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Summary. Two new genera are described for three species in the “red” group of the
North American eumenine wasps from the genus Odynerus Latreille, 1802: Bohartodynerus
Fateryga, gen. n. for O. margaretellus Rohwer, 1915 (type species) and O. cinnabarinus
Bohart, 1939, and Parkerodynerus Fateryga, gen. n. (type species O. erythrogaster Bohart,
1939). Bohartodynerus cinnabarinus comb. n. is newly recorded from Nevada and New
Mexico and B. margaretellus comb. n. from California, New Mexico, Utah, and Wyoming.
Bionomics of the species included to these genera are summarized. Nectar robbing is reported
for wasps in the genus Bohartodynerus at flowers of Astragalus spp. (Fabaceae), Penstemon
sp. (Plantaginaceae), and Calylophus sp. (Onagraceae). It is speculated that nectar is used by
them to bond the gravel during the construction of the closing plug of the nest. Parkerodynerus
erythrogaster comb. n. apparently does not use liquid for the nest construction. Bionomics of
other genera in the Odynerus group of the tribe Odynerini s. str. are discussed. Neither
Bohartodynerus nor Parkerodynerus can be treated as members of the genus Odynerus
according to their ethology, and the differences between these two newly described taxa are
also enough to recognize them as separate genera. A cocoon of P. erythrogaster is described
in detail; it has a sandwich-like structure with two layers of silk strands and a layer of sand
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in-between. Similar structure is found in the cocoons of other genera in the Odynerus group
but only at the free part of the cocoon instead over its whole surface; that was overlooked
during the previous studies of those genera.

Key words: Odynerus, taxonomy, distribution, nesting habits, nectar robbing, cocooning
behavior, Nearctic region.

A. B. @artepbira. /Ipa HOBbIX HeapKkTHYecKUX poaa Tpudbl Odynerini
S. Str., BblleJIeHHbIe HA OCHOBAaHHM OUOJIOTMH U MOP(OJIOruy, ¢ 3aMevYaHueM
no KokoHaMm oc-3BMeHUH (Hymenoptera: Vespidae: Eumeninae) // lanbHe-
BOCTO4YHBIH 3HTOMOJIOT. 2021. N 427. C. 1-19.

Pe3tome. Omucano Ba HOBBIX poJa ISl TPEX CEBEPOAMEPHKAHCKUX BUJIOB W3 TPYIIIBI
«KpacHbIX» oc-3BMeHHUH u3 poxa Odynerus Latreille, 1802: pox Bohartodynerus Fateryga,
gen. n. w1 O. margaretellus Rohwer, 1915 (tunoBoii Bun) u O. cinnabarinus Bohart, 1939
u Parkerodynerus Fateryga, gen. n. (turoBoii Bun O. erythrogaster Bohart, 1939). Boharto-
dynerus cinnabarinus comb. n. npuBoautcs Buepssie ans Hesagsl u Heto Mexuko; B. mar-
garetellus comb. n. — s Kamupopraun, Heio Mexuxko, IOt n Baifomunra. O6o6mena
Ouosoryst BUOB, BKIIOYEHHBIX B 3TH poxbl. [l oc pona Bohartodynerus coo0IaroTes cirydan
BOPOBCTBA HEKTapa Ha nBeTkax Astragalus spp. (Fabaceae), Penstemon sp. (Plantaginaceae)
u Calylophus sp. (Onagraceae). [Ipenmnomnaraercsi, 4T0 HEKTap UCIOIB3YETCSI UMH JUIS CKPETI-
JEHHSI MEJKUX KaMEIIKOB IPH CTPOUTENbCTBE KOHEUHOH mnpoOku ruespa. Parkerodynerus
erythrogaster comb. n., I0-BUAUMOMY, HE MCIIOJIB3YeT JKUAKOCTD JUI CTPOMTENBCTBA THE3-
nma. Obcyxnaercss Ouonorust apyrux ponoB TpuOsl Odynerini s. str. u3 rpymmsl Odynerus.
CoriacHO 3TONOTHYECKUM TpHU3HAKaM, HU Bohartodynerus, uan Parkerodynerus He MOTyT
paccMaTpuBaThCs B cocTaBe pona Odynerus; pasindus MeXIy AByMsl ONMHCaHHBIMH TaKCO-
HaMH{ TaKKe JOCTATOYHBI JUIL TOTO, YTOOBI NPH3HABATH MX CAMOCTOSTEIBHBIMH POJAMU.
Tlonpo6Ho ommcan KOKoH P. erythrogaster, IMEIOINKA CTPOCHNE, TOJJOOHOE CAaHJBUYY: JBa
CJIOSI ILISJIKOBBIX HUTEH U CJI0H Necka Mexxay HUMU. CXOHOe CTpOeHHE KOKOHA 0OHAPYIKEHO
TaKXKe y OpYrux poaoB u3 rpynnsl Odynerus, HO TOIBKO B CBOOOAHON 4acTH KOKOHA, a HE 0
BCeil ero NOBEpPXHOCTH; AaHHas OCOOCHHOCTh OblIa YIyIIEHa B XO/€ MPEIbILYIINX UCCIIeO-
BaHUH 3TUX POJOB.

INTRODUCTION

Bohart (1939) revised the genus Odynerus Latreille, 1802 (as the subgenus Odynerus
s. str.) in North America with five species included: O. aldrichi Fox, 1892, O. dilectus de
Saussure, 1870, O. erythrogaster Bohart, 1939, O. margaretellus Rohwer, 1915, and O.
cinnabarinus Bohart, 1939. The first species was later moved by him to a genus Pseudepipona
de Saussure, 1856, as P. herrichii aldrichi (Fox, 1892) (Bohart, 1951), which is phylogene-
tically distant (Bank et al., 2017; Piekarski et al., 2018), while four others were treated as
members of the genus Odynerus (subgenus Odynerus s. str.) till present. Among them, O.
dilectus is closely related to the type species of the genus, Palaearctic O. (Odynerus) spinipes
(Linnaeus, 1758), and has similar bionomics. Females of O. dilectus nest in the ground where
they excavate burrows with the aid of water; the nest entrance is surmounted by a mud turret
(= chimney); the provision is free-living curculionid larvae (Bohart et al., 1982; Schaber,
1985). Three remaining species represent a complex of “red” wasps with remarkable habitus
(Figs 1, 21-23). They are quite different from both O. dilectus and all the numerous Palaearctic
members of the genus by both morphology and bionomics. The nesting of two species in this
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“red” complex was studied in detail by Parker (1984). According to him, they use pre-
existing cavities in twigs, do not use water, and do not construct entrance turrets; their
provision is lepidopteran larvae (caterpillars).

At the same time, Bliithgen (1938a, 1938b, 1939, 1941), working with the Palaearctic
eumenine wasps, was remarkably more “splitting” than Bohart. He segregated from the genus
Odynerus (as Hoplomerus Agassiz, 1846) several subgenera (Monoplomerus Bliithgen, 1941
and Spinicoxa Bliithgen, 1938) and separate genera (Gymnomerus Bliithgen, 1938, Paragy-
mnomerus Bliithgen, 1938, Paravespa Radoszkowski, 1886, and Tropidodynerus Bliithgen,
1939). At least a half of these names (Spinicoxa, Gymnomerus, and Paragymnomerus) were
treated as synonyms of Odynerus by Bohart (1951). Parker (1966), revising another genus
Leptochilus de Saussure, 1853, generally criticized the “splitting” generic system accepted by
Bliithgen for the eumenine wasps at all, but at the same time he was first who suggested the
artificiality of the genus Odynerus in its treatment by Bohart (1951). He wrote: “To illustrate
one of many instances of the generic confusion, one should examine the 4 Nearctic species
that are placed in Odynerus. When these species are critically examined, it is found that they
form 2 natural groups which are easily separated by morphological and biological
differences” (Parker, 1966: 156).

Working with the collection of the Federal Scientific Center of the East Asia Terrestrial
Biodiversity of the Far East Branch of the Russian Academy of Sciences, Vladivostok, Russia
[FSCV] in 2019, I found two specimens of O. erythrogaster reared by Parker, with their
cocoons pinned under them. Studying these cocoons with an attempt to receive some more
information than Parker (1984) published; I also paid an attention to the morphology of the
wasps themselves and found that they significantly differed from both typical Odynerus and
two other species in the “red” complex. Therefore, this complex proved to require a further
subdivision. The purpose of the present study is to propose a new generic classification of the
North American species hitherto included to the “red” complex of Odynerus and to
summarize their distribution and bionomics. In addition, I am taking this opportunity to
comment my previous incomplete (and partially incorrect) descriptions of the cocoons of
some species in the related genera Tropidodynerus (Fateryga, 2009), Gymnomerus (Fateryga,
2012), Odynerus (Fateryga, 2013), Paravespa (Fateryga & Ivanov, 2013), and
Paragymnomerus (Fateryga, 2018).

MATERIAL AND METHODS

Specimens of the studied complex of wasps were examined in FSCV as well as in the
collection of the California Department of Food and Agriculture, Sacramento, USA [CDFA]
via high quality photos kindly provided by Kevin A. Williams. Specimens of other related
genera were examined in the research collection of the author and partly in FSCV.

Photographs were taken in FSCV with an Olympus DP74 digital camera attached to an
Olympus SZX16 stereomicroscope. Multifocus-images were created from stacks of pho-
tographs using Helicon Focus 6 Pro software. Final illustrations were postprocessed for
sharpness, contrast, and brightness using Adobe Photoshop CS2 software. Male genitalia
were extracted after re-softening the specimens and were then boiled in 10% NaOH for
5 min. After that, they were rinsed in 80% ethanol and only then stored and studied in
glycerin. The drawings were made on graph paper with the aid of an ocular square grid; final
drawings were made by outlining the draft drawings. SEM micrographs of the cocoons were
taken using a Hitachi SE3500 Scanning Electron Microscope. The cocoon fragments were
not critical-point dried; they were simply mounted on stubs and coated with gold and
palladium.



Figs 1-6. Bohartodynerus margaretellus (Rohwer, 1915): 1-4 — female (1 — habitus,
lateral view; 2 — head, frontal view; 3 — head, dorsal view, arrow indicates a cephalic fovea; 4
— pronotum and scutum); 5, 6 — male (5 — head, frontal view; 6 — mid leg beneath). Photos by
K.A. Williams.



The morphological terminology is based on Yamane (1990). Distribution of the species
is listed according to Krombein (1979), with some additions reported by Parker (1984), and
according to the material examined and the data from the BugGuide web-site (https://
bugguide. net/). Hitherto unpublished records are marked with an asterisk (*).

It is worthy to clarify the terminology dealing with the classification of the eumenine wasps
due to the differences between the traditional (Carpenter, 1982; Hermes et al., 2014) and the
molecular (Bank et al., 2017; Piekarski et al., 2018) phylogenetic approaches. Hermes et al.
(2014) subdivided the subfamily Eumeninae to three tribes: Zethini, Eumenini, and Odynerini.
Molecular data (Bank et al., 2017; Piekarski et al., 2018) suggested recognizing Zethini
sensu Hermes ef al. (2014) as two separate subfamilies: Raphiglossinae and Zethinae.
Furthermore, the tribe Odynerini sensu Hermes et al. (2014) proved to be paraphyletic to
Eumenini according to Bank et al. (2017) and Piekarski ef al. (2018) who revealed that the
“molecular” Eumeninae (without Zethinae and Raphiglossinae) consisted of five main
clades. Therefore, to avoid confusion, I propose using the following terms: Eumeninae s. L.
(Eumeninae sensu Carpenter, 1982 and Hermes et al., 2014), Eumeninae s. str. (Eumeninae
sensu Bank ef al., 2017 and Piekarski et al., 2018), Odynerini s. I. (Odynerini sensu Hermes
et al., 2014), and Odynerini s. str. (one of the five “molecular” clades of Eumeninae s. str.
containing the genus Odynerus).

Members of Odynerini s. str. are characterized, first of all, by a small, posteriorly rounded
tegula that is considered as apomorphic state (Carpenter & Cumming, 1985). There are two
main artificial groups of Odynerini s. str.: the Odynerus group (genera with four labial palpo-
meres) and the Pterocheilus group (genera with three labial palpomeres). The former group is
apparently paraphylectic to the latter one while the latter group is probably polyphyletic. The
Odynerus group contains the genera Odynerus, Gymnomerus, Paragymnomerus,
Paravespa, and Tropidodynerus. The Pterocheilus group contains the genera Pterocheilus
Klug, 1805, Aethiopicodynerus Gusenleitner, 1997, Cephalochilus Bliithgen, 1939, Hemi-
pterochilus Ferton, 1909, Megapterocheilus Bohart, 1940, Micropterocheilus Bohart, 1940,
Onchopterocheilus Bohart, 1940, Onychopterocheilus Bliithgen, 1955, and probably
Pseudochilus de Saussure, 1856 (the latter one was not examined by the author). The genus
Pteromenes Giordani Soika, 1960 apparently does not belong to Odynerini s. str. and
possesses a similar tegula due to a homoplasy. At the same time, according to Bank et al.
(2017), the clade of Odynerus contains also some little-known genera with the tegula emar-
ginate adjoining the parategula (plesiomorphic state according to Carpenter & Cumming,
1985), such as Pseudoleptochilus Bliithgen, 1938 and Pseudosymmorphus Bliithgen, 1938
(both were not examined by the author), which are sister to all the remaining genera (i. e., the
Odynerus and Pterocheilus groups) in this clade.

TAXONOMY

Genus Bohartodynerus Fateryga, gen. n.
http://zoobank.org/Nomenclatural Acts/84A450D8-4E9B-4B62-934E-8FC1C5BC1CEF

Type species: Odynerus margaretellus Rohwer, 1915, here designated.

DIAGNOSIS. The new genus belongs to the Odynerus group of Odynerini s. str. It can
be distinguished from the genus Odynerus by a narrow apical margin of the clypeus (Figs 2,
5) with acute lateral teeth in both sexes (broad margin in both sexes with rounded teeth in
the female in Odynerus, Figs 13, 16, 17), the absence of distinct pronotal foveae and the
pronotal carina (both present in Odynerus), sharply impressed notauli and distinct parapsidal
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lines (Fig. 4) (both absent in Odynerus, Fig. 14, but present also in Paravespa), the tegula
with a small but evident inner posterior angle where it adjoins the scutum (completely rounded
posteriorly in Odynerus, Fig. 15), the presence of an epicnemial carina (absent in Odynerus),
a dense short pilosity of the posterior sterna in the male (absent in Odynerus but present in
Tropidodynerus and some Paragymnomerus), and a broad, greatly expanded and truncate apex
of the male aedeagus (Bohart, 1939: 79, fig. 3) (present also in Paravespa, Fig. 7). Furthermore,
males of Odynerus have either a projection on the gena behind the mandible or on the mid
coxa (subgenus Spinicoxa, Figs 16, 19), or an extraordinarily notched mid femur (subgenus
Odynerus s. str., Fig. 20), or a sharp edge of the fore femur beneath (subgenus Monoplomerus).
Male genitalia of Odynerus (Fig. 18) are also very different from Bohartodynerus gen. n.; the
shape of the aedeagus in Gymnomerus (Fig. 9) is rather similar to that in Odynerus (Fig. 8),
while it is also distinctly different in Paragymnomerus (Fig. 10) and Tropidodynerus (Fig.
11).

Figs 7-12. Aedeagus, dorsal view: 7 — Paravespa (Paravespa) quadricolor (Morawitz,
1885); 8 — Odynerus (Odynerus) spinipes (Linnaeus, 1758); 9 — Gymnomerus laevipes
(Shuckard, 1837); 10 — Paragymnomerus signaticollis (Morawitz, 1888); 11 — Tropidodynerus
(Tropidodynerus) interruptus (Brullé, 1832); 12 — Parkerodynerus erythrogaster (Bohart,
1939).

DESCRIPTION. Female. Head about 1.2 as wide as long in frontal view; clypeus about
1.2 as wide as long, with shallow apical emargination as wide as distance between antennal
foveae, apical teeth acute (Fig. 2). Mandible without notch. Proboscis short, not reaches mid
coxae. Maxillar palpi with 6 articles; labial palpi with 4 articles. Vertex longer than upper
portion of compound eye in dorsal view; cephalic foveae small and shallow or indistinct,
separated by distance somewhat larger than that between lateral ocelli (Fig. 3). Anterior face
of pronotum without distinct foveae; pronotal carina absent; pronotum beneath without acute
angle anteriorly. Notauli sharply impressed, running entire length of scutum; parapsidal lines
present on distal 2/3 of scutum; scutum evenly punctured (Fig. 4). Tegula small, nearly rounded
posteriorly but with evident inner posterior angle where it adjoins scutum; parategula very
small. Epicnemial carina present. Scutellum convex; axillary fossa deep. Metanotum rounded
posteriorly. Propodeal shelf not developed. Propodeal concavity rather flat, its lateral borders
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rounded. Propodeal valvula entire. Second submarginal cell of fore wing not petiolate, with
acute basal angle. Parastigma shorter than pterostigma. Tergum 1 hardly petiolate, without
transverse carina at summit and without apical furrow. All metasomal terga without apical
lamellae. Sternum 2 without distinct basomedian longitudinal sulcus. Black wasps with
reddish pattern and erect, long, mostly dark pilosity (Fig. 1).

Figs 13-20. Odynerus spp.: 13—15 — O. (Odynerus) spinipes (Linnaeus, 1758), female
(13 — clypeus; 14 — pronotum and mesonotum; 15 — tegula); 16, 19 — O. (Spinicoxa) renifo-
rmis (Gmelin, 1790), male (16 — clypeus, arrow indicates a genal projection; 19 — mid leg
beneath); 17 — O. (O.). dilectus de Saussure, 1870, male, clypeus; 18, 20 — O. spinipes, male
(18 — genitalia, dorsal view; 20 — mid leg beneath). Photos by M.Yu. Proshchalykin.

Male. Resembles female but clypeus with deeper apical emargination and covered with
pale appressed setae besides erect dark pilosity (Fig. 5). Gena without projection behind
mandible. Antenna with flagellomere 10 much shorter than flagellomere 11; apex of antenna
forming hook (Bohart, 1939: 79, fig. 11) or loose coiling. Fore femur beneath without sharp
edge. Mid leg with neither projection on coxa nor any unusual structures on femur (Fig. 6).
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Sterna 3—6 with dense short pale pilosity. Aedeagus very broad, greatly expanded and truncate
apically (Bohart, 1939: 79, fig. 3).

ETYMOLOGY. The new genus-group name is dedicated to Richard M. Bohart (1913—
2007), a famous entomologist, for his significant contributions to the taxonomy and syste-
matics of the American eumenine wasps. The gender is masculine.

SPECIES INCLUDED. Bohartodynerus cinnabarinus (Bohart, 1939), comb. n. and
B. margaretellus (Rohwer, 1915), comb. n.

DISTRIBUTION. Nearctic region (USA).

Bohartodynerus cinnabarinus (Bohart, 1939), comb. n.
Figs 21, 22

Odynerus cinnabarinus Bohart, 1939: 83-84, Q@ & (type locality: “Beaver Creek Hills,
Beaver County, Utah” [USA]), holotype, &, in the collection of the California Academy of
Sciences, San Francisco, USA.

DISTRIBUTION. USA (Arizona, California, *Nevada, *New Mexico, Texas, Utah).

REMARKS. No material was examined. The records from Nevada and New Mexico are
added according to the BugGuide web-site (e. g., https://bugguide.net/node/view/1296202
and https://bugguide.net/node/view/256663).

Figs 21-22. A male of Bohartodynerus cinnabarinus (Bohart, 1939) robbing nectar from
a flower of Penstemon sp. (probably P. alamosensis Pennell & G.T. Nisbet) through a hole
gnawed out by itself with the mandibles in the corolla tube. Photos by R.D. Barber from the
BugGuide web-site (https://bugguide.net/node/view/256663 and https://bugguide.net/node/
view/ 256665), distributed under the terms of the Creative Commons BY-ND-NC 1.0 license
(https://creativecommons.org/licenses/by-nd-nc/1.0/).

BIONOMICS. Parker (1984) reported a nest of this species made in a side hole drilled in
a pithy stem (the hole were slightly widened and lengthened by the female wasp). He also
speculated that the species may nest in stone caverns. The described nest had a single cell
sealed with the closing plug which “consisted of several large sand grains that were held in
place by smaller pieces and liquid substance” (Parker, 1984: 524). Fateryga & Podunay (2018)
supposed that this liquid substance was actually nectar. Indeed, the described closing plug
appears similar to that of Alastor (Alastor) mocsaryi (André, 1884), a species which proved
to use nectar for the nest construction (Fateryga & Podunay, 2018). It was also speculated
that the use of nectar is correlated with its robbing from the flowers by gnawing holes in the
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perianth (Fateryga et al., 2020). Bohartodynerus cinnabarinus is a common nectar robber. It
is known gnawing the holes in calyces of Astragalus holmgreniorum Barneby (Fabaceae)
(Barlow & Pavlik, 2017) and corollas of Penstemon sp. (Plantaginaceae) (Figs 21, 22). There
is also a photo of apparently this species robbing nectar from a calyx tube of a flower of
Calylophus sp. (Onagraceae). (https://www.inaturalist.org/observations/26950910).

Provision of B. cinnabarinus is lepidopteran caterpillars (Parker, 1984). Parker also
reported that the cocoon of this species “was similar to that of O. erythrogaster (sand and
silk)” (Parker, 1984: 523), which will be described below.

Bohartodynerus margaretellus (Rohwer, 1915), comb. n.
Figs 1-6

Odynerus margaretellus Rohwer, 1915: 242-243, Q@ & (type locality: “Troublesome,
Colorado” [USA]), holotype, @ (no. 18526), in the collection of the Smithsonian
National Museum of Natural History, Washington, D.C., USA.

MATERIAL EXAMINED. USA: California: Inyo County, Sierra Nevada Mountains,
Coyote Ridge, 10 300-11 200", 11.VII 1981, 1 9, leg. G. Giuliani [CDFA]. Utah: Tooele
County, 4 Mi NE Camel Back Mountain, on Astragalus sp., 26.IV 1954, 1 9, leg. J. Eastin
[CDFA]. Wyoming: Sweetwater County, Covey’s Little America, 7.VI 1955, 1 &, leg. G.E.
Bohart [CDFA]. Washington: Yakima County, N Yakima, 27.V 1903, 1 @, leg. E. Jenne
[FSCV].

DISTRIBUTION. USA (*California, Colorado, *New Mexico, Oregon, *Utah,
*Wyoming, Washington).

REMARKS. The record from New Mexico is added according to the BugGuide web-site
(https://bugguide.net/node/view/1516898).

BIONOMICS. Apparently, there are no published data on the bionomics of B. marga-
retellus. The record of a female on Astragalus sp. allows speculating that it is also a nectar-
robbing species, similarly to B. cinnabarinus (since all species of this plant genus have a long
calyx tube and thus nectar is located much deeper than the length of the proboscis of the most
eumenine wasps).

Genus Parkerodynerus Fateryga, gen. n.

http://zoobank.org/Nomenclatural Acts/87229E9E-360A-49EC-9DD2-C9070C9101CA
Type species: Odynerus erythrogaster Bohart, 1939, here designated.

DIAGNOSIS. The new genus is closely related to Bohartodynerus gen. n. and can be
also distinguished from the genus Odynerus by a narrow apical margin of the clypeus, the
absence of distinct pronotal foveae, sharply impressed notauli and distinct parapsidal lines,
the tegula with a small but evident inner posterior angle where it adjoins the scutum, a dense
short pilosity of the posterior sterna in the male, a different structure of the male genitalia,
and a reddish pattern. At the same time, Parkerodynerus gen. nov. differs from Bohartody-
nerus gen. n. by the truncate apical margin of the clypeus with rectangular lateral teeth in the
female (Fig. 24), a larger flagellomere 11 in the male (Fig. 29), very large and deep cephalic
foveae, separated by a distance significantly smaller than that between lateral ocelli in the
female (Fig. 25), the pronotal carina, which is strongly developed and forming large acute
angles at the anterolateral corners of the pronotum (Fig. 26), the absence of a distinct epi-
cnemial carina, the presence of a sharp sub-basal carina bordering shallow concavity at the
base of the mid femur in the male, the presence of a distinct basomedian longitudinal sulcus
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Figs 23-31. Parkerodynerus erythrogaster (Bohart, 1939): 23-27 — female (23 — habitus,
lateral view; 24 — clypeus; 25 — head, frontal view, arrow indicates a cephalic fovea; 26 —
pronotum and mesonotum; 27 — tegula, arrow indicates the inner posterior angle); 28-31 —
male (28 — clypeus; 29 — apex of antenna; 30 — mid leg beneath, arrow indicates the basal
concavity; 31 — genitalia, dorsal view). Photos by M.Yu. Proshchalykin.
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on the sternum 2, and a narrower aedeagus, which is rounded apically in the male (Fig. 12).
The new genus is also somewhat similar to Gymnomerus due to its relatively slender body
form and the structure of the pronotum but the latter taxon has the clypeus widely and deeply
emarginate, mandible with a notch in both sexes, small and shallow cephalic foveae in the
female, mid femur without a basal concavity in the male, the male posterior sterna without
dense short pilosity, and different genitalia, particularly the aedeagus (Fig. 9).

DESCRIPTION. Female. Head about 1.1 as wide as long in frontal view; clypeus about
1.2 as wide as long, with apical truncation as wide as distance between antennal foveae, apical
teeth rectangular (Fig. 24). Mandible without notch. Proboscis short, not reaches mid coxae.
Maxillar palpi with 6 articles; labial palpi with 4 articles. Vertex approximately as long as
upper portion of compound eye in dorsal view; cephalic foveae large and deep, separated by
distance significantly smaller than that between lateral ocelli (Fig. 25). Anterior face of pro-
notum without distinct foveae; pronotal carina strongly developed, forming large acute angles at
anterolateral corners of pronotum; pronotum beneath without acute angle anteriorly. Notauli
sharply impressed, running entire length of scutum; parapsidal lines present on distal 2/3 of
scutum; scutum evenly punctured (Fig. 26). Tegula small, nearly rounded posteriorly but
with evident inner posterior angle where it adjoins scutum (Fig. 27); parategula very small.
Epicnemial carina indistinct. Scutellum rather flat; axillary fossa deep. Metanotum rounded
posteriorly. Propodeal shelf not developed. Propodeal concavity rather flat, its lateral borders
rounded. Propodeal valvula entire. Second submarginal cell of fore wing not petiolate, with
acute basal angle. Parastigma shorter than pterostigma. Tergum 1 hardly petiolate, without
transverse carina at summit and without apical furrow. All metasomal terga without apical
lamellae. Sternum 2 with distinct basomedian longitudinal sulcus. Black wasps with reddish
pattern and mostly dark pilosity (Fig. 23).

Male. Resembles female but clypeus as wide as long, with apical emargination and acute
apical teeth; clypeus covered with pale appressed setae besides erect dark pilosity (Fig. 28).
Gena without projection behind mandible. Antenna with flagellomere 10 not much shorter
than flagellomere 11; apex of antenna forming loose coiling (Fig. 29). Fore femur beneath
without sharp edge. Mid coxa without projection; mid femur with sharp sub-basal carina
bordering shallow concavity (Fig. 30). Sterna 3—6 with dense short pale pilosity. Genitalia as
in Fig. 31. Aedeagus not very broad, rounded apically (Fig. 12).

ETYMOLOGY. The new genus-group name is dedicated to Frank D. Parker, an outstan-
ding entomologist, for his significant contributions to the taxonomy and bionomics of the
American eumenine wasps, including the bionomics of the species in this new genus. The
gender is masculine.

SPECIES INCLUDED. Parkerodynerus erythrogaster (Bohart, 1939), comb. n. only.

DISTRIBUTION. Nearctic region (USA, Mexico).

Parkerodynerus erythrogaster (Bohart, 1939), comb. n.

Figs 12,23-31

Monobia bicolor Provancher, 1888: 420-421, Q (type locality: “Anaheim” [USA: Califor-
nia]), holotype, @, in the collection of the Smithsonian National Museum of Natural
History, Washington, D.C., USA. Junior secondary homonym in the genus Odynerus
Latreille, 1802, nec de Saussure, 1855.

Odynerus erythrogaster Bohart, 1939: 81-82, replacement name for Odynerus bicolor (Pro-
vancher, 1888).

MATERIAL EXAMINED. USA: California: San Bernardino County, Redlands, 1 &,
leg. F.R. Cole, ex coll. K.W. Cooper [FSCV]; San Diego County, Borrego Valley, Palm
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Canyon, 1 @ (boring no. 2574B), 1 & (boring no. 2565A), leg. F.D. Parker [FSCV]; Inyo
County, Big Pine Creek, 7500’, 20.VI 1942, 1 &, leg. R.M. Bohart [CDFA]; Napa County,
Samuel Spring, 13.V 1954, 1 9, leg. R.M. Bohart [CDFA]; Los Angeles County, Tanbark
Flat, 25.VI 1958, 1 @, leg. R M. Bohart [CDFA]; Santa Barbara County, Sunset Valley,
16.VI 1982, 2 9, leg. AJ. Gilbert [CDFA].

DISTRIBUTION. USA (Arizona, California), Mexico (Baja California).

REMARKS. The name Monobia bicolor being junior secondary homonym replaced
before 1961 is permanently invalid (Art. 59.3 of ICZN, 1999).

BIONOMICS. Bohart (1951) was first who reported the nesting of this species in elder-
berry twigs (Sambucus spp.) while Parker & Bohart (1968) reported it utilizing pre-existing
cavities of trap nests, but only Parker (1984) described the nests in detail. He studied a total
of 207 nests; all of them were constructed in artificial borings in elderberry and raspberry
(Rubus spp.) canes inserted vertically into the ground. The borings were of different diameters:
3 mm, 6 mm, and 9 mm; the narrow borings were widened and often lengthened by the female
wasps, the medium borings were only lengthened but not widened, and the broad ones were
not modified. The nests contained from 1 to 11 cells (mean values in different boring diameters
were from 2.9 to 3.6) provisioned with gelechiid caterpillars. The partitions between the cells
were made of packed sand while the closing plug was made of packed sand too but in some
nests it contained also bits of debris. Apparently, the wasps did not use any liquid while con-
structed both the cell partitions and the closing plug.

Figs 32-33. Cocoons of Odynerini s. str.: 32 — Parkerodynerus erythrogaster (Bohart,
1939), a whole cocoon with the opening made by the emerged wasp; 33 — Paravespa rex
(von Schulthess, 1924), a dissected cocoon with some clayish substrate remaining laterally
and at the bottom of the cell, arrow indicates the free part having a sandwich-like structure.

Parker (1984) described the cocoon of P. erythrogaster, which I also had an opportunity
to study (Fig. 32). He paid an attention to the fact that this cocoon differed principally from
the cocoons of most other representatives of the eumenine wasps, which constructed cocoons
merely by lining the cell walls with silk. In the case of P. erythrogaster, the larva started
cocooning with making a bag-like case of silk that was not firmly attached to the cell walls.
Then, it removed pieces of sand from the partition above the cell and used them to line the
inside of the case. After that, the larva finished the inside of the cocoon by depositing the
inner layer of silk over the sand particles. Dissection of a complete cocoon of P. erythrogas-
ter confirmed its sandwich-like structure (Fig. 34) described by Parker (1984). The outer layer,
looked from the outside like a whitish cobweb (Fig. 32), consisted of a chaotic interweaving
of silk strands (Fig. 35). The thickest middle layer was represented by sand particles (Fig.
34). The thinnest inner layer consisted of mostly broad strands and presumably airtight films
of silk, with an inclusion of some sand microparticles, apparently penetrating there from the
middle layer (Fig. 36).
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Parker (1984) also reported that the species was univoltine and hybernating at the prepupal
stage; the sex ratio was female-biased (1.2: 1). He also provided data on the nest associates:
predators and brood parasites. An unusual feature was a low immature mortality: about 22%
(14.8% due to the nest associates and 7.1% due to unknown reasons).

Figs 34-39. Cocoons of Odynerini s. str.: 34-36 — Parkerodynerus erythrogaster
(Bohart, 1939) (34 — dissection of a lateral part; 35 — detached outer layer from the inside; 36
— inner layer from the inside); 37-39 — Odynerus (Odynerus) spinipes (Linnaeus, 1758) (37 —
dissection of a free part; 38 — dissection of a lateral part with some clayish substrate forming
the middle layer; 39 — inner layer from the inside). Arrows indicate the inner layer; figure
parentheses indicate the outer layer.
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DISCUSSION

There are no doubts that either Bohartodynerus or Parkerodynerus cannot be merged into
the genus Odynerus. They are even more different from Odynerus than some Palaearctic genera
(first of all, Gymnomerus) which have been already separated from it by Bliithgen (1938a,
1938b, 1939, 1941). Another question can be arisen: why Bohartodynerus and Parkerodynerus
were described above as two genera instead of a single genus for all the members of the “red”
complex? The answer is that there are no strong evidences of their sister phylogenetic rela-
tionships. As was stated above, Bohartodynerus and Parkerodynerus share the following
characters which distinguish both genera from Odynerus: a narrow apical margin of the
clypeus, the absence of distinct pronotal foveae, sharply impressed notauli and distinct
parapsidal lines, the tegula with a small but evident inner posterior angle where it adjoins the
scutum, a dense short pilosity of the posterior sterna in the male, and a reddish pattern. Most of
these characters are of plesiomorhic state (such as sharply impressed notauli or the tegula
shape, Carpenter & Cumming, 1985) or cannot be considered as apomorphic without doubts
(such as clypeal shape or body coloration). The only possible clear synapomorphy is a dense
short pilosity of the posterior sterna in the male but it is also arizen independently in
Paragymnomerus and Tropidodynerus, as well as several representatives of the Pterocheilus
group. As for the similar color pattern of the two newly described genera, it is not surprising
since it can be merely a case of the Miillerian mimicry that is rather common in the eumenine
wasps (Garcete-Barrett, 2014; Selis, 2020).

Therefore, I prefer to recognize Bohartodynerus and Parkerodynerus as two separate
genera until they are studied phylogenetically (preferably involving molecular data) despite
the opinion that the “proliferation of genera is merely the sort of extreme splitting” (Carpenter
& Garcete-Barrett, 2002: 52). If further studies will show their sister position, they can be
treated as subgenera of a single genus. The differences between Bohartodynerus and Parke-
rodynerus are, however, at least not less than those between Odynerus and Gymnomerus. In
both pairs of these genera there are differences in the female clypeus and cephalic foveae, as
well as the male legs and genitalia (they are, however, quite similar in Odynerus and Gymno-
merus, while very different in Bohartodynerus and Parkerodynerus). Unfortunately I did not
have a chance to examine the genitalia of Bohartodynerus but the drawing in Bohart (1939:
79, fig. 3) allows to consider them different enough from those of both Odynerus and Par-
kerodynerus.

Different kinds of cephalic foveae and distinct notauli are also present in the genus Sym-
morphus Wesmael, 1836 (Cumming, 1989) but it is hardly possible that the latter one is
closely related to Bohartodynerus and Parkerodynerus. It rather means that both groups
(Symmorphus and the “red” complex of two newly described genera) are generalized (posses
a significant number of plesiomorhic characters) that is confirmed by the basal phylogenetic
position of Symmorphus within its clade on the “molecular” cladograms (Bank et al., 2017,
Piekarski et al., 2018).

It is worthy to mention, that each genus in the Odynerus group of the tribe Odynerini
s. str. has their peculiar nesting bionomics and there are no genera sharing all the main
behavioral characters of the females (Table 1). At the same time, species within each genus
have very similar bionomics; they differ mainly in the ecological preferences of a certain
type of landscape or a certain species of prey within the given prey group, as well as in the
minor details of the nest parameters. This is true for several species of Odynerus, which were
studied bionomically (e. g., Miotk, 1979; Bohart et al., 1982; Schaber, 1985; Haeseler, 1997;
Fateryga, 2013), two studied species of Paragymnomerus (Mdczar, 1939; Fateryga, 2018),
four studied species of Paravespa (Bliithgen, 1957; Gess & Gess, 1988; Fateryga & Ivanov,
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2013), and two studied species of Tropidodynerus (Ferton, 1895; Arens, 1999; Fateryga,
2009). The genus Gymnomerus is monotypic and has very specific, unique nesting habits
(e. g., Fateryga, 2012), that is true for the genus Parkerodynerus as well. Neither Boharto-
dynerus nor Parkerodynerus can be treated as members of the genus Odynerus according to
their ethology, and the differences between these two newly described taxa are also enough
to recognize them as separate genera (Table 1).

Table 1. Comparison of the nesting habits of the genera in Odynerus group of Odynerini
S. str.

Genus Nesting substrate Nest structure Liquid use Prey
cafiiiee-: ):Illsgilllg s* No turret, closing Apparently Unidentified
Bohartodynerus & plug made of glued | nectar (to glue .
(and probably Lepidoptera
stone caverns) gravel gravel)
. No turret, closing No liquid . )
Parkerodynerus P_r.e-e{ustm.g « | plug and partitions | is apparently LepldopFera.
cavities in twigs . Gelechiidae
made of packed soil used
Curved or straight Wat_e r ..
turret, closing plug (to moisten Free-living
Odynerus Ground L the ground Coleoptera:
and partitions made Lo
and prepare Curculionidae
of mud
mud)
No turret, closing
Pre-cxistin plug made Water Free-living
Gymnomerus cavities in twig - of packed soil, cell (to prepare Coleoptera:
& bottoms and walls mud) Curculionidae
made of mud
Curved turret, Wat.e r
Paragymno- closing plug (to moisten Hymenoptera:
Ground I the ground D
merus and partitions made Pamphilioidea
and prepare
of mud
mud)
Either curved Water
or funnel-shaped (to moisten Lepidoptera:
Paravespa Ground turret, closing plug the ground picoptera:
I, Noctuidae
and partitions made | and prepare
of mud mud)
No turret, Water
the entrance . .
is temporary closed (to moisten Endophytic
Tropidodynerus Ground smporary the ground Coleoptera:
with mud pellets L
. and prepare Curculionidae
and then with
mud)
a mud plug

* — can be often modified (enlarged) by the female wasp. The data on most of the genera
(except first two) are from my previous papers (Fateryga, 2009, 2012, 2013, 2018; Fateryga
& Ivanov, 2013) and references therein.
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In my previous papers, I described cocoons of Tropidodynerus and Gymmnomerus as
consisting of a single thick layer (Fateryga, 2009, 2012). Then, I described cocoons of
Odynerus, Paravespa, and Paragymnomerus (Fateryga, 2013, 2018; Fateryga & Ivanov,
2013) as consisting of an outer silk layer at its free part and an inner thick layer “made with
the help of fluid secretion penetrating into the cell walls and making them durable and water-
proof” (e. g., Fateryga & Ivanov, 2013: 595; Fateryga, 2018: 437). That was not true.
Detailed re-examination of the cocoons of Paravespa (Fig. 33) and Odynerus (Figs 37-39)
revealed that they actually had a sandwich-like structure (Fig. 37), similar to that in the cocoon
of Parkerodynerus, but present only at the free part (= proximal end) of the cocoon instead
over its whole surface (cf. Fig. 40 with Fig. 41). Therefore, cocoons of Paravespa and
Odynerus cannot be easily detached from the substrate (Fig. 33). Their outer layer is made of
a loose chaotic interweaving of silk strands and films (Fig. 37) in the form of a convex
meniscus at a distance from the inner surface of the outer cell partition. Thus, the outer layer
is present only at the proximal end of the cocoon while the middle layer (consisting of soil,
Figs 37, 38) and the inner one (consisting of mostly broad silk strands, Fig. 39) are present
over the whole cocoon surface (Fig. 41). Such cocoon structure is apparently peculiar also to
Gymnomerus, Paragymnomerus, and Tropidodynerus.

ey |40 [ e, |41 42 43

N

Figs 40—41. Schematic plans of the eumenine wasp cocoons: 40 — Parkerodynerus (the
whole cocoon have a sandwich-like structure, its outer layer is loose, prey feces are supposed to
be above the cocoon, the inner surface of the cell plug is not covered with silk); 41 — Odynerus,
Paravespa, and probably most other Odynerini s. str. (only the free part have a sandwich-like
structure, its outer layer is loose, prey feces are above the cocoon, the inner surface of the
cell plug is not covered with silk); 42-44 — most other Eumeninae s. str. (42 — one layer, prey
feces are below the cocoon; 43 — two layers, prey feces are below the cocoon; 44 — two
layers, prey feces are between them).

One more common trait of the cocoons of Parkerodynerus and other members of the
Odynerus group is that the inner surface of the outer cell partition is not covered with silk
(Figs 40, 41). Cocoons of most other wasps in the subfamily Eumeninae s. str. completely
cover the inner surface of the cell including the outer partition (Figs 42—44). They can be also
consisted of several layers (Figs 43, 44) but these layers are made of silk only; none of such
cocoons have a sandwich-like structure involving sand or soil (Figs 43, 44). Therefore,
cocoons of Parkerodynerus are outstanding among other Odynerini s. str. but the whole
group of Odynerini s. str., in its turn, differs enough from the remaining eumenine wasps in
its habits, particularly the cocooning behavior.
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