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Abstract. The vespid fauna of Greater Puerto Rico is reviewed (Hymenoptera: Vespidae). Three new species are
described, Ancistrocerus isla Carpenter, Euodynerus jeitita Carpenter and Genaro, and Omicron aridum Carpen-
ter and Genaro. Polistes crinitus americanus (Fabricius, 1775) and P. crinitus multicolor (Olivier, 1792) are both
reduced to synonyms of nominotypical P. crinitus (Felton, 1765), revised status; Zeta abdominale hispaniolae
(Bequaert and Salt, 1931) and Zeta abdominale ornatum (de Saussure, 1855) are both reduced to synonyms of
nominotypical Zeta abdominale (Drury, 1770), revised status; and Zethus rufinodus monensis Bohart and Stange,
1965, and Zethus rufinodus virginicus Bohart and Stange, 1965, are both reduced to synonyms of nominotypical
Zethus rufinodus (Latreille, 1806), revised status. Parancistrocerus obliquus (Cresson, 1865) is newly recorded
from Puerto Rico. The presence of Pachodynerus guadulpensis (de Saussure, 1853) in Puerto Rico is confirmed. An
analysis of the composition of the Puerto Rican vespid fauna is presented.

Key words. Eumeninae, Polistinae, Vespidae, Hymenoptera, new species, new records, key.

Resumen. Se revisa la fauna de avispas de Puerto Rico e islas adyacentes (Hymenoptera: Vespidae). Se describen
tres ESPECIES NUEVAS: Ancistrocerus isla Carpenter, Euodynerus jeitita Carpenter y Genaro, y Omicron aridum
Carpenter y Genaro. Polistes crinitus americanus (Fabricius, 1775) y P. crinitus multicolor (Olivier, 1792) son
reducidas a nombres sinénimos de la especie nominotipica P. crinitus (Felton, 1765), ESTADO REVISADO; Zeta
abdominale hispaniolae (Bequaert and Salt, 1931) y Zeta abdominale ornatum (de Saussure, 1855) son reducidas
a sinonimia de la especie nominotipica Zeta abdominale (Drury, 1770), ESTADO REVISADO; Zethus rufinodus
monensis Bohart y Stange, 1965, y Zethus rufinodus virginicus Bohart y Stange, 1965, son reducidas a nombres
sinénimos de la especie nominotipica Zethus rufinodus (Latreille, 1806), ESTADO REVISADO. Parancistrocerus
obliquus (Cresson, 1865) se registra nuevamente para Puerto Rico. Se confirma la presencia de Pachodynerus
guadulpensis (de Saussure, 1853) en Puerto Rico. Se analiza la composicién de la fauna de véspidos de Puerto Rico.

Palabras claves. Eumeninae, Polistinae, Vespidae, Hymenoptera, especies nuevas, registros nuevos, clave.
Introduction

Lists of the Vespidae of Puerto Rico have been compiled several times, but the fauna has remained
imperfectly known. This is shown by the three new species we describe herein.

The family Vespidae contains both solitary and social wasps. In Puerto Rico the former are all spe-
cies of Eumeninae, while the latter are all Polistinae. All of these wasps are predatory, primarily on
Lepidoptera larvae, but these are the principal food of the larvae, while the adults feed on nectar.

Nests of Eumeninae are constructed using mud, which is obtained by imbibing water and then re-
gurgitating it and mixing it with soil. Some species excavate burrows in horizontal or vertical surfaces,
but most nest in pre-existing cavities, such as old beetle tunnels or abandoned nests of other Hyme-
noptera. Mud is used in lining, partitioning, and closing the nest. Other species build exposed nests of
mud or plant material, and some of these make mud cells in the shape of pots or jugs, which may be
quite elegant, and inspire the common name potter wasps. Eggs are laid within completed cells, before
provisioning begins. Most eumenines provision the cells fully and seal them before the larva begins to
develop.
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Polistinae are much more commonly seen than potter wasps, as are their nests, which are constructed
of masticated vegetable fiber and inspire the common name paper wasps. All paper wasps in Puerto
Rico initiate new colonies by one or several queens acting without workers. They construct a single
naked comb of cells, which is attached to the substrate by a tough pedicel. The nest may be located on
the undersurface of a leaf, hanging from twigs or branches, under rock crevices, or on human habita-
tions. Colonies are typically small, consisting of no more than a few dozen adults. As in other eusocial
insects, there is a division of labor between reproductive (queen) and worker castes, although these
castes are not morphologically distinct. Adult females hunt other arthropods and often extensively
masticate the prey, and when returning to the nest they divide the food among both adults and larvae.
Of course, social wasps can defend their nests by inflicting a painful sting, and so are among the most
feared insects.

The geographical coverage of this review is as in recent publications by the junior author (e. g. Genaro
and Franz 2008), that is Greater Puerto Rico, including Puerto Rico itself; the adjacent Puerto Rican
islands Culebra, Desecheo, Mona, Monito, and Vieques; the United States Virgin Islands St. Croix, St.
John, and St. Thomas; and the British Virgin Islands Anegada, Guana, Jost van Dyke, Tortola, and
Virgin Gorda. We first review previous lists of the vespid fauna, then provide a key to all the species,
including the new taxa, followed by taxonomic notes for the previously known species and descriptions
of the new ones. We conclude with a few general remarks on the composition of the fauna.

Specimens in the following Puerto Rican collections were studied: the Museum of Entomology and
Tropical Biodiversity (collection coden MEBT) of the Agricultural Experiment Station, University of
Puerto Rico at Mayagtiez (located in Rio Piedras); the Department of Biology, University of Puerto Rico
at Mayagtiez (UPRM) (located in Mayagiiez); and the Juan Torres personal collection, now deposited
in the MEBT.

Codens for other collections mentioned in this study are as follows: American Museum of Natural
History, New York (AMNH); Academy of Natural Sciences of Philadelphia (ANSP); Gundlach collection,
Instituto de Ecologia y Sistematica, Ciudad de La Habana (GUCO); Museum of Comparative Zoology,
Cambridge, MA (MCZH); Muséum d’Histoire Naturelle, Geneva (MHNG); Natural History Museum,
London (BMNH); Museo Regionale di Scienze Naturali, Turin (MZST); Muséum National d’Histoire
Naturelle, Paris (MNHN); Natural History Museum of Los Angeles County (LACM); United States
National Museum of Natural History, Washington, DC (USNM); Universitets Zoologisk Museum,
Copenhagen (UZMC); Zoologische Staatssammlung, Munich (ZSMU); personal collection of the junior
author (JAGA). “[']” indicate a misspelling, or a lapsus.

Previous faunal lists

Early compilers (Dewitz 1881; Stahl 1883; Gundlach 1887; Ashmead 1900) listed one species of
Polistes Latreille, P. americanus (Fabricius) (=P. crinitus (Felton)) and one to three species of Mischocyt-
tarus de Saussure, under the generic names Polybia Lepeletier, 1836 and Megacanthopus Chopard, 1929
(see details below). They listed no more than five species of Eumeninae: Zethus rufinodus (Latrielle),
Zeta abdominale (Drury) (as Eumenes ornatus Saussure), Pachodynerus atratus (Fabricius) (under
several names), and two species of Parancistrocerus Saussure, Par. bacu (Saussure) and Par. dejectus
(Cresson) (both in Odynerus Latreille, 1802). None of these species was endemic.

Wolcott (1924, 1936, 1941, 1951) provided the primary synthesis of the insect fauna of Puerto Rico
during the last century. His first list (1924) included positive records for two species of Polistes, two
of Mischocyttarus Saussure, 1853 (under the generic name Megacanthopus) plus a synonym for one
of these species included as a separate taxon following earlier lists, and four of Eumeninae, plus two
other eumenine taxa repeated from previous lists. The record for one of the eumenines, Pach. tibialis
(as Odynerus) was only reference to a collection, namely the AMNH. His second list (1936) added a
species of Polistes, P. major Beauvois, 1818, and a species of Pachodynerus Saussure, 1870, Pach. na-
sidens (Latreille, 1812), and gave locality records for another species of Pachodynerus, Pach. atratus
(Fabricius, 1798) (in Monobiella Ashmead, 1900) that had only been repeated from previous work in his
first list. His supplement to the second list (1941) indicated that his listing of P. canadensis (L., 1758)
in his earlier publications was a misidentification for P. crinitus, and he cited Bequaert (1936) to the
effect that P. major was adventive in Puerto Rico. He added records for five species of Eumeninae. He
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also listed five species from Mona: P. crinitus, P. major, Misch. cubensis (Saussure), Zethus rufinodus
(Latreille) and Pach. tibialis (Saussure). His final list (1951) included two species of Polistes, two of
Mischocyttarus, and nine species of Eumeninae. He augmented his previous listings of the latter group
by including the recently described Monobia puertoricensis Bequard, and repeated the record of Ramos
(1946) of “Rygchium sp.” for Mona. He also indicated that records of Pach. tibialis were all for Mona.

In addition to the treatments for Puerto Rico, lists have been compiled for several other islands.
Beatty (1944) listed four species for St. Croix: P. crinitus, Misch. phthisicus (Fabricius), Pachodyneurus
['] cinerascens Beatty, and “Odyneurus sp.” Miskimen and Bond (1970) added Pach. atratus to this list
(probably a misidentification; Menke 1986). Ramos (1946) listed six species for Mona: P. crinitus, P.
major, Mischocyttarus cubensis, Pachodyneurus [!] tibialis, and “Rygchium sp.” were under Vespidae;
and Zethus rufinodus was under Eumenidae. Torres and Snelling (1992) listed five species for Mona,
not mentioning P. major; their Mischocyttarus was P. phthisicus (they stated that Misch. cubensis of
Wolcott was this species), and they included Euodynerus apicalis (Cresson), which they stated was
probably the identity of the “Rygchium sp.” of Ramos (1946). Garcia Tuduri et al. (1974) mentioned P.
crinitus (as P. americanus) and P. major for Desecheo. Medina Gaud and Martorell (1974) listed four
species for the islet Caja de Muertos: Misch. cubensis, Pach. atratus, P. major and P. crinitus (as P.
americanus). Snelling (2005) listed four species for Guana: Pach. atratus, “Stenodynerus sp.”, Misch.
phthisicus, and P. crinitus. Torres and Medina Gaud (1998) commented on the main insect groups and
species from Puerto Rico, mentioning that P. major was once common but had become scarcer through
the years, and was now difficult to find.

Aside from the foregoing faunal lists, some of the taxa have been included in more general works.
The social wasps were all mentioned in Richards’ (1978) monograph of Polistinae of the Americas. The
eumenine genera Monobia, Zeta Saussure and Zethus Fabricius were treated in revisions (Willink
1982; Giordani Soika 1975; Bohart and Stange 1965, and Stange 2003, respectively). And in contrast
to genera that have never been revised for the West Indies (e. g. Euodynerus, Parancistrocerus), the
eumenine genus Pachodynerus has been the subject of no fewer than three publications in the space of
a half a century (Bequaert 1948; Menke 1986; Willink and Roig-Alsina 1998).

Key to the species of Vespidae occurring in Greater Puerto Rico

1. Scutum with parategula, a flattened lobe projecting from posterolateral corner (Fig. 1, 21, 23);
claws bifid (cleft at tip; Fig. 5); clypeus ventrally emarginate or truncate (Fig. 6); solitary
TASIS ceeeeeeeeetrtrrrreeeeeeeeeeeeeee et aarareeeeaeeeeeeeeee e ————aaaaaaaeeee e e e e rtararraaes Subfamily Eumeninae, 2
— Scutum without parategula, with vertical lamella along posterolateral edge (Fig. 8, 34-35);
claws simple (Fig. 9-10); clypeus ventrally pointed or rounded (Fig. 7); eusocial wasps..........
.......................................................................................................... Subfamily Polistinae, 16

2(1). Metasoma petiolate: width of segment I in dorsal view half or less that of II, and more than

twice as 10ng a8 WIAE (F1Z. 4).uuuuuuiiiiiiieieiei et e e e e e e e e e e e e e e e e e e e e e e e e e e ee e 3
— Metasoma not petiolate: width of segment I more than half that of II, much less than twice as
long as wide (Fig. 14-15, 25, 27)...cccciiiiiiiieeeeeeecee et e e e e et e e e e e e e e s 5

3(2). Propodeal orifice narrowly acute dorsally (Fig. 19); propodeal valvula enlarged, free posteriorly
from submarginal carina, extending posteriorly as a rectangular lamella (Fig. 19). Mona;

Puerto Rico; Culebra; St. Thomas.........coceevvvveeeeeieieeeeeiiiicnnnn, Zethus rufinodus (Latreille)
— Propodeal orifice broadly rounded dorsally (Fig. 13); propodeal valvula rounded and not extending
POSEETIOTLY (FF1Z. 3).eiiiiiiiiiiiiiiiiceeeeeee et e et e e e e e e e e eeaeaeaaaaeeeeeeeeeseaesaseseesannnnnnn 4

4(3).  Pronotum with partial oblique humeral carina (Fig. 2), with complete pretegular carina (Fig.
2, 29, 30). Puerto Rico; St. Thomas; St. CroiX. ........cccoevvvvvvveeen.... Zeta abdominale (Drury)
— Pronotum without oblique humeral carina (Fig. 18), without pretegular carina (Fig. 18, 29).
Puerto Rico. c.uvvvveeiiiiiiiiiiiiii, Omicron aridum Carpenter and Genaro n. sp.
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5(2).

6(5).

7(6).

8(5).

9(8).

10(9).

11(9).

12(10).

Anterior face of pronotum with two small, close set, deeply impressed medial foveae (Fig. 20);
tegula abruptly expanded and broadly rounded posterolaterally (Fig. 21, 23)......ccccccvvvveeee....
...................................................................................................... Genus Parancistrocerus, 6
Anterior face of pronotum without two close set, deeply impressed foveae (Fig. 16); tegula longer
than Droad (F1Z. 17). ..ot e e e e e e et e e e e e e e e e e e e eaasraeeeeeas 8

Pronotal carina absent; scutum without posteromesal yellow spot; legs black and yellow;
punctation on disc of second metasomal tergum sparse with many punctures separated by
more than a puncture diameter. Puerto Rico.......... Parancistrocerus obliquus (Cresson)

Pronotal carina present, even if interrupted; scutum with or without posteromesal yellow spot;
legs reddish or black and yellow; punctation on disc of second metasomal tergum sparse or

Pronotal carina continuous; scutum without posteromesal yellow spot (Fig. 21); legs reddish and
yellow (Fig. 22); punctation on disc of second metasomal tergum dense, with many punctures
closer than a puncture diameter. Puerto Rico........ Parancistrocerus bacu (de Saussure)

Pronotal carina medially interrupted; scutum with posteromesal yellow spot (Fig. 23); legs
black and yellow (Fig. 24); punctation on disc of second metasomal tergum sparse with many
punctures separated by more than a puncture diameter. Puerto Rico; Culebra. .....................

.................................................................................... Parancistrocerus dejectus (Cresson)

Pronotum with complete oblique humeral carina (Fig. 30); male antenna with apical two
flagellomeres not hooked, greatly reduced, buttonlike, fused (Fig. 31). ....cc.cceevvvvviiiivvrrennn....
............................................................................................................ Genus Pachodynerus, 9

Pronotum without oblique humeral carina (Fig. 29); male antenna with apical two flagellomeres

hooked, not greatly reduced and buttonlike (Fig. 28).....cccoovvrviiiieiieiiiiiiiiiiiieeeeeeee e 13
First metasomal tergum with transverse carina at crest of anterior declivity (Fig. 15, 25-26). .
................................................................................................................................................... 10
First metasomal tergum without transverse carina (Fig. 14, 27). .c....cccoovvveiiiiinieeeieeeeeeeeeeeens 11

Shiny black; punctation fine, sparse, punctures separated by their diameter, or more; first
metasomal tergum carina conspicuous, distinct; forewing weakly infuscate along costal margin;
male clypeus yellow, at least medially. Puerto Rico; Culebra; Vieques; St. Thomas; St. John;
Guana; Virgin Gorda; Anegada........ccoovuvvveeeeeeeeeeeeeeeenn, Pachodynerus atratus (Fabricius)

Dull black; punctation dense, coalescent in part; first metasomal tergum carina inconspicuous,
irregular; wings deeply infuscate, with violaceous shine; male clypeus black. St. Croix; St.
TROMAS. .ot Pachodynerus cinerascens (Fabricius)

First metasomal tergum without apical yellow band; inner margins of posterior ocelli ridged,
forming a more or less deep longitudinal groove in the ocellar area. Puerto Rico; Culebra; St.

TROMAS. oot Pachodynerus nasidens (Latreille)
First metasomal tergum with transverse apical yellow band; ocellar area without ridges or
BTOOVE ..ieeietiuieeeeeetrtunaeeeeeesesaaaeeessssansaeeesasssansaeesssssnnsseessssnnsasessssssnnasessssssnnsseesssssnneeessssssnnesesesssen 12

Pronotum with anterior and posterior yellow bands, or wholly yellow; posterolateral angles of
propodeum not projecting; scrobal apophysis of mesopleuron finger-shaped. Puerto Rico. .....
........................................................................ Pachodynerus guadulpensis (de Saussure)

Dorsum of pronotum with anterior yellow band only; posterolateral angles of propodeum
projecting into wedge-shaped process; scrobal apophysis of mesopleuron not finger-shaped.
DLV o} o ¥ TR USSP PRRR Pachodynerus tibialis (de Saussure)
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13(8).

14(13).

15(14).

16(1).

17(16).

18(16).

19(18).

First metasomal tergum with transverse carina at crest of anterior declivity (Fig. 25-26). Puerto
RICO. oo Ancistrocerus isla Carpenter n. sp.
First metasomal tergum without transverse carina (Fig. 27). ..ccococvveeeiiiiiiiiiiiiiiiiiieieeeeeeeeeee, 14

Axillary fossa extremely narrow, slitlike; prestigma as long as pterostigma (measured along
posterior border); second metasomal sternum without basomedian longitudinal sulcus. Puerto
RICO. oo Monobia puertoricensis Bequaert

Axillary fossa broad, not slitlike; prestigma little more than half the length of pterostigma;
second metasomal sternum with basomedian longitudinal sulcus.............ccooeeviiiiniveeeeeeenennnnn.

Clypeus wider than long; second metasomal tergum punctate throughout. Mona......................
.............................................................................................. Euodynerus apicalis (Cresson)
Clypeus as wide as long; second metasomal tergum punctate only apically. Mona. ...................
............................................................... Euodynerus jeitita Carpenter and Genaro n. sp.

First metasomal segment in dorsal view petiolate, longer than wide (Fig. 11); propodeum with
orifice rounded dorsally (Fig. 13); pronotum with dorsal carina not extending into ventral
angle (1. 12). ..o Genus Mischocyttarus, 17

First metasomal segment subsessile: evenly conical in dorsal view (Fig. 37-38, 40); propodeum
with orifice dorsally acute (Fig. 32); pronotum with dorsal carina extending into ventral angle
(1. B3). ettt e e e e Genus Polistes,18

Hind tarsi with inner claw only slightly longer and thicker than outer claw (Fig. 9); first
metasomal segment largely black. Mona; Puerto Rico; Virgin Is. ......ccccoeeeviiiiiiniiiiiiiiiiieeeces
................................................................................. Mischocyttarus phthisicus (Fabricius)

Hind tarsi with inner claw longer and much thicker than outer claw (Fig. 10); metasoma
ferruginous and yellow. Mona?; Puerto RiCO............ooiiiiiiiiiiiiiiiiiieiiiceeeeeeeeeecccieeeeeee e,
................................................................... Mischocyttarus mexicanus cubicola Richards

First metasomal segment about as broad apically as long (Fig. 40), anteriorly nearly angular

in profile (Fig. 39). Desecheo; Puerto Rico................... Polistes major Palisot de Beauvois
First metasomal segment longer than broad apically (Fig. 37-38), smoothly sloping in profile
(@ T 1) DO U PP UTPPTR 19

Scutum black or with ferruginous spots (Fig. 34); metasomal terga with narrow apical yellow
bands. Mona; Desecheo; Puerto Rico; Culebra; Vieques; St. Thomas; St. Croix; St. John; Tortola;

Guana; Anegada........ccccovviveiiiiiiiieieeeeec e Polistes crinitus (Felton)
Scutum ferruginous (Fig. 35); metasomal terga with very wide apical yellow bands, covering
most of terga. Puerto Rico. ...........cccovvviiiiniiieninnn, Polistes minor Palisot de Beauvois

Taxonomic Notes

Genera and species are listed alphabetically by subfamily. For the described species the original
description, type material and type locality are given. Synonyms and later combination are listed
chronologically. Selected literature citations are mostly records or reviews of the Puerto Rican fauna.

SUBFAMILY EUMENINAE

The eight genera of Eumeninae recorded here all occur in both the Neotropical and Nearctic Regions,
but Omicron and Zeta just reach the southern part of the Nearctic, construed here as in Mexico north of
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the Isthmus of Tehuantepec, and are not found north of the Rio Grande, although Zeta is adventive in
Florida (Menke and Stange, 1986). By far most of the species of Omicron and Zeta, as well as Monobia,
Pachodynerus and Zethus, occur in the Neotropics. The situation is the opposite in Ancistrocerus and
Euodynerus, where most American species are Nearctic, while the numbers of species in the Nearctic
and Neotropics are about the same in Parancistrocerus. All the genera occur elsewhere in the Greater
Antilles.

Recent generic keys including these genera are given in Carpenter (2004a), for America north of
Mexico, and West-Eberhard et al. (1995), Carpenter and Garcete-Barrett (2003), and Sarmiento and
Carpenter (2006) for the Neotropics.

There have been very few phylogenetic studies of eumenine genera. The analysis of Nearctic genera
by Carpenter and Cumming (1985) included six of the Puerto Rican genera. Zethus was the sister-group
of the other eumenine genera, with the petiolate genera split off from Eumenes sensu antiquo (which
would include Omicron and Zeta) forming a monophyletic group, Euodynerus and Pachodynerus were
closely related (with Euodynerus likely paraphyletic in terms of Pachodynerus), and Ancistrocerus and
Monobia more closely related to these genera than Parancistrocerus.

Genus Ancistrocerus Wesmael

This is a moderately large genus in the current taxonomic interpretation, with more than 100
described species. It is predominantly Holarctic, with species also occurring in the Ethiopian, Orien-
tal and Neotropical Regions. In the Americas most of the species are Nearctic, with six species in the
Neotropics. A key to the Nearctic species may be found in Bequaert (1944), although the nomenclature
is out of date. Just one species has hitherto been known from the Caribbean, A. cingulatus (Cresson),
described from Cuba. The new species most closely resembles it.

Ancistrocerus isla Carpenter, new species
(Fig. 25-26, 41)

Diacnosis. Like A. cingulatus, and unlike other American Ancistrocerus, by having the punctation fine
on the humeri and scutum, and nearly absent on metasoma; the metasomal pubescence is very reduced;
the humeral angles are blunt; and the second metasomal sternum has a short longtitudinal basomedian
furrow. The two species are separated by metasomal terga I-II shiny, with superficial punctures, ap-
pearing almost impunctate in A. isla n. sp., while metasomal terga I-II are dull, with fine punctation
in A. cingulatus. The transverse carina on the first metasomal tergum is blunt and thick in A. isla n.
sp. (Fig. 26), while it is sharp and thin in A. cingulatus.

DEscrIPTION. Female: holotype forewing length 9.6 mm. Structure - clypeus shallowly emarginate api-
cally; vertex lacking tubercles; tempora not projecting; gena narrower than eye below emargination;
pronotal carina absent; humeral angles blunt; humeri and scutum with punctation fine; scutum slightly
longer than wide, not noticeably flattened posteriorly; notauli obliterated anteriorly; parategula narrow,
weakly hooked; propodeum with lateral angles weakly pointed and concavity enclosed by low carinae,
sides and concavity punctate; metasomal tergum I with transverse carina blunt, thick, well developed
dorsally, tergum I crenate behind carina; terga I-II shiny, with superficial punctures, appearing almost
impunctate, tergum II crenate basally, with few, sparse, superficial punctures apically; terga II-I11
not reflexed apically; metasomal sternum II lacking basomedian furrow, in lateral view evenly convex
posterior to transverse furrow, with short longtitudinal basomedian furrow.

Color - black; yellow are most of clypeus except for rim, interantennal spot, antenna internally and
most of base of scape, small spot on tempora, pronotum dorsally, parategula, tegula anteriorly and
posteriorly, large mesepisternal spot dorsally, most of scutellum and metanotum, femora apically and
most of tibiae, most of dorsal surface of metasomal tergum I, apical fascia on tergum and sternum II;
wings hyaline, forewing narrowly infuscate anteriorly, veins and pterostigma brown.

Vestiture - abundant setae on head and mesosoma, longer than an ocellus diameter; reduced, sparse
setae on metasoma.

Male: unknown.
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DistriBUTION. Known only from Puerto Rico. The holotype and one paratype were collected in a trap
(for fruit flies?), while the label of the other paratypes, Rio Abajo, could refer to a number of places in
Puerto Rico.

TYPE MATERIAL. @ holotype Puerto Rico: Mayaguez, trap, 17 May 1937, San Juan No 6860, Lot no.
37-16754 [deposited in USNM]. Paratypes: ¢ same label data [AMNH]; 3 $% Rio Abajo, 3 June 1985
(J. Torres), #67 [LACM].

ErymorocGy. From the Spanish word for island, to be treated as a noun in apposition.
Genus Euodynerus Dalla Torre

This is a moderately large genus, with more than 100 described species. It is cosmopolitan, with
the greatest number of species found in the Palearctic. The American species have not been revised.
Most of the American species are Nearctic, with three hitherto known from the Caribbean. The new
species 1s most similar to E. haitiensis (Bequaert and Salt), described from Haiti, but that species is
ferruginous and yellow, not black and yellow with limited reddish markings. Genaro (2004) described
a new species from Cuba.

Euodynerus apicalis (Cresson)

Odynerus apicalis Cresson, 1865: 161, male, female - “Cuba” (lectotype male ANSP). - Ashmead 1900:
312. - Cresson 1916: 103 (designation of lectotype).

Odynerus spectabilis de Saussure, 1870: 60 (in subgenus Odynerus division Odynerus) - “Cuba” (MHNG).
- Ashmead 1900: 312. - van der Vecht 1977: 238, 242 (syn. of E. apicalis (Cresson)).

Rygchium sp.; Ramos 1946: 68. - Wolcott 1951: 862.

Euodynerus apicalis; Alayo 1971: 25. - Torres and Snelling 1992: 93.

This species was described from Cuba, and has been recorded only from Mona in Greater Puerto
Rico. We have not verified the identification of the Mona specimens.

Euodynerus jeitita Carpenter and Genaro, new species
(Fig. 42)

DiacgNosis. In the nominotypical subgenus. Distinguished from the three other species in the Antil-
les by the punctation of the second metasomal tergum, which is present only apically, and sparser,
with many punctures separated by more than a puncture diameter. In E. apicalis, E. haitiensis, and
E. jimcarpenteri Genaro the second metasomal tergum is punctate throughout (in E. haitiensis it is
superficial on the disc of the tergum), and it is denser apically, with many punctures separated by less
than a puncture diameter.

DEscripTION. Female: holotype forewing length 12.3 mm. Structure - clypeus about as long as wide, trun-
cate apically, punctate throughout, punctures medially slightly larger than those of eye emarginations;
vertex densely punctate with many small punctures, not tuberculate; cephalic foveae distinct, in narrow
pit; tempora rounded, not produced; mesosoma densely punctate, metapleuron smooth, posterior face
of propodeum striate; humeri not prominent; tegula short, posterior outer margin prominent, posterior
lobe not distinct; parategula small, straight; scutellum not bituberculate; metanotum transversely ir-
regularly cristate; lateral angles of propodeum rounded, not dentiform, not carinate nor raised above,
not crenulate below; all metasomal terga flat, without swellings, not reflexed or membranous apically;
first metasomal tergum impunctate, with narrow hyaline border apically, in lateral view evenly curved;
second metasomal tergum punctate only apically, with punctures small and many separated by more
than a puncture diameter, not in depressed apical zone; second metasomal sternum with distinct lon-
gitudinal basomedian sulcus, in lateral view smoothly curved basally.
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Color - black with yellow markings; yellow are clypeus except for medial stripe, interantennal spot,
most of eye emargination, most of gena, basal spot on mandible, anterior margin of pronotum broadly
and posterior margin narrowly, pretegular carina, two longitudinal stripes on scutum, converging pos-
teriorly, tegula largely, parategula, two spots on mesepisternum, two broad spots on scutellum, most
of metanotum, lateral angles of propodeum, broad apical bands on metasomal terga I-II and sternum
II, narrow bands on tergum III and sterna I and III, anterior face of coxae, apical spots on fore- and
midfemora, outer face of tibiae; reddish are most of scape and pedicel, most of mandible, apical two
metasomal segments, fourth metasomal sternum and tergum in part, forefemur and midfemur in
part, inner face of tibiae, tarsi; forewing somewhat infuscate, yellowish anteriorly, anterior veins and
pterostigma yellowish brown, other veins darker brown.

Vestiture - cephalic foveae without prominent tufts; with short brownish setae on mesosoma and
posteriorly on metasoma; longer on head; hairs on scutellum about as long as ocellar diameter; meta-
somal terga I-II with dense tomentum only on disc.

Male: last antennal article narrowly fingerlike; clypeal punctation superficial; subapical tooth of
mandible only slightly larger than basal teeth; midfemur not depressed beneath basally; clypeus yel-
low, scutum lacking the stripes found in the female; hindtarsus with last tarsomere not much darker
than preceding segments.

REMARKS. The holotype has the metasoma detached and glued to the date-locality label.
DisTrIBUTION. Mona Island and Hispaniola (Dominican Republic).

TyPE MATERIAL. ¢ holotype Hispaniola, Dominican Republic: Puesto Escondido, Sierra de Bahoruco,
Nov. 2008 (J. A. Genaro) [deposited in AMNH]. Paratypes: 3 43 same label data as holotype [AMNH,
JAGA]; 2 &3 Mona Island, Puerto Rico: Punta Caigo o no Caigo, 22 Nov. 2007 (J. A. Genaro) [AMNH];
3 43 Isla de Mona, Puerto Rico: Camino del Uvero, 23 Nov. 2007 (J. A. Genaro) [AMNH]; & Mona Island
(PR): near Playa Pajaros, general collecting, 18°03’52”N 67°52’06”W, 18 May 2008, 30 m (N. Franz)
[UPRM]. One of the male paratypes from the Dominican Republic has an additional label “101-DR/
barcoding”. Its DNA sequence, under the name Euodynerus haitiensis, is in the Barcode of Life Data
Systems (BOLD) database. BOLD is an online workbench that aids collection, management, analysis,
and use of DNA barcodes.

ErymoLoGy. Formed from two Taino words; jeiti meaning black and ita meaning red, referring to the
metasomal colors (Fig. 42), and to be treated as a noun in apposition.

Genus Monobia de Saussure

This is a moderately sized genus of somewhat more than 30 described species. Most are South
American with a few species in North America. There are four species in the Greater Antilles, all part
of the angulosa species group (Willink 1982).

Monobia puertoricensis Bequaert

Monobia puertoricensis Bequaert, 1941: 375, fig. 1, female - “PugrTo Rico: Cayey” (USNM). - Wolcott
1951: 862.

This species is endemic to Puerto Rico, and remains known only from the holotype, which was col-
lected gathering clay.

Genus Omicron de Saussure

This is moderately sized genus, with more than 50 described species, most of which are South
American. Just one species has been previously described from the Antilles, O. lacerum Giordani Soika



VESPIDAE oF PUERTO Rico INnsEcTA MUuNDI 0202, December 2011 ¢ 9

from Santo Domingo (Giordani Soika 1978). We have seen the holotype of O. lacerum in the MNHN,
and it has metasomal terga I-II strongly punctate, whereas the new species has these terga smooth.

Omicron aridum Carpenter and Genaro, new species
(Fig. 43, 44A-H)

DiacNosis. The new species fails at couplet 29 of Giordani Soika’s (1978) key, coming closest to O.
procellosum (Zavattari), which is known from Colombia and Venezuela. The male has the last anten-
nal article robust, with the apex reaching base of article 11 when folded, as in O. procellosum, not as
in O. furiosum Giordani Soika, which keys as the alternative. The female has the clypeus moderately
emarginate, with the emargination deeper than in O. procellosum, however it is not as broad as the
width of the interantennal space. The emargination in O. furiosum is shallower than in O. procellosum.

DEescripTION. Female: holotype forewing length 7 mm. Structure - punctation of frons and mesosoma
dense; vertex and tempora smooth; clypeus about as long as wide, moderately emarginate, with punc-
tures small, superficial, sparse; pronotum with punctation largely absent just behind carina; scutum
and lower part of mesepisternum regularly convex, with punctation uniform; scutellum weakly convex,
with median impressed longitudinal line, coarsely punctate; metanotum with punctation more superfi-
cial than that of scutellum; metasomal terga I-II and sternum II smooth, shiny, with small, scattered,
nearly invisible punctures; tergum I narrow, more than three times as long as wide apically; tergum
II conspicuously convex.

Color - black with yellow and reddish markings; yellow are two obscure spots dorsally on clypeus,
interanntennal spot, spots in ocular emarginations, tempora, anterior and posterior borders of pronotum,
dorsal spots on mesepisternum, parategula, anterior border of scutellum, metanotum, propodeum later-
ally, apical fascia on metasomal terga I-IT and partly developed on sternum II; pronotum, mesepister-
num and propodeum tinged with reddish, tergum and sternum I extensively reddish; scape, pedicel and
base of flagellum reddish brown; mandibles dark reddish brown apically; legs and metasoma becoming
brownish apically; tegula brown; wings hyaline, forewing infuscate anteriorly, veins and pterostigma
dark brown (Fig. 43).

Vestiture - short, silvery setae, longer on propodeum, dense tomentum dorsolaterally on clypeus,
frons, gena, mespisternum and coxae, sparser tomentum on metasoma.

Male: last antennal article large, thick, not strongly arcuate, apex sharply pointed ventrally, reach-
ing base of article 11 when antennal hook folded; clypeus yellow along dorsal margin.

Variation: many females have the clypeus entirely black, without yellow spots. Some of them have
most of the clypeus covered with dense tomentum, indicating that the holotype has the clypeus rubbed.
Some males have yellow spots on the femora and tibia.

DisTriBuTION. Known only from Puerto Rico, occurring in the arid areas of the south.

TyYPE MATERIAL. @ holotype Puerto Rico: Boquerén, 18°02’°09”N 67°10’31”W, 28 Nov. 2008, 12 m (dJ.
Carpenter & A. Davidson) [deposited in AMNH]. Paratypes: @ & paratypes same label data; 5 99 6
&3 Guayanilla, Ventana, 6 Aug. 2005 (J. A. Genaro); 3 29 3 33 same locality, Aug. 2005 (J. A. Genaro
and A. Pérez-Asso); & same locality, 7 June 2007 (Amador Lépez); Q@ same locality, 10 Nov. 2007 (J. A.
Genaro); @ & Ponce, Central Mercedita, 6 Aug. 2005 (J. A. Genaro); @ Ponce, Guayanilla, May 2006
(J. A. Genaro); @ Coto Laurel, Real Anan, Carretera 511 Km 9.5, Ponce, May 2008 (J. A. Genaro); 2 &
Boquerdn, near Punta Melones, 1 Nov. 2008 (J. A. Genaro); 2 29 13 & Guénica, Rta. 333, 17°56’55”N
66°52’36"W, 22-28 Nov. 2008, 50 m (J. Carpenter & A. Davidson); 6 29 9 &3 La Parguera, 17°5841”N
67°03’°06"W, 24 Nov. 2008, 17 m (J. Carpenter & A. Davidson); 2 4dJ& Guayanilla, Boca, 17°5800”N
66°4834”W, 25 Nov. 2008, 1 m (J. Carpenter & A. Davidson); ¢ 6 & Pefiones de Melones, 18°00°06”N
67°11°25"W, 29 Nov. 2008, 31 m (J. Carpenter & A. Davidson); 4 29 6 &3 El Combate, Rta. 330,
17°58'46”N 67°11’37"W, 29 Nov. 2008, 5 m (J. Carpenter & A. Davidson); & Rta. 511 N Coto Laurel,
18°06'49”N 66°34’37"W, 2 Dec. 2008, 237 m (J. Carpenter & A. Davidson) [all AMNH].
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Additional specimens, not paratypes: Guayanilla, Loma Ventana, 23 Apr. 2008 (J. A. Genaro)
[JAGA]; @ Campo Santiago, Salinas, Aug. 2010 (A. Sanchez) [JAGA]; ¢ La Rita, Ponce, Nov. 2010 (J.
A. Genaro) [JAGA]; @ & Lajas, laguna de Cartajena, 18°0040.28”N 67°06°10.23”W, 10 m (Biol. 4446SN
and N. Franz) [UPRM].

ErymorLoGy. From the Spanish word for arid, dry.

NESTING BEHAVIOR AND ECOLOGY. Observations on nesting behavior were made in Ventana, Guayanilla
(23 Apr. 2008; 24 Jan. 2009, 23 Feb. 2009); Real Anén, Coto Laurel, Ponce (5 Sept. 2010) and La Rita,
Ponce (25 Nov. 2010).

The species was observed commonly in dry areas (Fig. 44A and B). Females constructed the nests
between 18-63 cm above ground, consisting of one to three cells (Fig. 44C, E-H). Nests were attached to
plant stems (Fig. 44F), concealed among spines of the cactus Pilosocereus royenii (L..) Byles and Rowley
(Fig. 44E), or in altered habitats including the screen of a greenhouse (Fig. 44G) and a PVC plastic tube
for water consumption (Fig. 44H). One columnar cactus had 13 nests attached to its spines. All cells
were pear-shaped, and lacked partitions. Females provisioned with Microlepidoptera larvae (Fig. 44D).
Open cells contained prey and small larvae, while closed cells contained pupae. One nest contained a
small wasp larva and eight larvae belonging to two unidentified Microlepidoptera species (mean length=
3.80 mm; SD= 0.64; range: 3.00-4.10 mm). Some prey showed slight movements.

Dimensions of 14 nests: length, 6.90-8.92 mm (x=7.51 mm, SD=0.62); greatest width, 4.31-5.0 mm
(x=4.80 mm, SD=0.27).

Genus Pachodynerus de Saussure

This is a moderately sized genus, with 45 species recognized in the revision by Willink and Roig-
Alsina (1998). These are mostly neotropical, with five species in the Nearctic Region, and P. nasidens
now widely adventive on oceanic islands in the Pacific. Regarding the five species treated here, in the
cladograms presented by Willink and Roig-Alsina (1998) Pach. atratus and Pach. cinerascens (Fabric.)
are sister-species. They are part of a clade of mostly Caribbean species that also includes Pach. tibialis.
The remaining two species, Pach. guadulpensis and Pach. nasidens, are part of a more distantly related
clade.

Pachodynerus atratus (Fabricius)
(Fig. 45)

Vespa atrata Fabricius, 1798: 262 [female, male] - “Americae meridionalis insulis” (lectotype male
UZMC). - Menke 1986: 655 (designation of lectotype, type locality restricted to St. Thomas).

Rhynchium atratum; Dewitz 1881: 200. — Gundlach 1887: 159.

Monobiella atrata; Ashmead 1900: 312. - Wolcott 1924: 41; 1936: 568. - Miskimen and Bond 1970: 109
[recorded from St. Croix, probably misidentification].

“Odynerus aethiops Cress.”; Stahl 1882: 201 (Puerto Rico). - Gundlach 1887: 160 (syn. of R. atratum
(Fabricius)). Nomen nudum.

Odynerus atratus; Zavattari 1912: 192 (in subgenus Ancistrocerus, division Euancistrocerus Dalla Torre,
but perhaps in subgenus Pachodynerus).

Pachodynerus atratus; Bequaert 1929: 558. - Wolcott 1941: 156 (Pachodyneurus [!]; in subgenus Mono-
biella Ashmead); 1951: 861. - Medina Gaud and Martorell 1974: 270 (Caja de Muertos). - Menke
1986: 653 (key), 655 (Vieques; Guana; Virgin Gorda; Anegada). - Snelling 2005: 289.

Besides being widespread in Greater Puerto Rico, this species extends to Montserrat in the Lesser
Antilles (Menke 1986). Wolcott (1941) recorded it nesting in a mud nest of the sphecid Sceliphron cae-
mentarium (Drury) auctt., and in 1951 presumed that this indicated that Pach. atratus was parasitic,
which is certainly incorrect. Wolcott (1941, 1951) also published flower visiting records.
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Pachodynerus cinerascens (Fabricius)

Vespa cinerascens Fabricius, 1775: 369 [female] - “America” (lectotype female UZMC). - Menke 1986:
657 (designation of lectotype; type locality restricted to St. Croix).

Rhynchium carbonarium de Saussure, 1857: 317, female - “Tranquebar” (MHNG). - Willink and Roig-
Alsina 1998: 3, 53 (syn. of P cinerascens (Fabricius).

Odynerus cinerascens; Zavattari 1912: 221, fig. 53 (in subgenus Pachodynerus).

Pachodynerus cinerascens; Bequaert 1929: 558. - Beatty 1944: 171 (Pachodyneurus [!]). - Miskimen
and Bond 1970: 110.

This species is restricted to St. Croix and St. Thomas (Menke 1986). Beatty (1944) recorded it tun-
neling in limestone cliffs.

Pachodynerus guadulpensis (de Saussure)

Odynerus guadulpensis de Saussure, 1853a: 154 (key), 182, female (in subgenus Leionotus) - “La Gua-
deloupe” (lectotype MNHN). - Willink and Roig-Alsina 1998: 69 (designation of lectotype).

Odynerus praecox de Saussure, 1855: 254, pl. XI fig. 9, female (in subgenus Odynerus division Epsilon)
- “I’Amerique du Sud depuis 'Uruguay jusqu’aux missions” (lectotype MNHN). - Willink and Roig-
Alsina 1998: 69 (designation of lectotype), 70 (syn. of O. guadulpensis de Saussure).

Odynerus zonatus de Saussure, 1870: 57, male (in subgenus Odynerus division Pachodynerus) - “Cay-
enna” (MHNG). - Willink 1972: 70, 72 (syn. of P. praecox (de Saussure)).

Odynerus sancti-vincenti Ashmead, 1900: 233, 312 (list), female, male - “St. Vincent-Kingstown
(Windward side)” (lectotype female USNM). - Menke 1986: 659 (designation of lectotype; syn. of P.
guadulpensis).

Odynerus grenadensis Ashmead, 1900: 234, 312 (list), female, male - “Grenada-St. Georges (Leeward
side)” (lectotype female USNM). - Bequaert 1948: 108 (syn. of P. guadulpensis (de Saussure)). -
Menke 1986: 659 (designation of lectotype).

Odynerus astraeus Cameron, 1905: 390, female, male (in subgenus Pachodynerus) - “Mexico” (BMNH). -
Willink 1972: 69, 72 (female P. astraeus syn. of P. praecox (de Saussure); male P. astraeus described
by Cameron is not a Pachodynerus).

Pachodynerus praecox; Bréethes 1906: 345, fig. 20, 24.

Pachodynerus zonatus; Bertoni 1911: 113.

Odynerus clavilinatus Cameron, 1912: 222, male non female.

Pachodynerus guadulpensis; Salt and Bequaert 1929: 258. — Snelling 1992: 13 (Puerto Rico).

Pachodynerus guadulpensis var. sanctivincenti; Bequaert 1948: 106 (key), 108.

Odynerus sp. near grenadensis; Callan 1954: 18, female. - Menke 1986: 659 (apparently P. praecox).

Pachodynerus astraeus; Davis 1964: 13. - Krombein 1967: 85-87.

Pachodynerus guadulpensis sanctivicenti [!]; Willink 1972: 70, 71.

Snelling (1992) first mentioned this species from Puerto Rico, in a collecting note without providing
further detail. The junior author collected a female at Ventana, Guayanilla, 10 Nov. 2007. The senior
author collected a female at Guéanica, carretera 333, 17°56'55”N 66°52’36”W, 50 m, 27 Nov. 2008, and
A. Davidson collected a male at the same locality on 29 Nov. 2008. The species is widespread in the
Lesser Antilles, Central and South America (Menke 1986; Willink and Roig-Alsina 1998). It is perhaps
rare in Puerto Rico, or recently established - or is another demonstration, along with the new species
described herein, that Puerto Rico has been insufficiently collected.

This species has been recorded nesting in bagworm cases (Davis 1964), and Krombein (1967) has
given an account of its biology in trap-nests.
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Pachodynerus nasidens (Latreille)

Odynerus nasidens Latreille, 1817: 112, pl. 15 fig. 1-2, female (MZST).

Odynerus brevithorax; de Saussure 1853a: pl. 17 fig. 9. Misidentification.

Odynerus simplicicornis de Saussure, 1855: 253, male (in subgenus Odynerus, division Epsilon) - “L’ile
de Cuba” (MNHN). - Willink 1972: 70, 72 (syn. of P. nasidens (Latreille)).

Odynerus brachygaster; Lucas in Guérin-Méneville 1857: 771, pl. 19 fig. 6 (Cuba). Misidentification.

Odynerus auratus de Saussure, 1858: 166, female (in subgenus Odynerus, division Epsilon) - “Le Mex-
ique” (type depository unknown); 1875: 233 (syn. of Odynerus nasidens).

Odynerus nasidens var. minor de Saussure, 1875: 233, male, female (MHNG). - Bohart 1951: 892 (syn.
of P. nasidens (Latreille)).

Odynerus magdalenae Kriechbaumer, 1900: 98, 105, pl. 1 fig. 8, female - “Columbien: Puerto Berrio am
R. Magdalena” (ZSMU). - Schulz 1904: 260 (syn. of Odynerus nasidens).

Pachodynerus nasidens; Brethes 1906: 345 fig. 21. - Wolcott 1936: 568 (Pachodyneurus [!]); 1941: 156
(Pachodyneurus [!]); 1951: 861.

Pachodynerus simplicicornis; Bertoni 1911: 112.

Odynerus clavilinatus Cameron, 1912: 222, female non male - “British Guiana” (holotype female BMNH).
- Willink 1972: 69, 72 (O. clavilineatus [!]; female type is syn. of P. nasidens).

This species is widespread, occurring throughout South and Central America, and widely adventive
in the Pacific Basin (Menke 1986; Yamane et al. 1996; Willink and Roig-Alsina 1998). Numerous pub-
lications have dealt with the biology of this species, including detailed studies of population dynamics
in Jamaica (Freeman and Jayasingh 1975a, b; Jayasingh and Taffe 1982). Its proclivity for nesting in
pre-existing cavities is indicated by the common name “keyhole wasp” in Hawaii, and which has doubt-
less aided its spread by humans. Wolcott (1941, 1951) published some flower visiting records in Puerto
Rico.

Pachodynerus tibialis (de Saussure)
(Fig. 46)

Odynerus tibialis de Saussure, 1853a: 154 (key), 183, female (in subgenus Leionotus) - “La Colombie,
Caracas” [corrected 1875: Venezuela] (MHNG); 1875: 230 (key), 241 (Venezuela label perhaps
erroneous; Haiti). - Wolcott 1924: 42 (in subgenus Pachodynerus); 1936: 568 (in subgenus Pacho-
dyneurus [!]). - Bequaert 1948: 109 (only Hispaniola and Mona). - Menke 1986: 663 (type locality
restricted to Hispaniola).

Pachodyneurus [!] tibialis; Wolcott 1941: 156. - Ramos 1946: 68. — Wolcott 1951: 861 (Pachodynerus).
- Torres and Snelling 1992: 93 (Pachodynerus).

Pachodynerus tibialis var. (or. subsp.) barbouri Bequaert, 1948: 107 (key), 109, female - “Bahamas:
Great Inagua” (MCZH). - Willink and Roig-Alsina 1998: 3, 100 (syn. of Pach. tibialis (de Saussure)).

Pachodynerus tibialis barbouri; Menke 1986: 654 (key), 664.

Aside from Mona, this species is found in Hispaniola and the Bahamas (Menke 1986; Willink and
Roig-Alsina 1998). The original description from Caracas is erroneous, as are records from Puerto Rico
by Wolcott (1924; 1936); see Bequaert (1948), Wolcott (1951), and Menke (1986). The only published
information on its biology is flower visitation records (Wolcott 1941, 1951).

Genus Parancistrocerus de Saussure

This is a moderately large genus, with nearly 100 described species. The majority of the species are
New World, but there is a substantial number in the Oriental Region (see, e. g., Giordani Soika 1994).
While there is a serviceable key to the species north of Mexico (Bohart 1952), the Neotropical species
are unrevised. Genaro (2004) described a new species from Cuba.
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Parancistrocerus bacu (de Saussure)

Odynerus bacu de Saussure, 1853a: 154 (key), 185, male (in subgenus Leionotus) - “L’ile de Cuba” (?
MNHN).

Odynerus bacuensis de Saussure, 1855: 232 (unnecessary emendation; in subgenus Odynerus, division
Epsilon). - Stahl 1882: 201 (P. bucuensis [!]; Puerto Rico). - Gundlach 1887: 159 (P. bucuensis [!]). -
Wolcott 1924: 42 (P. bucuensis [!]); 1936: 569 (Odyneurus bucuensis [!]); 1951: 861 (P. bucuensis [!]).

Ancistrocerus variornatus Cameron, 1906: 283, male - “Havana” (? BMNH). - Bequaert 1925: 116 (type
in coll. Pomona College); 1928: 172 (syn. of A. bacu (de Saussure) in subgenus Parancistrocerus).

Ancistrocerus bacu; Bequaert 1925: 110 (type possibly in Paris; should be placed in subgenus Paran-
cistrocerus).

Stenodynerus bacu; Alayo 1976: 8 (key), 21.

Parancistrocerus bacu; Genaro 2004: 67.

This species was described from Cuba, and has also been recorded from Jamaica (Fox 1891), as well
as Puerto Rico.

Parancistrocerus dejectus (Cresson)

Odynerus dejectus Cresson, 1865: 164, female - “Cuba” (GUCO). - Dewitz 1881: 200 (Portorico). - Stahl
1882: 201. - Gundlach 1887: 159. - Ashmead 1900: 312. - Wolcott 1924: 42.

“Od. cressoni, Sauss.”; Gundlach 1887: 159. Nomen nudum.

Ancistrocerus dejectus; Bequaert 1925: 112 (in subgenus Parancistrocerus). - Wolcott 1936: 569; 1941:
156; 1951: 861.

Ancistrocerus atkinsi Bequaert and Salt, 1931: 775, female (in subgenus Parancistrocerus) - “Cuba:
La Milpa near Cienfuegos” (MCZH). - Alayo 1976: 21 (suspect only a syn. of S. dejectus (Cresson)).

Stenodynerus dejectus; Maldonado Capriles and Navarro 1967: 61.

Parancistrocerus dejectus; Genaro 2004: 67, 69.

This species was described from Cuba, and otherwise is known only from Puerto Rico and Culebra.
The only published information on its biology concerns avian predation on this species (Wolcott 1924,
1951).

Parancistrocerus obliquus (Cresson)

Odynerus obliquus Cresson, 1865: 163, female, male - “Cuba” (lectotype female ANSP). — Ashmead
1900: 312. - Cresson 1916: 105 (designation of lectotype).

Nortonia obliquus; Bequaert 1925: 117.

Stenodynerus obliquus; Alayo 1976: 8 (key), 21.

Parancistrocerus obliquus; Genaro 2004: 67, 69 (P. obliguus [!]).

This species was previously known only from Cuba. The junior author collected a female at La Rita,
Ponce, in May 2008. It differs from Cuban specimens we have seen in being somewhat darker: it lacks
lateral spots on the second metasomal tergum, the scape is black apically (not all yellow), the clypeus
is black only at the very apical extremity (not most of apex), the gena has only small yellow spots (not
mostly yellow), the mesepisternum lacks a small yellow spot below the large one, the fore- and mid-
femora are largely black (not yellow), and the tarsi are black (not brownish).

Genus Zeta de Saussure
This is a small genus, with four described species. Two of them are endemic to the Antilles, Zeta

abdominale, discussed below, and Zeta confusum (Bequaert and Salt), from Cuba. The other two species
are respectively confined to Argentina (Zeta mendozanum (Schrottky)), and widespread from Argentina
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to Mexico (Zeta argillaceum (Linnaeus)). The latter species is now adventive in Florida (Menke and
Stange 1986).

Zeta abdominale (Drury)
(Fig. 47)

Sphex abdominalis Drury, 1770: 108, pl. 45, fig. 2 - “Jamaica” (lost).

Vespa attenuata Fabricius, 1775: 372 - “Habitat in America” (lost). - de Saussure 1852: 70 (syn. of
Eumenes abdominalis (Drury)).

Sphex extensa Christ, 1791: 321, pl. 32 fig. 7- “Jamaika” (lost). - de Saussure 1875: 106 (syn. of Eumenes
abdominalis (Drury)).

Polistes attenuata; Fabricius, 1804: 279.

Eumenes abdominalis; Westwood 1837: 102, pl. 45 fig. 2. - Ashmead 1900: 312.

Eumenes colona de Saussure, 1852: 70, female - “La Jamaique; La Colombie” (type depository unknown).
- de Saussure 1875: 106 (syn. of E. abdominalis (Drury)). - Kirby 1884: 409.

Eumenes ornatus de Saussure, 1855: 147, pl. 8 fig. 3, female (in division Zeta) - “Les Antilles” (lectotype
MNHN). - de Saussure 1875: 106 (syn. of E. abdominalis (Drury)). - Dewitz 1881: 200. - Stahl 1883:
201. - Gundlach 1887: 159. - Ashmead 1900: 312 (ornata). - Wolcott 1924: 41; 1936: 568; 1941: 156;
1951: 860. - Giordani Soika 1975: 133 (designation of lectotype). REVISED STATUS.

Eumenes abdominalis var. ornatus; de Saussure 1875: 107 (in division Zeta).

Eumenes abdominalis var. colona; de Saussure 1875: 107 (in division Zeta).

Eumenes colonus var. ornatus; Zavattari 1912: 127 (in division Zeta).

Eumenes abdominalis var. hispaniolae Bequaert and Salt, 1931: 772, female, male - “Santo Domingo.
Port-au-Prince, Haiti” (holotype female MCZH). REVISED STATUS.

Zeta abdominale abdominale; Giordani Soika 1975: 131 (key), 130.

Zeta abdominale ornatum; Giordani Soika 1975: 131 (key), 133.

Zeta abdominale hispaniolae; Giordani Soika 1975: 131 (key), 132, fig. 2-4, 7.

This species was described from Jamaica, and recorded from Hispaniola and Greater Puerto Rico,

as well as Antigua (Giordani Soika 1975). In the revision by Giordani Soika (1975), it was treated as
a polytypic species with three subspecies. Zeta a. abdominale is the form from Jamaica, while Zeta
abdominale ornatum is that from Greater Puerto Rico and Antigua, and Zeta abdominale hispaniolae
is that from Hispaniola. The case with these forms is similar to that of the other polytypic Antillean
taxa treated here: the subspecies are distinguished by minor color differences, which show continuous
variation. In this case, the subspecies are distinguished by the relative amounts of black versus ferru-
ginous and yellow on the mesosoma and second metasomal segment. The senior author has previously
(Carpenter 1988) studied the subspecies recognized by Giordani Soika (1975) for Zeta argillaceum
(Linnaeus), all of which are based on color alone, and showed that the distinctions claimed for them did
not hold up. All of the subspecies of Zeta argillaceum were accordingly synonymized, but the Antillean
species were not studied at that time. They have been now, and also do not merit recognition.
It should be noted that Giordani Soika (1990: 166-170) took issue with Carpenter’s (1988) paper, wish-
ing to maintain the validity of his subspecies. As Carpenter (2003) showed, his arguments ranged
from inconsistent to unintentionally ironic, and his taxonomic approach is simply outmoded. Subspe-
cies have no place in a phylogenetic system, whether considered from the viewpoint of evolutionary
taxonomy (Wilson and Brown 1953) or cladistics (Nixon and Wheeler 1990). Even if one were to argue
that subspecies should be recognized so as to assist conservation efforts, the taxa in question here are
not well distinguished.

Wolcott (1951) provided flower records and described the mud cells of the nest. The nesting behavior
of this species has been extensively studied in Jamaica (Freeman and Taffe 1974; Taffe and Ittyeipe
1976; Taffe 1978, 1983).
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Genus Zethus Fabricius

This is by far the largest genus of Eumeninae, with nearly 250 described species. The Puerto Rican
species is placed in the subgenus Zethusculus Saussure, which presently contains 25 species. Bohart
and Stange (1965) included Zethus rufinodus in their arietis species group, which contains several other
Caribbean species, and one from Florida.

Zethus rufinodus (Latreille)
(Fig. 48)

Eumenes rufinoda Latreille, 1806: Tab. 14 fig. 4; 1809: 137 - “in Americae insulis” (lectotype male
MNHN). - Bohart and Stange 1962: 31 (designation of lectotype).

Zethus rufinodis; Lamarck 1817: 85.

Zethus rufinodus; Dewitz 1881: 200 (Portorico). - Stahl 1882: 201. - Gundlach 1887: 158. - Ashmead
1900: 312. - Zavattari 1912: 11 (key), 23 (in division Zethusculus). - Wolcott 1924: 41; 1936: 568;
1941: 156; 1951: 860. - Torres and Snelling 1992: 93.

Zethus rufinodus monensis Bohart and Stange, 1965: 138 (key), 147, fig. 98, male, female (in subgenus
Zethusculus) - “West Indies: Mona Island” (holotype male MCZH). REVISED STATUS.

Zethus rufinodus virginicus Bohart and Stange, 1965: 138 (key), 147, male (in subgenus Zethusculus)
- “S. Thomas” (UZMC). REVISED STATUS.

Aside from Greater Puerto Rico, this species is recorded from Antigua (Bohart and Stange 1965).
In the revision by Bohart and Stange (1965), it was treated as a polytypic species with three subspe-
cies, two of them described in that revision. The subspecies Zethus rufinodus monensis, from Mona,
and Zethus rufinodus virginicus, from St. Thomas, are very minor color variants, differing in relative
amounts of pale markings on the scutellum and metanotum, and the shading of red and yellow. We see
no useful reason to maintain these subspecies, and herewith synonymize them.
Wolcott (1941, 1951) has recorded this species nesting in rotten fenceposts, and provided flower records.
According to Wolcott (1951) its burrows may be so numerous as to require replacement of the fencepost.

SUBFAMILY POLISTINAE

The two genera recorded here are each the only member of their respective tribe (Carpenter 1991).
Polistes is cosmopolitan, but has more species described from the Neotropics than any other Region,
while Mischocyttarus is primarily Neotropical, with a few species in the Nearctic Region. Species of the
two genera form nearly the entirety of the social wasp fauna in the Caribbean.

A recent key to the polistine genera in the New World is provided by Carpenter (2004b), and species
keys are to be found in Richards (1978).

The concept of the phylogenetic relationships among polistine genera has varied in recent analy-
ses. In the analysis of adult morphology by Carpenter (1991), Polistes was the sister-group of all other
polistine genera, with the position of Mischocyttarus not resolved relative to the tribes Ropalidiini and
Epiponini. The position of both Polistes and Mischocyttarus was unresolved in the analysis of nest archi-
tecture by Wenzel (1993). Polistes was the sister-group of all other polistine genera, with Mischocyttarus
sister-group of the remaining genera in turn in the combined analysis of adult and larval morphology
and nest architecture by Wenzel and Carpenter (1994). With the addition of molecular data (Arévalo et
al. 2004) Polistes was still the sister-group of all other polistine genera with the position of Mischocyi-
tarus unresolved again. But the relationships of the tribes were different in the combined analysis of
molecular and morphological data by Pickett and Carpenter (2010), with Polistes the sister-group of
Epiponini, and Mischocyttarus the sister-group of this clade. The matter is far from settled.
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TRIBE MISCHOCYTTARINI
Genus Mischocyttarus de Saussure

This is the largest genus of social wasps, with nearly 250 described species, all from the New World.
The two species occurring in Puerto Rico are both placed in the subgenus Phi Saussure, and are closely
related, being part of the mexicanus group of Silveira (2008).

Mischocyttarus mexicanus cubicola Richards

Polybia cubensis var. obscura; Stahl 1882: 201 (Puerto Rico). Nomen nudum.

Polybia cubensis; Ashmead 1900: 311 [partim]. Misidentification.

Megacanthopus cubensis; Wolcott 1924: 41. Misidentification.

Mischocyttarus cubensis; Bequaert 1933: 115 (key), 118 (nest), 135, fig. 4, pl. XXIX fig. 5-6. - Wolcott
1936: 568; 1941: 156. - Ramos 1946: 68 (Mona). - Wolcott 1951: 864. - Medina Gaud and Martorell
1974: 270 (Caja de Muertos). Misidentification.

Mischocyttarus cubensis var. cubensis; Bequaert 1933: 135, fig. 4, pl. 29 fig. 5-6. Misidentification.

Mischocyttarus cubensis cubensis; Bohart 1951: 880. Misidentification.

Mischocyttarus mexicanus; Litte 1977: 229-246.

Mischocyttarus mexicanus cubicola Richards, 1978: 309 (key), 318, female, male (in subgenus Mono-
cyttarus Richards) - “Cuba: Mts near Guantanamo” (holotype male BMNH); also from elsewhere
in Cuba; and U. S. A.: FL. - Hermann and Chao 1984: 516-520 (distr.; U. S. A.: SC, Puerto Rico).

This subspecies was described from Cuba, and recorded from the southeastern United States as
well as Puerto Rico. It was previously misidentified as Misch. cubensis (de Saussure). Wolcott (1941)
and Ramos (1946) recorded Misch. cubensis from Mona, but Torres and Snelling (1992) suggested this
was actually Misch. phthisicus. However, Wolcott (1951) recorded both Misch. phthisicus and Misch.
cubensis from Puerto Rico, and his brief description of the latter could correspond to Misch. mexicanus
cubicola. Hermann and Chao (1984) have definitely recorded Misch. mexicanus cubicola from Puerto
Rico.

Wolcott (1941, 1951, as M. cubensis) noted caterpillar prey, and cases of attack by Cordyceps fungus
attaching wasps to citrus leaves. The biology of Misch. mexicanus cubicola has been extensively studied
in Florida (e. g. Litte 1977; Clouse 1995, 1997, 2001).

Mischocyttarus phthisicus (Fabricius)
(Fig. 49)

Vespa phthisica Fabricius, 1793: 281 - “America” (UZMC).

Polistes phthisica; Fabricius 1804: 278.

Polybia indeterminabilis de Saussure, 1854: 201 (in division My) - “Amérique du Sud. Ile Sainte-Lucie”
(lectotype female MNHN). - Ducke 1913: 331 (syn. of M. phthisicus (Fabricius)). - Richards 1978:
316 (designation of lectotype).

Polybia phthisica; Dewitz 1881: 199 (Portorico). - Gundlach 1887: 158. - Ashmead, 1900: 311. - Wolcott
1924: 41.

? Polybia fulvofasciatus; Ashmead 1900: 311. Misidentification.

Polybia mexicana; Ashmead 1900: 311. Misidentification.

Megacanthopus indeterminabilis; Ducke 1910: 540. - Wolcott 1924: 41; 1936: 568.

Mischocyttarus phthisicus; Ducke 1913: 331. - Bequaert 1933: 116 (key), 139. - Wolcott 1936: 568. - Be-
atty 1944: 171 (St. Croix). - Wolcott 1951: 864. - Miskimen and Bond 1970: 110. - Snelling 1992: 13
(Guana), 14 (Mona). - Torres and Snelling 1992: 93 (Mona). - Snelling 2005: 289 (Guana).

Mischocyttarus indeterminabilis; Overal 1978: 10.
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This species is widespread in the Antilles, and is known from Florida, and there are dubious records
from Central and South America. Wolcott (1951) mentioned caterpillar prey in Puerto Rico, but little
has been published on the biology of this species.

TRIBE POLISTINI
Genus Polistes Latreille

There are more than 200 species in the genus, with more than 90 described from the New World.
The three species recorded here are now placed in the subgenus Aphanilopterus Meunier in the broad
sense (Carpenter 1996). In the subgeneric classification of Richards (1978), P. major was placed in a
different subgenus, Palisotius Richards, from the other two species, which were both included in the
same species group, the crinitus group, or Group 5, of the subgenus Aphanilopterus in the restricted
sense. In the cladistic analysis by Pickett and Wenzel (2004), P. major and P. crinitus americanus were
sister-groups, with P. minor distantly related. More recent analyses have shown P. major and P. crinitus
as not closely related (Pickett et al. 2006; Pickett and Carpenter 2010), but P. minor was not included.

Polistes crinitus (Felton)
(Fig. 50)

Vespa crinita Felton, 1765: 54, pl. VI right fig. - “Island of Jamaica” (lost).

Vespa tricolor Fabricius, 1775: 369 - “Jamaica” (type depository unknown) [junior primary homonym of
Vespa tricolor Pallas, 1771]. - de Saussure 1853a: 93 (syn. of P. americanus (Fabricius)).

Vespa americana Fabricius, 1775: 370 - “America” (UZMC). REVISED STATUS.

Vespa multicolor Olivier, 1792: 691 - “Cayenne” (type depository unknown). - de Saussure 1853a: 94
(syn. of P. americanus (Fabricius)). REVISED STATUS.

? Vespa dominicensis Vallot, 1802: 168 - “Saint-Domingue” (probably lost). - de Saussure 1854: 103
(species dubiae; in subgenus Polistes, possibly P. americanus).

Polistes americana; Fabricius, 1804: 275. - Dewitz 1881: 199 (P. americanus; Portorico). - Stahl 1882:
201 (P. americanus). - Gundlach 1887: 158 (P. americanus). - Ashmead 1900: 311 (P. americanus). -
Wolcott 1951: 862-864 (P. americanus). - Garcia Tuduri et al. 1974: 130 (P. americanus; Desecheo).
- Medina Gaud and Martorell 1974: 270 (P. americanus; Caja de Muertos).

Polistes media Palisot de Beauvois, 1818: 207, pl. VIII fig. 2 - “Sainte-Domingue” (type depository un-
known). - de Saussure 1853a: 94 (syn. of P. americanus (Fabricius)).

Polistes madoci Kirby, 1884: 411, female - “St. Thomas” (BMNH). - Richards 1978: 515 (syn. of P. crini-
tus americanus (Fabricius)).

Polistes canadensis; Wolcott 1924: 41; 1936: 567. Misidentification.

Polistes crinitus; Wolcott 1924: 41; 1936: 567; 1941: 155 (record of P. canadensis from Puerto Rico
belongs here). - Ramos 1946: 68. - Miskimen and Bond 1970: 109. - Snelling 1992: 13 (Guana), 14
(Mona); 2005: 289 (Guana).

Polistes crinitus var. americanus; Salt 1927: 185.

Polistes crinitus var. insulicola Bequaert and Salt, 1931: 793, female - “St. Kitts (or St. Christopher) ...
Basseterre” (Cornell University, [thaca). - Richards 1978: 515 (syn. of P. crinitus multicolor (Olivier)).

Polistes crinitus insulicola; Beatty 1944: 171.

Polistes crinitus var. multicolor; Richards and Richards 1951: 96.

Polistes crinitus crinitus; Richards 1978: 471 (key), 514 (in subgenus Aphanilopterus).

Polistes crinitus americanus; Wolcott 1951: 864

Polistes crinitus multicolor; Richards 1978: 471 (key), 515 (in subgenus Aphanilopterus).

Polistes tricolor; Overal 1978: 10.

This species was described from Jamaica, and is widespread in the Antilles. In the revision by
Richards (1978), it was treated as a polytypic species with three subspecies. The forms concerned were
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originally described as separate species, then synonymized by de Saussure (1853-1858). In the last
century the names were revived as varieties, with another variety then described by Bequaert and Salt
(1931), which later came to be treated as subspecies. In Richards’ conception, P. crinitus americanus is
the subspecies predominant in Greater Puerto Rico, with P. c. crinitus restricted to Jamaica, Hispaniola
and Montserrat, while P. crinitus multicolor is found in St. Croix and the Lesser Antilles, as well as
Montserrat. In Richards’ key these subspecies differ in the relative amounts of black, ferruginous and
yellow coloration. The differences are not large: there is more black on the metasoma and more yellow
on the mesosoma in P. crinitus americanus, while the scutum is ferruginous in P. crinitus crinitus but
is black or with reddish spots in P. crinitus multicolor. However, as his key stated of the latter “(speci-
mens from Martinique approach P. c. crinitus).” These latter forms, then, are not well distinguished,
nor is the form Polistes crinitus var. insulicola, which Richards treated as a synonym of P. crinitus
maulticolor. And in fact P. crinitus americanus is not as distinct as portrayed in the key: Richards gave
“Humeri almost entirely yellow” for P. crinitus americanus versus “Humeri with only front and hind
margins yellow, disk black and ferruginous,” but P. crinitus americanus we have collected in Puerto Rico
typically have the front and hind margins yellow, and just part of the dorsal surface black; the lateral
surface is black with occasional reddish tinge. The variation among these forms is continuous, with
the more melanistic extreme found in Puerto Rico. Dividing such variation into named subspecies is a
poor way to treat it, and it does not work well in any case. We are therefore sinking these subspecies.
Wolcott (1924) mentioned caterpillar prey, and avian predation on this species in Puerto Rico. Wolcott
(1951) elaborated on the ethology of the species, and mentioned Cordyceps attack. There are otherwise
just isolated description of nests from elsewhere in its range (Richards and Richards 1951).

Polistes major major Palisot de Beauvois

Polistes major Palisot de Beauvois, 1818: 206, pl. VIII fig. 1 - “Sainte-Domingue” (type depository un-
known). - Wolcott 1936: 567, fig.; 1941: 155. - Ramos 1946: 68 (Mona). - Wolcott 1951: 864. - Garcia
Tuduri et al. 1974: 130 (Desecheo). - Medina Gaud and Martorell 1974: 270 (Caja de Muertos).

Polistes carnifex; Ashmead 1900: 311. Misidentification.

Polistes major var. major; Bequaert 1937: 174.

Polistes major var. (or subsp) bakeri Bequaert, 1940: 15, male, female - U. S. A.: “San Antonio, Bexar
Co., TEXAS” (MCZH). — Snelling 1974: 477 (syn. of P. major Palisot de Beauvois).

Polistes major major; Bohart 1951: 879.

Polistes major bakeri; Bohart 1951: 879.

This species was described from Hispaniola, and is widespread in mainland America. It has been
considered to have been introduced into Puerto Rico (Bequaert 1936), as the first collecting record dates
from 1930, after the hurricane of 1928 that was suggested to have brought it to Puerto Rico, as well as
to Mona, where the first collecting record dates from 1939 (Wolcott 1951). Wolcott (1951: 864) stated:
“It now occurs in all parts of Puerto Rico, but is not especially abundant” which is the case today (pers.
obs. of the junior author). It is mentioned in the list for Mona by Ramos (1946) but not the later list
by Torres and Snelling (1992), and the junior author did not observe the species on two trips to Mona,
in 2000 and 2007. However, given our discovery of two undescribed endemic species of Vespidae, and
confirmation of the occurrence of another species that is otherwise widespread in the Lesser Antilles,
we must question the premise underlying the suggestion that the species is introduced, namely that
previous collecting was really sufficient to establish absence. It could have been present all along, rare
perhaps but in any case overlooked. We also think that the speculation that this species was blown in
on the wind should be set aside.

Wolcott (1941, 1951) gave some details about nesting and prey. There is otherwise rather little
published on the biology of this widespread species (e. g. Rau 1940, 1943).

Polistes minor Palisot de Beauvois
Polistes minor Palisot de Beauvois, 1818: 207, pl. VIII fig. 3 - “Sainte-Domingue” (type depository un-

known). - Ashmead 1900: 311.
Polistes versicolor; Ashmead 1900: 311. Misidentification.
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Polistes hertwigi Schulz, 1903: 486, female - “Westindien ... Haiti” (ZSMU). - Richards 1978: 517 (syn.
of P. minor Palisot de Beauvois).

This species was described from Hispaniola, and is recorded from Tortuga as well as Puerto Rico
(Richards 1978).

The nest was figured by Palisot de Beauvois (1818: pl. VIII fig. 3) with the original description, but
nothing has been published on the biology of this species since.

Composition of the Fauna

Of the twenty species treated herein, three are endemic to Puerto Rico (15%) and one to St. Croix
and St. Thomas (5%). Five other species are restricted to the Greater Antilles, i. e., also occur in Cuba,
Jamaica or Hispaniola. Five others (25%) also occur in the Lesser Antilles, and another species extends
into the Bahamas. That is, 75% of the species are precinctive in the West Indies. Just five species
also occur in continental America. Two of these, the two species of Mischocyttarus, occur just in the
southeastern U. S. A. The last three of the continental species are widespread, but are predominantly
Neotropical, only occurring in the very southern part of the Nearctic Region.

Acknowledgments

We thank F. Areces (University of Puerto Rico, Rio Piedras) for the identification of some plants as-
sociated with O. aridum n. sp., and A. Areces (Arboretum Metropolitano, San Juan) for the identification
of the cactus. Nico Franz (University of Puerto Rico, Mayagiiez) kindly allowed us to study specimen
of Euodynerus new species collected by him. The habitus images of new species were made by Eileen
Cubbage, and Cristina Juarrero graciously formatted color plates. Lynn S. Kimsey and Wojciech J.
Pulawski provided numerous helpful comments on a draft of the manuscript. We thank Paul Skelley
for his suggestions and help during the edition of the manuscript.

The senior author acknowledges Dennis Stevenson for arranging field work in Puerto Rico on his
first trip there, Ward Wheeler for providing the impetus for the second trip, and Amy Davidson for col-
lecting assistance. The junior author thanks Victor L. Gonzalez for years of supporting research and
field work in Puerto Rico and adjacent islands, and also Miguel A. Garcia (Tofio) for faciliting collecting
permits in Greater Puerto Rico area. Julio C Lazcano provided help during field trips. We thank the
Departamento de Recursos Naturales and especially Tofio for encouraging our studies during several
years.

Literature Cited

Alayo D., P. 1971. Introduccién al estudio de los himendpteros de Cuba. Superfamilia Vespoidea.
Universidad de Oriente, Santiago de Cuba, Museo “Charles Ramsden”; Santiago de Cuba. 44 p.

Alayo D., P. 1976. Introduccion al estudio de las himenopterés de Cuba. Superfamilia Vespoidea.
Instituto de Zoologia, Academia de Ciencias de Cuba, Serie Biolégica 62: 1-37.

Arévalo, E., Y. Zhu, J. M. Carpenter, and J. E. Strassmann. 2004. The phylogeny of the social
wasp subfamily Polistinae: evidence from microsatellite flanking sequences, mitochondrial COI
sequence, and morphological characters. BioMed Central Evolutionary Biolology 4: 8.

Ashmead, W. H. 1900. Report upon the Aculeate Hymenoptera of the island of St. Vincent and Gre-
nada, with additions to the parasitic Hymenoptera and a list of the described Hymenoptera of the
West Indies. Transactions of the Entomological Society of London 1900: 207-367.

Beatty, H. A. 1944. The insects of St. Croix. 1. Journal of Agriculture of the University of Puerto Rico
28 (3-4): 114-172.

Bequaert, J. 1925. The genus Ancistrocerus (Hymenoptera, Vespidae) in North America, with a partial
key to the species. Transactions of the American Entomological Society 57: 57-117.

Bequaert, J. 1928. A study of certain types of diplopterous wasps in the collection of the British Mu-
seum. Annals and Magazine of Natural History (10) 2: 138-176.



20 ¢ INsecTta MunDpI 0202, December 2011 CARPENTER AND GENARO

Bequaert, J. 1929. The folded-winged wasps of the Bermudas, with some preliminary remarks on
insular wasp faunae. Annals of the Entomological Society of America 22: 555-582.

Bequaert, J. C. 1933. The nearctic social wasps of the subfamily Polybiinae (Hymenoptera, Vespidae).
Entomologica Americana (n. s.) 13: 87-150.

Bequaert, J. C. 1936. Two new color forms of Polistes major Palisot de Beauvois from California and
Arizona (Hymenoptera, Vespidae). Entomological News 47: 7-13.

Bequaert, J. C. 1937. The American Polistes with prepectal suture. Their structural characters, dis-
tribution and variation. Archivos del Instituto de Biologia Vegetal, Rio de Janeiro 3 (2): 171-205.

Bequaert, J. C. 1940. An introductory study of Polistes in the United States and Canada with descrip-
tions of some new North and South American forms. (Hymenoptera, Vespidae). Journal of the New
York Entomological Society 48: 1-31.

Bequaert, J. 1941. A new species of Monobia from Puerto Rico. Memorias de la Sociedad Cubana de
Historia Natural “Felipe Poey” 15 (4): 375-378.

Bequaert, J. 1944. The North American species of Ancistrocerus, proper (Hymenoptera, Vespidae).
Entomologica Americana (n. s.) 23 (4): 225-296.

Bequaert, J. 1948. The genus Pachodynerus (Hymenoptera, Vespidae) in the Antilles. Psyche 55:
105-112.

Bequaert, J., and G. Salt. 1931. New West Indian Diploptera. Annals of the Entomological Society
of America 24: 765-797.

Bertoni, A. de W. 1911. Contribucién a la biologia de las avispas y abejas del Paraguay (Hymenoptera).
Anales del Museo Nacional de Historia Natural de Buenos Aires 22: 97-146.

Bohart, R. M. 1951. Vespidae. p. 875-907. In: C. F. W. Muesebeck, K. V. Krombein, and H. K. Townes
(eds.). Hymenoptera of America north of Mexico. United States Department of Agriculture, Mono-
graph 2, Washington, D.C. 305 p.

Bohart, R. M. 1952. The California species of mite-bearing Stenodynerus (Hymenoptera, Vespidae).
Proccedings of the Entomological Society of Washington 54: 38-53, fig. 1-12.

Bohart, R. M., and L. A. Stange. 1962. Lectotypes of nearctic and neotropical Zethini in European
and American museums. Bulletin of Brooklyn Entomological Society 57: 28-32.

Bohart, R. M., and L. A. Stange. 1965. A revision of the genus Zethus Fabricius in the Western Hemi-
sphere (Hymenoptera: Eumenidae). University of California Publications in Entomology 40: 1-208.

Bréthes, J. 1906. Véspidos y Euménidos sudamericanos (nuevo suplemento). Anales del Museo Na-
cional de Buenos Aires (3a) 13 (6): 311-377.

Callan, E. McC. 1954. Observations on Vespoidea and Sphecoidea from the Paria pennisula and Patos
island, Venezuela. Boletin de Entomologia Venezolana 9 (1-4): 13-27.

Cameron, P. 1905. Description of four new species of Odynerus from Mexico. Transactions of the
American Entomological Society 31: 389-391.

Cameron, P. 1906. Algunos himendépteros (la mayoria no descrita) coleccionados por el Profesor Baker
en Cuba. Primer Informe Anual de la Estacién Central Agronémica de Cuba 1906: 275-285.

Cameron, P. 1912. The Hymenoptera of the Georgetown Museum. Part 3. The marabuntas or wasps.
Timehri 2: 207-231.

Carpenter, J. M. 1988 (1987). A review of the subspecies concept in the eumenine genus Zeta (Hy-
menoptera: Vespidae). Psyche 94: 253-259.

Carpenter, J. M. 1991. Phylogenetic relationships and the origin of social behavior in the Vespidae.
p. 7-32. In: K. G. Ross and R. W. Matthews (eds.). The social biology of wasps. Cornell University
Press; Ithaca. 678 p.

Carpenter, J. M. 1996. Phylogeny and biogeography of Polistes. p.18-57. In: S. Turillazzi and M. J.
West-Eberhard (eds.). Natural history and evolution of paper-wasps. Oxford University Press;
Oxford. 400 p.

Carpenter, J. M. 2003 (2002). Return to the subspecies concept in the genus Zeta (Hymenoptera: Ves-
pidae; Eumeninae ). Boletin del Museo Nacional de Historia Natural del Paraguay 14 (1-2): 19-24.

Carpenter, J. M. 2004a. Ancistroceroides de Saussure, a potter wasp genus new for the United States,
with a new key to the genera of Eumeninae of America north of Mexico (Hymenoptera: Vespidae).
Journal of the Kansas Entomological Society 77 (4): 721-741.



VESPIDAE oF PugErTO Rico InseEcTA MunbI 0202, December 2011 « 21

Carpenter, J. M. 2004b. Synonymy of the genus Marimbonda Richards, 1978, with Leipomeles Mdobius,
1856 (Hymenoptera: Vespidae; Polistinae), and a new key to the genera of paper wasps of the New
World. American Museum Novitates 3465: 1-16.

Carpenter, J. M., and J. M. Cumming. 1985. A character analysis of the North American potter
wasps (Hymenoptera: Vespidae; Eumeninae). Journal of Natural History 19: 877-916.

Carpenter, J. M., and B. R. Garcete-Barrett. 2003 (2002). A key to the neotropical genera of Eu-
meninae (Hymenoptera: Vespidae). Boletin del Museo Nacional de Historia Natural del Paraguay
14 (1-2): 52-73.

Christ, J. L. 1791. Naturgeschichte, Klassification und Nomenclatur der Insekten, vom Bienen, Wespen
und Ameisengeschlecht; als der fiinften Klasse fiinfte Ordnung des Linneischen Natursystems von
den Insekten: Hymenoptera. Mit hdutigen Fliigeln. Mit LX. ausgemalten Kupfertafeln in einem
besonderen Band, und einem ausgemalten Titelkupfer. Hermann; Frankfurt am Main (Hermann).
535 p.

Clouse, R. M. 1995. Nest usurpation and intercolonial cannibalism in Mischocyttarus mexicanus (Hy-
menoptera: Vespidae). Journal of the Kansas Entomological Society 68 (1): 67-73.

Clouse, R. M. 1997. Are lone paper wasp foundresses mainly the result of sister mortality? Florida
Scientist 60 (4): 265-274.

Clouse, R. M. 2001. Some effects of group size on the output of beginning nests of Mischocyttarus
mexicanus (Hymenoptera: Vespidae). Florida Entomologist 84 (3): 418-425.

Cresson, E. T. 1865. On the Hymenoptera of Cuba. Proceedings of the Entomological Society of Phila-
delphia 4: 1-200.

Cresson, E. T. 1916. The Cresson types of Hymenoptera. Memoirs of the American Entomological
Society 1: 1-141.

Davis, D. 1964. Bagworm moths of the Western Hemisphere. United States National Museum Bul-
letin 244: 1-233.

Dewitz, H. 1881. Hymenopteren von Portorico. Berlin. Entomologische Zeitschrift 25: 197-208.

Drury, D. 1770. Illustrations of natural history, 1. White; London. p. 1-27, [1], 1-130, index [1-2], pl.1-50.

Ducke, A. 1910. Révision des guépes sociales polygames d’Amérique. Annales historico-naturales Musei
Nationalis Hungarici 8: 449-544.

Ducke, A. 1913. Zur Synonymie einiger Hymenopteren. Deutsche Entomologische Zeitschrift 1913:
330-333.

Fabricius, J. C. 1775. Systema entomologiae, sistens insectorum classes, ordines, genera, species
adiectis synonymis, locis, descriptionibus, observationibus. Kortii; Flensburg and Leipzig. 832 p.

Fabricius, J. C. F. 1793. Entomologia systematica emendata et aucta. Tomo II. Christ. Gottl. Proft;
Copenhagen. 519 p.

Fabricius, J. C. 1798. Supplementum entomologiae systematicae. Proft and Storch; Copenhagen. 572 p.

Fabricius, J. C. F. 1804. Systema Piezatorum secundum ordines, genera, species, adjectis synonymis,
locis, observationibus, descriptionibus. Reichard; Brunswick. 439 p.

Felton, S. 1765 (1764). An account of a singular wasp and locust. Philosophical Transactions of the
Royal Society 54: 53-57.

Fox, W. J. 1891. On a collection of Hymenoptera made in Jamaica during April, 1891. Transactions of
the American Entomological Society 18: 337-348.

Freeman, B. E., and D. B. Jayasingh. 1975a. Population dynamics of Pachodynerus nasidens (Hy-
menoptera) in Jamaica. Oikos 26: 86-91.

Freeman, B. E., and D. B. Jayasingh. 1975b. Factors controlling the distribution in Jamaica of Pa-
chodynerus nasidens (Latr.) (Hymenoptera: Eumenidae). Biological Journal of the Linnean Society
of London 7: 231-241.

Freeman, B. E., and C. A. Taffe. 1974. Population dynamics and nesting behaviour of Eumenes colona
(Hymenoptera) in Jamaica. Oikos 25: 388-349.

Garcia Tuduri, J. C., S. Medina Gaud, and L. F. Martorell. 1974. Preliminary list of the insects of
Desecheo Island, Puerto Rico. Journal of Agriculture of the University of Puerto Rico 58: 125-133.

Genaro, J. A. 2004. Dos especies nuevas de euméninos de los géneros Euodynerus y Parancistrocerus
para Cuba (Hymenoptera: Vespidae). Solenodon 4: 67-72.



22 ¢ INsEcTA MunpI1 0202, December 2011 CARPENTER AND GENARO

Genaro, J. A., and N. M. Franz. 2008. The bees of Greater Puerto Rico. Insecta Mundi 0040: 1-24.

Giordani Soika, A. 1975. Sul genere Zeta (Sauss.). Bollettino del Museo Civico di Storia Naturale di
Venezia 27: 111-135.

Giordani Soika, A. 1978. Revisione degli Eumenidi neotropicali appartenenti ai generi Eumenes Latr.,
Omicron (Sauss.), Pararaphidoglossa [sic] Schulth. ed affini. Bollettino del Museo Civico di Storia
Naturale di Venezia 29: 1-420.

Giordani Soika, A. 1990 (1988). Revisione degli Eumenidi neotropicali appartenenti ai generi Pa-
chymenes Sauss., Santamenes n. gen., Brachymenes G. S., Pseudacaromenes G. S., Stenosigma G. S.
e Gamma Zav. (Hymenoptera). Bollettino del Museo Civico di Storia Naturale di Venezia 39: 71-172.

Giordani Soika, A. 1994. Ricerche sistematiche su alcuni generi di eumenidi della regione orientale
e della Papuasia (Hymenoptera, Vespoidea). Annali di Museo Civico di Storia Naturale "Giacomo
Doria” 90: 1-348.

Griffin, F. J. 1939. On the dates of publication of de Saussure (H. de): Etudes sur la famille des Ves-
pides 1-3. 1852-1858. Journal of the Society for the Bibliography of Natural History 1: 211-212.

Guérin-Méneville, M. F. E. 1857. Animaux Articulés. p. 1-829. In: R. de la Sagra. Histoire Physique,
Politique et Naturelle de I'ile de Cuba. Arthus Bertrand; Paris. 868 p.

Gundlach, J. 1887. Apuntes para la fauna Puerto-Riquenia. Sexta Parte. Anales de la Sociedad Es-
panola de Historia Natural 16 (1): 115-199.

Hermann, H. R., and J.-T. Chao. 1984. Distribution of Mischocyttarus (Monocyttarus) mexicanus
cubicola in the United States. Florida Entomologist 67 (4): 516-520.

Jayasingh, D. B., and C. A. Taffe. 1982. The biology of the eumenid mud-wasp Pachodynerus nasidens
in trapnests. Ecological Entomologist 7: 283-289.

Kirby, W. F. 1884. On the Hymenoptera collected during the recent expedition of H. M. S. “Challenger.”
Annals and Magazine of Natural History. (5) 13: 402-413.

Kriechbaumer, J. 1900. Von ihrer konigl. Hoheit der Prinzessin Therese von Bayern auf einer Reise
in Sudamerika gesammelte Insekten. Hymenopteren. Berlin Entomologische Zeitschrift 45: 97-107.

Krombein, K. V. 1967. Trap-nesting wasps and bees. Smithsonian Institution Press; Washington D.
C. 570 p.

Lamarck, J. B. P. A. de. 1817. Histoire naturelle des animaux sans vertébres, présentant les caractéres
généraux et particuliers de ces animaux..., Tome 4. Verdiére, libraire; Paris. 603 p.

Latreille, P. A. 1806. Histoire naturelle, genérale et particuliére, des Crustacés et des Insectes. Amand
Koenig;

Paris. Tome I, 18 + 302 p., 16 pls.

Latreille, P. A. 1809. Histoire naturelle, genérale et particuliére, des Crustacés et des Insectes, Tome
IV. Amand Koenig, Parisiis et Argentorati [= Paris and Strasbourg]. 399 p.

Latreille, P. A. 1813-1817. Insectes de ’Amerique equinoxiale, recueillis pendant le voyage de MM.
de Humboldt et Bonpland. p. 97-144. In: F. H. A. Humboldt and A. J. A. Bonpland. Voyage aux
régions equinoxiales du nouveaux continent, fait in 1799-1804. Recueil d’observations de zoologie
et d’anatomie comparée, 2nd Ed. F. Schoell et G. Dufour; Paris. 352 p.

Litte, M. 1977. Behavioral ecology of the social wasp, Mischocyttarus mexicanus. Behavioral Ecology
and Sociobiology 2: 229-246.

Maldonado Capriles, J., and C. A. Navarro. 1967. Additions and corrections to Wolcott’s “Insects
of Puerto Rico.” Caribbean Journal of Science 7: 45-64.

Medina Gaud, S., and L. F. Martorell. 1974. The insects of Caja de Muertos Island, Puerto Rico.
Journal of Agriculture of the University of Puerto Rico 58: 244-272.

Menke, A. S. 1986. A new Pachodynerus from Mayaguana Island, Bahamas, and a key to the West
Indian species of the genus (Hymenoptera: Vespidae: Eumeninae). Proceedings of the Entomologi-
cal Society of Washington 88 (4): 650-665.

Menke, A. S., and L. A. Stange. 1986. Delta campaniforme rendalli (Bingham) and Zeta argillaceum
argillaceum (Linnaeus) established in southern Florida, and comments on generic discretion in
Eumenes s. [. (Hymenoptera: Vespidae; Eumeninae). Florida Entomologist 69: 697-702.

Miskimen, G. W., and R. M. Bond. 1970. The insect fauna of St. Croix, United States Virgin Islands.
New York Academy of Science, Scientific Survey of Porto Rico and the Virgin Islands 13 (1): 1-114.



VESPIDAE oF PUERTO Rico InsEcTA MunDI 0202, December 2011 ¢ 23

Nixon, K. C., and Q. D. Wheeler 1990. An amplification of the phylogenetic species concept. Cladis-
tics 6: 211-223.

Olivier, A. G. 1791. Encyclopédie méthodique. Histoire Naturelle Insectes 6: 1-368.

Olivier, A. G. 1792. Encyclopédie méthodique. Histoire Naturelle Insectes 6: 369-709.

Overal, W. L. 1978. Designacao de lectétipos de onze espécies de vespas sociais descritas pro Adolpho
Ducke, e notas sobre a colecdo Ducke (Hymenoptera: Vespidae). Boletim do Museu Paraense Emilio
Goeldi (n. s), Zoologia 94: 1-14.

Palisot de Beauvois, A. M. F. J. 1805-1821. Insectes recueillis en Afrique et en Amérique das les
royaumes d’'Oware et de Benin, 4 Saint-Domingue et dans les Etats Unis, pendant les années 1786-
1797. Fain et Champagnie; Paris. xvi + 276. [Plate 8, 1818].

Pallas, P. S. 1771. Reise durch verschiedene Provinzen des Ruflischen Reichs. Erster Theil. Kayserliche
Academie der Wissenschaften; St. Petersburg. p. [1-12], 1-504, Tab. I-XI [= 1-11], Tab. A-L.

Pickett, K. M., and J. M. Carpenter. 2010. Simultaneous analysis and the origin of eusociality in
the Vespidae (Insecta: Hymenoptera). Arthropod Systematics and Phylogeny 68 (1): 3-33.

Pickett, K. M., J. M. Carpenter, and W. C. Wheeler. 2006. Systematics of Polistes (Hymenoptera:
Vespidae), with a phylogenetic consideration of Hamilton’s haplodiploidy hypothesis. Annales
Zoologici Fennici 43: 390-406.

Pickett, K. M., and J. W. Wenzel. 2004. Phylogenetic analysis of the New World Polistes (Hymenop-
tera: Vespidae: Polistinae) using morphology and molecules. Journal of the Kansas Entomological
Society 77 (4): 742-760.

Ramos, J. A. 1946. The insects of Mona Island (West Indies). Journal of Agriculture of the University
of Puerto Rico 30 (1): 1-74.

Rau, P. 1940. The nesting habits of several species of Mexican social wasps. Annals of the Entomologi-
cal Society of America 33: 81-92.

Rau, P. 1943. The nesting habits of Mexican social and solitary wasps of the family Vespidae. Annals
of the Entomological Society of America 36: 515-536.

Richards, O. W. 1978. The Social Wasps of the Americas, Excluding the Vespinae. British Museum
(Natural History), London.

Richards, O. W., and M. J. Richards. 1951. Observations on the social wasps of South America
(Hymenoptera, Vespidae). Transactions of the Royal Entomological Society of London 102: 1-170.

Salt, G. 1927. Notes on the Strepsiptera and their hymenopterous hosts. Psyche 34: 182-192.

Salt, G., and J. Bequaert. 1929. Stylopized Vespidae. Psyche 36: 249-282.

Sarmiento, C. E., and J. M. Carpenter. 2006. Familia Vespidae. In Fernandez, F. and M. J. Sharkey
(eds.), Introduccién a los Hymenoptera de la Region Neotropical: 539-556. Sociedad Colombiana de
Entomologia y Universidad Nacional de Colombia, Bogota.

Saussure, H. L. F. de. 1852 (1852-1853). Monographie des guépes solitaires, ou de la tribu des Eumé-
niens, comprenant la classification et la description de toutes les espéces connues jusqu’a ce jour,
et servant de complément au Manuel de Lepeletier de Saint Fargeau. Etudes sur la famille des
Vespides.1. Cherbuliez and Masson; Geneva and Paris. 286 p. [For dates of publication of various
parts, see Griffin 1939].

Saussure, H. L. F. de. 1853a (1852-1853). Monographie des guépes solitaires, ou de la tribu des Euméniens,
comprenant la classification et la description de toutes les espéeces connues jusqu’a ce jour, et servant de
complément au Manuel de Lepeletier de Saint Fargeau. Etudes sur la famille des Vespides.1. Cherbu-
liez and Masson; Geneva and Paris. 286 p. [For dates of publication of various parts, see Griffin 1939].

Saussure, H. L. F. de. 1853b (1853-1858). Monographie des guépes sociales ou de la tribu des Vespiens,
ouvrage faisant suite a la monographie des guépes solitaires. Etudes sur la famille des Vespides.
2. Masson and Kessmann; Paris and Geneva. 256 p. [For dates of publication of various parts, see
Griffin 1939].

Saussure, H. L. F. de. 1854 (1853-1858). Monographie des guépes sociales ou de la tribu des Vespiens,
ouvrage faisant suite a la monographie des guépes solitaires. Etudes sur la famille des Vespides.

2. Masson and Kessmann; Paris and Geneva. 256 p. [For dates of publication of various parts, see
Griffin 1939].



24 « INnsecTA MunpI1 0202, December 2011 CARPENTER AND GENARO

Saussure, H. L. F. de. 1855 (1855-1856). Supplement - la Monographie des guépes solitaires ou de la
tribu des Eumeniens, ouvrage qui - remporte de prix Davy fonde, Geneve, pour en courager I'étude
des sciences physiques et naturelles. p. 100-352. In: Etudes sur la famille des Vespides. 3. Kessmann
and Cherbuliez, Geneva and Paris. 352 p. [For dates of publication of various parts, see Griffin 1939].

Saussure, H. L. F. de. 1857. Description de quelques Vespides nouveaux. Annales de la Société Ento-
mologique de France (3) 5: 315-319.

Saussure, H. L. F. de. 1858. Note sur la famille des Vespides. Revue et Magasin de Zoologie (2) 10:
63-66, 162-171, 259-261.

Saussure, H. L. F. de. 1870. Vespidae americanae novae nonnullae. Revue et Magasin de Zoologie
(2) 22: 55-62.

Saussure, H. L. F. de. 1875. Synopsis of American Wasps. Smithsonian Miscellaneous Collection
254: 1-392.

Schulz, W. A. 1903. Materialen zu einer Hymenopterenfauna der Westindischen Inseln. Sitzungsbe-
richte der Bayerischen Akademie der Wissenschaften 33: 451-488.

Schulz, W. A. 1904 (1903). Kritische Bemerkungen zur Hymenopteren Fauna des nordwestlichen
Stdamerika. Berliner Entomologische Zeitschrift 48: 253-262.

Silveira, O. T. 2008. Phylogeny of wasps of the genus Mischocyttarus de Saussure (Hymenoptera,
Vespidae, Polistinae). Revista Brasileira de Entomologia 52 (4): 510-549.

Snelling, R. R. 1974. Changes in the status of some North American Polistes (Hymenoptera: Vespidae).
Proceeding of the Entomological Society of Washington 76 (4): 476-479.

Snelling, R. R. 1992. Guana and Mona Islands. Sphecos 23: 12-14.

Snelling, R. R. 2005. Wasps, ants, and bees: aculeate Hymenoptera. p. 283-296. In: J. Lazell (ed.).
Island. Fact and theory in nature. University of California Press; Berkeley. 402 p.

Stahl, A. 1882. Catalogo del gabinete zooldgico del Dr A. Stahl, precedido de una clasificacidn sistematica
de los animales que corresponden a esta fauna. Imprenta del Boletin Mercantil; San Juan. 248 p.

Stange, L. A. 2003. Review of Zethus Fabricius from the West Indies (Hymenoptera: Vespidae). Insecta
Mundi 17: 209-217.

Taffe, C. A. 1978. Temporal distribution of mortality in a field population of Zeta abdominale (Hyme-
noptera) in Jamaica. Oikos 31: 106-111.

Taffe, C. A. 1983. The biology of the mud-wasp Zeta abdominale (Drury) (Hymenoptera: Eumenidae).
Zoological Journal of the Linnean Society (London) 77: 385-393.

Taffe, C. A., and K. Ittyeipe. 1976. Effect of nest substrata on the mortality of Eumenes colona Sau-
ssure (Hymenoptera) and its inquilines. Journal of Animal Ecology 45: 303-311.

Torres, J. A., and S. Medina Gaud. 1998. Los insectos de Puerto Rico. Acta Cientifica 12: 3-41.

Torres, J. A., and R. R. Snelling. 1992. Los Himendpteros de Isla de Mona. Acta Cientifica 6 (1-3):
87-102.

Vallot, J. N. 1802. Concordance Systématique Servant de Table de Matieéres a 'Ouvrage de Réaumur
Intitulé: Memoires pour servir a 'histoire des insectes. Grégoire et Thouvenin; Paris. 198 p.

Vecht, J. van der. 1977. Notes on American Eumenidae. Proceedings of the Koninklijke Nederlandse
Akademie van Wetenschappen, (Ser. C) 80: 238-244.

Wenzel, J. W. 1993. Application of the biogenetic law to behavioral ontogeny: A test using nest archi-
tecture in paper wasps. Journal of Evolutionary Biology 6: 229-247.

Wenzel, J. W., and J. M. Carpenter. 1994. Comparing methods: Adaptive traits and tests of adap-
tation. p. 79-101. In: P. Eggleton and R. I. Vane-Wright (eds.). Phylogenetics and ecology. Series
number 17. Academic Press; London. 376 p.

West-Eberhard, M. J., J. M. Carpenter, and P. E. Hanson. 1995. The vespid wasps (Vespidae).
p. 561-587. In: P. Hanson and I. Gauld (eds.). The Hymenoptera of Costa Rica. Oxford University
Press; London. 893 p.

Westwood, J. O. 1837. Illustrations of exotic entomology -foreign insects - by Dru Drury, New Edition,
Vol. I. Henry G. Bohn, Covent Garden; London. 93 p.

Willink, A. 1972. Synonymical notes concerning some eumenid wasps (Hymenoptera, Eumenidae).
Proceedings of the Koninklijke Nederlandse Akademie van Wetenschappen, (Ser. C) 75: 67-72.
Willink, A. 1982. Revision de los generos Montezumia Saussure and Monobia Saussure (Hymenoptera:

Eumenidae). Boletin de la Academia Nacional de Ciencias, Cordoba 55: 3-321.



VESPIDAE oF PUERTO Rico InsEcTA MunDpI 0202, December 2011 « 25

Willink, A., and A. Roig-Alsina. 1998. Revision del genero Pachodynerus Saussure (Hymenoptera:
Vespidae, Eumeninae). Contributions of the American Entomological Institute 30 (5): 1-117.

Wilson, E. O., and W. L. Brown, Jr. 1953. The subspecies concept. Systematic Zoology 2: 97-111.

Wolcott, G. N. 1924 (1923). “Insectae Portoricensis.” A preliminary check-list of the insects of Porto
Rico, with descriptions of some new species. Journal of the Department of Agriculture of Puerto
Rico 7: 1-303.
Wolcott, G. N. 1936. Insectae Borinquenses. A revision of Insectae Portoricensis and First Supplement
to Insectae Portoricensis. Journal of Agriculture of the University of Puerto Rico 20 (1): 1-627.
Wolcott, G. N. 1941. A supplement to “Insectae Borinquenses.” Journal of Agriculture of the University
of Puerto Rico 25 (2): 33-158.

Wolcott, G. N. 1951 (1948). The insects of Puerto Rico. Journal of Agriculture of the University of
Puerto Rico 32: 749-975.

Yamane, Sk., J. Gusenleitner, and A. S. Menke. 1996. Pachodynerus nasidens (Latreille) (Hyme-
noptera, Vespoidea), an adventive potter wasp new to Japan. Species Diversity 1 (2): 93-97.

Zavattari, E. 1912. Materialien fir eine Monographie der Neotropischen Eumeniden. Archiv fiir Na-
turgeschichte 78A (4): 1-272.

Received June 16, 2011; Accepted September 3, 2011.



26 ¢ INsecTta MunDpI 0202, December 2011 CARPENTER AND GENARO

4 __ 5

Figures 1-5. Zeta abdominale (Drury). 1) Mesosoma in dorsal view. 2) Pronotum in oblique lateral view. 3)
Propodeum in oblique posterior view. 4) First metasomal tergum in dorsal view. 5) Claws. Scale bars = 1 mm.
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Figures 6-7. Head in frontal view. 6) Zeta abdominale (Drury). 7) Polistes crinitus (Felton). 8) Polistes minor
Palisot de Beauvois, mesosoma in dorsal view. Scale bars = 1 mm.
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12 13

Figures 9-13. Mischocyttarus. 9-10) Claws. 9) M. phthisicus (Fabricius). 10) M. mexicanus cubicola Richards.
11) M. phthisicus, first metasomal tergum in dorsal view. 12-13) M. mexicanus cubicola. 12) Pronotum in oblique
lateral view. 13) Propodeum in oblique posterior view. Scale bars =1 mm.
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14 15

18 19

Figures 14-19. Eumeninae. 14-15) First metasomal tergum in dorsal view. 14) Pachodynerus nasidens (Latreille).
15) P. atratus (Fabricius). 16-17) Pachodynerus nasidens. 16) Pronotum in antero-dorsal view. 17) Tegula. 18)
Omicron vexatum Giordani Soika, pronotum in oblique lateral view. 19) Zethus rufinodus (Latreille). Scale bars
=1mm.
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Figures 20-24. Parancistrocerus. 20-22) P. bacu (de Saussure). 20) Pronotum in antero-dorsal view. 21) Mesosoma
in dorsal view. 22) Leg. 23-24) P. dejectus (Cresson). 23) Mesosoma in dorsal view. 24) Leg. Scale bars = 1 mm.
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Figures 25-31. Eumeninae. 25-26) Ancistrocerus isla Carpenter, n. sp. 25) Metasoma in dorsal view. 26) First
metasomal tergum in lateral view. 27-29) Monobia proeta (Cresson). 27) First metasomal tergum in dorsal view.
28) Male antenna. 29) Pronotum in oblique lateral view. 30-31) Pachodynerus nasidens (Latreille). 30) Pronotum
in oblique lateral view. 31) Male antenna. Scale bars = 1 mm.
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Figures 32-40. Polistes. 32) P. minor Palisot de Beauvois, propodeum in oblique posterior view. 33) P. crinitus
(Felton), pronotum in oblique lateral view. 34-35) Mesosoma in dorsal view. 34) P. crinitus (Felton). 35) P. minor
Palisot de Beauvois. 36-37) P. crinitus. 36) First metasomal tergum in lateral view. 37) First metasomal tergum
in dorsal view. 38) P. minor, first metasomal tergum in dorsal view. 39-40) P. major Palisot de Beauvois. 39) First
metasomal tergum in lateral view. 40) First metasomal tergum in dorsal view. Scale bars = 1 mm.
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Figure 41-43. Habitus of new species of eumenines. 41) Ancistrocerus isla, female. 42) Euodynerus jeitita, male.
43) Omicron aridum, female. Scale bar =7 mm.
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Figures 44. Omicron aridum new species. A-B) habitat in Guayanilla. C) female inspecting an old nest. D) female
transporting a moth larva for provisioning the nest. Nests attached to: E) cactus, Pilosocereus royenii; F) a plant
stem; ) screen of a greenhouse; H) PVC tube.
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Figures 45-50. Images from life of vespid wasps from Greater Puerto Rico. 45) Pachodynerus atratus gathering
mud up for nest construction on a path, Culebra Island. 46) Pachodynerus tibialis involved in the same activity,
Mona Island. 47) Zeta abdominale with a mud ball ready for transportation to the nest, Puerto Rico. 48) Zethus
rufinodus, Puerto Rico. 49) Mischocyttarus phthisicus on the nest, Puerto Rico. 50) Polistes crinitus on the nest,
Mona Island.
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