminating midway between eye margin and lateral ocellus, or closer to  

              ocellus………………………………………………………………………..……..12
              Facial fovea terminating closer to eye margin than to lateral ocellus………………13

12(11).   Paraocular maculations truncated below, not reaching mandible; clypeus often 

              maculated……………………………………………………..……….pictipes in part
              Paraocular maculations reaching mandible; clypeus all dark…………..floridanus
13(11).   T1 lateral fasciae absent; propodeal dorsal triangle separated from lateral face by a 
              carina; clypeus often maculated…………………………………………………14

               T1 lateral fascia present; propodeal dorsal triangle confluent with lateral face, not 

                separated from lateral face by a carina; clypeus dark...........................................15
14(13).   Propodeal enclosure rugose-reticulate; nTGP………………………..…annulatus

   Propodeal enclosure striate; introduced species in northeast North America

   ………………………………………………………………….pictipes in part
15(13).
T1 shiny with fine, scattered punctures, contrasting with the slightly more dull, and 

            usually more finely and closely punctate surface of T2….….illinoisensis and sp. A
Note: occasional females of ornatus may have T1 largely dark but can be separated from the “modestus-group”by the coarser punctation of the pleura and scutum; the four TGP/Midwestern spp. in the modestus-group have  the anterior scutum closely and densely punctate but the punctures are fine, distinct and separated; in ornatus the anterior scutum is roughened-punctate, the punctures coarser, and the pleural punctures are larger and coarser as well.  
           T1 and T2 both relatively dull, similar in appearance and punctation

…………………………………………………………………...affinis and modestus
end
